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PaccmarpuBaiite KaXayto Urpy Kak OECKOHEYHO MOBTOPSIOILYIOCS
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OpnuHOYHAsI KOPOTKas MO3HULHKSA [0 ONIUOHY

OpnuHoYHast mo3uLKs o 6a30BOMY HHCTPYMEHTY

Toprosius Mo HECKOJIBKUM MO3HLIHAM IIPH HATMYUHA TPUYUHHON CBS3U
Toprosist MO HECKOJIBKUM NO3ULUAM IIPU HAIMYUU CIIy4alHOM CBS3U

I'naBa 6
Koppeasiunonnbie cBsI31
U BbIBeeHHe 3(P(PeKTHBHON rPaHULIbI

Onpenenenrie npoodaeMbl
Pemrenne cucreM JIMHENHBIX YPABHEHUN € UCIIOJIB30BAHUEM MATPHUL-CTPOK
WuTepriperanus pe3ysIbTaToB

laaBa7 I'eomeTpust noprdeieit

JIuHuM ppIHKa KanuTana

I'eomerpuueckas 3¢pdexTrBHas rpaHuLa
Heorpannuennsie noprdenu

OntumansHoe f 1 onTUManbHbIE TOPTQhenu
[Topor reoMeTpu4ecKoil TOProBiIH JIsl IopThenen
ITonBenenue uroros

I'maBa 8 YnpasJiienne puckom

Pasmenienue akTuBoB

[lepepazmelienue: yeTelpe METOAA

3adem nepepa3Menarb?

CrpaxoBanue nopr¢ens—ueTBepThlil METO]] epepa3MeIleHus
HeobOxonumele 3a10roBeie cpeicTBa

Poranus peiHKOB

Pesrome

Heckonbko c10B 0 TOProBiie akuMsIMH

3aKIIIOUnTENbHBIA KOMMEHTapUi

IMocBsmEHRKUE

bnaronpustHblil npuem KHUTH « Dopmynel ynpasnenus nopmeenemy» MPEBBICUIT MOU ca-
Mble OonblIMe OXuAaHUA. S Hamucan ee, YTOObI MOMYJIIPU3UPOBATH KOHIEMILHUIO OIl-
TUMaJILHOTO f M OOBSCHUTH YUTATEISIM €€ B3aMMOCBSI3b C TEOPHEH MOpTheTs.

Kuura « @opmynel ynpasnenus nopmeenemy» npuHecaa MHE MHOTO ApY3el, KpoMe TOro,
JUISL MEHS CTaJI CEOPIIPU30M OTPOMHBIM MHTEPEC YUTATENEH K MAaTEMATHYECKUM METOAaM
YIPABJICHUS KallUTAIOM. Bce 3TO MOCIYKUIO NMPUYMHOU IOSBICHUS KHUTH, KOTOPYIO
BBl JiepkuTe B pykax. S mMHorum o0si3an Kapny BebGepy, Youmu I'pay u npyrum B
xomnanuu John Wiley&Sons, kto npegoctaBuil MHE cBOOOY I€HCTBHM, HEOOXOAUMYIO
JUISl HAIIMCAHUS OTON KHHTH. EcTp MHOTO Ipyrux JIFOEH, € KEM 5 TaK WIN
MHaye oOIIacs, KTO cliesial CBOM BKJIAJ], IOMOT MHE WJIM MOBJIMSAI HAa MaTepuall B 3TOM
kaure. Cpenn Hux ®nopenc bo-6ex, Xvroro bypacca, JI>xo bpucrop, Caitmon JI»Buc,
Puyapn ®aitepctoyn, @pen 'em (c HUM MHE MOBe3/10 NOpabOTAaTh HEKOTOPOE BpeMsl),
Monuka Mbdiicon, l'opmon Huxome u Maiik Ilackayn. Mue Takxke Xouercs
no6uarogaputh ®@psna baptierra u3z xommanuun G&H Soho, ubs mactepckas pabora
IIpeBpaTWiIa MOIO TOPY XaOTHMYECKUMX WJEW M JHTy3HMa3Ma B 3aKOHYEHHBIM NPOAYKT,
KOTOPBIN BBl JIEPKUTE B CBOUX PyKaxX. IIpMBENEeHHBIN CIMCOK JAlICKO HE IOJHBINM, TakK
KaK €CTb M MHOIHME Jpyrue, KTO TaK WJIM HWHAa4ye IMOMOI MHE. JTa KHHUra IMOJHOCTBHIO
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HCTOIMJIA MEHs, U 5 JyMmMal0, 4TO OHAa OyJeT TocieaHel. YUYWThIBas 5TO, MHE ObI
XOTEJIOCh MOCBATUTH €€ TPEM JIFOJISIM, KOTOPhIE OKa3alu HanOOJIbIllee BIUSHUE HA MEHS:
Pemxune, Moeit Mmame, 3a TO, UTO Hay4dusa MEHS BBICOKO IIEHUTH KUBOE BOOOpaKCHUE;
Jlappu, MoeMy oOTIy, 3a TO, 4TO OH B PAHHEM BO3pPACTE HAYYHII MEHS «HUIPATh» C
yuciaaMu; ApJivH, MOEH KeHe, MapTHEPY U JydllleMy JIpyTry DTa KHUTa MOCBAIIAECTCS BaM
TpouM. Banie BnusiHME BUITHO BO BCEM KHUTE.

BBEAEHUE
00630p kHHUTH

B nepBoMm npeosxeHnn nposora KHUrd «@opmyJisl ynpaBieHHs HOpThenem», Ipeabic-
TOPUH 3TOM KHUTH, S HAIUCaJl, YTO OHA IOCBSIIEHA MAaTEMaTHUYECKUM MHCTPYMEHTAM.
OTa KHUTAa — 0 MEXaHHU3MaXx.

MpsI BO3bMEM MHCTPYMEHTHI M IIOCTPOUM 00JIee yCOBEPIICHCTBOBAHHbIE, 00JIee MOIIIHBIC
MHCTPYMEHTBI — MEXaHU3MBI, TJe 11eJ0e OOoJIbIle, YeM CyMMa 4acTei, W MOTbITaeMcs
HOHATh YCTPOWCTBO 3THUX MEXAaHU3MOB, MHa4Ye OHMU OBbUTM OBl TPOCTO «UYEPHBIMHU
smukami». [Ipn 3TOM MBI BO3JEp)KUMCS OT JETAIBHOTO PAaCCMOTPEHHS BCEX TaK WIIN
MHAauye CBS3aHHBIX TeM (YTO cnaenano Obl 3Ty KHUTY HeBO3MOxkHOHW). Hampuwmep,
paccyXIeHne O TOM, KaK IOCTPOUTh PEAaKTHBHBIA JBUTATENb, MOXKET OBITH JTOBOJIEHO
1o poOHBIM 0e3 HeOOXOAMMOCTH TMPETOAaBaTh BaM XHUMHIO, YTOOBI 3HATh, Kak paboTaer
pEeaKkTUBHOE TOILIMBO. TO XK€ MOXHO CKa3aTh M 00 3TOH KHHIE, KOTOpas MOJHOCTHIO
nojaraeTcs Ha MHOTHE O0JIaCTH, OCOOCHHO CTaTHUCTHKY, M 3aTParuBaeT BBIYMCIUTEINb-
HbIE METOJBL. S1 HE MBITAIOCh MPEnojaBaTh MaTEMaTHKY, KpOME HEOOXOJMMOTO JIIsl TO-
HUMaHUs TekcTa. OIHAKO s MOMBITAJICS HAMUCATh KHUTY TaKHMM 00pa3oM, YTO €CJIH BBI
3HAETE BBIYMCIUTEIBHBIE METOBI (MM CTATUCTUKY), TO JUIL Bac OHa OYAET MOJHOCTHIO
MOHSATHA, & €CJIU Bbl HE 3HAETE ATU JUCIHILIMHBI, TO OyneT HeOobIas, ecinu OyAeT BO-
o0111e, oTepsi CMBICIIA, ¥ BBl BCE €IIIE€ CMOXETE HCIIOJIb30BATh U TIOHUMATh (B OOJIbIIEH
YacTH) MaTepuall, paCKpbIBaeMbIi B KHUTE, 0€3 Oy THMBIX OTEPb.

BpeMss oT BpeMeHM B CTaTUCTHUKE HCIIOJB3YIOTCS OIpPEAETICHHBIC MaTeMaTHUCCKHE
¢yHKuMU. OTH QYHKIUH, HaIpUMep, raMMa-(yHKIUU U HETOJIHbIe raMMa-(yHKINH, a
Takoke Oera M HemoyiHble Oera-QyHKINHM, YacTO Ha3bIBAIOTCA (DYHKIMSMH MaTeMaTH-
YecKOi (PM3MKHM M HAaXOAATCA 3a MPAaHUIIAMU PAacCMaTPUBAEMOro marepuaia. PackpeiTue
UX JI0 TITyOMHBI HAXOJHUTCS BHE 0030pa JIaHHOM KHHTH, M JTaXKe JAJICKO OT ee HallpaBJie-
Hus. [loMHUTE, UTO 3TAa KHUra 00 yIpaBieHUH CUETAaMH TPEHAEpOB, a HE MaTeMaTH4eC-
Kas ¢usuka. [ Tex, KTo JeliCTBUTENBFHO X0UEeT 3HATh «XUMHIO PEaKTHBHOTO TOILINBAY,
s npemnararo kaury «Ymcnoseie pernentb» (Numerical Recipes), Ha KOTOpyrO €cCTbh
CCBUIKA B pa3Jieliec PeKOMEHJOBAaHHOM JHTEpaTyphl. Sl MOIBITANIICS OCBETUTH MaTepHal
HACTOJIBKO TNTyOOKO, HACKOJIBKO BO3MOKHO YUHMTHIBAsI, YTO BbI HE 00S3aTELHO JTOJIKHBI
3HATh BBIYMCIHUTEILHBIE METOABI MM (DYHKIUH MaTeMaTH4ecKol (PU3UKH, YTOOBI OBITH
XOPOIIMM TPEHAepOM WM YIIPABISAIOMIMM JAeHbraMu. Moe MHEHHE TaKOBO: MEXI1Yy YMOM
U 3apa0aTbIBaHMEM JICHET Ha PBIHKaX HET NPSMOM 3aBHCUMOCTH. DTHUM sl HE XOUYy
CKa3aTh, YTO YEM TJIyIIee BHI SIBJISICTECh, TEM BBIIIE BAIllM MIAHCHI HA yCIIEX B TOProie. S
UMEI0 B BUJAY, YTO OJHMH TOJBKO YM SBIISIETCSI OUYCHb HEOOJBLION COCTABISIOIICH B
ypaBHEHHH, KOTOPOE ONpeAesieT XOPOUIero Tpeiiepa. B oTHOmEHHH TOro, 4To e 10
MOEMY MHEHHIO JIeJIaeT XOpPOILEro Tpeliepa, MOTy cKas3aTh, YTO 3TO MEHTaJbHas
IPOYHOCTh M JTUCIMILIMHA, KOTOPhIE HAMHOTO MepeBeInBaOT yM. Kakaplil ycrenrHsiit
Tpeiinep, KOTOporo s KOraa-iu0o BCTpedal Ml O KOTOPOM CIIBIIIAN, UMEI, 110 KpaiHen
Mepe. OJIMH OIBIT OrPOMHOTO yObITKAa. OOIIMM 3HAMEHATENeM, XapaKTEPUCTHKOH,
KOTOpasi OTIENSCT XOPOIIETro Tpeiaepa OT OCTAJbHBIX, SBISETCS TO, YTO XOPOIIUIi
Tpelaep NOAHMMAeT Tele(OHHYIO TPYOKYy W pa3MeliaeT opaep, KOrja CHTyauus
HAaXOJMTCSl B CAMOM MPayHOM COCTOSIHHH. DTO TpeOyeT OT YeloBeKa HaMHOTO OoJble,
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YeM MOJKET JaTh 3HAHUE BBIUYMCIUTEIBHBIX METOJIOB WJIM CTATUCTUKU. OJHUM CIIOBOM, S
Hamycall 3Ty KHWUTY, 4TOOBI €€ MCIOJNb30BAJIM TPEWJepbl Ha pealbHBbIX pbIHKaxX. S He
akajgeMuK. Mol uHTepec B pealbHOM HCIOJIb30BAaHUH, U OH IMPEBBINIE aKaJeMUYECKON
BBICOTHI. bojee Toro, s momeITascs mperocTaBuTh Ooublne 0a30BON MHPOpPMALIUHU, YeM
TpeOyercs I KHUTH, B HaJeXJe, 4TO 4YHUTaTelb OyIeT HCCIeNOoBaTh KOHIICTIIHU
riIyoe, 4yeM 3To caenan . MeHs Bcerja MHTPUroBajla apXUTEKTypa MY3bIKH, TEOpHUs
My3bIKH. MHE HpaBUTCS YUTAaTh M y3HABaTh O HEH, OJHAKO 51 HE MYy3bIKaHT. UTOOBI OBITH
My3bIKAaHTOM, HY)KHa OIIpe/IeIeHHAass IUCIUIUIMHA, 4Yero HE MOXET JaTh IpPOCTOe
MOHMMAaHHE OCHOB MY3bIKaJbHOW Teopuu. To Ke MOXKHO cKa3zaTh MpPO TOPTOBIIIO.
VYhpapieHue neHbraMu MOXKET OBbITh B KOPHE 3[paBOi TOProBOM HpPOrpaMMoil, HO
IPOCTOE TIOHMMAaHUE YMpaBIEHUS JIEHbraMH HE CJeNaeT M3 Bac YCIEHIHOro Tpeuaepa.
OTa KHUTa 0 MY3BIKAJIbHOM TEOpUH, a HE MHCTPYKLUS UIPbl HA HHCTpyMeHTe. OHa He O
noOejie HaJl ppIHKaMU, U Bbl HE HalJIeTe B HEW HU OJIHOTO IIEHOBOTO rpaduka. JTa KHHUra
IOCBSIIIEHA MAaTEeMAaTHUYECKUM KOHIENIMSIM U JENaeT BaXXHbIM I1Iar OT TEOpuu K
MPAaKTHKE, HO OHA HE HAJENUT Bac CIOCOOHOCTHIO MEPEHOCUTH AMOLIMOHAIBHYIO OOJIb,
KOTOPYIO TOProBJIsl HEM30€KHO TMpumacia Juisi Bac. OJTa KHUTAa HE SBISETCS
npofobkeHneM KHuUrH «@opmynbsl  yrnpaieHus mnoptdenem». HaobopoT, kHura
«DopMmybl yripaBieHHs TOpTderemM» 3aI0KnuIa OCHOBY JUISl TEM, PAaCKPBIBAEMBIX 37€Ch.
Ota KHMra TIy0Xe U cepbe3Hee npeapayniei. s tex, kro He yntan KHUry «DopMy bl
yIpaBieHUs NOPTQeseM», rinaBa 1 pacKpoeT OCHOBHBIE €€ KOHIENIMHU. BriroueHne aTux
KOHIIETIINI JeTlaeT KHUTY, KOTOPYIO BBl JEpXKHUTE B PYyKax, HE3aBHUCUMOH OT Moei
npeaplyIiell KHUru. MHOTHe UJieu, pacKpbIThIe 31€Ch, YKE IPUMEHSIOTCS Ha MPaKTHKE
npoecCHOHANBPHBIMU  YIPABISIIOMIMMHA ~ KanuTanoM. OgHako  uaew, KOTOphIe
pacnpocTpaHeHbl Ccpeau MPOPECCHOHAIBHBIX YIPABISIIONIMX KAITUTAIOM, OOBIYHO
HEJIOCTYIHBI YacTHBIM HHBECTOpaM. Tak Kak 3/1eCh 3aMelllaHbl IeHbIU, TO BCE
cTapaloTcs JepXaTb B TallHE MeToAbl YyrpaBieHus noprgenem. Ilowck Takon
nH(pOpMAIU — ATO KaK MOMBITKA HAWTH HHPOPMAIIMIO 00 aTOMHBIX OomOax. S kpaiiHe
MpU3HATEJIEH MHOTMM OHUOJIMOTEKapsiM, KOTOpbIE TIOMOIJIM MHE pa3o0paThCsi B
OecunceHHbIX JaOUpUHTAX MPOGECCHOHATBHBIX JKYpPHAIOB W 3aMOJHUTH MPOOETHI,
4yTOOBl C€O37aTh 3Ty KHUTY. YTOOBI HCIIOIB30BaThb HMHCTPYMEHTBI, KOTOpBIE 3/1€Ch
OIMCHIBAIOTCS, HE 0053aTeNbHO NMPUMEHATH MEXaHHYECKYI0 OOBEKTUBHYIO TOPTIOBYIO
cucremy. Jlpyrumu ciioBamu, TOT, KTO, HalpuUMep, UCIIOJIb3YET BOJIHBI DJJIMOTTA AJIs
INPUHATHS TOPTOBBIX PEILICHHUH, TakXke MOXeT NpUMEHATh ontuMaibHoe f. OmHako
METO/Ibl, OMMCAHHBIE B ATOM KHUIE, KaK U TE, KOTOPbIE OCBELIEHbI B KHUTe «DopMyIb
yhnpaBieHus: mopTdenem», TpeOyroT, 4YToObl CyMMa BallMX CTaBOK Oblia TOJO-
YKUTEJIbHBIM pe3yJIbTaToM. [[pyruMu c0BaMu, 3T METO/IbI 1ayT BaM MHOTO€, HO OHU
HE cJenaloT 4yAa. ['paMOoTHOe ympaBjieHHE JeHbraMH HE NMPEBPATUT Ballu yOBITKH B
npuObUTA. B M3HAYANBHO TOJIKHBI UMETh BBIUTPBIIIHBIA MOIXO/.

BonbmuHCTBO METOJ0B, paccMaTpuBaeMbIX B 3TOH KHuUre, 3()PEeKTUBHBI MpU H0J-
TOCPOYHBIX CTpaTerusix. Ha mpoTsikeHnn Bcell KHUTH BBl OyneTe BCTpeYaTh TEPMUH
«aCHUMIITOTHYECKUN CMBICID», YTO O3HA4aeT BO3MOXKHBIM pe3yJbTaT 4ero-indo, ocyre-
CTBJIEHHOTO OECKOHEYHOE YMCIIO pa3, KOTJa BEPOSATHOCTh MPHUOIIKACTCS K ONpeesIeH-
HOCTU TPU YBETWYEHUM KOJIMYECTBA MOMBITOK. J[pyrMMH CIOBaMH, 4TO-TO, B YEM MBI
MOKEM OBITh MOYTH YBEPEHBI C Te€UeHHUEM BpeMeHH. CMBICI 3TOr0 BBIpaXEHUs COIEp-
KUTCSI B MAaTEMAaTHUYECKOM TEPMHHE «aCHMIITOTa», KOTOpas SIBISIETCA MPSIMON U orpa-
HUYMBAET KPUBYIO JMHHIO B TOM IMOHMMAaHHMH, YTO PACCTOSIHHME MEXKIY JBUTAOIIEHCs
TOYKOW KPUBOHM U MPSIMON JIMHHEH MpUONIMXKAETCs K HYJO, KOTJIa TOYKa yaaiseTcs Ha
0OECKOHEUHOE pacCTOSIHUE OT Havaja KOOpAHHAT.

Toprosis Hukorga He Oblia JerkuM 3aHsTueM. Korma Tpeiinepsl n3ydaroT 3T KOH-
IEMNINU, TO YacTO MPUOOPETAIOT JIOKHOE UYBCTBO CHJIBL. S| TOBOPIO «JIOKHOE», TaK Kak
CKJIa/IbIBAETCS BIEYaTIeHHE, OyaTO 4YTO-TM0O0, YTO OYEeHb TPYIAHO CHeNaTh, HA CAMOM
JIeJIe O4EHb JIETKO, €CJIM MOHATh MEXaHUKY nporuecca. Koraa Bel OyieTe 4ntaTh 3Ty KHH-
Iy, IOMHHTE, YTO B HEHl HET HUYETO, UTO MOXKET CJIeaTh Bac JyUIIUM TpeiliepoM, Hude-
T0, YTO MOKET yJIYYIIUTh Ball ()aKTOp BPEMEHHU BXOJIa HA PHIHOK M BBIXOJIA C HEro, HU-
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4ero, YTO yJy4IIUT Ball TOProBbIi BEIOOP. DTU TPpyAHBIE 33/1a4M TaK U OCTaHYTCS TPYA-
HBIMHU, Ja’K€ MOCJIE TOr0, KaK Bbl IPOYTETE U MOMMETE 3Ty KHUTY.

ITocne uznanus kauru «PopmyIsl yrpaBiaeHHUs nopTdereMm» MeHs He pa3 crpallinBa-
JM, TIOYeMY s peruics ee HanucaTb. OObIUHBIN apryMeHT MPOTUB TAKOI'O 1I1ara COCTOUT
B TOM, YTO PBIHOK — 3TO KOHKYpPEHTHasl apeHa, U KOrja BbI IIMIIETE KHUTY, 3TO aHAJIO-
THYHO TOMY, YTO BBI IEJIUTECh HH(OpMAIHel CO CBOMMHU POTUBHUKAMHU.

Maso KTO HmpeacTaBisieT, HACKOJIbKO OOIIMPHBI CErOAHs phIHKU. J[a, pPhIHKHM — 3TO
Urpa, rJ€ ICHbI'M MEPEXOAAT OT OJJHOTO YYaCTHUKA K JipyroMy. Ho B cuity X orpoMHOTO
pa3Mmepa, Bbl, YUTATEIb, HE ABJIACTECH MOUM COIIEPHUKOM.

Yame Bcero s caM M SBJSIOCH CBOUMM IJIaBHBIM BparoM. JTO BEPHO HE TOJIBKO B OT-
HOLIEHWH MO TOProBiIM Ha pPbIHKAaX, HO M BOOOIIE B >KM3HU. [lpyrue Tpeiaepsl He
IPEJICTaBIISIIOT MHE TaKOM Yrpo3bl, KaKylo IPEJICTaBIsIo A ceds g caM. S He nymaro,
YTO OJMHOK B 3TOM, U I10JIarar, 4To OOJIBIIMHCTBO TPEHAEPOB cOracsATcs co MHOW. B
cepenuHe 1980-x rooB, KOrja KOMIbIOTEP CTajl OCHOBHBIM MHCTPYMEHTOM TpPENIEPOB,
HOSIBUJIOCH OOJIBIIOE KOJIMYECTBO TOPrOBBIX MPOrpamMM, KOTOPbIE OTKPBIBAIM MO3ULIHIO
[0 CTOMN-OpPAEPY, U PAa3MEIIEHUE 3THUX CTOM-OPJEPOB YAaCTO 3aBUCENIO OT TEKyIleH
BOJATWJIBHOCTH Ha JAaHHOM pBIHKE. OTH CHUCTEMbl HEKOTOpOE€ BpeMs paboTain
npekpacHo. 3aTeM,* K KOHIy JECSATHJIETHs, TaKUe BUABI CUCTEM IOYTH TEepPECTaIH HC-
[0JIb30BaTh. B nyumieM ciiyyae OHM NMPUHOCHUIIM TOJBKO MAIyIO JOJIO MPUOBLIEH, 1O
CPaBHEHMIO C HECKOJBKMMHM TOJlaMH paHee. BOJIbIIMHCTBO TpewepoB, MPUMEHSBIINX
9TH CUCTEMBI, BIOCIEACTBUH NEPECTANIN UX HMCIIONB30BaTh, 3asBJIssA, YTO «pa3 BCE UMU
MOJIB3YIOTCS, TO KaK OHU MOTYT paboTaTb?y .

BosBIIMHCTBO 3THX CHCTEM TNPHMEHSUIM Ha phIHKE (BIOYEpCOB Ha Ka3Haueickue
oOnuranuu. JlaBaliTe paccMOTpUM TeNeph pa3Mep pbIHKA, JIeXKallero B OCHOBE
¢drrouepcHoro peiHka. Korja 1eHsl Ha pbIHKE CHOT M (PbIOUEPCHOM PBIHKE PAcXOIsATCA
(0Ob19HO HE OoJiee YeM Ha HECKOJIBKO TUKOB), B UTPY BCTYMAIOT apOUTpaXKephbl, MOKyTast
MEHee JOPOroCTOALIMM M3 ABYX MHCTPYMEHTOB M IpojaBas Oojee poporocrosimuil. B
pe3yibTaTe pacxXOKICHHWE MEXAY LEHOW CIOT-phIHKA W IEHOW (BIOYEPCHOTO pPHIHKA
JOCTaTOYHO OBICTPO Hcye3aeT. PazHuma Mexay LeHOH Ha CIOT-pbIHKE U (BIOYEPCHOM
PBIHKE MOXKET JEWCTBUTENBHO CHJIBHO M3MEHUTHCS, TOJBKO KOI'Jla BHEIIHMN IIOK (Ka-
KHe-IM00 HEOXHUJIaHHbIE COOBITUS MM HOBOCTH) BEAET LIEHBI K OOJbLIEMY pacxXoxie-
HUIO, YeM 3TO OBIBAET NP OOBIYHOM Ipoliecce apOuTpaxka. Takue pa3pbIBbI TPOUCXOIAT
OOBIYHO B TEYEHHE OYEHb KOPOTKOIO BPEMEHH M BCTPEYAIOTCS JOBOJBHO PENKO.
ApOutpaxepsl 3apabaThiBaeT Ha IIEHOBBIX PA3JIMUMAX, TEM CaMbIM CIIIaXkUBas ux. B pe-
3yJbTaTe 3TOr0 MpOIEecca, PhIHOK (bIOYEPCOB Ka3HAYEHCKUX OOJUranuii BHyTpEeHHE
IPUBSI3aH K OFPOMHOMY CIOT-PBIIKY Ka3HaueHCKUX 0053aTenbcTB. DbrouepCHBIN PHIHOK
OTpa)kaeT, [0 KpaliHel Mepe, 10 HECKOJIBKUX TUKOB TO, YTO MPOMCXOANUT HA TUTAaHTCKOM
CHOT-PbIHKE, KOTOPBIM HHMKOTJa HE ObUI BEIOMBIM CHUCTEMHBIMHM TpeHaepaMu, CKOpee
Hao0OPOT.

Bepuemcs Tenepp k HameMy cropy. ManoBeposiTHO, 4TOObI Tpeiiepsl Ha CIOT-
PBIHKE U Ha ()bIOUYEPCHOM PHIHKE HayalMd TOProBaTh IO OJHOW CHCTEME B OJIHO U TO K€
Bpemsa! Taxke MaJoOBEpOSTHO, YTOObI YYaCTHUKM CHOT-PhIHKA PEIIMIH BCTYNHTH B
CTOBOp IPOTHUB Te€X, KTO MPOLBETaeT Ha (h)proyepcHOM phIHKE. TOT (hakT, YTO MHOTUE
(BroUuepcHbIe TpeWaepbl TOPrOBAIM C TOMOUIBIO 3TUX CHUCTEM, HE SIBISETCS JCHCTBU-
TEJIbHOW MPUYMHOM TOrO, YTO CHUCTEMBI HEpecTaau paboTaTh, MOCKOJIBKY 3TO TaKKe
03HAYAJIO OBI, YTO KPYITHBIM YYaCTHUK HA JTFOOOM HEOOJBIIOM IO 00EMY PBIHKE OBLT OBl
oOpeueH Ha Heynady. TakuMm ke oOpa3oM Iiyno ObuIO ObI MONaraTh, YTO, KaK TOJIBKO
BBII/IET B CBET MOSI KHHUTra M0 KOHLEMIMIM YIPaBJICHHUsI CUETOM, BCE CIMBKU C PbIHKA
OyIyT MOMEHTAIbHO CHATHI.

[ToGena Hanm peIHKOM TpeOyeT Ooublie, YeM MOHWMAaHHE KOHLENIMHA YIpaBIeHHS
nenbramu. OHa TpeOyeT AUCHUILIUHBI, YTOOBI BEBIHECTH SMOLIMOHAIBHYIO 00J1b, KOTOPYIO
19 u3 20 nrozielt He MOTYT BBIHECTH. DTOMY Bbl HE HAYYUTECh HU C TOMOUIbIO 3TOW, HU C
IOMOIIBIO0  JIOOOM Jipyroil kHuru. ToT, KTO 3asBiseT, YTO OH 3aUHTPUTOBAH
«MHTEJUIEKTYaJIbHBIM BBI30BOM PBIHKOB», — HE Tpeiinep. PbIHKM Tak ke HMHTEIIEKTY-
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aJbHBI, KaK W KyJladyHbId Oo#. Jlydmuii coBeT, KOTOpBIH S MOTY JaTh, — 3TO Bceraa
3aKphIBaTh CBOM MOAOOPOJIOK M uemtocTh. [Ipourpaere Bl WIIM BBIMTPAETE, BCE PABHO
OyIyT 3HauMTENbHBIE yAapbl. B AefcTBUTEIHLHOCTH Ha PBIHKAX Maji0 YTO OTHOCHUTCA K
MHTEJUIEKTYalIbHOMY BBI30BY; B KOHEUYHOM CHYETE, TOPrOBJS — 3TO YIPaKHEHHE Ha
camMoo00IajaHie U BBIHOCIUBOCTh. JTa KHUTA MBITAETCS JETAbHO OOBSICHUTD CTPATETHIO
KyJa4Horo 00si, U €€ CJIeyeT HCIOJb30BaTh TOJLKO TOMY, KTO Y€ OOJajaer He-
00X0IMMOM MEHTAJILHON TTPOYHOCTHIO.

HexoTopble pacnpocTpaHeHHbIE JIOKHbI€ KOHIETTIUN

B 310l KHMIe MBI OCIIOPUM HEKOTOPBIE PACIIPOCTPAHEHHBIE KOHLeNK. Hanpumep:
- MOTEHLUAJIbHAs NPUObUIb SABISAETCA JUMHEHHON (PyHKIMEH NOTEHIMAIbHOIO PUCKA, TO
€CTb: 4eM 0O0JIbIlIe BBl PUCKYETE, TeM OOJIbIIe Ballla BO3MOKHOCTh BHIUTPATh;

- Ballle MOJIOKEHHE B CIEKTPE PUCKa 3aBUCUT OT TUIA TOI'O UHCTPYMEHTA, KOTOPHIM BbI
TOpryeTe;

- nuBepcu(UKalUs yMEHbIIAeT YOBITKH (OHA Moocem 3TO CAeNaTh, HO TOJBKO JIO OIl-
peneneHHON CTeNeHH — HaMHOT'O MEHbIIIE, YeM CUUTAET OOJBIINHCTBO TPEIEPOB);

- IICHA BEJIET ce0sl pallMOHAIBHBIM CIIOCOOOM.

[TocnenHeit u3 3TUX JOXKHBIX KOHIICTIIMA, Kacarollelcs paldOHAIBFHOTO TOBEICHUS
IIEHBI, BEPOSATHO, MEHEE BCETO MPHUIACTCS 3HAYCHUS, XOTS €€ IMOCIICICTBUS MOTYT OBITh
0COOCHHO pa3pymuTenbHbIMU. [loa «palMoHANBHBEIM CHOCOOOM» TMOpa3yMeBaeTcs,
YTO, KOTJa MMPOUCXOIUT TOPTOBJISA HA OMPEICIICHHOM IICHOBOM YPOBHE, IICHA JIBUTACTCS
OOBIYHBIM 00pa3zoM (MO THKaM), BBEpX WJIM BHHM3. TakuM 00pa3oM CUMTAETCS, YTO €CIU
I[[eHa JIBUTASTCS U3 OJHON TOYKH B JIPYTYIO, TO MOKHO 3aKIFOYUTH CICIKY B JTFO00H TOY-
K€ MeX1y HUMH. BONbIIMHCTBO JTI0/IeH pacIIbIBYaTO OCO3HAIOT, UTO IIeHA He BeJeT cels
TakuM 00pa3oM, W TEM HE MEHEe pa3BUBAIOT TOPTOBHIC METOJOJIOTHH, KOTOPBIC
JOTIYCKAIOT, YTO IIeHa JEHCTBYeT UMEHHO TaKUM YTOPSIIOYEHHBIM CIIOCOO0OM.

[lena sBisieTCd MCKYCCTBEHHO BOCIHPUHHUMAEMOM BEIMYMHON M MO3TOMY HE H3ME-
HSIETCS TaKUM palloHalIbHBIM crocoboM. l[leHa BpemeHamu MOXKET JenaTh OYeHb
OOJIBIIIME CKAYKH, KOT/Ia IEPEXOIUT C OJTHOTO YPOBHS HA IPYTOi, IOJHOCTHIO MHHYS BCE
[EHBl MEXIY 3TUMHU 3HaYeHUsIMH. L{eHa MOXKeT nenaTh TMTaHTCKUE CKauyKHh, U HAMHOTO
yaie, 4YeM CuUMTaeT OOJBIIMHCTBO TpeiaepoB. OmuOka Npu BbHIOOpPE HaIpaBICHUS
MO3UIMH MOXET OBITh Pa3pyUIMTEIbHBIM OIBITOM, MOJHOCTHIO YHHYTOXAIOIINM CYUET
Tpenaepa.

3aueM ynmomuHaTh 371ech 00 3ToM? [loTomMy uTO OCHOBa H060H PPEKTUBHOI UTPO-
BOI cTparernu (a ympaBlicHUE JACHbraMH, B KOHCYHOM CUETE, SIBJISICTCS MTPOBOM CTpa-
TEruei) — Hadesamvcs Ha Ayduiee U 20MmosuUmsbcsi K Xyouiemy.

CueHapuu u cTpaTerus Xyauero cay4das

C yacTel0 «HajJelcs Ha Jy4llee» CIPAaBUTHCS JOBOJBHO Jierko. IloaroroBurbes xe k
XYIEMY TICUXOJIOTUYECKH JIOBOJBHO CII0KHO, M OOJIBIIMHCTBO TPEHIEPOB MPEIIOUH-
TaeT MPOCTO HE AYMaTh O TAKOM Pa3BUTUHU COOBITHIA. DTO KacaeTcsl HE TOJIbKO TOPTOBJIH,
HO ¥ Apyrux cdep yemoBeueckor nesTenbHOCTH. Korma crieHapuu Xyamiero ciydas
UMEIOT 0YeHb MAJIEHbKYIO BEPOATHOCTh, TO UMU MOXHO IpeHeOpeub. B HamieM ke ciy-
Yyae Ha/lo OBITh TOTOBBIM K XYJIIIEMY, W 3TO JOJDKHO OBITh OJHOW M3 COCTABIISIOLIMX
CTpaTeruy yupaBJICHUs JCHbIAMH.

Brb1 yBunuTE, 4TO MBI BCeraa OyJeM MPOAYMBIBATh CTPATETHIO, HCXOIS U3 CICHAPHS
XyJuiero ciydas. Mbl Bcerga OyJeM BKJIIOUaTh €r0 B MaTeMaTHYECKHH METO[, YTOOBI
IIPOCYUTATh CUTYALIMH, KOTOPBIE MPEAIIOIATal0T OCYIIECTBICHUE XYALLIEro Cirydas.
Hakonen, HeoOX0qUMO YYHTHIBATh CIEAYIOUIYI0 akcuomy. Ecau 6wt uepaeme 6 uepy c
HEeO2PAHUYEHHOU OMEEeMCMBEeHHOCMbIO, MO O0DAHKPOMUmMeECsL ¢  8epOAmMHOCbIO,
KOmopas npubnuxcaemcsi K Y8EpeHHOCMU, K020a OJUHA USPbl NPUOIUNCAeMCs K
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beckoneunocmu. He oueHb NpusATHAs NMepCreKTUBa, He npasaa au? [loscHuM ckazaHHOE
Ha TpUMeEpe: €ClIU Bbl MOXETE€ yMEpPEeThb OT yaapa MOJHHUEH, TO B KOHIIE KOHLIOB 3TO
npousoiaer. Ecim BBl TOpryere HHCTPYMEHTOM C HEOTPAHWYEHHON OTBETCTBEHHOCTBIO
(TakuM, Kak (QbIOYEPCHI), TO B UTOTE TTOHECETE YOBITOK TaKOW BETMYMHBI, UTO TOTEpsETE
Bce. BepoATHOCTB TOTrO, 4TO Bac MOpPa3UT MOJIHUS UMEHHO CETOHSI, YpE3BbIYAHO MaJla,
W upes3Bbruaiino Mana Ui Bac B TEUEHUE CIEAYIOUUX NATuAecatu jieT. OqHako 3Ta Be-
POATHOCTH CYIECTBYET, U €CIIM BaM CYKJEHO MPOXKUTH TOCTATOYHO JOJTO, TO B KOHIE '
KOHIIOB 3Ta MHMKPOCKOIHMYECKAsi BEPOSTHOCTh peanusyercsa. Takum ke oOpa3oMm Bepo-
ATHOCTh MOHECTH OI'POMHBIM YOBITOK IO MO3MIIMU CEroAHS MOXKET ObITh Ype3BbIUAiHO
Maja (HO HaMHOTO 0OJIbIle, YEM YMEPETh CErOHs OT MOTHUM). OHAKO €CJIU BBl TOPry-
€Te JI0CTaTOYHO JOJIr0, TO B KOHIIE KOHIIOB 3Ta BEPOSITHOCTh TakXke OyJleT peann30BaHa.
CymiecTByIOT TpH MOAXO0/a, KOTOpPBIE BBl MOMKETE HCHOJIb30BaTh. llepBbli — 3TO
TOProBaTh TOJILKO TEMU HHCTPYMEHTAMH, TJIe OTBETCTBEHHOCTh OIpaHUuYeHa (HampuMmep,
JUTMHHASI TIO3UIHS TI0 ONIIMOHAM). BTopoif — He ToproBath OECKOHEYHO TOJITHNA MEPUO.T
BpEMEHHU. BOJBIIMHCTBO TpelaepoB yMpyT MPEXIe, YeM pazopATcs (UM Mpexae, yeM
UX MOPAa3UT MOJIHUS). BEpOATHOCTh OrpOMHOIO BBIMTPHIIIA TAKXKE CYIIECTBYET, U OJIHA
U3 IPUATHBIX CTOPOH TOPrOBIM 3aKJIIOYAETCSd B TOM, YTO BaM He 00s3aTeNbHO Cpazy
NOJYYUTh THTAHTCKUW BBIMTPBIII, JOCTATOYHO MHOTHX MalleHbKuX moben. Iloatomy
€clli Bbl HEe coOMpaeTech TOProBaTrh (MHAHCOBBIMH MHCTPYMEHTaMH C OIpaHHMYEHHOMN
OTBETCTBEHHOCTBIO U HE COOMpaeTech yMUpPaTh, TO MoobemanTe cede, YTo MpeKpaTuTe
TOPrOBIIIO, KOTAa OajaHC BaIIero cyeTa JOCTUIHET HEKOTOPOW 3apaHee yCTaHOBIECHHOM
nenu. Eciu korma-HuOyAp BBl IOCTUTHETE 3TOM LIENH, YXOAWTE C PhIHKA U HUKOTAA HE
BO3Bpallaiitecb. Mbl paccMaTpuBalu CLEHApUHU XYJIIEro ciydyas U TO, Kak H30eXaThb
WM, 110 KpallHEel Mepe, YMEHBIINTh BEPOSITHOCTh €ro nossieHus. [Ipencraspre, 4To Ce-
TOJHS BBl MOJYYMIIU-TAaKd OTPOMHBIN HPOMIPBHIII, Ball CYET OIYCTOIIEH, OpoKepckas
¢upma Xo4eT 3HaTh, YTO BbI OyzeTe JeaTh C ITUM OONbIINM nebeToM Ha cuete. Bel He
OJKMJAJIN, YTO 3TO IPOU30MAET cerofHd. Te, KTO monaiaer B TaKyl CHUTYalUIO, dalle
BCErOo HE TOTOBbl K Hel. Temepb mnomelTaliTech NpPEACTaBUTb, Kak Obl Bbl ceOs
YyBCTBOBAJIM B TaKOW CUTyalMM. 3aTeM IOMNbITAUTECh MOHATH, YTO ObI BBl CIEJAIH B
9TOM cllydae. 3alMIINTe Ha JIMCTOK OyMaru IUIaH BallMX JCHCTBHUIl: KOMY HO3BOHMTb,
YTOOBI MOJIYYUTh IOPUAMYECKYIO MOMOIIb, U Tak jaynee. CrenaiiTe CIUCOK HACTOJIBKO
NoJAPOOHBIM, HACKOJIBKO BO3MOXkHO. Crenaiite Bce ceidyac, 4ToOBl, KOrja XyJlllee
IIPOM30MAET, BaM HE NPUINIOCh K 3TOMY BO3Bpamarbca. ECTb M Kakue-TO BOIPOCHL,
KOTOpBIE Bbl MOXETE€ pEIIUTh ceiluyac, 4YToObl 3allUTUTh ce0s A0 BO3MOKHOIO
ykacaromero yObiTka? Bbl yBepeHbl, 4TO HE XOTUTE€ TOProBaTh HMHCTPYMEHTOM C
OTpaHMYEHHOW OTBETCTBEHHOCTHbIO? Ecimu BBl coOupaeTrech TOProBaTh CpPEJICTBOM C
HEOTpaHMYEHHON OTBETCTBEHHOCTbIO, Ha KakoOM 3apaboTKe BBl OCTAHOBHUTECH?
3anuiuTe, Kakol ypoBeHb MPUObUIN BaM NoAXoAuT. He unTaiite moka KHUTY, 3aKponTe
€€ U HEKOTOpOe BpeMs MOJyMalTe HaJl 3TUMHU BolpocaMu. FIMEHHO ¢ 3TOM TOYKH MBI U
JBUHEMCS Jajiblle. 3ajadya KHUTH COCTOUT HE B TOM, YTOOBI ClIeNaTh Bac (aTaarCTOM.
Ot10 OyIeT aHTUNPOILYKTUBHO, TaK Kak i 3(GEKTUBHON TOPTrOBJIM Ha PhIHKAX C Ballei
CTOPOHBI TOTpeOyeTCst OONBIION ONTUMHU3M, YTOOBI MPOWTH dYepe3 BCcEe HEM3OEKHBIE
3aTsOKHbIE Tepuo/bl YOBITKOB. Llenab KHUTM — 3acTaBUTh Bac 3aJyMaThCsl O CLIEHApUU
XyALEro ciy4ass W 3apaHee NMPOAyMaTh IUIaH JEHCTBUM Ha TOT CIydad, €CIIM TaKOH
crieHapuit mpoun3oiier. Tenepb BO3bMUTE JIMCTOK OyMaru ¢ BalllkM IJIAHOM Ha KpaWHHUMA
ciyyait (M ¢ CyMMOM cueTta, Mpu KOTOPOU BbI IEPECTAHETE TOPTrOBATh) U MOJIOKHUTE €r0 B
BEPXHUH SIIMK cTojla. Temepb, €ClIM HA4yHET BBIPUCOBBIBATHCSA CLEHAPUN XyALIETO
cllydas, BaM HE NpUJETCS NpbIrath U3 okHa. HanelTech Ha myudiiee, HO TOTOBBTECH K
xyameMy. Ecin Bel He caenany 3T NPUTOTOBIICHUS, TOTJA 3aKpPOMTE ATy KHUTY U HE
OTKpbIBaiiTe ee. HUUTO HE MOMOXKET BaM, €CIIM Bbl HE co3laauTe cebe pyHAaMeHT, Ha
KOTOPBIH OyJeTe onuparbes.

CucreMa MmareMaTH4eCKHUX 0003HAYCHUH
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Tak kak 5Ta KHHUra IOJHA MAaTEMAaTHYECKUX ypaBHEHHUH, S MOMBITAJCS CIENaTh Ma-
TeMaTH4ecKre O0O3HAYEHHUS JIETKUMHU 7S MOHUMAaHMs, IPUYEM HACTOIBKO JIETKUMH,
yTOOBI MX MOXHO OBUIO B3SITh M3 TEKCTa W NEPEHECTH Ha SKpaH KOMIIbIOTEpA.
YMHOXeHHE Bcerja OyaeT o0o3HA4yaThCsl 3BE3MOYKOM (*), a BO3BEJACHUE B CTEICHBb
Oyner o003HayaThCsl MOAHATHIM 3HAKOM BcTaBkU (7). IloaTomy KBajmpaTHBI KOpEHb
yucia oynet o6o3Hauatbes Tak: (1/2). Bel HUKOTIa HE BCTpETHTE 3HAK KOpHs. JleneHue
B OOJIBITUHCTBE CIy4YacB BhIpakeHO depToukoi (/). [Ipu ucnonp30BaHUM 3HAKA KOPHS U
CPEICTBAa BBIPAKEHUS [EJIEHHUS C TIOMOIIbI0 TOPU3OHTAIBHON JIMHUU JJIUHHBIC
MOJIKOPEHHBIE BBIPAKEHHS, a TaK)KE BBIPAXKECHHUS B UYUCIUTENE M 3HAMEHaTtele JIpoow,
yacTto He OepyTcs B ckoOku. [lpu mepeBosie Takoro BeIpaKeHHs] B KOMIIBIOTEPHBIN KO/
MOKET BO3HHUKHYTH ITyTaHWIIA, MBI H30€KHM €€ C TIOMOIIBIO JTHX YCIOBHBIX
0o003HaUeHUI N7l JiesieHnss U Bo3BeAeHMs] B creneHb. CkoOku OyayT eIMHCTBEHHBIM
OTIepaTOPOM TPYITUPOBKH, M OHU MOTYT OBITh UCIIOJIb30BAHBI JIJISl ICHOCTH BBIPAKCHUS,
Make ecia B HHMX MaTeMaTHMYecKd HeT HeoOXoaumocTu. B kadectBe omeparopa
TPYNIAPOBKA TAaKKE€ MOTYT HCIIOJIb30BAaThCs (PUTYpHBIE CKOOKH. bBOIBIIMHCTBO
MaTeMaTH4ecKux (YHKIUH, HCIONb3yeMbIX B KHHUTE, JTOBOJBHO MPOCTHI (Hampumep,
GyHKIMS aOCONIFOTHOTO 3HAYEHHUS M (YHKIHs HaTypajipbHOro sorapudma). EcTe omHa
byHKIMSA, KOTOpas MOXKeT ObITh 3HaKOMa HE BCEM UWTaTeNsIM, — 3TO
SKCIOHEHIMaIbHas QyHKIM, o6o3Hauaemas B kuure EXP(). Maremarndyecku oHa yaie
BBIpAXKaeTCsl Kak MOCTOsIHHAs €, paBHas 2,7182818285, Bo3BeieHHast B cTeNeHb. TakuM
o0OpazoM:
EXP(X)=e "X =2,7182818285 "X

Ms1 Oyaem ucnonb3oBath o6o3HaueHne EXP(X), mockosibky B OONBIIMHCTBE KOMITBIO-
TEPHBIX S3bIKOB B TOM WM MHOM (hopMe ecTh 3Ta GyHKIus. Tak Kak OoJbIIast 4acTh Ma-
TEMATUKH KHUTH MOXXET OBITh MEPEHECCHA B KOMITBIOTEP, MPEATIOKEHHAs crucTeMa 000-
3HaYEHUI ONTUMAaJbHA.

CuHTeTHYECKHE KOHCTPYKIIUMA B TO KHUTe

Korna Bel Oyzere uutaTh KHUTY, TO YBUIUTE, YTO B HEHM 1OCTaTOYHO MHOTO T€OMETPHH.
Opnako 11 TOrO, 4TOOBI 100paThCs 10 ITOW T€OMETPUU, HAM MPUJIETCS CO3/1aTh OIpe-
JICJICHHbIE CHUHTETUYECKHE KOHCTPYKIMH. /[ Hauana Mbl IepeBeleM TOPrOBbIE IPH-
OBUTH U YOBITKH B «Npubsliv 3a nepuod yoepicanus nosuyuuy (holding period returns),
win, Bkparue, HPR. Takum o6pa3om, chenke, xoropas npusHeciaa 10% mnpubbuin,
cootBerctByeT HPR = 1 + 0,10 = 1,10. AHanoru4so, caeike, Mo KOTOPOW MOJIyUHIICS
yobITok 10%, coorBerctByer HPR = 1 + (-0,10) = 0,90. B OonpmiMHCTBE KHUI HpU
CCBUIKE Ha NpUOBLIb 3a NEPUOA YAEpKaHMs MO3ULMU €AUHMIA He IpuOaBisercs K
IIPOLEHTY BBIMIPBINIA WM Npourpbima. OmNHAKO B 3TOM KHHUIE, KOrja yHOMHHAETCs
HPR, mbI Bcerna npubasiisieM €IUHUILY K IPOLIEHTY MPOUTPHIIIA UIH BHIMTPHIILIA.

Eme oaHa cuHTeTHUYECKass KOHCTPYKIMS, KOTOPYIO Mbl OyZeM MCIOJIb30BaTh, — 3TO
puinoynasa cucmema. OHa SBISETCS ONPEAEICHHBIM TOPIOBBIM IMOJXOJOM Ha JAHHOM
pbIiHKE (IOJXOX HE 00s3aTeNbHO JOJDKEH OBITh MEXaHWYECKOH TOProBOH CHUCTEMOI).
[IpennonaoxuM, MBI UCHOIB3YEM JIBa PA3IMYHBIX MOJXO0/a, YTOOBI TOProBaTh Ha JBYX
PBIHKAX; OJMH W3 HAIUX MOJAXOAOB SBJIAETCS CUCTEMOW, OCHOBAHHOM Ha MEpPECCUYECHNUN
rpaduKa IEHBI W TPOCTOW CKONB3ALICH CpeIHEW, IPYroil IMMOAX0J]] OCHOBBIBAETCS Ha
MHTEPIIPETALMN BOJIH DJUIMOTTA. Janee Mpearnonokum, 4To Mbl TOPTyeM Ha JABYX PbIH-
Kax, HalpuMep Ka3HaYeHCKUMHU OOJIMTalusSMH U Ma3yTOM. Y Hac IOJy4aeTcs YeThIpe
pas3JInyHble PHIHOYHBIE CHCTEMBI: CHCTEMa CKOJb3AIIEeH CpeHel Ha phIHKE OOIMUranui,
CUCTEMa BOJH DJJIMOTTA HAa pPbIHKE OOJIMranui, CHCTeMa CKOJIb3SIIEH CpeiHEl Ha pbIHKE
Ma3yTa 1 BOJIH DJIJIMOTTa HAa PhIHKE Ma3yTa.

PeiHOUHAs cucTtema MokeT ObITh nanee aupdepeHnupoBaHa ApyrumMu (hakropamu,
OJIHUM U3 KOTOPBIX SIBJISIETCA 3aBUCUMOCTh. Hanpumep, B cUCTEME CKOJIB3SIILEN CpeHen
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MBI OOHapyKHBaeM (ITOCPEACTBOM METOJIOB, ONMKCAHHBIX B ATOW KHHIE), YTO MPUOBLIb-
HBIC CJICJIKM TIOPOXKIAIOT yOBITOYHBIE, U HA00OPOT. MBI pa3duBaeM Hally CHCTEMY
CKOJIB3SIIIIeH cpefHell Ha JBe pbhIHOUHBIE cUcTeMbl. OfHAa M3 PHIHOYHBIX CHCTEM OyneT
TOProBaTh TOJIBKO TMOCJTE MPOUrpbilmia (YUYUThIBash MPUPOJY TAKOM 3aBUCHUMOCTH, 3Ta
CUCTeMa JIyulle), Ipyras pplHOYHAsl cucTemMa OyJeT paboTaTh TOJNBKO MOCIE BBIUTPHIIIA.
Bosspamasce K TOPromie 10 CUCTEME CKOJB3ALIECH CPEIHEW Ha PBIHKE Ka3HAYEHCKUX
oOnuranuii ¥ MasyTa M WCIHOJb3Yys METOJ TOPTOBJIM MO BOJHAM OIIJTHOTTA, MBI TENEPh
MMEEeM HIECTh PHIHOYHBIX CUCTEM: CUCTEMa CKOJIB3SIIECH CpeHel Mocie MpOUTphIIa Mo
o0JHranusM, cucTeMa CKOJIb3SIIeN CpelHel Mocie BBIMTPHIIA 110 OOIUrausaM, METO I,
OCHOBaHHBIM Ha BOJHAX DJIJIMOTTA HA PHIHKE OOJUTallui, CUCTEMA CKOJIB3SIIEN cpeHen
MIOCJIE BBIMTPHIIIA HA PBIHKE Ma3yTa, CUCTEMA CKOJIb3SIIEH CpeHEel MOCie MPOUTpHIIIa
Ha PbIHKE Ma3yTa, ¥ METO]l, OCHOBAHHBIN Ha BOJIHAX DJIJTMOTTA HA PhIHKE Ma3yTa.

Toprosis, ocHOBaHHasi Ha MHpPaMUAATBHOM TOJX07e (MpUOaBlIeHHEe KOHTPAKTOB BO
BpeMsl TOPTOBJIM), PACCMAaTPUBAETCS, B CMBICIIE YIIPABICHUS KAlUTAJIOM, KaK HECKOJIBKO
MOCJIEIOBATEIbHBIX PBIHOYHBIX CHCTEM. EciM BBl NpPHUMEHSETE TOProBbI METOJ,
OCHOBAaHHBIM Ha TUpaMuie, TO JIOJDKHBI CUUTATh IMEPBOHAYAIBHBIA BXOJ] HAa PBIHOK
OJHOW PBIHOYHOM cucTemMoi. KakabIii JOMOJHUTENbHBIN KOHTPAKT MPH YBEIUYEHUU
MUPAMHUJIBI CO3/IAET €Ile OJJHY PHIHOYHYIO crcTeMy. JlomycTuM, TOproBeIii MeTo 1 Tpedy-
€T, 9YTOOBI BBl JOOABIISIIM KOHTPAKTBI KXl pa3, Korjaa 3apadatsiBaete 1000 mosma-
poB. Eciu ToproBmus ycnemiHa, To cliefyeT MpuOaBiIsITh OOJbIIE U OOJIbIIE KOHTPAKTOB,
KOT'/Ia IIeHa OyeT mepexoauTh uyepe3 ypoBHU NpuoOsLiu B 1000 mommapos. Kaxasrii qo-
OaBJICHHBIM KOHTPAKT JIOJIKEH CUUTATHCS OT/EIbHONW PHIHOYHOM cucteMoil. B 3ToM ecTh
OO0JIBIIION TITFOC, OH COCTOHUT B TOM, YTO PacCMaTpUBaeMble B 3TOW KHUTE METOIbI JadyT
BaM KOJIMYE€CTBO KOHTPAKTOB JIJIsI OMPEICIEHHON PRIHOYHOM CUCTEMBI B 3aBUCUMOCTHU OT
ypoBHsl OanaHca Ha cuere. OOpamasich ¢ KaXIbIM J00aBICHHBIM KOHTPAaKTOM Kak ¢
OTACJIBHOM PBIHOYHOM CHCTEMOM, BBl CMOYKETE€ WCIOJIb30BaTh pPacCMATPUBACMBbIC
METO/[IbI, YTOOBI Y3HATh ONTUMATbHOE KOJIHMUYECTBO KOHTPAKTOB, KOTOPOE Ha/l0 J0OaBUTH
IpY TEKyIIeM ypoBHE OajaHca.

Eme onHO# oueHb BaXKHON CHHTETHYECKON KOHCTPYKIIMEH, KOTOPYIO MbI OyaeM Hc-
II0JIb30BaTh, ABJIAETCA KOoHUenuus eounuysl. HPR, koTopeie Bbl OyaeTe paccUMTHIBAThH
JUISL OTZIETBHBIX PHIHOYHBIX CUCTEM, JOJOKHBI PACCUMTHIBATHCS HA OCHOBE «OJIHOM €1U-
HUIBD. [pyrumu coBamu, eciu 3T0 (pprOYepCHBIC KOHTPAKTHI WIIH OMIIMOHBI, TO KaXK-
nasi creika OyneT ocHOBBIBaThCs Ha 1 koHTpakTe. Eciu 3T0 akuuu, TO BbI JOJKHBI 3a-
paHee penuTh, Kakoil OyJleT 3Ta eIuHUIIA, OHAa MOXKET paBHATHC 100 akiusam win 1 ak-
uuu. [Ipu Toprosne Ha cnot-peiHkax Wik Ha peiHKe FOREX BbI Takke TOKHBI PEIINTD,
Kakoi Oyner enuHuua. Mcmonb3ys pe3yibTaTbl, OCHOBAaHHBIE Ha TOProBJIE OIHOMU
€QUHULEH, NPUMEHSAA METOAbl M3 ITOW KHUTH, Bbl CMOXETE MOJYYUTh BBIXOJHBIC
pe3yibTaThl, OCHOBAHHbIE HA OJHOU enuHHUIle. TO €CTh, BBl OyJleTe 3HAaTh, KAKOE KOJIHU-
YeCTBO KOHTPAKTOB WJIM aKIMi HEOOXOAMMO HCIOIB30BaTh B OIpPENEICHHON CIEINKE.
HeBaxxHo, Kakoe KOJMYECTBO BBl BIOEGPETE I €MHHUIIBI, TaK KaK 3TO TUIIOTETHYECKAs
KOHCTPYKIUSI, He00X0uMasi TOJIBKO JUIsl TOTO, YTOOBI MPOU3BECTH pacyeThl. [l Kax-
JIOW PBIHOYHOW CUCTEMBI BBI JOJDKHBI pacCUMTaTh, KakoW OyneT emuHuIa. Hampumep,
eciu BbI TopryeTre Ha peinke FOREX, To MoxeTe BRIOpaTh B Ka4eCTBE CAMHMIIBI 1 MUII-
auoH noyimapoB. Ecim BeI Tpelizep Ha (OHIOBOM pBIHKE, TO ONTUMAIHHBIM YHCIOM
MoxeT ObITh 100 akiumii.

U, nakoner, He0OXOAMMO PEUINUTh, OYAETE JU BBl TOPrOBaTh APOOHBIMU €IUHHUIIAMHU.
Hanpumep, ecnu Bbl TOpryere Ha TOBAPHOM PBIHKE M €JUHUIA paBHA | KOHTpakTy, TO
TOProBaTh JPOOHBIMHU EIUHHUIIAMH HEBO3MOXHO. Ecnm BBl paboraeTe Ha (OHIOBOM
PBIHKE U .€IMHUIIA PaBHA | aKIUU, TO TAK)KE€ HE CMOXKETE TOProBaTh IPOOHON eIMHUIIEH,
onHako ecnu 1 eauHuna — 3to 100 akuumii, To MOXKHO paboTaTh ¢ APOOHON E€AMHMIIEH,
€CJIM €CTh JKEJIAHWE TOProBaTh HECTAHAAPTHBIM JIOTOM.

Ecnu BB TOpryere (pprouepcamul, TO MOXKHO B3SITh 32 €IMHUILY | MUHU-KOHTPAKT U HE
JOTYCKaTh JpOOHbIE eAMHUIIBI. Teneps AOMyCTUM, YTO 2 MUHU-KOHTPAKTa COOTBETCTBY-
10T | OOBIYHOMY KOHTPAKTy, M C IOMOIILI0 METOJOB, ONMMHMCAHHBIX B ATOW KHHUTE, BBI
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MPUXOJIUTE K BBIBOJLY, YTO HAJ0 TOProBaTh 9 enuHUIIAMHU, — 3TO OyJeT 03HayaTh, 4TO
BaM CJIeJTyeT TOProBaTh 9 MUHU-KOHTpaKkTaMu. Tak Kak Mpu JieJeHuu 9 Ha 2 mojaydaercs
4,5, To crmeayet ToproBaTh 4 OOBIYHBIMH KOHTpPaKTaMH M | MUHH-KOHTpakToM. BooOre,
C TOYKHU 3pEHUS YIPABJICHHSI ICHBIAMH CUUTACTCSI, YTO TOPTOBIIS JPOOHBIMU €AMHHUIIAMU
JTaeT OMpeelieHHOe MPEUMYIIECTBO, HO, KaK MPaBUIIO, TOT BBIOOpP HE UTPAET OONBIION
posu. TlocMOTpUM Ha JBYX TpeIepoB Ha phIHKE aKIUi. Y OAHOrO eAuHHUIA — 3TO 1
aKlMsg ¥ OH HE MOXET TOProBaTh APOOHBIMH €AMHUIIAMHU, Yy Apyroro enunuia — 100
Ak M OH MOXET TOproBarh JAPOOHBIMH equHHUIAMH. J[OmyCcTUM, YTO CErojHs
ONTUMAIBHOE KOJHMYECTBO IS TMEpPBOro Tpeilaepa cocrapimser 61 emununa (t.e. 61
aKIusi), a JuIst BTOPOTo Tpeiaepa B TOT ke JaeHb 0,61 exunauiisl (cHoBa 61 akius).
MHorue crpaBeiauBO MOJararoT: 4ToObl CTaTh XOPOIIWM YUHUTEIEM, HYXKHO JTOBECTH
MaTepHa JI0 YpOBHs, KOTOPbIA MOT Obl MOHATH YueHUK. OJIUH U3 CIOCOOOB — MPOBECTH
AQHAJIOTUIO MEXIY KOHIEMIHeH, KOTOPYI0 HYXHO OOBSICHUTb, U YEM-TO 3HAKOMBIM.
ITosTOMy B TEKCTE BBI HaiiieTe MHOTO aHajorui. HecMoTpst Ha TO, 4TO aHAJIOTMHA MOTYT
OBITH BeChbMa TOJIE3HBI U B CIIOpE, U MPU 00YYEHHH, sI OTHOUIYCh K HUM HACTOPO>KEHHO,
TaK Kak OHHM TPUBHOCAT HEYTO YYXKJI0€ M BBIHYXKJIAIOT (YaCTO COBEPIICHHO He-
CIpaBeJIMBO) pacCMAaTPUBATh HOBYIO KOHIICTIIIMIO C TOYKU 3PEHUS JIOTHKHU YK€ H3BeC-
tHOro. Hammpumep:

KBanpaThslii kopeHb U3 6 paBeH 3, Tak Kak KBaJpaTHBIM KOpEeHb 4 cocTaBiseT 2, a 2+2
Oyner 4.

Ilockonvky 3 + 3 = 6, TO KBaApaTHbII KOPEeHb U3 O dosvcen OBITH paBeH 3.

Amnanorun O6T>$ICH$IIOT, HO OHM HHYCTO HC PCIIAroT. Hao60p0T, aHaJorusa acjaacT all-
PUOPHOC IMPCAIIOJIOKCHHUE O TOM, UTO HCKOTOPOC CYKIACHHUC HMCTHUHHO, U 3TO «00BsIC-
HCHHC» 3aTEM CUHUTACTCA AOKa3aTCIIbCTBOM. 3apaHee npomy mnpomeHHUE 3a HUCIIO0JIb30-
BaHHC aHAJIOTHI B KHUTEC, g UCITOJIb3YIO UX TOJBKO JJI HAIIAJHOCTH.

OnTumajnbHOE KOJUYECTBO 1JIs1 TOProBJid U OIITUMAJIBHOC f

CoBpeMeHHas Teopus YIpPaBICHHs NOPTQeneM, BO3MOXKHO, SABISSACh BEPIIMHON KOH-
LENIUH ypaBIeHUs KaluTajJoM IIPU TOPTOBJE aKIUIMU, HE OblIa MPHUHSTA OCTATbHBIM
TOProBbIM MUpPOM. DbIOUEpCHBIE TPEHIEephl, YbH TEXHUUECKUE TOPrOBbIE UEH OOBIYHO
CUHTAIOTCS POJICTBEHHBIMH TOPTOBBIM HJEsIM (POHIOBOTO PBIHKA, HE JKEJIaIH MPUHUMATh
METO/bI U3 MHUpa TOPrOBJIM akUUsAMU. BenencTBue 3Toro coBpeMeHHast Teopust nopTdens
HUKOT/Ia B ICHCTBUTEIHHOCTH HE MCIIOJIE30BANIACH (PHIOYEPCHBIMU TPEHACPaMH.

B To Bpems kak coBpeMeHHas Teopus NopTdens onpeensieT ONTUMANbHBIA Bec Co-
CTaBISIOMIMX TMOPTdeNns (s JOCTIKEHHUS HAWMMEHBIIEH TUCTIEPCHH TIPU 3aJaHHOM
JI0XOJIe MJIM HaoOOpOT), OHA He 3aTparuBaeT MJEK ONTHUMAJbHOIO KonudyecTBa. Peub
UAET O TOM, YTO Ui JaHHOW PHIHOYHON CHUCTEMBI €CTh ONTHMAJIbHOE KOJIMYECTBO, KO-
TOPOE MOYKHO HCIOJb30BaTh B TOProBJI€ NPU JAHHOM ypOBHE OajlaHCa cdeTa, YTOOBI
MaKCHMHU3HPOBaTh I'€OMETPUUECKUH POCT. DTO KOJIMYECTBO Mbl M OyJeM Ha3bIBaTh
ontumanbeHbIM f. JlaHHast KHUra nmpeuiaraet, 4To0bl COBpeMeHHast Teopust MopTdes uc-
NI0JIH30BaJIaCh TpehaepamMu Ha JIIOOBIX PBIHKAX, a HE TOJIBKO Ha (HOHIOBOM. OHAKO MBI
JIOJKHBI HOPOJJHUTH COBPEMEHHYIO T€OpHI0 OpTdhenst (KoTopast AaeT HaM ONTUMAaJIbHBIN
BEC) C HJEEeH ONTUMAJIBHOTO KoimuecTBa (onTumanbHOE f), 4yTOOBI HOOUTHCS HACH-
CTBHUTEJIBHO ONTUMAIBHOrO nopTdens. IMEHHO 3TOT oNTUMAaNbHBIA NOpTdEas MOXKET U
JIOJDKEH MCIIONIb30BAThCs TPEHAepaMy Ha JIIOOBIX PhIHKAX, BKITIOYast (POHIOBEIE.

[Ipu Toprosie Ge3 3aeMHBIX CpeACTB (T.e. 0€3 «pbluara»), HapuMep MpU yHpaBICHUU
noprdenemM aknui, BeC M KOJMYECTBO SBISIIOTCS CHHOHMMAaMH, HO B CHUTYallHd C
pblyaroM (Hanpumep noptdesns GpoYepCHBIX TOPTOBBIX CUCTEM) BEC M KOJIMYECTBO OT-
anyaroTca. B 3TON KHuUre Bbl MO3HAKOMUTECH C KOHIEMIMEH, KOTopas BIEpBble Oblia
OCBellleHa B KHUTre «Popmynvl ynpasnenus nopmeenemy, 3aKiIrodarouieics B TOM, YTO
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HE0OXO0JIMMO 3HAaTh ONTHMAbHOE TOPrOBOE KOJIMYECTBO, KOTOPOE SABISAETCA (PYHKIUEH
ONTUMAJIBHOTO B3BEIIMBAHUS.

Kak TOJIBKO MBI M3MEHHM COBPEMEHHYIO TEOpPHIO MOpPTQens U OTAETUM BeC OT KO-
JMYECTBA, TO CMOXKEM BEPHYTHCSA K TOPIOBJIE aKIMSIMH C 3TUM TENEph yKe nepepado-
TaHHBIM MHCTPYMEHTOM. MBI YBUIMM, KakK IOYTH JII0O00H nopTdens akuuid 6e3 prlyara
MOYKHO YJIyYIIUTh, IPEBPATHB €r0 B MOPTQENs C PhIYaroM, COCJTUHHUB C OE3pUCKOBBIM
aKTUBOM. B nanpHeiiiem Bce CTaHET BaM MHTYMTHUBHO o4eBUAHO. CTeneHb pucka (Wiu
KOHCEPBATUBHOCTH) SIBJISIETCS. B TaKOM cilydae (yHKIMEH pbldara, KOTOPBIA Tpeuaep
KelaeT NMPUMEHUTh K CBOEMY MNOpTQento. JTO 03HAYaeT, YTO IOJIOKEHUE JIaHHOIO
TpeNAepa B CIIEKTPE «HEIPUATHUS PUCKa» 3aBUCUT HE OT UCIIOIb3YEMOI0 HHCTPYMEHTA, a
OT pblyara, KOTOpbIil OH BBIOMpAeT A TOProBiu. Eciu roBopute KOPOTKO, TO KHHIa
HAy4uT BaC ynpasiexuio puckom. Mano TpenIepoB UMEIOT IPEICTABICHUE O TOM, YTO
TaKO€ YINpPaBJICHUE PUCKOM. JTO HE IOJHOE YIPA3JAHEHHUE PUCKA, OCKOJIBKY TOTJA BBI
IOJIHOCTBIO YHPA3JAHMIM Obl BBIMIPHIII, W HE NPOCTO BONPOC MAKCUMHU3ALUU
NOTEHLIUAIBHOIO JI0XOAA IO OTHOLIEHWKD K IOTEHUUAIbHOMY DHCKY. Ynpasnenue
PUCKOM OMHOCUMCA K Ccmpame2uy NPUHAMUs PeuweHuti, KOmopas umeem Ueiblo
MAKCUMU3AYUIO OMHOULEHUS NOMEHYUATLHOU NPUOLLIY K NOMEHYUANbHOMY PUCKY NpU
onpeoeneHHOM NpUemieMom ypoere puckd. YToOBI MOHATH 3TO, MBI JOJDKHBI CHayala
IIO3HAKOMHUTbCA C ONTHUMAaJbHBIM f, KOMIIOHEHTOM YypaBHEHMs, BBIPAXKAIOIUM
ONTHMAJIbHOE KOJIMYECTBO JUISl CHIENKHU. 3aTEM Mbl JOJDKHBI HAYYUTbCS KOMOMHUPOBATH
ontumaneHoe f ¢ onTHManbHBIM B3BeIIMBaHHEM MopTdens. Takoil moptdens OyneT
MaKCUMH3HPOBATh MOTEHIMAJIbHYI0 NPUOBUIb MO OTHOIIECHHIO K ITOTEHIUAIBHOMY
pucky. CHauana Mbl paCKpOeM 3TH KOHLEMNIMU ¢ IMIIUPUYECKON TOUKU 3peHHsl (BKpaTLe
MIOBTOPUM KHHTY «Dopmynvl ynpasienus nopmghenem»), 3aTeM HU3y4UM HX c Oosee
MOIIHOM TOYKH 3PEHHUs, MMapaMETPUYECKOW. B oTiimyme OT 3MIMpUYECKOro Mmoaxona,
KOTOpPBIA HCIIOJIB3YyeT IPOLLIbIE JAaHHBIC, IApaMETPUYECKUH IOAXOJ HCIOJIb3YET
IIPOLIBIE JAHHBIE U HEKOTOPBIE napamempbl. 3aTEM ITH NapaMeTpbl UCIIONIB3YIOTCS B
MoOenu, Aarolled NMPEUMYIIECTBEHHO TE€ € OTBEThl, YTO M SMIIMPHUYECKHI TMOAXO..
CunpHON CTOPOHOM NTAPaMETPUUYECKOT0 NOIX0/a SIBJISIETCA TO, YTO BBl MOXKETE U3MEHUTH
3HAUEHUS] apaMeTPOB, YTOOBI TOCMOTPETh, KaK U3MEHUTCS pe3ysbTaT. DMIUPUUECKUN
MOJIXOJ, HE TMO3BOJSAET 3TOro caenarb. OIHAKO IMIMPUYECKUE METOIBI TAKKE HUMEIOT
CWJIbHBIE CTOPOHBL. OHM B OCHOBHOM IIPOIE C TOYKH 3pEHUS] MAaTEMAaTUKH, IO3TOMY MX
Jer4e HUCIOJb30BaTh Ha mpakTuke. [lo 3Toil mpuumHEe cHavama paccMaTpUBarOTCA
SMIIMPUYECKAE METOABl. B KOHIIE Hallero MccieqoBaHus Mbl YBUAWM, KaK NPUMEHSITh
JaHHBIE KOHLIEIIMY IIPH 33JaHHOM II0JIb30BATEIEM YPOBHE PHUCKA, U y3HAEM CTPATErHH,
KOTOpbIE MAKCUMU3HUPYIOT POCT. B KHHAre pacCMOTPEHO 04€Hb MHOTO TeM. S momnsitancs
clenaTh €€ HacTOJIBKO C)KaTOM, HACKOJIBKO 3TO BOOOIIE BO3MOXHO. HekoTopslit
MaTepuail MOKET ObITh HE COBCEM BaM IOHSTEH, M, BO3MOKHO, OH MOJHUMET OOJbIlIe
BOIIPOCOB, Y€M JIaCT OTBETOB. EciM Tak OHO M €CTh, 3HAUUT s 100MIICS OJHOM U3 1ieneit
9TOM KHHTW. DOJBIIMHCTBO KHHUI HMEET OJHO «CEpALe», OAHY LEHTPAIbHYIO
KOHLETILIHIO, U3 KOTOPOM NMPOMUCTEKAET BCsS KHUIa. JTa KHAra OTIMYAETCs TEM, UTO Y HEe
HECKOJIBKO TakuxX KoOHUenuuii. Hekoropsle mocYMTalOT €€  TPyAHOW, €eclin
IIOJICO3HATENIBHO MILYT KHUTY C OJHUM «cepauem». S He NpuHOIly 3a 3TO U3BUHEHUM;
9TO HE OcnabJsieT JIOTUKU KHUTH, Ha000poT, oboramaer ee. YToObI MOTHOCTHIO MOHSTH
MaTepHal, U3JI0XKEHHbIH B KHUTE, MOXKET ObITh, BaM INpPHJETCS NPOYUTaTh €€ J1Ba U
naxxe Tpu pasza. OnHON M3 0COOCHHOCTEH KHHTH SBISETCS Ooyiee IMIUpOKas TPAKTOBKA
KOHYenyuu NpUHAmMuUs peuleHull 6 cpeoe, XapaKxmepuzyemou 2eoMempuidecKumu
cneocmsusamu. Cpea TeOMETPUUYECKOT0 CIEJICTBUS — 3TO Cpefia, TIe KOJIWYECTBO, C
KOTOPBIM BBl JIOJDKHbI pa0oTaTh CErofHs, sABIseTCAd (QYHKUUEH MpenblIynmx
pe3ynbTatoB. S Aymaro, 9TO 3TO OCBEHIAeT OOJNBIIYI0 YacTh CPEIbl, B KOTOPOH MBI
xuBeM! OntumanbHoe f— 3TO perynarop pocta B Takoil cpezie, a M0OOYHbIE IPOTYKThI
ontuManbHOro f TOBOPSAT O CKOpPOCTH pocTa B JaHHOW cpene. M3 3TOM KHUTH BHI
y3HaeTe, Kak ompeaensaTb ontumaibHoe 1M ero moOouHble NPOAYKTHI Ui JIHOOOH
dopmbl pacnpeneneHus. IDTO CTAaTUCTUYECKHHA WHCTPYMEHT, KOTOPBIM NpPUMEHHM K
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pasnuyHbIM cepam B OnM3Hece u Hayke. Hameroch, 4TO BBl MOMBITAETECHh UCIIOIB30BaTh
OIMCAaHHBIE HHCTPYMEHTHI, YTOOBI HAWTH ONTHUMAIBHBIC 1HE TOJBKO JJISi PHIHKOB, HO U
Ui Apyrux objactedi. MHOro JieT TOProBoe COOOMIECTBO OOCYX a0 KOHIIEIIIHIO
«ympaBieHus AeHbramu». OAHAKO B UTOTE yNpaBlieHHWE ACHbIAMH XapaKTEPHU30BaJIOCh
MecTpsIM HAaOOPOM TIPaBUJI, MHOTHE M3 KOTOPBIX ObLTM HEKOPPEKTHHI. 1 HAACHOCh, UTO
9Ta KHHUTa JacT TpeuiepaM TOYHOCTh B chepe yrnpaBiIeHUs KallUTaJIOM.

I'maBa 1

IMNMpUYEeCKHEe MEeTOAbI

9ma 2aea AAAenmc KpamKum U3j10HCeHUeM KHu2cu ((@OpMlebl ynpaejieHus
nopmahenemy. Llenv enasvt — dogecmu ypogeHs uumameneti, KOMopbvle He 3HAKOMbL C
amnupudecKkumu Men’IOOGMM, ()0 YPOBHA mex, Kno yaHce 3HAKOM C HUMU.

Kaxoii noJ1eii cuera ToproBathb?

Korpma BeI HauMHAETE TOPTOBIIO, TO JIOJDKHBI MPUHSATH JBA PEIICHUS: KAKYHO MO3UIUIO
OTKPBITh, IJIMHHYIO WU KOPOTKYIO, U KaKHUM KOJIMYECTBOM TOpromaTh. PemieHue o ko-
JUYECTBE 6ce20a 3aBUCHUT OT OanaHca Ha BameMm cyete. [Ipu cuere B 10 000 momtapos
npuobperenre 100 KOHTPAKTOB Ha 30J0TO OYyJEeT CIMIIKOM pPUCKOBaHHBIM. Ecnmu Ha
BaieM cuety 10 MUJUTMOHOB JI0JUIApOB, Pa3Be HE OUYEBUJIHO, YTO MPUOOPETEHUE OJHOTO
KOHTpAaKTa Ha 30JI0TO MMOYTH HUKAaK He OTpa3uTcs Ha cuere? [Ipu3HaeM MbI 3TO WUIIH HET,
pelIeHne OTHOCHTEIBHO TOr0, KaKMM KOJMYECTBOM KOHTPAKTOB B OMPEJCICHHBII
MOMEHT BPEMEHH TOpProBaTh, 3aBUCUT OT ypoBHs OajaHca Ha cuere. Eciam Mbl Oyaem
HCII0JIH30BATh OMPE/IEICHHYIO JIOJII0 CUeTa B KaXJOM CIeNKe (IPYyrMMH CIOBaMH, Korja
OyneM ToproBaTh KOJMYECTBOM, COOTHOCMMBIM C pa3MepoOM Halllero cuera), TO
nobbemcst Oosiee OBICTpOTO MpuUpocTa KanmuTana. KoaudecTBO 3aBUCHUT HE TOJBKO OT
OamaHca Ha HalleM cuYeTe, a SBISeTCsl Takke (QYHKIHMEH HEKOTOPBIX JIPYTHX
MEePEMEHHBIX: HAIIETr0 MPEJIoIaraeMoro yObITKa HAauWXyJIIEro ciiy4as B CIEAYIOIIeH
CHENKEe; CKOPOCTH, C KOTOPOW MBI XOTHUM, YTOOBI POC HAIl CYET; 3aBUCHMOCTHU OT
NPOILIBIX CAENOK. Josl cyera, KOTOPYIO CIEAyeT HCIOJIb30BaTh JJISl TOPTOBIH, OyaeT
3aBHCETh OT MHOTUX IMEPEMEHHBIX, U MBI MOMBITaeMCs coOpaTh BCE€ ITH MEPEMEHHBIE,
BKJIIOUYasl YPOBEHb OajaHca cueTa, 4ToObl B UTOTE MPUHATH JOCTATOYHO CYOBEKTHBHOE
pellleHne OTHOCHTEIBHO TOTO, CKOJIBKMMHU KOHTPAaKTaMU WM aKIHUSIMH TOoproBatb. U3
OTOW TINIaBBl BBl y3HAeTe, KaK TNPUHUMATh MAaTEMaTUYECKH BEPHBIC pPEIICHUS B
OTHOIICHWU KOJMYECTBA U HE OCHOBBIBATH CBOU JEHCTBUS Ha CYOBEKTUBHOM H, BO3-
MO>KHO, OIIMOOYHOM CYXICHHWH. BBl yBUAHTE, YTO €CJIM UCIOJIL30BaTh HEMPABUIHHOE
KOJIMYECTBO, TO MPHUAETCS 3allJIaTUTh YPE3MEPHYIO IIeHY, M 3Ta IIeHa BO3pacTeT ¢ Teue-
HUEM BpeMeHHU. BOJBIIMHCTBO TpeHepoB HE yAENSIeT JOJDKHOTO BHUMAaHHUA Mpodieme
BbIOOpa KonuuecTBa. OHM CYMTAIOT, YTO ATOT BHIOOP B 3HAUMTEIHHOW Mepe ClIy4yaeH, U
HE MMEET 3HAYCHMS, KaKO€ KOJMYECTBO HCIOIb30BaTh, BAXKHO TOJIBKO TO, HACKOJIBKO
OHHU TpaBbl B OTHOIIEHUH HANpaBJieHHs] TOProBiu. boiee Toro, BO3HUKAET OMIMOOUYHOE
BIIEYATIICHUE, YTO CYIIECTBYET MpsSMasi 3aBUCUMOCTh MEXIY TEM, CKOJIBKO KOHTPAKTOB
OTKpBIBaTh, U TEM, CKOJIBKO MOKHO BBIUTPATh WM MIPOUTPATh C TEUEHUEM BPEMEHU. JTO
HeBepHO. Kak MBI yBUIMM, OTHOIIEHHWE MEXIYy MOTCHIUATHHBIM BBIUTPHINIEM U
KOJINYECTBOM HE BBIpAXKAECTCS MPSIMOM JIMHKUEH. DTO KpuBas. Y 3TOW KPUBOU €CTh MUK, U
UMEHHO Ha 3TOM MUKE MBI JJOCTUTHEM MaKCUMAIBHOTO IMOTEHIIMAILHOTO BhIMTpHIma. 13
9TOW KHHWTHW BBl y3HAeTe, YTO PElIeHHE O KOJUYECTBE, UCIOJIB3YEMOM B OINpeesIeHHOM
CHEJNKE, TAKXKE BaXHO, KaK M PEIIEHUWE O JJIMHHOM WM KOPOTKOW MO3UUHH. MBI
OTIPOBEPTHEM JIO)KHOE MHEHHE OONBIIMHCTBA TPEUIEPOB U MOKAXKEM, YTO YPOBEHb CUETa
3aBUCHT OT MPABUIHHOTO BBIOOpA KOJUYECTBA KOHTPAKTOB HE B MEHBIICH CTETICHH, YeM
OT TPaBUILHOTO HAMpaBlEHUS TOProOBIU. He 6ul ynpagnseme yewamu, u He om 8ac
3aeucum, 6yoem ciedyiouas coenxka npudbLIbHOU uiu yovimourou. OOHAKO KOIUYeCmeo
KOHMPAKmMos, Komopvle 8bl OMKpbleaeme, 3a8ucum moavko om eac. I[losmomy eawu
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pecypcol 6y0ym ucnoivb306amsvl ¢ 6onvuiell omoauel, eciu CKOHYEeHMpUpo8amvcsa Ha
sepHom Konudecmee. Ilpu mo00ON caenke Bbl XOTS OBl MPHOIM3UTENBHO MPEaIoaraere,
KaKHUM MOXET ObITh YOBITOK HaWXy[IIero ciydas. MOXKHO Jake HEe OCO3HaBaTh 3TOTO,
HO, KOTJa BBl HAUMHAETE TOPIOBIIO, Y Bac €CTh OUIYLIEHHE, IyCTh Jaxe
MOJICO3HATENIbHOE, YTO MOKET MPOM30MTH B XyAlIeM ciy4ae. Bocmpustue Xyauiero
cillydasi BMECT€ C ypOBHEM OajlaHca Ha BalleM cueTe (OpPMUPYET PpEIIEHHE O TOM,
CKOJIBKUMH KOHTPaKTaMu TOPTOBaTh.

Taxum 006pa3oM, MbI MOXKEM CKa3aTh, YTO CYIIECTBYET HEKUI 1enuTenb (dnucio Mexmay 0
u 1) wnHauboybliero mpearnojaraeéMoro YyObITKa Ui ONpENeNIeHHs KOJIMYEeCTBa
KoHTpakToB. Hanpumep, ecnu npu cuere B 50 000 10ou1apoB Bbl 0KHIAETE, B XYIIIEM
cinydae, yosITok 5000 10/U1apoB HAa KOHTPAKT, H OTKPBHITO S5 KOHTPAKTOB, TO JEITUTEIIEM
oyner 0,5, Tak Kak:

50 000/(5000/0,5) =5

Hpyrumu cioBamu, y Bac €cTb 5 KoHTpakToB Ha cyeT B 50 000 momtapos, T. €. 1 KOH-
TpakT Ha Kaxaele 10000 nomutapoB Oananca. Bel oxxuiaere B XyamieM ciiyyae NOTepsATh
5000 momrapoB Ha KOHTPAKT, TAKUM 00pa3om, BamuM aenutenem Oyuaer 0,5. Ecnu Ob1 y
Bac OBUT OIMH KOHTPAKT, TO JIETUTENIEM B 3TOM ciiydae Obuto 061 uncio 0,1, Tak Kak:

50 000/(5000/0,1)=1

OTO0T NenuTesb Mbl Ha3oBeM nepemMeHnHoi f. Takum oOpa3zoM, co3HATEIBHO WM MOZCO3-
HaTeJIbHO IpH JII000H clienke Bbl BbIOMpaeTe 3HaueHue f, korna pemiaere, CKOJIbKO KOH-
TPAKTOB UJIU aKIIU MPUOOPECTH.

Tenepsr mocmoTpute Ha pucyHok 1-1. Ha Hem mpexacraBnena urpa, rae y Bac 50%
HIAHCOB BBIUTPaTh 2 nosiapa npotuB 50% maHCcoB noTepATh 1 Aouiap B KaxI0u urpe.
OtmMmethTe, 4TO 37¢ech onTuManbHoe f cocraBisger 0,25, korna TWR cocrasiaser 10,55
nocne 40 craBok (20 mocnmemoBarenbHOCTed +2, -1). TWR — 3T0 «OTHOCHTENHHBIN
koHeuHbll kanutam» (Terminal Wealth Relative), on npeacrapnser noxox mno Bamum
ctaBkaM B Buje MHOKuTenss. TWR = 10,55 o3Hauaer, uto Bbl yBenuumiu 0s1 B 10,55 pa3
Balll IEPBOHAYAIBHBIA CYET, WM Toaydmwin 061 955% npubsuiu. Teneps mocMoTpHTE,
4TO MPOU3OUIET, €CIM Bbl OTKIOHUTECH Bcero juuib Ha 0,15 ot ontumanshoro f= 0,25.
Korga f pasno 0,1 wm 0,4, Batu TWR = 4,66. 310 He cocTaBiseT Aake MOJOBUHBI TOTO,
gyro Oynet mpu 0,25, mpudeM Bl OTONILIU TOJIbKO Ha 0,15 OT omTUMAalbHOTO 3HAUCHUS U
caenanu Tosibko 40 craBok!

O xaxkoii cymme B fosutapax mbl roBopum? Ipu f= 0,1 Bbl craBute 1 nosap Ha Kax-
neie 10 nomnapos Ha cuere. [Ipu = 0,4 BbI craBuTe 1 nosap Ha kaxasle 2,50 nonnapos
Ha cuete. B 06oux ciydasx mbl noiaydaeM TWR = 4,66. IIpu f= 0,25 BbI cTaBure 1 goi-
Jap Ha Kaxnple 4 noyapa Ha cyete. OTMETbTE, YTO €CJIM BbI CTaBUTE 1 J10JIIap Ha Kax-
Ible 4 Jojulapa Ha cdeTe, TO BhIMIphIBacTe B JBa pa3a Oojblue mnocie 40 CTaBoOK, YeM B
CiIydyae CTaBKH OJHOTO Jojuiapa Ha kKaxnuble 2,50 mommapa Ha Bamiem cuere! O4eBUIHO,
YTO HE CTOMT W3JIMILIHE yBelIMuuBaTh cTaBKy. IIpu craBke 1 momnmap Ha kaxaeie 2,50
JI0JU1apa Bbl MOJIYYHUTE TOT JK€ PE3YJIbTAT, UTO U B CJIydae CTaBKH YETBEPTHU 3TOM CYyMMBI,
TO ecThb | moymap Ha kaxzable 10 moimapoB Ha Bamem cuere! OTMeETbTE, YTO B UIpE
50/50, rae BBl BBIMIPHIBAETE BJIBOE Oouible, yeM npourpbiBaete, npu f= 0,5 Bl TOJIBKO
«octaerech npu cBoux»! Ilpu f G6omnbme 0,5 BbI mpourpbIBacTe B 3TOW WUIrpe, U TENepb
OKOHYATEJIbHOE pa3opeHre — 3TO MpocTo Bompoc Bpemenu! [pyrumu cinoBamu, eciau f
(B urpe 50/50, 2:1) Ha 0,25 OTKIIOHSIETCSI OT ONTHUMAJIBHOTO, BBl OyJeTe OAHKPOTOM C
BEPOATHOCTHIO, KOTOpasi MPUOJIMKAETCSI K OMPEJEIIEHHOCTH, €CIIU MPOJI0JIKATh UrPaTh
JOCTaTO4YHO J0aro. Takum oOpa3oM, Hamel Lenpto OyaeT OOBEKTHBHBIM MOMCK MUKA
KpuBOil f 111 JaHHON TOPrOBOM CUCTEMBI.
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B »TOli KHUTE ompeeneHHbIE KOHICTIIMM OCBEUIAIOTCS C TMO3WUIUU a3apTHBIX WID.
OcCHOBHOE OTIIMYME a3apTHOM UIPbl OT CHEKYJSIUHU 3aKJII0OYAeTCsl B TOM, YTO a3apTHas
urpa cosodaem PHUCK (M OTCIOJa MHOTHME HACTPOCHBI MPOTHUB Hee), B TO BpeMs Kak
CHEKYJISALUS SBIISETCS nepexo0om yXKe CyLIECTBYIOUIETO pHUcKa (IIPEANoIoKUTEILHOTO)
OT OJHON CTOpOHBI K Jpyroi. MirocTpalmu a3apTHBIX WTP HUCHOJB3YIOTCS st
HarJsJHOrO MpUMepa M3J1araeMblX KOHLENUMNA. MaTteMaTuka yrnpaBieHHs] KaluTajJoM U
NPUHIIUIBI, HWCHOJb3yeMble B TOPrOBIE M a3apTHBIX WIPax, JOBOJBHO MOXOXH.
OcHOBHas pa3HHUIIA COCTOUT B TOM, YTO B MAaTEMaTHKE a3apTHBIX UI'P MBI OOBIYHO UMEEM
Jeso ¢ OepHYIUTMEBBIMH pe3yiabTaTaMH (TOJBKO JABa BO3MOXKHBIX MCXO0/a), B TO BpeMs
KaKk B TOPrOBJIE Mbl CTAJKHBAEMCS CO BCEM paclpeesieHueM pe3yJbTaToOB, KOTOpHIE
TOJILKO MOTYT OBITh B PEalIbHOM ClIENKeE.

OCHOBHBIE KOHIENITUU

BepositHocTh 3agaetcs unciiom ot 0 u 1, KoTopoe onpenenser, HaCKOJIbKO BEPOSATEH pe-
3ynbTart, rae 0 — 3TO MOJHOE OTCYTCTBUE BEPOSTHOCTU MPOUCXOKICHUS
OTIpeIeIEHHOTO COOBITHS, a 1 03HaYaeT, 4To paccMaTPUBAEMOE COOBITHE ONPEIEICHHO
npousoiiet. [Iporecc He3aBUCUMBIX UCTIBITAHUH (OTOOP C 3aMEIICHUEM ) SIBIISICTCS
IIOCJIEA0BATENBHOCTBIO PE3YIIBTATOB, I/1€ 3HAUEHUE BEPOSITHOCTH IIOCTOSIHHO OT OTHOTO
COOBITHS K IpyroMy Bpocok MOHETHI SIBJISETCS IPUMEPOM TaKoTo mporiecca. Kaxpii
Opocok nmeeT BeposiTHOCTH 50/50 He3aBUCHUMO OT pe3ynbTaTa MpeIblIyero Opocka.
Jlaxxe ecnu mocniefHUe 5 pa3 BbINaAall Opell, BEPOSITHOCTh TOTO, UTO MPH CIAEAYIOLIEM
OpocKe BBINAJET Opell, BCE paBHO He U3MeHseTcs u coctasisieT 0,5.

Hpyroii Tun ciiy4aliHOTro mpoliecca XapakTepru3yeTcsl TEM, YTO Pe3yiIbTaT MPeabIay-
IMIUX COOBITUI BIMSET Ha 3HAUEHUE BEPOSATHOCTH, U, TAKMM 00pa30M, 3HaUCHHE BEPO-
ATHOCTH HEMOCTOSHHO OT OJHOT0 COOBITHSI K IPYrOMYy DTH BUABI COOBITUN Ha3bIBAIOTCS
npoleccamMy 3aBUCUMBIX UCTIBITaHUH (0TOOp Oe3 3amerenusi). Urpa «21 oukoy» sBisieTcs
IpUMepOM Takoro mporecca. [locie Toro kak BHITACKUBAIOT KapTy, COCTaB KOJIObI
u3MeHseTcs. JlomycTum, 9To HOBasi KOJIO/a MepeMEeIBaeTCs U OJJHA KapTa yIaieHa,
cKakeM, OyOHOBBIN Ty3. J0 yaaneHust 3Toi KapThl BEPOATHOCTD BBHITSHYTH Ty3a Obliia
4/52, unu 0,07692307692. Tenepp, Koraa Ty3a BBITAIIMIN U3 KOJOABI U HE BEPHYJIH 00-
paTHO, BEPOATHOCTH BHITSHYTh Ty3a IPH CIEAYIOIIEM X0e cocTaBiseT 3/51, nim
0,05882352941.

Pa3znuune Mexay He3aBUCHUMBIMH U 3aBUCUMBIMU UCTIBITAHUSIMU COCTOUT B TOM, YTO
BEPOATHOCTH WU (PUKCHUPOBaHA (HE3aBUCUMBIC TTOTIBITKHU ), HITU MEHSIETCS (3aBHCUMBIE
MOTBITKK) OT OJTHOTO COOBITUS K APYrOMY, B 3aBUCUMOCTH OT HPEbITYLIHX
pe3ynbTaToB. PaKTHUECKHU 3TO U €CTh EAMHCTBEHHOE pa3inyHe.
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CepuiiHblii TECT

Korna B ciydae ¢ k010/10ii KapT Mbl IPOBOAUM OTOOp 0€3 3aMelIeHHsI, MOYKHO ITyTeM
MIPOBEPKH OTMPEACIUTh, CYIIIECTBYET JIM 3aBUCUMOCTb. [[JIsl OIIpe/IeICHHBIX COOBITHIA
(Takux, KaK MOTOK MPUOBLIH U YOBITKOB MO CAENTKaM), TJI€ 3aBUCUMOCTb HE MOKET OBbITh
orpeiesieHa IMyTeM POBEPKH, MBI Oy/IeM HCITOJIb30BaTh CEpHHBIN TecT. CepuifHbII
TECT MOJCKAXKEeT HaM, UMEEeT JIM Hallla cucTeMa 0oJiblie (MM MEHBIIIE) IEPUOIO0B
MOCJIETIOBATEIBHBIX BHIMTPHIIICH U MPOUTPHITICH, UeM CIIydyailHOE pacrpe/ecHue.

Llenb cepuitHOTO TecTa — HAWTU CUET Z I IEPUOI0B BBIMTPHILIEN U IPOUTPBILLIECH
B cCHUCTeMHOM Toprosiee. CUyeT Z 03HayaeT, Ha CKOJIbKO CTaHAAPTHBIX OTKJIOHEHUHN BbI
ylajeHsbl OT CPeIHEro 3HaUeHUs pacnpenenenus. Takum obpa3om, cuet Z = 2,00 o3Ha-
4aeT, 4To Bl Ha 2,00 cTaHJapTHBIX OTKJIOHEHHUS YAAIUIUCH OT CPETHEr0 3HAUCHUS
(oumanue Cy4aifHOTO pacnpeaeneHus IepruoI0B BEIUTPHIIICH U MTPOUTPHIIIEH).

Cuer Z — 3TO MPOCTO YUCJIO CTAHAAPTHHIX OTKJIIOHEHUH, HA KOTOPOE JTaHHbBIC
OTCTOAT OT CPEJIHEr0 3HAUEHHUSI HOPMAJILHOTO pacipeieneHus BepositHocTi. Hanpumep,
cuer Z
B 1,00 o3HayaeT, 4TO 1aHHbBIE, KOTOPBIE BBl TECTUPYETE, OTKIOHEHBI HAa 1 cTaHAapTHOE
OTKJIOHEHHE OT CPEJHETO 3HAYCHUSI.

Cuer Z 3ateM NEpeBOTUTCS B 008epumenvbHyto epanuyy, KOTopas HHOT/Ia TakKe Ha-
3BIBACTCS cmenenvio docmoseprocmu. [1nomans moa KpuBo HOPMAIBHOTO pacrpee-
JICHUS1 BEPOSITHOCTH IIUPUHOM B 1 CTaHIAPTHOE OTKIOHEHHUE C KAXJAO0W CTOPOHBI OT
CpeIHero 3Ha4eHus paBHaA 68% Bcel TuTomaan o 3Toi KpuBoi. [Ipeobpasyem cuer Z
B JIOBEPUTEIIbHYIO rpaHully. CBsA3b cueTa Z 1 JOBEPUTEIbHON I'PaHULIbI CIIEIYIOLIAs:
CYET Z SBJISICTCS YUCIIOM CTaHAAPTHBIX OTKJIIOHEHUHN OT CPEHETO 3HAUCHUS, a JJOBEPH-
TeJIbHAs FPAHMIIA SIBISETCS JOJEH TIOIAAN MOl KPUBOM, 3aI0JHEHHOM MPU TaKOM
YHUCJIE CTAHIAPTHBIX OTKJIOHECHUIA.

JloBeputenbHas Cuer Z
rpaxnna(%)

99,73 3,00
99 2,58
98 2,33
97 2,17
96 2,05
95,45 2,00
95 1,96
90 1,64

[Ipr muHuManbHOM KomdecTBE 30 3aKpBITHIX CIIETOK MBI MOKEM PacCuuTarh CYeT Z.
[TonbITaemcst y3HaTh, CKOJIBKO MEPUOJOB BBIUIPHIIIEH (IIPOUTPHIIIEH) MOKHO OKUAAThH
oT nmaHHOW cucteMbl? COOTBETCTBYIOT JIM TEPHOMABI BHIMTPHINIA (IIPOMTPHINIA) TeC-
TUPYEMOM CHCTEMBbI OXHUAaeMbIM? Eciiu HET, CyIleCTBYET JIU JOCTaTOUYHO BBICOKAs J0-
BEpUTENbHAs TpaHHIla, YTOOBI AOMYCTUTh, YTO MEXKAY CAEIKAMU CYLIECTBYET 3aBHCH-
MOCTb, T.€. 3aBUCUT JHM PE3yJbTaT TEKyIIeW CACJIKH OT pe3yJbTara MNpeIblIyIInX
caenok? Huwxe npuBeaeHo ypaBHEHHE cepuiiHOro Tecta. CueT Z sl TOProBO CUCTEMBbI
paBeH:

(1.1)  Z=(N*(R-0,5)-X)/((X*(X-N))/(N-1)*(1/2), re
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N= 06mee YHCJIO CACIIOK B ITOCJICA0OBATCIIbHOCTH,

R= 061_]_[66 YHUCII0 cepHﬁ BBIMI'PBIITHBIX WJIW HIPOUTPBIITHBIX CACIOK;
X=2*W*L;

W = 06mee YHXCJIO BBIMTPBINIHBIX CACIIOK B ITOCJIICA0BATCIIBHOCTH,
L= 0611_[66 YHUCJIO MPOUTPBIITHBIX CACJIOK B ITOCICAOBATCIIbHOCTHU.

OTOT pacdyeT MOXKHO IPOBECTHU CIEAYIOIINUM 00pa3oM:

1. Bo3pMuTe maHHBIE IO BAIIUM CAEIIKAM:

A) Ob1ee uncio caemnoxk, 1.e. N.
b) OO61ee 4nciao BEIMTPBILIIHBIX CIETO0K U 00IEe YHUCIO TPOUTPHIIIHBIX CAETIOK.
Teneps paccunraiite X.

X =2 * (O6mee uncno BeATpIIeH) * (OO0IIee YUCIo MPOUTPHIIICH ).

B) OO0miee unciio cepuii B mocine0BaTeIbHOCTH, T.€. R.
2. [Ipearnonoxum, 4To MPOU3OIIN CICTYIOMINE CACITKH:
-3, +2,+7, -4, +1, -1, +1, +6, -1, 0, -2, +1.

Uwncras npubblis cocraBisierT +7. O6mee yucio caenok 12, mostomy N = 12. Tenepb
HAC UHTEPECYET HE TO, HACKOJIBKO 6€1uUKlY BBIMIPBIIIM W MPOUTPBILIM, & TO, CKOIbKO
ObUIO BBIMTPBIIICH W MPOUTpHINICH, a Takxke cepuil. [loaToMy MBI MOXKEM mepenenarb
HaIll psAJ CAEJIOK B MPOCTYHO IOCIENOBATENBHOCT IUIFOCOB U MUHYCOB. OTMETBTE, 4TO
c/IeJIKa ¢ HyJIeBOM MPUOBUIBIO CUMTACTCS MPOUTphIieM. Takum oOpazom:

-+ - bt

Kax Bu1HO, OCTI€10BaTENBHOCTD COCTOUT U3 6 pHUObLIEH U 6 YOBITKOB, TOATOMY X =2
* 6 * 6 = 72. B mocienoBaTeIbHOCTH €CTh 8 cepuili, modTomy R = 8. Mwi Hazvieaem
cepuell Kaxcooe UsMeHeHue CUMBO/A, KOMopoe 8Cmpedaemcs npu 4meHuy nocieoosa-
MelbHOCMU C1e8a HaNpago (m.e. XpOHONI0SUYECKU).

1. ITocnemoBaTeIbHOCTH OYAET BHITIIANETH CIEAYIOMUM o0pazoM:- + + - +-++--——+ T.¢. 1
2345678

2. BelunciInTe 3HAYEHHE BBIPAXKCHUS:
N*(R-0,5)-X Jlns Hamrero npumepa:

12* (8 -0, 5) -72
12%7,5-72

90 - 72

18

3. Beraucinte 3HauC€HUE BBIPAKCHHUS:
(X*(X-N))/(N-1) dns Hamrero npumepa:

(72* (72-12))/(12-1)
(72* 60)/11
4320/11
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392,727272

4. Bo3pmuTE KBaJpaTHBI KOPEHb YUCIIA, IOJYyUYEHHOTO B MyHKTE 3. B Hamem npumepe:

392,727272 °(1/2) = 19,81734777

5. Paznenute oTBET M3 MyHKTA 2 HAa OTBET U3 MyHKTa 4. DTO W ecTh cueT Z. B Hamem
npumMepe:

18/19,81734777 = 0,9082951063

6. Tenepp mpeoOpasyiite Bam cueT Z B JOBEpUTENbHYIO TpaHMily. Pacrpenenenue
MEepUOOB sBIsieTcs OWHOMHANBHBIM pactpeneienueM. OJHAKO Korja paccMar-
puBatorcs 30 wim Oosibliie CAETOK, MBI MOKEM HCIOJIb30BaTh HOPMAaJbHOE pac-
npeziesieHne, Kak 01M3koe K OMHOMHAIbHOMY. Takum 00pa3oM, €CIIM BBl HCTIOJIb3yeTe
30 wim Oonee CHENOK, BBl MPOCTO MOXKETe Mpeodpa3oBaTh Baml cueT Z B JIO-
BEpUTEIBHYIO TpaHHUIly, OCHOBBIBAsSCh Ha YypaBHeHUHW (3.22) misg HOPMAJIBLHOTO
pacrnpeneseHus.

CepuiiHblil TECT MOACKAXET BaM, COAEPKUT JIM Ballla MIOCJIEI0BATEIbHOCTh BHIUTPHIILIEH
U TPOUTPHILIEH OONbIIe WIM MEHbIIE MOJ0C (Cepuil BBIMTPHINICH WM MPOUTPHILICH),
9YeM MOXXHO ObUTO OBl OKMIATh OT JCHCTBHUTEIBHO CIIy4allHOW IMOCIEeNOBATEIBHOCTH, B
KOTOpPOM HET 3aBUCHUMOCTH MEXJy HCIHBbITAaHUSMU. Tak Kak B HAlleM CIIy4ae MBI
HaxXoJMMCsl Ha YPOBHE OTHOCHTEIbHO HM3KOH JOBEPUTEIBHOM TIpaHMIbl, TO MOXHO
JIOMYCTUTb, YTO MEXK]y CIEIKAMH B 3TOU MOCJIEI0BATEIbHOCTH HET 3aBUCUMOCTH.

Ecnu cuer Z uMeer oTpuLaTENIbHOE 3HAYEHUE, TO IIPU PACUETE TOBEPUTEIIHLHOM Ipa-
HUIIBI TIPOCTO BO3BMUTE €ro abcooTHOe 3HaueHue. OTpHUIaTeabHbl cueT Z TOBOPUT O
MOJIOKUTEBHON 3aBUCUMOCTH, TO €CTh I10JIOC MEHbIIIE, YEM NPU HOPMAJIBHOM paclipe-
JICJICHUN BEPOSTHOCTH, U CJIEIOBATEIBHO, BBIUTPBIIIN MOPOXKIAIOT BBIUIPHIIIN, & IPO-
UTPBILIY TOPOKIAIOT NPOUTPHIIIH. [10710XKUTENBHBIN cueT Z rOBOPUT 00 OTpULIATENbHON
3aBUCHMOCTH, TO €CThb IMOJIOC OOJbllle, YeM TMpPU HOPMAIBHOM pacCHpe/le]IeHUH Be-
POSITHOCTH, W CII€OBATEIbHO, BBIUIPHIIIM MOPOKJAIOT MPOUTPHIIIN, a MPOUTPHILIN
MOPOKAAIOT BBIUTPHIIIIH.

Kaxoli ypoBeHb NOBEpUTENBHON I'PAaHULBI CUUTATH NpuemiieMbiM? CTaTUCTUKH, Kak
NpaBUJIO, PEKOMEHAYIOT JIOBEpUTENbHYH TrpaHully He MeHee 90%. Hexotopsie
PEKOMEHIYIOT JOBEPUTENBHYIO TpaHUILy CBbIlIE 99%, 4TOObI OBITH YBEPEHHBIMH, UTO 3a-
BHUCHUMOCTh CYIIECTBYET, APyrue PEeKOMEHAYIOT MeHee CTporuii MuHumym 95,45% (2
CTaH/IapPTHBIX OTKJIOHEHUS).

OueHb pelko cucTeMa IEMOHCTPUPYET JOBEPUTEIBHYIO TpaHully cBeie 95,45%, vaie
Bcero oHa MeHee 90%. Jlaxke ecau Bbl HalIeTe CUCTEMY C JIOBEPUTEIbHON IPaHUILIEH OT
90 o 95,45, 310 He OyneT 30JI0THIM CaMOPOAKOM. UTOOBI YOSIUTHCS B 3aBHCUMOCTH, Ha
KOTOpPOM MOXXHO XOpOIlO 3apaboTaTh, BaM HYXHO Kak MUHUMYM 95,45%. TIloka
3aBUCMMOCTh HAaxOJWUTCS Ha MPUEMIIEMOM JOBEPUTEIIbHOW TPAaHMIE, BBl MOXKETE
U3MEHUTh CUCTEMY, YTOOBI YIIyULIUTh TOPIOBBIE PELICHMUS, 1a)Ke €CJIM Bbl HE TOHUMAETE
OCHOBHOM MPUYHUHBI 3aBUCUMOCTH. Ecnu Bbl y3HaeTe NMpPUYUHY, TO CMOYKETE OLICHWTb,
KOI'Jla 3aBHUCHUMOCTh [JEHCTBOBajla, a KOIJa HET, a TakXke KOrja MOXXHO O0)KHMJIaTh
U3MEHEHUE CTEeNeHW 3aBUCUMOCTH. Jlo HacTosmero MOMEHTa Mbl CMOTPENIH Ha
3aBHCUMOCThH TOJIBKO C TOYKHM 3PEHHUSI TOTO, ObUIA JIM TOCIEAHSS CAETKA BBIUTPHIIIEM
Wi npourpsimieM. Tenmepp  Mbl  MONBITa€MCA  ONPEAENIUTh, €CTb JIK B
IIOCJIEI0BATEIbHOCTH BBIMTPBILIEH M NPOUTPHILIEH 3aBUCUMOCTh WM HeT. CepuiHbIN
TECT Ha HaJIW4YUME 3aBUCHUMOCTH AaABTOMATHYECKHM IPUHUMAET B pacueT MPOLEHT
BBIMTPBILIEH M mpourpeimeid. OQHAKO CEpUMHBIM TeCT MO NMEepPUOoJaM BBIUIPHINIEH U
MPOUTPHINIEH YIUTHIBAET HOCIE008aMeNbHOCMb BEIUTPHIIIEH U MPOUTPHIIIEH, HO HE UX
pasmep. s TOro 4TroObI MOMYyYUTh HCTUHHYIO HE3aBUCHMOCTb, HE TOJBKO cama
MOCIIE0BATEIbHOCTh BBIUTPBIIICH U MPOUTPHINIEH TOKHA OBITh HE3aBUCHMOM, HO U
pa3Mepsl BBIMTPBILIEN W IPOUTpHIMIEH B MOCIEI0BATEIBHOCTH TAKKE JOJDKHBI OBITH
HE3aBUCHUMBIMH. BBIMTPBIIIN W MPOUTPHIIIM MOTYT OBITh HE3aBHUCHUMBIMHU, OJHAKO HX
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pasMepbl MOTYT 3aBUCETh OT pE3yJbTAaTOB MpPEAbIAYIEH CAenku (MM HaobopoT).
Bo3MOXHBIM  perieHHeM  SIBISIETCA  NPOBEACHHE CEPUITHOIO TecTa TOJBKO C
BBIUIPBIIIHBIMU clienKkaMu. [Ipn 3TOM MONOCHl BBIMTPBIINIEH CIEAyeT pa3JesiuTh Ha
JUIMHHBIE (TI0 CPaBHEHUIO CO CPEIHHMM 3HAUYEHHEM paCHpPEIENICHUs BEPOSTHOCTH) U
MeHee JIuHHbIe. TONbKO 3aTeM HaJ0 MCKATh 3aBUCHUMOCTh MEXIY pPa3MEpOM BBbI-
UTPBILIHBIX CAENOK, MOCIE 3TOr0 HEOOXOAMMO MPOBECTU Ty K€ MPOLEAYypYy C IPOUT-
PBIIIHBIMU CAETKAMH.

Koppeasinus

Ectb apyroii, u, MOXKeT OBITb, JyUIIUH CIIOCOO ONPENETICHUsI 3aBUCMOCTH MEXIY pas-
MEepaMH BBIUTPBIIIEH U HPOUrPHILIEH. DTOT METOJ IMO3BOJSET PACCMOTPETh Pa3Mephl
BBIUTPBILICH U IPOUTPBILIECH C COBEPIICHHO IPYrOi CTOPOHBI, U KOI'Ia OH MCIOJb3YETCs
BMECTE C CepuiHBIM f TECTOM, TO B3aUMOCBSI3b CIEJIOK U3MepseTcsl ¢ Oobllel riyou-
HOM. JIJIsI KOJMMYECTBEHHOM OLICHKH 3aBUCUMOCTH WJIM HE3aBUCUMOCTU JAHHBIM METO]
UCHONB3YyeT KO3((ULIMEHT IJMHEHHOW KOppeNsiMU T, KOTOpBI HHOTAA Ha3bIBAIOT
nupconosckum 1. [llocmoTrpute Ha pucyHok 1-2. Ha Hem m300paskeHbI 1BE aOCOIOTHO
KOPpPEJIMPOBAaHHBIE  MOCIEAOBATEIBHOCTU. MBI  Ha3bIBAEM 3TO  HOJIONCUMENbHOU
Koppensayuetl.

Pucynok 1-2 [lonoscumenvrnas koppenayus (r =1,00)
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Pucynok 1-3 Ompuyamenvhas xoppensyus (r = -1,00)

Teneppr mocMoTpute Ha puUCYHOK [-3. OH MOKa3pIBaeT [BE IMOCIEI0BATEIBHOCTH,
KOTOpbIE HaXOASATCS TOYHO B mporuBo(daze. Korma ogna nuHUS UAET BBEPX, Apyras
ciemyeT BHU3 (M HA000pOT). MBI Ha3bIBaeM 3TO OMpuyamenbHol Koppeiayuell.
dopmyna as kodhUIMeHTa JIMHSHHOW KOPPEISIIUY T IBYX MOCJIe0BaTeIbHOCTed X U
Y TakoBa (uepTa HaJ MepeMeHHON 0003HAYaeT cpeaHee apu(MeTHIECKOe 3HAUYCHHE):

(1.02) |
R= (X, -X)*(Y, - AT (X, ~XADA 1/2) (3 (Y, ~Y)R2)A (1/2))

Pacuer crneayet mpou3BOAUTH CIEAYIOIIUM 00pa3oM:

1. Beruucnute cpenmnee X n Y (1.6. Xu'Y )e

2. JInsg xaxznoro nepuoia HaWIuTe pa3sHOCTh Mexay X U cpelHuM X, a Takke Y U
cpeaHuM Y.

3. Tenepp paccumrtaiite uucnurenb. Jas 3TOro A Kakaoro mnepuona IEPEMHOXKBTE
OTBETHI M3 IIara 2, IPyrMMH CIOBAaMH, JUIS KaXIOr0 NEPHOJa YMHOXKbTE Pa3HOCThb
Mexay X U cpeqHuM X, Ha Pa3sHOCTb MEXAY Y U CPEIHHUM Y.

4. Cnoxute pe3yibTaTbl, MOJIY4YEHHbIE B IIare 3, 3a BCE MEpUOAbl. DTO M €CTh
YHUCIIUTENb.

5. Teneps HaliauTe 3HaMEHaTENb. [{J1 5TOr0 BO3BMUTE PE3yJIbTATHI I1ara 2 Jjisi KakJa0ro
IIepuosa, Kak Juisl pasHocTed X, Tak M Uil pasHOCTEW Y, M BO3BEIUTE UX B KBAJpaT
(Tenepb oHU OYyT MOJOKUTEILHBIMU 3HAUCHUSIMH ).

6. Cnoxxute BO3BEJCHHBIE B KBajpaT pa3HocTH X 3a Bce nepuoasl. Ilponenaiite Ty xe
OIIepalfIo C BO3BEACHHBIMH B KBaJpaT Pa3HOCTAMU Y.

7. V3BnekuTe KBAJAPATHBIM KOPEHb M3 CYMMbl BO3BEJCHHBIX B KBaJpaT pa3HOCTEH X,
KOTOpble HaiaeHsl B mare 6. Temepb npojenaiite To ke ¢ Y, B3sB KBaJApaTHBIN
KOPE€Hb CYMMBbI BO3BEJICHHBIX B KBaJIpaT pa3HOCTEH Y.

8. YMHOXbTE /1Ba pe3yspTaTa, KOTOPHIE Bbl HAILIM B IIare 7, TO €CTh YMHOXbTE KBaJl-
paTHBIN KOPEHb CYMMBI BO3BE/ICHHBIX B KBaJIpaT Pa3HOCTEN X Ha KBaJIpaTHbIA KOPEHb
CYMMBI BO3BEJICHHBIX B KBaJpaT pasHocTeN Y. OTO U €CTh 3HAMEHATENb.

9. Paznenure ynciauTennb, KOTOPBIA Bbl HAlUIA B 1are 4, Ha 3HaMEHATElNb, KOTOPBHIN BbI
Hanu B 1mare 8. 9To u 0yaet Kod)PHUIMeHT THHEHHON KOPPEISIITIH T.

3nauenne r Bceraa Oyaer mexay +1,00 u -1,00. 3nauenne 0 ykasbIBaeT, 4To Koppe-
TSN HET.
Teneppr mocmotrpuTe Ha pUCYHOK 1-4. OH mpencTaBisieT CIEAYIONIYI MOCIeaoBa-
TEJIBLHOCTH U3 21 caenku:

,2,1,-1,3,2,-1,-2,-3,1,-2,3,1,1,2,3,3,-1,2, -1, 3
UTo0Bl TIOHATH, €CTh JIM KakKas-Tu00 3aBUCUMOCTh MEXAY NPEIbIIyIICH U TEKyIIeH
CHENKON, MBI MOXEM HCIOJB30BaTh KO3 UIMEHT JUHEeHHON koppessuuu. s 3Ha-
yenuil X B ¢opmyne ais r BozbMeM P&L mo kaxnoit caenke. [ns 3nauenuit Y B dop-
MyJie JUIsl T BO3BMEM Ty K€ CAMYI0 MOCIEA0BaTeNIbHOCTh P&L, TONBKO CMEIIEHHYIO Ha
OJIHY clenky. Jpyrumu cioBamu, 3HaueHue Y — 310 npeabiayiiee 3HaueHue X. (Cu.
pucyHok 1-5.).
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A B C D E F G
X) ) (X-X) (Y-Y) (€C*D) (€2 (DY)
l - .
2 1 1,2 03 0,36 1,44 0,09
1 2 02 13 0,26 0,04 1,69
1 1 1,8 0,3 -0,54 3,24 0,09
"3 -1 22 a1 34 484 2,89
2 3 2. . 23 276, 144 5,29
-l 2 -18 1,3 -2,34 3,24 1,69
2 1 2,8 1,7 4,76 786 2,89
3 2 38 2,7 10,26 14,44 7,29
13 02 237 074 0,04 13,69
22 1 22,8 0,3 -0,84 784 0,09
3 2 co22 g -5,94 4,84 7,29
1 3 02 23 0,46 0,04 5,29
o 0,2 03 006 004 0,09
2 1 1,2 03 036 144 009
32 22 13 28 484 16
3 3 22 .23, 506 . 484 529
1 3 18 23 &4 34 529
2 1 12 -7 204 144 289
1 2 48 13 23 324 169
3 -1 22 17 -3,74 ass 28
3 ool
X=08 Y=07  Bcero 0,8 13,2° 68,27
2
-2
e

}ucyHOK 1-4 OmoenvHuvie pezyromamul 21 coenxu
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Pucynok 1-5 Omoenvusvie pesyromamul 21 coenku, cogunymole Ha 1 coenxy

Cpennue 3HaYeHUs Pa3IMYaroTCs, MOTOMY YTO BbI YCpeaHseTe TOJIbKo T¢ X U Y, KOTO-
pBhl€ YaCTHYHO MEPEKpBIBAIOT APYT Opyra, Mo3TomMy mocienHee 3HayeHue Y (3) He
BHOCHUT BKJIaJ B cpeAHee Y, a nepBoe 3HaueHue X (1) He BHOCUT Bkiaj B cpennee X.
Yucnurens sBIsIeTCS CymMmol BcexX 3HadeHud w3 crtonoma E (0,8). UrtoOwl HaiiTh
3HAMEHATENb, Mbl H3BJICUEM KBAJIPATHBIA KOPEHb U3 HTOTOBOTO 3HaYeHUs cTonbma F, To
ecth 8,555699, 3areM m3BIeYEM KBaJpAaTHBI KOPEHb M3 MUTOTOBOTO 3HAYEHHUS CTOJIOIA
G, 1o ecth 8,258329, u mepeMHOXHMM UX, 4TO JacT B pesyibrare 70,65578. Tenepb
pazaenum unciautens 0,8 Ha 3HameHarenb 70,65578 u noayuum 0,011322. DT0 Ham ko-
3hGUIMEHT TUHEWHOW Koppensuuu r. B nmanHoM ciydae Kod(hGUIMEHT TUHEHHON
koppesiuun 0,011322 eaBa i1 0 4eM-TO TOBOPUT, HO ISl MHOTHX TOPTOBBIX CUCTEM OH
MOXXET JOCTUraTh OOJIbIIMX 3HAuYeHWU. BpIcOkas mMonoXuTeiabHas Koppessius (1o
KkpaiiHeir mepe, 0,25) TOBOPUT O TOM, YTO OOJBIIME BHIMTPHIINIA PEIKO CMEHSIOTCS
OONBIIMMH TPOUTPHILIAMHU, W Hao00poT. OTpHUIAaTeNbHBIE 3HAUYECHUS KOI(PUIMEHTA
koppessinun (Mexay -0,25 u -0,30) moapa3zymeBaroT, 4TO MOCe OOJIBIINX MPOUTPHIIICH
CJIETyIOT OOJIBIIINE BBIMTPHIIIN, U HA000POT. J{J1s 3aJaHHOTO KOJMYECTBa CACIIOK C TO-
MOIIbI0 METO/1a, U3BECTHOTO KakK «Tpancihopmayusa Z @uwepay, Ko3bUIUEHT KOppe-
TSN MOYKHO TpeoOpa3oBaTh B JOBEPUTEIIBHBIN YPOBEHb. JTa TEMa pacCMaTPUBACTCS B
npusiokeHuu C. OTpHULIATEIbHYIO KOPPEISIHIO TaK ke, KaK U MOJI0XKUTEIbHYI0, MOXKHO
UCIIOJB30BaTh B CBOMX HHTepecax. Hampumep, eciu oOHapykeHa oTpuUaTelbHas
KOppeJsILMS ¥ CUCTeMa MoKazajia 00JIbIIoi MPOUTPHILI, TO B CIEAYIOUIEH cleaKke MOKHO
OKU/IaTh OOJBIION BBIMIPHIII U TaKHUM OOpPa3oM OTKPHITH OOJIBIIE KOHTPAKTOB, YeM
00b1uHO. Ecnu u 3Ta caenka npuHeceT YOBITOK, TO OH HE JIOJKEH OBITh OYEHb OOJIBIINM
(u3-3a OTpUIIATEIHLHONU KOPPEIISLIIH).

Hakonen, npu omnpeneiaeHUH 3aBUCUMOCTH Bbl JOJKHBI MTPOBECTU TECTHI MO Pa3HBIM
CerMeHTaM JaHHbIX. [ aTOro pazbeiiTe BalM JJaHHBIE HA J1BE€ UM Oosee yacTeil. Eciu
BbI YBUJUTE 3aBUCUMOCTD B IIEPBOIl UAaCTH, TOT/1a TOCMOTPUTE, CYLIECTBYET JIM Ta 3aBU-
CUMOCTh BO BTOpPOM 4YacTH, M TaK JAajee. OTO IOMOXKET HCKIIOUUThH Cllydau, TIJe
MOSIBJISIETCA KaXyIIasicsl 3aBUCUMOCTh, HO (hakTU4YecKu ee HeT. Vcmonb3oBaHHE ATHX
JIBYX HHCTPYMEHTOB (CEpUIHBIN TECT M KOA(PPHUIIMEHT JTMHEHHON KOPPEIALNT) TOMOXKET
OTBETUTh Ha MHOTHE BOIPOCHL, OJHAKO TOJIBKO B TOM Clly4ae, €CIM Yy Bac ecTh
JIOCTaTOYHO BBICOKAsh JOBEpPUTEIIbHAS TpPaHUIA W/WIA  JIOCTATOYHO BBICOKHU
KOA(pGUIUEHT KOppesuru. bonbliyto 4acTe BpeMEeHH 3TH HHCTPYMEHTHI BPsi JId Oy IyT
BaM TIOJIE3HBI, TaK KaK CIMIIKOM 4YacTO BO (BIOYEPCHBIX TOPTrOBBIX CHCTEMax
3aBUCHUMOCTh OTCYTCTBYET. Eclii BbI OJTy4nTe NaHHBIE, YKA3bIBAIOIUE HA 3aBUCUMOCTb,
TO CJeayeT o0sS3aTeNbHO BOCIOJB30BAaThCSI 3TUM OOCTOSITEIHCTBOM B TOPIOBIE,
BEPHYTHCS U BKJIIOUYHUTH HOBOE MPABUJIO B TOPrOBYIO JIOTHKY, YTOOBI HCIIOJIb30BATh
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3aBUCUMOCTG. JIpyrumMu ciioBaMu, BBl JIOJDKHBI BEPHYTHCS U U3MEHHUTD JIOTUKY TOPTOBOM
CUCTEMBI, 9TOOBI OHA YYUTHIBAJA 3Ty 3aBUCUMOCTH (MUHYS ONPEJICIICHHBIC CIIEIKU HIIN
pa30uBasi CHCTEMYy Ha JIB€ Pa3JIMYHBIC CHCTEMBI, HApUMEp, OJHA IS CAEJIOK IOCTe
BBITPBIIIICH W OJHA JJIS CHENOK IMOcie Mpowrpsimeii). Takum o0pa3oM, MOXKHO
YTBEPXKJIaTh, UYTO, €CJIM B CHACJIKAX MOSBISICTCS 3aBUCUMOCTh, BBl HE MaKCUMHU3HPOBATIU
CUCTEMY. 3aBUCHUMOCTb, €CIIM OHA HaWJeHa, Ha/J0 HMCIIOJIB30BaTh (M1 TOTO W3MEHHTE
npaBWjIa CUCTEMBI), TTOKa OHA He Hcue3HeT. [1epBoil cTyneHbIo B YIIpaBIeHUN JICHBIAMH
A61A€MCsL UCNONIL30BAHUE U, C1e008AMENbHO, YOaeHue A000U 3a8UCUMOCTIU 8 COENIKAX.
UYtoOwl y3HATH O 3aBUCHUMOCTH Ooubiine, mpouuTaiite npunoxenue C: «IlogpoOHee o
3aBUCHMOCTH: pPa3BOPOTHBIE TOYKHM U TECT JIUHBI (a3e». MBI paccMoTpenu
3aBUCHMOCTH B OTHOIIICHHHM TOPTOBBIX NMPHOBUICH M YOBITKOB. MOXXHO Tak)Ke MOUCKATh
3aBUCHMOCTh MEXJy HHIUKATOPOM U TIOCIECAYIOMICH CIEIKOW WM MEXIY JHOOBIMU
JIBYMs TIepeMeHHBIMH. YUTOOBI y3HaTh Oo0jbIe 00 3TUX KOHICMIUAX, MOCMOTPHUTE
npuioxkenue B, a uMmeHHO: pasnen «buHOMUANBHOE pacmpeselieHuey, MOCBIIICHHBIN
CTATUCTUYECKOHN OIICHKE TOPTOBOM CHCTEMBI.

OObIYHDBIC OINUOKH B OTHOLICHUM 3aBUCUMOCTH

Bynyuun Tpeiinepamu, Mbl JOJDKHBI UCXOAWTH U3 TOTO, YTO B OOJIBIIMHCTBE PHIHOYHBIX
CHCTEM 3aBUCHMOCTH HE CYIIECTBYET. TO €CTh, IIPU TOPrOBJEC B JAHHOW PHIHOYHOMN CH-
CTeMe, Mbl HaXOJUMCS B CpeJie, T/Ie pe3yJIbTaT CIEAYIOMIeH CIEIKH He MpeIcKa3yeM Ha
OCHOBE pe3yibTara (pe3yibTaToB) MPEAbIIYIINX CACIOK. JTO HE 3HAYMT, YTO B PHIHOY-
HBIX CUCTEMAX HUKOI'Ja HE OBIBAET 3aBUCUMOCTH MCXKAY CICIKaMHU. Peun nJaeT o ToM,
YTO HaM CJIEJyeT JCHCTBOBATh TaK, KaK OYATO 3aBHCUMOCTH HE CYIIECTBYET, ITOKa HE
OyneT yOemuTeIIbHBIX JOKa3aTeIbcTB 00PaTHOTO. DTO MPOU30KAET B CiIydae, €CJIA CUET
Z v k03 OUIMCHT JIMHEHHON KOPPEISIUK YKa3bIBAlOT HAa 3aBUCMMOCTh Ha PBIHKE JTaKe
C ONITUMU3HUPOBAHHBIMU ITapaMETPaMH CUCTCMBI. Eciu Mu1 II0CUHUTAaEM, 4YTO 3aBUCUMOCTH
€CTh, KOTJ]a HET YOCIUTEIbHBIX JIOKA3aTeIbCTB, TO OOMaHeM caMu ceOs U HE MOJTyYUM
XOpOIIUX TOPTOBBIX Pe3yJbTAaTOB. Jlake eciin cucTemMa IMoKasaja 3aBHCHMOCTH IPH
JOBEpUTENbHON TpaHuile 95% miig BceX 3HAUYCHUH MapameTpa, 3TO HE JOCTAaTOYHO
BBICOKAsA OOBCPUTCIIbHAA TI'paHHIA, 4TO0BI C YBEPCHHOCTBIO TOBOPUTH, UYTO Ha
OTPENICIICHHOM DPBIHKE WM B OIPEICIICHHOW CUCTEME 3aBUCHMOCTh MEXIY CICIKAMU
CYIIIECTBYET.

[epBast omMOKa 3aKIIF0YaETCsI B TOM, YTO MBI MO’KEM OTBEPTHYTh THIIOTE3Y, KOTOPYIO
CJICOYyCT HNPHUHATH. ECJ'II/I, OOHAKO, Mbl MNPUHUMACM THUIOTC3Yy, KOrjga €€ CJICAYyCT OT-
BEPrHYTh, TO COBEpIaeM Jpyryr ommoOKy. He 3Has 3apaHee, BEpHa WM HET TUIOTE3a,
Mbl OJOJDKHBI pCHINTh, KaKYIO LIICHY MbI I'OTOBBI 3aIlJIaTUTHL 3a IEPBYIO OHH/I6Ky, a KaKyro
3a BTOpyto. MIHOrJa o1Ha omMoOKa cepbe3Hee, YeM Jpyrasi, ¥ B TAKUX CIy4asX MbI TOJDK-
Hbl pPCHINTb, MNMPUHUMATL WX OTBCPrarb HCIMOATBCPKIACHHYIO TI'HIIOTE3Y, BI)I6I/IpaH
MEHBIIIEE U3 IBYX 30I1.

JlormycTuM, BBl XOTHUTE UCTIOIB30BATh ONPEICIICHHYIO TOPTOBYIO CHCTEMY, HO HE yBe-
peHbl, Oy/eT JIu OHa padoTaTh MPU TOPTOBJIE B PEKHUME PEeaTbHOTO0 BpEMEHH. 3/1eCh TH-
1I0T€3a COCTOUT B TOM, YTO TOProBasi cucTeMa OyIeT XOpomo paboTaTh B PEKUME pe-
QJIBHOTO BPeMEHHU. BBl pelaeTe mpUHATH THUIIOTE3y U TOPrOBaTh C TIOMOIIBIO 3TOW CHC-
Tembl. Ecim rumore3a He TOATBEPAWTCS, TO BBl COBEPIIUTE BTOPYIO OMIMOKY W
3amaTuTe 3a Hee nmpourpbimamMu. C Ipyroil CTOPOHBI, €CIIHM BBl PEIINTE HE TOPrOBaTh MO
cucTeMe, KOTopas Ha CaMOM JieJie OKa)KeTCsl MPHOBLILHOM, TO COBEPIIUTE IMEPBYIO H3
PacCMOTPEHHBIX HAMH OHIMOOK. B 3TOM ciryuae 1ieHa, KOTOPYIO BbI 3aIIaTHTE, — 3TO
ymymeHHble mpuobu. Yrto syume? SIcHO, 4TO ymymieHHas MpUOBUIb. XOTS M3 3TOTO
pUMepa MOYKHO CZEJIaTh BBIBOI, UTO €CJIM BBl COOMPAETECh TOProBaTh MO CUCTEME B pe-
KUME peaNbHOro0 BPEMEHM, TO €, KOHEYHO, Hajlo ObIThb NMPUOBUIBHOM Ha MPOLUIBIX
JAHHBIX, HO €CTh M JAPYrod MOTHB JUIsS MCIIOJIB30BaHMS ATOTO NpuMepa. Eciu mbl morry-
CTHM, YTO 3aBUCHUMOCTb €CTh, KOTIa (PAKTUUECKH €€ HET, TO COBEPIIINM BTOPYIO OIIHOKY.
[lena, KOTOPYIO MBI 3aIIaTUM, — pPEANbHBIN YOBITOK. OHAKO €CIM MBI IOMYCTHM, YTO
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3aBUCHMOCTH HET, & OHa Ha CAMOM JIeJI€ €CTh, TO COBEPIINM MEPBYIO OMUOKY U YIIyCTUM
npuObLUTh. COTTaCUTECh, UTO JYYIe YIYCTUTh MPHOBLIL, YeM IMMOHECTH PeallbHbIC YOBIT-
ku. [ToaToMy, moka He OyaeT yOenuTeabHOro 10Ka3aTeabCTBa 3aBUCUMOCTH, BaM JIydIlle
UCXOJWTHh U3 TOTO, YTO MPHUOBUTH M YOBITKH B TOPTOBJE (HEBAXKHO, [0 MEXaHHYECKOMH
CUCTEME WJIM HET) He 3aBHUCAT OT MPEIBbIIYIIUX Pe3yJIbTaToOB. 31€Ch, KaK MOXKET MOKa-
3aTbCs, CYIIECTBYET HEKMH mnapaJokc. Bo-mepBbIX, e€ciau CylecTBYeT 3aBHCHMOCTb B
CIeNKax, TO cucTema noaonTuMmanbHa. OIHAKO O 3aBHCHUMOCTH HHUKOIJa HENb3sl ro-
BOPUTH C TIOJIHOW yBepeHHOCThIO. Eciam Mbl Oymem jeiicTBOBaTh, Kak OyITO 3aBHCH-
MOCTB €CTh (Kor/a pakTHYECKH €€ HET), Mbl COBEPIIUM 00Jiee TOPOTOCTOSIIYIO OIIHOKY,
4yeM ecid Obl JIEHCTBOBAIIM, KaK Oy/ITO 3aBUCHMOCTH HET (Korja (akTHYeCKH OHA €CTh).
Jonyctum, 4yTo B cuctemMe ¢ uctopued u3 60 CHEIOK Ha OCHOBE CEPUHHOr0O TecTa
0oOHapyXeHa 3aBUCUMOCTH C JIOBEPUTEIBHBIM ypoBHEM 95%. Mbl X0THM, 4TOOBI Hala
cuctema Obllla ONTUMAJIBHON, TO3TOMY COOTBETCTBYIOIIMM OOpa3oM U3MEHSEM ee Mpa-
BWJIA, YTOOBI MCIIOJIb30BaTh 3aMEUEHHYIO 3aBHCUMOCTD. [Ipeamonoxum, mociae 3Toro y
Hac octaercs 40 clenok, U 3aBUCUMOCTU OOIIbIIIE HET, B Pe3yJbTaTe, Mbl MPUXOAUM K
BBIBOJY, YTO MPaBUJIa CUCTEMBI ONITUMAaJIbHBIL. Teneps npu 40 crenkax Mbl ojgydaeM 00-
Jee BbICOKoe ontuMainbHoe f, uem npu 60 (Gosee moapoOHO 06 onTuMaibHOM f — nasnee
B 3TOM T1aBe). Eciiu BbI OyzieTe ToproBaTh 1O 3TOW CUCTEME C HOBBIMH IMPaBUIIAMU, UC-
MOJIE3YIOUIMMH 3aBUCUMOCTD, IPUMEHSST 00Jiee BHICOKOE COIYTCTBYIOIEE ONTUMAIbHOE
f, a 3aBUCUMOCTH Ha caMOM JIelie HeT, TO pe3ynibTar Oyaer Ommxke k 60 cienkam, yeM K
40 cpenkam, B KOTOPBIX OBUIM TOKa3aHbl JydIllde pe3ysbTaThl. TakuM obOpazom, f,
KOTOpPOE BBl BbIOpasu, OyJeT CABUHYTO BIPABO, YTO BBIPA3UTCS B MOTEPSAX, KOTOPHIE BBI
MOHECeTe M3-3a TOr0, YTO MPEIIMOJIOKUIN 3aBUCUMOCTh. Eciu 3aBUCHMOCTH TPUCYT-
CTBYET, TOTJIa BBI OyJieTe OJIMKe K MUKY KpUBOH f, JOIMyCKaIOMIeH, 9T0 3aBUCUMOCTh CY-
niectByeT. Ecnu OBl BBl pelniim, 4TO 3aBUCUMOCTH HET, KOorja (pakTHUecKu OHa eCTh, TO
BbI ObUTH OBI ClIeBa OT MUKa KpuBOH f, 1 Bamma cucrema ObuTa ObI TOJONTUMAEHON (HO
BbI IIOTEPsIETE MEHBIIIE, YeM eCJIi Obl OBLITU CIpaBa OT MHKA).

Kopoue roBopsi, unure 3aBucumMocThb. Eciii oHa 0OHapy>KUTCS C JOCTATOYHO BHICO-
KON BEpOSITHOCTBIO, TOT/Ia M3MEHUTE IMpaBWJIa CUCTEMBI, YTOOBI MCIOIB30BaTh ATy 3a-
BUCUMOCTb. B MpOTMBHOM ciydyae, MpU OTCYTCTBUU YOEIUTEIBHOTO CTaTUCTUYECKOTrO
JT0Ka3aTeNbCTBA 3aBUCUMOCTH, CYMTANTE, UTO €€ He CYIIEeCTBYET (M Bbl TOHECETE MEHb-
HIMEe [OTEPH, €clU (PAKTUYECKH 3aBUCUMOCTD BCE KE CYLIECTBYET).

MaremaTHuyeckoe OKHJIaHHue

Takum ke 00pa3om, BaM Jydille HE TOProBaTh, MOKa HE OyaeT yOeaUTENbHBIX J0Ka3a-
TEJILCTB TOTO, YTO PHIHOYHAS CHCTEMa, MO0 KOTOPOH BbI COOMpAETeCh TOProBaTh, MPH-
ObUTbHA, TO €CTh MOKA BbI HE Oy/eTe YBEPEHBI, UTO PHIHOYHAS CHCTEMa UMEET MOJIOKHU-
TEJILHOE MAaTEeMaTUYeCKOe OXHJaHHe. MaTeMaTHUeCKoe OXKHUIAHUE SBISCTCS CYMMOM,
KOTOPYIO BBl MOXKETE 3apaboTaTh WM MPOUTPaTh, B CPEAHEM, IO KaKaoi craBke. Ha
SI3BIKE A3aPTHBIX HTPOKOB 3TO WHOT/IA HA3BIBACTCS «NPEUMYUIeCmEom uepoxay (€Ciim OHO
MOJIOKUTEIBHO IS UTPOKA) WIIH «APEUMyecmeom Kasuroy (€Cii OHO OTPHIIATEIHHO
JUTSL UTPOKA):

N
(1.03) o ’MaTeMaaneCKoe OXUAAHUE =2(Pi *A)),

i=1

rae P = BeposATHOCTH BBIMTPHILIA WM IPOUTPHIILIA;
A = BbIMTpaHHAas WM IIPOUTPaHHAs CyMMa;

N = KOTH4YeCTBO BO3MOKHBIX PE3YIbTAaTOB.

MaremaTndeckoe OXHUIAHHUEC — 3TO CyMMa HpOI/I3Be)IeHI/II71 KaXXa01r0 BO3MOXXHOI'O BbIUI'-
PphIlIa WA TPOUTrpLIIIa U BEPOATHOCTH TAKOI'O BBIMI'PhIIIA UJIW MMPOUTPHBIIIA.
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JlaBaiiTe paccMOTpUM MaTEMaTHYECKOE OKHMJAHWE WUTPHI, e y Bac ectbh 50% maHcoB
BbIUTpaTh 2 fosuiapa u 50% mancoB npourpats 1 mosap:
Maremarnueckoe oxumaanue = (0,5 * 2) + (0,5 * (-1)) =1+(-0.5) =0,5

B Takom cirydae Baire MareMaTH4YeCKOe OXKHJIaHuEe — BBIUTPHINT 50 IIEHTOB, B CpeIHEM,
3a0pOCOK.

PaccMoTpuM cTaBKy Ha OJMH HOMEpP B pyJeTKe. B 3TOM ciydae Bamie MaTemMaruyec-
KOE 0’KUJJAHHE COCTABHT:
MO =((1/38)* 35)+((37/38) *(-1)) = (0,02631578947 * 35) + (0,9736842105 * (-1)) =

(0,9210526315) +(-0,9736842105) =-0,05263157903

Ecnu BbI noctaBute 1 nosap Ha HOMEp B pyJeTKe (aMEPUKAHCKUN JABOWHON HOJIb), TO
MOXETE OXKHMJATh MPOUTPHINI, B cpeaHeMm, 5,26 1EeHTOB Ha OauH Kpyr. Eciam Bbl
MOCTaBUTE 5 JI0JUIAPOB, TO MOXKETE OXKHUIAATh IPOUTPHILI, B CpeliHEM, 26,3

HEeHTa Ha OAuH Kpyr. OTMETbTE, UTO pa3iuyHble CIAGKU UMEIOM PA3TUYHOE MAmMeMamu-
yeckoe O0JCUOaHUE 6 OEHENCHOM GbIPANCEHUU, HO 6 NPOYEHMHOM OMHOWEHUU Om
CMAasKku oHo 8ce20a 00uHakogo. Oxcudanue cepuu CMAoK AGIAEMC CYMMOU 3HAYEeHUL
odrcudanull omoenvHvlx cmaeox. I1o3TOMy eciu mpu urpe B pyJIeTKy Bbl cTaBHTE 1
JoJUTIap Ha 4Mcio, 3ateM 10 1oyapoB Ha YHCIIO, 3aTeM S5 JOJUIapoB Ha YKCIIO, TO BAlllUM
O0IINM OXHIaHUEM OYICT:

MO = (-0,0526 * 1) + (-0,0526 *10) + (-0,0526 *5) =0,0526 - 0,526 - 0,263 =-0,8416

Takum o6pa3omM, crneayeT oxunaTh npourpsi 84,16 meHra. DTOT NPUHIUN OOBICHSET,
IIOYEMY CUCTEMBI, B KOTOPBIX IBITAIOTCS M3MEHUTH pa3Mep CTaBOK B 3aBUCUMOCTU OT
TOT0, CKOJIbKO MPOUTPHIIIEH MM BBIUTPBINIEH ObLIO (JOMyCKas MpOLecC HEe3aBHUCHUMBIX
UCTIBITAHUH), CUYMTAIOTCS NPOUTpHIIIHBIMH. CyMMa OTpUIATENbHBIX OXUAAHUN TI0
CTaBKaM BCer/la sIBJISIETCS OTPUIATEIbHBIM OKHUaHUEM !

B oTHOMIEHNM yrnpaBiIeHUs KallMTaJIOM OYEHb Ba)KHO IIOHUMATh, YMo npu uepe ¢ om-
PUYAMENILHBIM OHCUOAHUEM Hem CXeMbl YNPABLeHUsl OeHb2AMU, KOMOPAsL MONCEM
coenamyo 8ac nobeoumenem. Ecau 6bi npodondxcaeme uepams, mo He3a8UCUMO OM
cnocoba ynpasieHusi OeHbedMu bl RPOUZPAente 6eCt 6aul cuem, KaKum vl 6onbuIUM
OH HU Obl1 6 Hauane.

OTa akcMoMa BepHa HE TOJBKO JUIsl UTPbI C OTPULATENbHBIM OXKHJIAaHUEM, OHA HC-
TUHHA TaKXe JJIs UTPhl C paBHBIMU I1aHcaMu. [103ToMy eqMHCTBEHHBIN Cily4ail, Koraa y
BacC €CTh IIaHC BBIUTPATh B JIOJITOCPOYHOM MEPCHEKTUBE, — ATO UTPa C MOJIOKUTEIbHBIM
MaTeMaTHYECKUM OKuAaHueM. KpoMe Toro, Bbl MOXKETE€ BBIMIPAaTh TOJBKO B JBYX
ciydasix. Bo-mepBbIX, MpH KCIIOJIB30BAHUN CTaBKM OJMHAKOBOIO pa3Mepa, BO-BTOPHIX,
UCTIONB3Ys CTaBKHU NpH f, MeHbIIeM 3HaueHUs f, COOTBETCTBYIOLIETO TOUKE, B KOTOPOH
cpennee reomerpuyeckoe HPR cTaHOBUTCS paBHBIM WJIM MEHBIINM 1.

OTa akcMoMa MCTUHHA TOJBKO MPH OTCYTCTBUU BEPXHETO IMOTJIOMIAIONIEro Oapbepa.
Hanpumep, azapTHblid UTPOK, KOTOPBIA HaunHaeT co 100 mommapoB, MPEKPAaTUT UTPaTh,
ecsu ero cueT BeipacteT A0 101 gomnapa. Ota BepxHsasa uens (101 gomnap) HassiBaeTcs
MOTJIOMIAIONINM O6apsepoM. JlomycTUM, UTPOK BCErJa CTaBUT 1 JoJutap Ha KpacHBIN 1IBET
pynerku. Takum oOpa3oMm, y Hero HeOOJbIIOE OTPHUILATENIFHOE MaTeMaTHYeCKOoe
oXXkuaHue. Y urpoka OoJbliie IIIaHCOB YBHUIETh, Kak ero cuer BeipacteT 10 101 mommapa
U OH NPEKpaTHT WMrpaTh, YeM TO, YTO €ro CUeT YMEHBIIUTCS 0 HyJs, U OH Oynaer
BBIHY/IEH NPEKPaTUTh Urpath. Eciu oH OyAeT MOBTOPATH 3TOT MPOLIECC CHOBA U CHOBA,
TO OKaXETCSl B OTPULATEIBHOM MaTEMaTHYECKOM OKUAAHWM. Eciy CeIrpaTth B Takyro
UTPY TOJIBKO pa3, TO aKCHOMa HEU30eKHOTro OAHKPOTCTBA, KOHEYHO K€, HE MPUMEHHMA.
Paznnumne mMexay oTpULIATEIbHBIM 0KMJIAHUEM U IOJIOKUTEIBHBIM 0KMJAHHUEM — 3TO
pasnuure MeXIy JKU3HbIO U cMepThio. He nMeeT 3HaueHus, HaCKOJIbKO MOJOXKHUTENbHOE
WJIM HAaCKOJIBKO OTPULIATENBHOE 0KHMIaHUE; BAKHO TOJBKO TO, IIOJOKUTEIBHOE OHO WU
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orpunarensHoe. [lo3ToMy 10 paccMOTpeHHUs BONPOCOB YIPABICHHUS KAIHUTaJIOM BbI
JIOJDKHBI HAMTH UTPY C MOJIOKUTENBHBIM OKUIaHUEM.

Ecnu y Bac Takoil Urpel HET, TOTrJja HUKAKOe yIpaBlieHUE JeHbraMi B MUpE He cha-
cet Bac.! C Ipyroil CTOPOHBI, €ECIIN Y BaC €CTh MOJOKUTENBHOE OXKUIAHHUE, TO MOKHO,
IOCPECTBOM IPABUIIBHOTO YHPABJIECHUS JCHbIAMM, IPEBPATUTh €ro B (DYHKIMIO JKC-
NOHEHIMAJIBHOTO pocTa. He MMeeT 3Ha4YeHHWs, HACKOJIBKO Majo 3TO MOJOXKHUTEIHHOE
oxunanue! J[pyrumu cioBaMu, He MMEET 3HAYEHMs, HACKOJIBKO NMPHUOBUIbHA TOProBas
cucremMa Ha ocHoBe | koHTpakra. Ecim y Bac ecTh cucrema, Kotopasi BeIMrpbiBaeT 10
JOJJIApOB  Ha KOHTPAaKT B OJHOW cJlenke (mocie BblueTa KOMHCCHOHHBIX H
NPOCKAJIb3bIBAHMSA), MOKHO HCIIOJIb30BaTh METOBl YIPABJICHUS KAMHUTAIOM TaKUM
o0Opa3oM, yToOBI cenath ee Oojee MPUOBLIBLHOM, YEM CHUCTEMY, KOTOpasl MOKa3bIBaeT
cpenuior0 npuOeuTe 1000 mommapoB 3a chenky (IOCiie BBIYETa KOMHCCHOHHBIX U
npockalib3biBaHus). VMeeT 3HaueHMe HE TO, HAaCKOJIbKO NpPUOBUIbHA Ballla cHcTEMa
Obula, a TO, HACKOJIBKO OIPENEeNIEHHO MOXHO CKa3aTh, YTO CHUCTEMa ITOKaXeT, II0
KpaiiHell Mepe, MUHMMaJbHYyI0 OpuObUI B OyaymeM. IlosTromy HaumOonee BakHOE
NPUTOTOBJICHHE, KOTOPOE MOXKET CAeNaTh Tpeiaep, — 3TO yOeauTbCs B TOM, YTO
cucTeMa MOKaKeT MOJIOXKHUTEIbHOE MaTeMaTH4ecKoe oxkujaaHue B Oynymiem. st Toro
YTOOBI IMETh TIOJIOKHUTEIBHOE MaTEMATUIECKOE OXKHUIaHUE B OyyIeM, OYeHb BaKHO HE
OTpaHUYMBATh CTENEHU CBOOOJBI Balled CHUCTEMBI. OTO JOCTHraeTcs HE TOJBKO
yIpa3gHEHWEM WM  yMEHBIIEHHEM  KOJMYeCTBa  IapamMeTpoB,  MOJUIEKAIIUX
ONTUMM3AIMK, HO TaKXKe M IyTeM COKpALeHHs KaK MOXHO OOJbIIero KOJIN4ecTBa
npaBuil cuctembl. Kaxaplii mapameTp, KOTOPBINA BB J100aBisieTe, KaxI0€ MpaBmiIo, KO-
TOpPOE€ Bbl BHOCHUTE, KaXKJ0€ Mellbyaiilliee U3MEHEHHE, KOTOPOE BbI JIEJaeTe B CUCTEME,
COKpalllaeT 4uciio cTerneHeil cBoboapl. B mzaeane, BaM HY)XHO MOCTPOUTH JOCTATOYHO
IPUMUTHBHYIO U IIPOCTYIO CUCTEMY, KOTOpasi HOCTOSHHO OyJIeT MPUHOCUTH HEOOJIBIIYIO
npuOBUTH TIOYTH Ha JIIOOOM phIHKE. Ml CHOBa Ba)XHO, YTOOBI BBl TIOHSUIH, — HE HMEET
3HAa4YeHHUs, HACKOJIbKO MPUObUIbHA CHCTEMa, MIOKa OHA NMPHObUIbHA. JIeHbIH, KOTOpPbIE BB
3apabotaete B TOprosie, OyayT 3apaboTaHbl mocpeacTBOM 3(h(eKTHBHOTO yrnpaBiIeHUs
neHbramMu. ToproBas cucTeMa — 3TO IPOCTO CPEACTBO, KOTOPOE [JaeT BaM
MOJIOKHUTEIHHOE MAaTEMaTHYECKOe OXKUAAaHUE, YTOOBI MOXKHO OBLIO HCIIOJNB30BaTh YII-
paBieHne JeHbramu. CHUCTEMbI, KOTOpble paboTaroT (IOKa3bIBAIOT, 10 KpailiHeW Mepe,
MUHHMAJIbHYIO TIPUOBLIb) TOJBKO HAa OJHOM WJIM HECKOJBKUX PBHIHKAX WM UMEIOT pa3-
JUYHBIE MPaBUJIA WU MAapaMeTphl Ul Pa3IUYHBIX PHIHKOB, BEPOATHEE BCEro, He OyayT
paboTarh B peXuMe peabHOr0 BPEMEHU JOCTAaTOYHO J0iaro. I[IpoGiema GonbIIMHCTBA
TEXHUYECKH OPHUEHTUPOBAHHBIX TPEHIEPOB COCTOUT B TOM, YTO OHM TPATAT CIUIIKOM
MHOTO BPEMEHH U YCHJIMH Ha ONTUMHU3AIMIO PA3IMYHBIX MPABUJI U 3HAYCHUH MapaMmer-
POB TOProBOM CHUCTEMBI. JTO JaeT COBEPLIEHHO MPOTHBOIOJIOKHbBIE pe3ybTaThl. Bmec-
TO TOTO, YTOOBI TPATUTH CHJIBI U KOMITBIOTEPHOE BpeMs Ha yBEJTHYEHHUE MPHUOBLICH TOp-
TOBOM CHCTEMBbI, HAllPaBbTE YHEPIUI0 HA YBEJIWYEHHUE YPOBHS HAJAEKHOCTH MOTy4EHUS
MUHHMaJIBHOH MPHOBLIH.

PeunBecTHpOBAaTH TOProBbie NPUOBLIN HJIM HET

JaBaiite Ha30BeM cienyronryio cuctemy «Cucrema A». OHa COCTOUT U3 2 CIEJIOK: Mep-
Basi BeIMrpbiBaeT 50%, BTOpas npourpsiBaeT 40%. Eciau Mbl He peMHBECTHpYEM IpH-

"910 MPaBHJIO IPUMEHUMO K TOPTOBJIE TONBKO B OAHOH PHIHOYHON cucteMe. Korza BEI HaUnHaeTe TOProBaTh Ooiee
4YeM B OJJHOH PBIHOYHOI! CHCTEMe, TO BCTymaeTe B MHyIO cpexy. HampuMep, MOXKHO BKIIIOUNTH PBIHOYHYIO CHCTEMY C
OTPULATCIBHBIM MAaTEMAaTHYCCKUM OXKUAAHUEM JJI1 OJHOI'O U3 PHIHKOB U B ﬂeﬁCTBMTeHbHOCTH MOJIy4YUTh Oonee
BBICOKOE MAaTEMaTUYECKOE 0XKUIAHUE, YEM IIPOCTO MATEMAaTUYECKOE OKUIaHUE TPYIIIb] IO BKJIIOYEHUS CUCTEMBI C
OTpHUIaTeNbHBIM OxuaaHueM! bonee Toro, BO3MOXXHO, 4TO MaTEMaTHUECKOE OXKUAAHKE ISl TPYIIIBI C BKIIOYEHHEM
PBIHOYHOM CHCTEMBI C OTPHIATEILHBIM MaTeMAaTHYECKUM OKUAaHUEM OyIeT BBINIe, 4eM MaTeMaTHUeCcKoe OXKUIaHne
00011 OTAETBHON PEIHOYHOH cucTeMbl! B HacTosiee BpeMsi MBI pacCMaTPUBAEM TOJIBKO OAHY PHIHOUHYIO CHCTEMY, U
JUISL TOTO, YTOOBI METOABI YIPaBICHUs JeHbraMu paboTanu, HeoOX0JMMO HMETh MOJI0KUTEIFHOE MaTeMaTHIECKOe
OXHIaHHE.
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ObUIb, TO BeIUTPBIBaeM 10%, eciiu peuHBECTHPYEM, Ta K€ MOCIIEA0BATENILHOCTh CIIEJIO0K
naet npourpsi 10%.

Cucrema A
be3 peunBecTHpOBAHUSA C peMHBECTHPOBAHHEM
Homep P&L Tombiii P&L Hombiii
CHEJKH 57 5 gt o, KangTan el KANHTAN
100- 100
1 50 150 50 130
2 -40 110 -60 90

Tenepp napaiite mocMoTpuM Ha cuctemy B (Bbmrpsim 15% u npourpsim 5%), kotopas
TaKk ke, Kak M cucreMa A, mpuHocuT 10% 3a 2 chenku mpu OTCYTCTBUU PEUH-
BecTupoBaHus. Ho mocMoTpute Ha pe3ynbTaThl CUCTEMBI B nipy peMHBECTHPOBAHUH:

B OTJIMYME OT CUCTEMbI A OHA 3apabaThIBaeT JCHbIH.

Cucrema B
bBe3 pennBecTHpoBaHUA ) C peHHBECTHPOBAHHEM
Homep P&L TTonnbiit P&L Ioanbiii
CIEJTKH KaIHTaJ i KamATAT =~
100 100’
1 15 115 | 15 115
2 -5 110 ' -5,75 109,25

BayxHO IOHMMATB, YTO npU Mop2o6e ¢ peuH8ecmupoBaHueM GblUSPLIUHA cCUcCmemda
ModHcem npespamumspcsi 8 NPOUSPbIUHYIO cucmemy, HO He Haobopom! BuUrpelliHas
CUCTEMAa  IPEBpALLlAETCsi B  MPOUTPBIIHYIO  CHCTEMY IpU  TOProBiIE €
PEUHBECTUPOBAHUEM, €CITH T0XOAbl HEOCTATOYHO MOCIIEA0BATEIbHBI.

H3zmenenue nopsaoka unu  noOCie008amenbHOCMU  COeNOK He  Gausem  Ha
OKOHYamenvHblll  pe3yibmam. ITO  HE  TOJIBKO BEPHO TPH  OTCYTCTBUU

PCHUHBCCTUPOBAHUA, HO U IIPU PCUHBCCTUPOBAHUUN (XOT$I MHOT'U€ OH_II/I60‘IHO I1oJjararor,
YTO JTO HE TaK).
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Cuctema A
Be3 pepHBecTHpOBARMA - i, C peMHBECTHPOBAHMEM
Homep P&L IMonnbrii : P&L Tonnprit
CHAENKH Kanuraia KANHTAN
100 100
-40 60 _40 60
50 110 30 90
Cucrema B
be3 pennBecTHpOBaHNA C peunne OBAHHEM
Homep P&L TTosmbrid P&L Tlombrit
CAeIKH Kanaran KanuTal
100 100
1 -5 95 -5 95
2 15 110 14,25 109,25

O4eBUIHO, YTO MOCIEAOBATEILHOCTh CACIOK HE BIUSET HA OKOHYATEIBHBIA Pe3yJib-
TaT, HEBA)XHO, UCIOJb3YyeM MBI PEHHBECTHpOBaHME WIM HET. OMHUM U3 IUTIOCOB IpHU
TOPTOBJIC HAa OCHOBE PEHHBECTUPOBAHHS SIBISCTCS TO, YTO MPOUTPHIIIA OOBIYHO
crnaxuBatorcs. Korma cuctema BXOOUT B NEpUOJ TMPOUTPHIMIEH, 3a KaXAOH
MPOUTPHIIITHON CACTKOM CIIeTYEeT CIIENIKa C MEHBIINM KOJIMYECTBOM KOHTPAKTOB.

Ha nepBblil B3ry1s11 KaXKeTCsl, YTO JydIlle TOProBaTh 0e3 pEMHBECTUPOBAHMS, TaK KaK
B OTOM CIlyda€ BEPOSATHOCTh BBIUTPHINIA OoJbine. OTHAKO ATO HEMPABWIBHOE YT-
BEP)KACHUE, TaK KaK B pealbHOW TOProBiie¢ Mbl He 3a0upaeM Bce NMPHOBUIM M HE TO-
KpbIBa€M BCE HalIM YOBITKH, MOOaBJIsisI CpEeNCcTBa Ha cyeT. bomee Toro, mpupona
MHBECTUPOBAHUS WJIM TOPTrOBIM OCHOBaHA Ha CMEIIMBAHUH MUCXOJIHBIX U MOJIyYCHHBIX B
pe3ysbTare TOPTOBJIU CpeAcTB. ECiiM MBI HE TPOM3BOIUM 3TOTO CMENIMBAaHUS (Kak B
cllydae OTCYTCTBUSI PEHMHBECTHUPOBAHMSA), TO HE MOXEM HaJeeTcs Ha 3HAYUTEIbHOE
YBEIMYCHUE KAIUTaA.

Ecmu cuctema pocrarouyHo 3(@eKkTHBHA, TO MPUOBLIM, MOJTy4YEHHBIE HAa OCHOBE
peVHBECTHpOBaHMs, OyayT HaMHOro Oojble TPHOBUICH, TOJYyYeHHBIX  0Oe3
UHBECTUPOBAHMSL.

HN3MeHeHMeE cTENEHH NPUIroAHOCTH CUCTEMbBI IJI PCUHBCCTHPOBAHUA
MoCpEeaACTBOM CPEAHET0 TCOMETPUICCKOTIO.

Jlo HacTOAIIEro MOMEHTA Mbl BUJIENH, KaK CUCTEMY MOXHO pa3pylIUTh, Oyiarogapst
OTCYTCTBHUIO CTAaOMJIBHOCTH OT CHEJIKU K ceske. He o3HayaeT i1 370, YTO MbI TOJIKHBI
NPEKPATUTh TOPTOBITIO U MOJIOKUTH IEHBTU B OaHK?
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Cucrema B = b T
e S : Be3 pennBecTHpOBAHMA C peunBecTHpOBAHHEM
Homep P&L Iombuit P&L Iompri
cHelKH S B} KanuTai KAmHTAA
100 100
1- 15 115 15 s - o
2 AT 110 575 109,25
3 -1 109 -1,0925 108,1575
4 -1 108 -1,08157 107,0759
IlporeHT BBIMIphILIEH 25% ’ ‘ 25% o
Cpenusis crenka 2 1,768981
Puck / BuIMTpBII ‘ 2,14 ' 1,89
CraHIapTHOE OTKIIOHEHHE 7,68 7,87
CpenHsisi cienka / CTaHIapTHOE OTKIIOHEHHE 0,26 : 0,22
Cucrema C s eyt
) . . Dbe3 persBecTHpOBAHNS C peunHBeCTHpOBAHHEM
Homep P&L Tosmbrii P&L ITosmbrit
CHeaKH _ Kanuraj KalHTAl
100 ( 100
1 1 101 1 101
2 T 1 1,01 102,01
3 1 103 1,0201 103,0301
4 1. 104 1,030301  104,0604
IIpoueHT BLIMTpBIUIE ¢ - : 1 , 1
CpenHsis caenka 1 ' 1,01510
Puck / BoIMrpHm - i -
CraHoapTHOE OTKIOHEHHE | 0 0,01
Cpennsisi cienka / CTAHIapTHOE OTKJIOHEHHE - ' | 89,89

Teneppb, ecnmu Mbl JEHCTBUTENBHO CTPEMHUMCS K TMOCJIEIOBATEIBLHOCTH, PACCMOTPUM
0aHKOBCKHUH JE€MO3UT, A0COJIOTHO CTAOMIBHBIM MHCTPYMEHT (IO CPaBHEHHUIO C TOPIOB-
Jieit), BBITUTAYMBAIONIUK 1 MyHKT 3a ompeseneHHbld neproa. HazoBeM 3Ty cepuio cuc-
temoil C. Hama neinp — MakCMMM3UpPOBaTh NPUOBLIN NPU TOProOBJIE C PEUHBECTUPOBA-
HueM. C 3TOW TOYKHM 3peHMs Halla Jydillas PEUHBECTHUIIMOHHAS IMOCIE0BAaTEIbHOCTh
MMEEeT MECTO IPHU MCMOJb30BaHuu cuctembl B. Kak BrIOpaTh HAMIy4IlyI0 CUCTEMY MpU
HaIUYUU HHQOpPMAIMK TOJILKO O Toproeie Oe3 peuHBecTHpoBaHus? I[lo mporeHTy
BBIMTPBILIHBIX cAenok? [1o oOmieit cymme 3apabotka? ITo cpenneit cnenke? OTBeToM Ha
9TH BOIIPOCHI OYIET «HET», TaK KaK OTBETHUB «J1a», MbI IOJDKHBI TOProBaTh 10 CUCTEME A
(M IMEHHO 3TO peIlIeHHEe TPHUMET OOJBIIMHCTBO (BIOUEPCHBIX TpeiaepoB). Uto ecnu
IPUHATH pElIeHHe, UCXO0Js U3 HAauOOoJblIeld CTaOMIBHOCTH (TO €CTh HCXOJs W3 Hau-
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0O0JIBIIET0 OTHOILIEHUH CPEIHssS CAeNKa / CTaHAapTHOE OTKJIOHEHWE WM MCXOJ U3 ca-
MOr0 HM3KOT'O CTaHJAapTHOro OoTkiIoHeHHH)? Kak HacueT caMoro BBICOKOTO OTHOILIEHUS
PHCK / BBIMTPBIII WIM CAMOTO HU3KOTO MPOUTPHIIIA? DTO TOXKE HE MOMOXKET HaM ¢ Tpa-
BIWJIBHBIM OTBeTOM. Eciin MBI OyzieM BBIOMpATh CHCTEMY I10 STHM MPU3HAKaM, TO JTydIle
MOJIOKUTH JCHbIM B OAHK U 3a0bITh O TOPTOBJIE.

Cucrtema B o6nagaer XopommM coueTaHneM NpUOBUTBHOCTH U cTaObMIbHOCTH. CHCTEMBI
A u C He o0nanarT 3TUMHU KauecTBaMu. BoT moyemy cucrema B paboraeT nydie Bcero
IIpU TOPrOBJIE C pEHHBECTUpOBaHHMEM. KakoB Hamimydmui crnocod HM3MEpEeHHus ITOro
«xopotero couyetanusi»? JlaHHy0 MpoOieMy MOXHO PEUIUTh C MOMOIIBIO CPEIHEro
FE€OMETPUUECKOT0. ITO NPOCTO KOpeHb N-il CTENEeHN U3 OTHOCUTEIBHOIO KOHEYHOTO Ka-
nutana (TWR), rae N sBisercs KoaudecTBoM nepuoaoB (caenok). TWR st atux pac-
CMaTpPUBAEMBIX TPEX CUCTEM OyIyT CIAEAYIOLUIUMHU:

Cucrema TWR
"Cuctema A k - 0;91809
Ciicrema B 1,070759

Cucrema C v ,‘ 1,040604

Tak kak B Ka/10M TaKoW cucTeMe 1o 4 CIIEIKH, TO, YTOOBI OJYUYUTh CpEHEE T€0-
METPUUYECKOE, BO3bMEM KOpEeHb 4eTBepTOoM creneHn TWR.

Cucrema Cpennee reoMerpHiecKoe
Cucrema A 0,978861
Cucrema B 1,017238
Cucrema C . 1,009999

N
(104 . TWR= [ HPR.

i=1
(1.05) Cpemree reomerpudeckoe = TWR ~ (1/N),

rac N= o6mee KOJIHNYCCTBO CACIOK;

HPR = npu0bLib 3a onpeneneHHblid nepuo (€JMHULA IUTI0C YPOBEHb 10 X073,
Hanpumep HPR =1,10 o3nauaet 10% npuObLib 32 1aHHBIHI IIEpUOJ, CTaBKy WIH

CHETKY);

TWR =konnuecTBO A0IapOB Ha KOHEIl CEpUU MEPHOIOB / CTAaBOK / CIACIOK Ha
JIOJUIap MEPBOHAYAIBHON MHBECTUIUH.
Jlanee npeacTaBieH Apyroi cnocod BhIpaXEHUS TUX MEPEMEHHBIX:

(1.06) TWR = (koHeyHOE cocTOsHUE cueTa) / (HauambHOe cocTosiHue cueta) CpenHee

reometrpuueckoe (G) paBHO BameMy (hakTOpy pocTa 3a UTPY, HIIH:

(1.07) G = (KOHEYHOE COCTOSIHME cYeTa / HAYaJbHOE COCTOSHHE CYETa)
~ (1 / XOJIM4ecTBO MIp)
Kak MBI yxe ckasanu, cpeliHee reOMeTpUIecKkoe — 3TO (aKTOp pOoCTa Ballero cyeTa
3a urpy. Cucrema ¢ HaWOOJBIIMM CPEIHUM T'€OMETPUYECKHM SBJISIETCS CHCTEMOM,
KOTOpasi TPUHECET HAWOOJBIITYI0 MPUOBLIb, €CITHM TOProBaTh Ha OCHOBE PEHHBECTHPO-
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BaHusl J0x070B. CpeqHee reoMeTpUuecKoe MEHBIIEe JUHHIIBI 03HAYaeT, YTO CHCTeMa
OyJIeT TepATh IEHbI'H, €CIIH Bbl OyIeTE€ TOProBaTh HA OCHOBE PENHBECTUPOBAHUS.

D¢} PexTUBHOCTP MHBECTULIMH YAaCTO OLIEHUBAETCS C TOUKH 3PEHUS UCIEPCUU [0-
xo10B. Koadpduuuents! lapma, Tpelinopa, xencena, Bamu u Tak jmasnee, meITaioTcs
cooTHeCTH 3(PPEKTUBHOCTh MHBECTHPOBAHUS ¢ qucnepcueil. CpeaHee reoMeTpuiecKkoe
MOKHO paccMaTpuBaTh KakK OJHY M3 Takux BeluuumH. OAHAKO B OTIMYME OT APYTUX
KOX(pGUIIUEHTOB cpefiHee reoMeTpruieckoe n3mepseT 3¢(HeKTUBHOCT, WHBECTUPOBAHUS
[0 OTHOIIICHUIO K JUCTIEPCHUU B TOW K€ MaTeMaTudeckoil ¢opme, B KOTOPOH 3amaercs
OanaHC BaIlIero cYeTa.

VYpasuenue (1.04) MOKHO MPOKOMMEHTHUPOBATH cienytouuM odpazom. Eciin HPR =
0, TO BBl IOJHOCTBIO BBIWJIETE M3 MIPHI, TAK KaK BCE, YTO YMHOXKAETCA HA HOJb, PABHO
Hymo. Jlto6ast Oosblliasi MPOUTPHINIHAS CclieNKa Oy/lIeT UMETh CaMOo€ HeOIaronpusiTHOE
BiussHue Ha TWR, Tak Kak 3Ta QyHKIMS MYI6MUNIUKAMUBHA, A HE A0OUMUBHA.

Kak sny4ine Bcero peMHBeCTHPOBATH

o 3Toro MoMeHTa peus 1uia o penHsectupoanuu 100% cpencts co cuera. U xota Ham
W3BECTHO, YTO JIJIi MAaKCMMM3AIMU MOTEHLIUAIBHO MPUOBUIBHON CHCTEMBbI MBI JOJKHBI
PEUMHBECTHPOBATH, UCIIOJIb30BaHUE B Kax10u caenke 100% kanuraia BpsJl 1M pa3yMHO.

Paccmotpum urpy (50/50) ¢ 6pockom mMoneTsl. [Ipenmnonoxum, BaM miaTsAT 2 gojuiapa,
€CJIM BBl BBIMIPbIBaeTe, U TepseTe | Josuiap, eciu HpourpsiBaere. MaremaTHdecKoe
oxxunanue cocrasisieT 0,5. [Ipyrumu ciioBamu, clielyeT 0>KHaTh BbIUTphIma S0 1IEHTOB
B cpeqHeM 3a OpocoK. DTO BEpHO AJisi MEepBOro Opocka M Ui BCEX IMOCIETYIOIINX
OpOCKOB TIpH YCJIOBHHM, YTO BBl HE yBEIWYMBaeTe CyMMmy cTaBkd. Ho B mporecce
HE3aBUCHUMBIX HMCIBITAHUM MMEHHO 3TO U cieayeT AenaTh. Korna Bbl BBIMTPBIBAaETE, TO
JIOJKHBI YBEITUYMBATH CTABKY MPHU KaXKIOM OpOCKe.

Jlonyctum, Bbl HAUMHAETE UTPY C OJTHOTO AOJUIapa, BRIUTPHIBAETE MPHU MEPBOM OpOCKE U
3apabarbiBaeTe nBa Aosuiapa. [Ipu cinemyromem Opocke BBl TakKe CTaBUTE BeCh cueT (3
J0JuU1apa), OJHAKO Ha 3TOT pa3 MpOoUrpbiBacTe M Tepsere 3 gosuiapa. Bel mpourpaiu
IIEpBOHAYaAJIbHYIO CyMMY B | nojutap u 2 nojuiapa, KOTOpble paHee BbIMrpaiu. Eciu Bbl
BBIMTPBIBAETE MPU MOCieIHeM Opocke, TO 3apadaThiBaeTe 6 JA0OIAPOB, TaK KaK cleiain
3 craBku 1o 1 gosnapy. Jleno B Tom, uTo eciu Bbl ucnoisb3yere 100% cuera, To BhlifieTe
U3 UIPbl, KAaK TOJBKO CTOJIKHETECh C MPOUTPHIIIEM, YTO SIBISETCS HEU30EKHBIM
coObiTrieM. Eciu ObI MBI MOTJIH TIepeUrpaTh MPEABLAYIIHNA CIICHAPUN W BBI Jeianu Obl
CTaBKU 0€3 pEeMHBECTUPOBAHUS, TO BBIMIPau Obl 2 Joiuiapa MpHU IMEpBOM CTaBKE U
npourpanu 1 gommap mpu Bropoil. Temepp Bama unctas nmpuObuls | moiutap, a cyer
paBeH 2 nosutapam. ['e-To Mexay STUMU IBYMsI CLIEHApUSIMU HaXOJIUTCS ONTHUMAaJbHBIN
BBIOOp CTaBOK IIPU TOJOXKHUTEIbHOM OXujaaHnuu. OJHAKO CHayajla Mbl JOJKHBI
paccMOTpeTh ONTUMAIbHYIO CTPATETHI0 CTaBOK JJSi UIPhl C OTPULATEIILHBIM
oxuganueMm. Korga Bl 3HaeTe, yTO Urpa MMEET OTPHULATEIBLHOE MAaTEMaTH4YECKOE
OKUJIaHHe, TO JIy4llei cTaBKoi OyeT oTcyTcTBUE cTaBKU. [loMHHTE, YTO HET cTpaTeruu
VOPABJICHUS JIEHbIaMM, KOTOpas MOXET TMPEBPATUTh MPOUTPHIIIHYIO UIPYy B
BBIMTPBIIIHYI0. OJHAKO €ClM Bbl JOJDKHBI CHENaTh CTaBKYy B UIPE C OTPULIATEIbHBIM
OKUJIaHUEM, TO HAWIydlleld cTpaTteruer OyneT cmpamecus MaKCUMATbHOU CMENOCHU.
HpyrumMu  cioBaMu, BaM HaJg0 CcJelaTh KaKk MOXXHO MEHbIIE CTaBOK (B
MPOTUBOIIOJIOKHOCTh UIPE C MOJOKUTEIbHBIM OXXHIAaHUEM, TJ€ CIeAYyeT CTaBUTh KakK
MOXXHO damie). Yem Oonblie MOMBITOK, TeM OOJblIe BEPOSITHOCTh, YTO NpHU
OTPULIATETILHOM OXKUJAHUU BbI npourpaere. [losTomy mpu OTpUIATEIBHOM OXHIAHUU
MEHBIIIE BO3MOXKHOCTH Ul MPOUTPHINIA, €CIH JUIMHA UIPbl YKOpauuBaercs (TO ecTh
KOTJla YMCJIO TOMBITOK NpuOmmkaeTcs k 1). Ecnu Bbl urpaere B Urpy, I/ie €CTh IIAHC
49% Bemrpats 1 gomnap u 51% npourpars 1 nomap, To Jiydile BCEro caenarh TOIbKO
OJTHY TIOIBITKY. YeM OoJblie cTaBOK BbI OyJeTe /enarh, TeM OOJbIle BEPOATHOCTh, YTO
Bbl Tmpourpaere (C BEpOSATHOCTHIO IMPOUTPHINIA, MPUOIMKAIOLWIEHCS K YBEPEHHOCTH,
KOTJja Urpa MpuOIMKaeTcss K OECKOHEYHOCTH). DTO HE O3HAYACT, YTO BBl JIOCTUTAETE


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

MOJIOKUTENBHOTO OXKHUJAHUS TpPH OIHOW TOMBITKE, HO BB, MO KpalHEH Mepe,
MUHUMM3UPYETE BEPOSTHOCTH MPOUTPHIIIA, COBEPIIasi TOJIbKO OJIHY MOMBITKY. Temnepb
BEpHEMCSI K WIPe C TMOJOXKHUTENbHBIM OXHIaHUEM. Mbl pemuiad B Hayalie 3TOH
JIMCKYCCHUH, YTO B JIFOOOM CJENIKE KOJTMYECTBO KOHTPAKTOB, KOTOPOE OTKPBIBAET Tpeaep,
onpenensiercs ¢pakropom f (anciao mexay 0 u 1), 94T0 TIpencTaBIseT cOO0M KOTUIECTBO
KOHTPAaKTOB, 3aBUCSIIEE KAK OT MPEANOIaraeMoro mpourpeIia

B CJIEYIONUIeH cenke, Tak U oT oOuiero 6ananca cuera. Eciu Bbl 3Haere, 4to obnamaere
npeumyIiecTBoM npu N cTaBKax, HO HE 3HaeTe, Kakue u3 3TuX N OyAyT BIUTphHITIIaAMU (1
Ha KaKyI0 CyMMY), a Kakue U3 HUX OyIyT IPOUTPHIIIAMU (U HA KaKyl0 CyMMY), TO JIydIle
BCETO Ha OOJIBIIIOM OTPE3KE BPEMEHHM PUCKOBATH OJHOW U TOM K€ JI0JIeH Balllero cyera.
DTOT METOJl, OCHOBAHHBIM Ha HCIIOJIb30BaHUU (PUKCUPOBAHHOM JONM Balllero cueTa, u
SIBJISIETCSL JIy4dllled CUCTEMOW CTaBOK. EcCiam B BalMX CHEJIKaX €CTh 3aBUCHUMOCTb, TJIE
BBIMTPBIIIN MOPOXKIAIOT BBIUTPHIIIN, a MPOUTPHIIIN MOPOXKIAIOT MPOUTPHIIIH, WIA Ha-
000poT, TOTJ]a BCE PABHO JIYYIlIE CTABUTH OMPEACIICHHYIO JIOJII0 BAalIero oOIIEro cyera,
HO 3Ta JoJisi yke He OyneT ¢ukcupoBaHHOHW. B 3ToMm ciiydae mons cyerta JIOJDKHA
OTpaXkaTh JIEUCTBUE 3aBUCUMOCTH (€CIIU BBl HE OTMYTHYJIW» 3aBUCUMOCTb OT CUCTEMBI,
CO3/1aB CUCTEMHBIE MTpaBUJIa I €€ UCTIOIh30BaHUS).

«Ilomoxxnure, — ckaxere Bbl. — Pa3Be He O€CIMOJIE3HbI BCE AT CUCTEMBI CTaBOK?
Pa3Be oHM mpeonosieBalOT MpPeUMyIIEecTBO Ka3MHO? OHHU TOJNBKO OTAAISIOT MOMEHT
MOJIHOTO pa3zopeHus!» IDTo alcoiroTHAas MpaBaa JJsi CUTyalldd C OTPHUIATEIbHBIM
MaTeMaTHYecKUM oxuaaHnueM. Korjga okuIaHue IMOJIOKHUTENTbHOE, Tpeiaep/a3apTHBIN
UTPOK CTOMT TIEpel BOMPOCOM, KAaK HAWIydIIUM oOpa3oM HCIOJb30BaTh 3TO
MOJIOKUTENBHOE OXKUJAAHUE.

Toprosist onTUMaJIbHON (PUKCUPOBAHHOM 10/1eH

Bce, 0 yem Mbl roBOpUIIM BBIIIIE, MOATOTOBUIO OCHOBY JUJISl ATOTO pasjaena. Msbl Tenepb
3HAaeM, 4TO TIepea TeM, KaK 00CY>KJIaTh BEJIMYMHY CTAaBOK HA JJAHHOM PBIHKE MJIU B CHC-
TE€M€, HaJ0 MOHATb, €CTh JIU y Bac MOJOXXKHUTEJIbHOE MaTEMaTUYecKoe OKuaaHue. Mbl
YBUJIEH, YTO TaK Ha3bIBaeMas «XOpoIlas cucTeMa» (KOTJia MaTeMaTHIECKOE OKHUIaHUE
UMEET TMOJIOKUTEIbHOE 3HaUCHUE) (DAKTHUECKH MOXKET OBITh HE TaKOW YK U XOpoIen
MIPYU PEMHBECTUPOBAHUU JTOXOJIOB, €CJIM PEMHBECTUPOBAThH CIUIIKOM BBICOKHI MPOLEHT
BBIMTPBIIIEH O OTHOIICHUIO K pa3dpocy pe3ynbTaToB cucTembl. Ecnu B nedcTBH-
TEIHLHOCTH €CTh ITOJIOXKUTEHLHOE MaTeMaTUYEeCKOe OKHIaHWe, KaKuM OBl MaJICHEKHUM
OHO HU OBLIO, UCTIOJIB3YHTE €ro ¢ MakCUMalbHON oTnadyeld. [Ipu He3aBUCUMBIX HCIIBI-
TaHUSX 3TO JOCTHTaeTCs TOCPEJICTBOM PEMHBECTHPOBAHUSA (UKCHUPOBAHHOW JIOH Ba-
1Iero oomiero cyera.'

Kak nam HaiiTu 310 ontumanbsHoe f? B mocnenHue necsaTuiaeTusi a3apTHBIMU UTPOKAMH
HCIIOJI30BAJIOCh MHOXXECTBO CHCTEM, caMas HM3BECTHAsT W TOYHAs U3 KOTOPhIX —
«Cucrema craBok Kemnu, sBistomascss MNPOJOJDKEHUEM MAaTEMaTUYECKON HJIEH,
BbIIBUHYTOU B Hauasne 1956 rona Jxonom JI. Kemnu muagmmm.

N3 kpurtepus Kemnum ciemyer, 9To Mbl JOKHBI UCIIOJIB30BAaTh (PMKCHUPOBAHHYIO JOJIIO
cuera (f), koTopas makcumusupyet ¢pyskiuio pocta G (f):

(1.08) G() =P*In(1 + B*f) + (1 - P) *In(l - ),
rae f: OoIITUMaJibHadA (bHKCHpOBaHHaﬂ JOJIA,

P= BCPOATHOCTDH BBIHFpI;IIHHOﬁ CTaBKHU WJIHN CACIIKH,

B = oTHOnIeHNE BBIMIPAHHOW CYMMBI 110 BBIUTPBIIIHOM CTAaBKE K IPOUTPAHHON CyMMe
I10 IIPOUTPHIIIHON CTaBKE;

! HJ’I?{ Tpouecca 3aBUCUMBIX I/ICHBITaHI/II‘/'I, KaK 1 U1 Iponecca HE3aBUCUMBIX I/ICHBITaHI/Iﬁ, CTaBKa 4aCTH BalICro
06LH€FO CYETa TAKKE€ MAaKCUMAJIBHO UCIIOJIB3YCT MOJOXKUTECIBHOEC MATEMATUYCCKOC OXKUIAHUE. O,I[HaKO npu
3aBUCUMBIX HUCIIBITAHUAX CTaBKU GyI[yT MCHATBHCA, TOUHAA 101 KaK 101 OTI[GHBHOﬁ CTaBKHU 6yz[eT ONpEACIATHCA
BEPOATHOCTAMHU U BBIUTPBIIITAMH I10 KaXXgou OTHGHBHOﬁ CTaBKC.
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In() = dyHKIMS HATYpaIBHOTO JIoTapudma.

OK&?;I:IB&GTCSI, qTO MJIA CUCTEM C JABYMSA BO3MOKHBIMHU HCXOJaMH 3TO OIITHUMAJIBHOC f
MOXXHO JOBOJIBHO JICTKO HalTH C IIOMOIIBIO (I)OpMYJ'I Kennu.

®opmy.isl Kesuin

Hauwnnas ¢ konna 1940-x ronos, unxkeHepsl komnanuu Bell System paGoranu Hag npo-
OyieMoil mepefayn JaHHBIX MO MEXAyHapoAHbIM JuHHUAM. [IpoOiema, crosimas nepen
HUMH, 3aKJII0Ya1ach B TOM, YTO JIMHUU OBLIM MOJBEPKEHBI CIyYaliHOMY, HEU30€)KHOMY
«IIyMy», KOTOpBIM Melaj nepenaye JaHHbIX. MHXeHepaMu KOMIIaHUU ObLIO Mpensio-
KEHO HECKOJIBKO JIOBOJBHO OPUTHMHANBHBIX pemeHuid. Kak 310 HM cTpaHHO, Habmoqa-
JUCHh OOJbIINE CXOJICTBA MEXAY MPOoOJIeMON Mepenadyd JaHHBIX M MpoOJIeMOoi reomeT-
PHUYECKOT0 POCTa, KOTOpasi OTHOCUTCS K YIPABICHHUIO JIEHbraMH B a3apTHBIX MIpax (Tak
Kak 00e mpoOJyieMbl SBISIOTCS MPOAYKTOM Ciy4yailHOW cpenbl). Tak mosBHiach mepBas
dopmyna Kemnu.

IlepBoe ypaBHEHME BBIMISLIUT CIELYIOIUM 00pa3oM:

(1.092)  f=2#P-1,

nin

(1.096) f{=P-Q,

rie f=ontumanpHas GpuUKCHpOBaHHAs J10JIS;

P = BepOATHOCTH BBIMIPHIIIHONW CTABKU MIIH CIEIIKHU;
Q = BeposTHOCTH npourpsima (1 - P).

O6e dopmbl ypaBaeHus (1.09) sxkBuBaIEHTHBI.
VYpasuenus (1.09a) wiu (1.096) ansa ontumansHOro f 7aAyT MPaBUIIBHBIA OTBET MIPH
YCJIOBUH, YTO BBIMIPHIIIN U IPOUTPHILK OyIyT OJUHAKOBBIE MO BelMYMHE. B kauecTBe

IpHMepa PaCCMOTPHM CIIEAYIOLIHI IIOTOK CTaBOK:
-1, +1, +1, -1, +1, +1, +1, +1, -1

Ectb 10 cTraBoK, 6 U3 HUX BBIUTPHIIIHBIX, OTCIO/IA:
=(0,6*2)-1=1,2-1=0,2

Ecau BEIMTPBININ ¥ IPOUTPHIIIN HE ObUTH ObI OIMHAKOBOTO pa3Mepa, To 3Ta Gopmyra He
nana Obl MpaBWIBHOTO OTBeTa. lIpuMepoM ciayUT OpOCOK MOHETHI B UIpe «IBa K
OJTHOMY», TJI¢ BCE BBIUTPHIIIN — 2 €AWHUIIBI, a MPOUrpbimy — 1 eanHuna.B stom ciy-
yae Gopmyna Kemnnu Oyaer BITIAAETH CAEAYIOUUM 00pa3oM:

(1.10a) f=(B+1)*P-1)/B,
rje t = onTuMalibHasi GUKCHUPOBAHHAS JTOJIS;

P= BCPOATHOCTH BbIHFpI:IIHHOfI CTaBKHU WJIN CACIIKH,

B = oTHOnIeHNE BBIMIPAHHONW CYMMBI 110 BBIUTPBIIIHOM CTAaBKE K IIPOUTPAaHHON CyMMe
10 IPOUTPHILIHON CTaBKE.

B namem npumepe ¢ 6pOCKOM MOHETHI B HTPE «J1Ba K OJTHOMY»:
f=((2+1)*0,5-1)/2 =(3*0,5-1)/2 =0,5/2 = 0,25
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Ota ¢opmyna IacT NpaBUIbHBIA OTBET JJIs ONTUMAIBHOTO f MpH yCIOBHUU, UTO BCE BBI-
UTPBIIIN MEXITY COOON BCEr/la OAMHAKOBHI U BCE MPOUTPHIIIN MEXTy COOON BCeraa o/1u-
HakoBbl. Eciin 3TO He Tak, popMmylia He JacT MPaBUIHLHOTO OTBETA.

Dopmynvl Kennu npumenumsbl moabko K pe3yibmamam, KOmopvle umerom pacnpe-
Oenenue bepnyniu (pactpeneneHue ¢ ABYMsS BO3MOXKHBIMU HCXoJaMu). TOpro.is, K
coXalleHHIo, He Tak mpocTa. [Ipumenenne ¢opmyn Kemm k mHOMY pacmpeneneHuto
ABIISIETCS OMIMOKOM U He nacT HaM ontumanbHoro f. bonee monpo6HO 0 pacnpeneneHun
bepnynu pacckazano B mpuioxeHuu B.

IHouck onTuMaJbHOro f ¢ MOMOIIBIO CPEIHEr0 FeOMEeTPUIECKOIO.

B peanbHOli Toproiie pazMep NpOUTPHILIEH U BEIMTPHILIEH OyAyT MOCTOSHHO MEHSTHCS.
[Tostomy ¢opmynsl Kemnu He MoryT naTh Ham mnpaBuibHOe ontumanbHoe f. Kak
KOPPEKTHO ¢ MaTeMaTUYeCKOW TOYKU 3pEHHs] HAaUTH onTHUMalibHOE f, KOTOpOE MO3BOIUT
HaM ONPEIEJIUTh KOJMYECTBO KOHTPAKTOB JUisl Toprosiau? I[lombiTaemcsi OTBETUTH Ha
3TOT Bompoc. [ Hayana Mbl JOJKHBI U3MEHUTH Gopmyiy g noucka HPR, Bkiitouns
B Hee f

HPR = -+ f * (-Cnenka / HauGosbiimii mpourpei),

rne -Cnenka= npuObUIL MM YOBITOK B 3TOW clenke (C MPOTHBOMOIOKHBIM
3HAKOM, YTOOBI YOBITOK CTajJ TOJOXXHTEIBHBIM YHCIOM, a
MPUOBLIL — OTPUIATENBEHBIM);

HaunGonbimmii mpourpeIin = HauOOIBIINI YOBITOK 3a CIIENKY (3TO BCETAa OTPHUIIATETILHOE
YHUCJIO0).

TWR — st1o npousseaenue Bcex HPR, a cpeanee reomerpuueckoe (G) — 3TO KOpEeHb
N-i1 crenenn TWR.

.TWR = H o+ f *. (—Cnenxa / Haubombumii nponrpmm))

Boge e o i=1 P

R e 3 @. N m;t SR SR ;&ﬂ‘éw e i

N
= H (1+1+(- CJICJIKa / Han6onbu1m1 nponrpbun))} (l& N),
P

rmue - Cnenka; = nmpuObUIb WM YOBITOK MO CAENKE 1 (C MPOTHBOIMOIOKHBIM
3HaKOM, YTOOBI YOBITOK OBII  IOJIOKHUTEITHHBIM
YHCIIOM, a IPUOBLTb — OTPULIATESIILHBIM);

HauGonpmmii mpourpseii = pe3yibTar CACIKH, KOTOpas Jlana HauOOIbIINi YOBITOK (3TO
BCET/1a I0JDKHO OBITH OTPULIATEIBHOE YUCIIO);

N = o011ee KOJIMYECTBO CHENIOK;

G = cpeanee reomerpuueckoe HPR.

IIpocmompes snauenus/om 0,01 0o 1, mvi Hatidem/, komopoe dacm Hausvicutee TWR.
D10 3HaueHue f MO3BONUT MOJTYYUTh MAaKCHUMAIbHYIO MPUOBLIL MPU TOProBie (HUKCH-
pOBaHHOU noseil. MBI MOXKeM TakKe CKa3aTh, YTO ONTUMaJIbHOE f TTO3BOMISET MOTYyYUTH
HauBBbICIIEE CpeHEe reomeTpuueckoe. He numeeT 3HaUeHUs, YTO MbI UILEM: HAUBBHICIIEE
TWR wnmm cpegHee reomeTpudeckoe, Tak Kak 00e BETUIHMHBI MAaKCUMAIBHBI TIPH OJTHOM
U TOM ke 3HaueHuH f.

OnucaHHyIO BBIIIE TPOLEAYPY JAOCTATOYHO JIETKO OCYIIECTBUTh C ITOMOIIBIO
kommbioTepa, nepedupas f or 0,01 mo 1,00. Kak Tonbko Bbl nomyuure TWR, koTopoe
MEHBIIIC TPEABIAYyIero, To 3HaiTe, 4to f, OTHOCcsmeecs k mpeapiaymeMy TWR,
SBJIIETCS onTUMaNbHbIM f, mockonbky Tpaduku TWR u cpemHero reoMeTpudeckoro
AMEIOT OJWH MHUK. YT0OBI 00JETunTh MpoIiece Moucka ontumaibHoro f nuamazone ot 0
1m0 1, MOXHO MCTOJB30BaTh pa3Hble anropuTMbl. OJMH U3 CaMbIX OBICTPHIX CIOCOOOB
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pacuera onTUManbHOro f — 3T0 MeToa MapaboJMYECKOM HMHTEPIOJSALUHN, KOTOPBIH
JIeTaJIbHO OMUCAH B KHUTE «DOpMYIIBI YIIpaBIEHHS MTOPTHEIEM».

Mpel yBHUIENH, YTO JIy4llled TOPrOBOM CHCTEMOM SBISIETCS CHCTEMa C HAWBBICIIMM
CpPEIHMM TeoMeTpudecKuM. I pacdyera CpelHero IeOMETPHUYECKOro HEeOOXOJUMO
3Hath f. VTak, naBaiiTe Mo3TamHO ONUIIEM HalllU JIeHCTBHUS.

1. Bo3bMuTE HCTOPUIO CAEIIOK B JAHHON PHIHOYHOW CUCTEME.

2. Haiinure ontumanpHoe f, mpocMoTpeB pasnuunble 3HaueHus f or 0 go 1. Onrtu-
MmasibHOE f COOTBETCTBYET HauBbIcHIEMY 3HaueHHI0 TWR.

3. ITocne Toro, kak Bl Haitnete f, Bo3pbMute KopeHb N-if crerienu TWR (N — ofriee ko-
JUYECTBO CHAEJIOK). DTO M €CTh Ballle CpeHEE TEOMETPUUECKOE ISl TAHHOW PHIHOYHOM
cucteMbl. Ternepb MOXKHO HCIOJB30BATh MOJYYEHHOE CpeHEe T€OMETPUYECKOE, YTOOBI
CpPaBHUBAaTbh ATy CUCTEMYy C JpyrumH. 3HadyeHue f MOJACKakKeT BaM, CKOJIBKMMHU KOH-
TpPaKTaMU TOProBaTh B JAHHOW PBIHOYHOU cucteme. [locie moeo, Kax HaioeHo f, e2o
MOJICHO nepesecmu 6 OEHeCHBIU IKGUBANEHM, pa30enus HAubOAbUWUL NPpoUspblul Ha
ompuyamenvHoe onmumanvroe/. Hapumep, ecinu Hanboibmuii npourpsim paser 100
noymapam, a ontumansHoe f = 0,25, torma -100 mosmapos / -0,25 = 400 mommapos.
Jpyrumu ciaoBamu, cienyer cTtaBuTh | eauHuny Ha kaxaele 400 nomnapos cuera. s
IPOCTOTHI MOKHO BCE PACCUUTHIBATh HA OCHOBE €JUHMIL (HAapuUMep OJHa S-70J1apoBast
¢umka uian oauH (QbrouepcHbli KOHTpakT, win 100 akuwit). KomnuyectBo momnapos,
KOTOPOE CJEIyeT OTBECTH IMOJ KaXIYI0 €AMHUIYy, MOXKHO paccuuTaTbh, pa3JesiuB Balll
HanOONbIINK YOBITOK Ha OTpunareabHoe ontumanbHoe f. OntumansHoe f — 3TO
pe3yabTaT paBHOBECHs TPUOBUTHHOCTH CUCTEMBI (Ha OCHOBE | eMHMIIBI) U ee prcKa (Ha
ocHoBe | equHMIBI). MHOTHE TyMalOT, YTO ONTHUMalbHas (PUKCHpPOBAHHASI JOJS — 3TO
IPOLIEHT CYeTa, KOTOPBIH OTBOIUTCS IOJ BalIM CTaBKU. JTO COBEPILIEHHO HEBEPHO.
Jomxken ObITh eme oauH mar. OnrtumanbsHoe f caMo 1o ceGe He SBISETCS MPOIEHTOM
BAIlIErO CuYeTa, KOTOPbI OTBOAMTCSA MOJA TOPIOBIIO, 3TO JEJIUTENb HauOOJBIIEro
npourpeIma. YacTHBIM 3TOTO JAEJICHHUS SABJSETCS BEIMYMHA, HA KOTOPYIO HAJ0 Pa3/IeNuTh
o0muil cueT, 4yTOObl BBIACHUTH, CKOJIBKO CTABOK C/€JaTh WJIN CKOJBKO KOHTPAaKTOB
OTKPBITh Ha PHIHKE.

Heo06xonuMo OTMETHUTB, YTO 3a102 NOO OMKpblMble NOZUYUU He UMeem HUYe2o
0bwezo0 ¢ mem, KaKoe MamemMamuyecku onmuMalbHoe KOIUuecmseo KOHMpPaKmos Haoo
omKpbieams. 3aJOI HE TaK BaXXEH, IOCKOJBKY pa3Mepbl OTAEIbHBIX HPUOBLIEH U
yOBITKOB HE ABISIOTCS MPOITYKTOM 3aJIOTOBBIX cpelncTB. [IpuObun u yOBITKH 3aBUCST OT
BBIMIpBIIA U yOBITKa B pacyeTe Ha OJHY OTKPBITYIO €AUHHUIY (OJUH (DbIOYEpCHBIN
KOHTpakKT). i ympaBieHus ACHbraMM 3ajJOI HE MMEET 3HAueHUs, Tak Kak pasMmep
yOBITKa HE OrpaHMYMBACTCS TOJBKO 3aJIOTOBBIMM CpeICTBaMH. MHorume omuOOoYHO
nojaratoT, uto f sBisercs IuHeHO ¢yHKuMel, 1 yeM OoJbllell CyMMOW pUCKOBATbH,
TEeM O0O0JjbllIe MOXXHO BBIMIPaTh, TaK KakK 110 MHEHHMIO CTOPOHHHMKOB TaKOro IOAXO0Ja
MOJIOKHUTEIBHOE MaTeMaTHUYECKOE OXHJAHHE SBISIETCS 3€pPKaJIbHBIM OTPAKCHUEM
OTPULIATENIBHOTO OXHJAHMs, TO €CTh €CIM YBEIMYEHHE oOlero obopora B Urpe ¢
OTPHLIATENIEHBIM OKUJAAHUEM B pe3yjbTaTe MPUHOCUT Oojiee OBICTPBIA MPOUTPHILI, TO
yBEJIMYEHUE OOLIEro 000poTa B UIpe C TMOJOKHUTEIBbHBIM OKUAAHUEM B pe3yJibTaTe
npuHeceT Ooyiee OBICTPBIM BBIMTPHII. DTO HENpaBWIbHO. B HekoTopoil Touke B
CUTyallUH C TOJIOKUTEJIBHBIM OKUJAHUEM JalIbHelIee yBenuueHue oliero odopora
paboTaeT mpoTHB Bac. DTa TOYKa sBISAETCA (PYHKIMEH KaKk MPUOBUIBHOCTH CUCTEMBI, TaK
U ee CTa0MIBHOCTH (TO €CTh €€ CPETHUM I'e€OMETPHUIECKUM), TaK KaK Bbl PEHHBECTUPYETE
npubbUH 00paTHO B cucteMy. Korga /Ba yenmoBeka CTAJKMBAIOTCS C OJHOW M TOM ke
IIOCJIEI0BATEIBHOCTBIO OJIArONpPUATHBIX CTABOK MJIM CHENOK, M OAMH HCIOJb3YET
ontumainsHoe f, a Tpyroit ucnonb3yet M00YI0 APYTyI0 CUCTEMY YIIPABICHHS JACHBIAMHU,
MaTeMaTHYeCKUM (DaKTOM SABISETCA TO, YTO OTHOUIEHHE CYeTa JAEprKallero Mapu Ha
OCHOBE ONTHMAJBHOTO f K CUeTy JApPYroro 4yeioBeka OyJeT yBEIMYHMBATHCS C TEUCHHEM
BpEMEHU ¢ Bce 0oJiee BBICOKOH BepOATHOCThIO. Uepe3 OECKOHEYHO I0JIroe BpeMs
JepKaIuii Mapyu Ha OCHOBE onTHUMalbHOTO f OyneT umeTh OeCKOHEYHO OOoJbIliee Co-


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

CTOSIHHE, Y€M €ro OMNIOHEHT, UCHOJb3YIOUUI TI00yI0 JApYyryl0 CUCTEMY YIPABICHHS
J€HbI'aMH, C BEPOATHOCTbHIO, Ipubmmkatonieiicss k 1. bonee Toro, eciau y4acTHUK mapu
CTaBUT CBOEH LIEJIBIO JTOCTHIKEHUE OIPEEICHHOIO KaluTala, i OH CTOUT IEepes cepuei
0JIaroNpHUATHBIX CTAaBOK WM CHIEJIOK, TO 0’KMJAEMOE BpEMs TOCTHKEHUS 3TOU Lenu Oy-
JIeT KOpoue C ONTUMANbHBIM f, yem ¢ 1t000# Apyroi CUCTEMOMN CTaBOK.

JlaBaiiTe BEpHEMCS U PACCMOTPHUM IOCIIEJ0OBATEIBHOCTD CTABOK (CHIENIOK):

+9, +18, +7, +1, +10, -5, -3, -17, -7

Ms1 yxe 3HaeM, 4To Gopmyna Kemnn He mpuMeHHMa K 3TOH MOCIIEA0BATEIFHOCTH, TaK
KaK BEJIMYMHBI BHIUTPBILICH U MPOUTPHITICH OTInYaroTcs. Panee B 3Toii ri1aBe MbI ycpe/-
HWIA BBIUTPBIIIN U TPOUTPBIIIN M HCIIOJIB30BAIM ITH CPEJIHHUE 3HAUCHUS B (hopMmylie
Kennu (Tak ommbOYHO MOCTYMarOT MHOTHE Tpeiaepsl). B pesynpTaTe, Mbl MOIYYHIN
3rauenue f= 0,16. bputo oTMedeHo, 4To mpuMeHeHue Gpopmyiibl Keimu B JaHHOM citydae
HEKOPPEKTHO U He JaeT Ham onrtuMaibHoro f. ®opmyna Kennu paboTaer Tonbpko mpu
MOCTOSIHHBIX BBIUTPHIIIAX M TPOUTpHIIax. Bel HE MOXeTe YCpPeAHUTh TOPTOBBIC
BBIMTPBILIN U TMPOUTPHILIN U MOJYYUTh UCTUHHOE ONTUMAaibHOE f, Hconb3yst GopMyIIbl
Kennu. Hanbonsmee 3Hauenne TWR npu Takoil nmocineaoBaTenbHOCTH CTaBOK (CIIENOK)
nocturaercs npu 0,24 (t.e. 1 gomnap Ha kaxaple 71 mommap Ha cyere). DTO ONTUMANb-
HBI TEOMETPUYECKUM POCT, KOTOPOTO MOXHO JOCTUYb MPHU AAHHOW TOCIIEIOBATEIb-
HOCTHU CTaBOK (CJI€JIOK) MPH TOProBie PUKCUpOBaHHOM nonei. J[aBaliTe MOCMOTPUM, KaK
mensercss TWR npu moBTopeHuu 3Toi nociaeaoBareabHOCTH cTaBoK oT 1 10 100 npu =
0,16 u f = 0,24. Mpl BUIUM, YTO UCHONB30BaHUE 3HAueHUA f, KOTOpoe OmHOOYHO
nonydeHo w3 Qopmynsl Kemmwm, namo tompko 37,5% moxoma, IMOJYYEHHOTO TIpU
ontuManbHoM f = 0,24 mocne 900 ctaBok wnu caenok (100 mukmoB u3 cepuii mo 9
caenok). Ipyrumu cioamu, ontuMmaiibHoe f= 0,24, kotopoe Tonbko Ha 0,08 oTiruaercs
ot 0,16 (cmemeHo ot ontumansHoro Ha 50%), mpuHecno moutd Ha 167% npubbuin
oobie, ueM = 0,16 3a 900 craBok!

IToBTOpBI Bcero cTaBok T™WR 7% TwR Pasnnna
NOCJIEA0BATEIBHOCTH HIH CIeJ0K npu f= 0,24 npu f= 0,16 B MPOLEHTAX
“1 t 9 1,096 1,085 1
10 90 C 2494 2,261 9,4
ot 360 38,694 26,132 32,5
900 9313,312 3490,761 62,5

JlaBaiiTe MOBTOPUM 3Ty IOCJIEAOBATEIBLHOCTh CACNOK eme 11 pa3, 4ToObl B 0OIICH
cnoxHocT Tonyuuth 999 cuenmok. Temeps TWR mnsa £=0,16 cocraBmsier 8563,302
(maxxe menbiie, yeM npu f= 0,24 3a 900 cnmenok), a TWR mis f==0,24 cocraBnser
25451,045. Ipu 999 cnenkax >¢dextuBaoctsd npu f= 0,16 cocrasuser Tonpko 33,6% ot
= 0,24, To ects mpudsLTL ipu == 0,24 Ha 197% OGonbire, yem npu = 0,16!

Kax suoume, ucnonvzosanue onmumanvhoeo f He oaem OOIbULIO2O NpeuMyujecmsea Ha
KOPOMKOM 8DEMEHHOM Ompe3Ke, HO C meyeHuem 8pemMeHu OnmumaibHoe f oKkasvleaem
gce boavuiee gusAHuUe. []eo 8 MOoM, Ymo Npu mopaoeie ¢ ONMUMALbHBIM [ Ha0o 0amb
npocpamme spems, a He Hcoams uyoa Ha credyiowuil 0eHb. Yem bOonvuie spemenu (mo
ecmv CMmagoK Uiu COeloK) npoxooum, mem 601buie CMAHOBUMCA PAZHUUA MeHCOy
cmpamezuell OnMUMaibHo2o f u 1r0dotl Opyeoti cmpamezuell YynpasieHus OeHbeaMU.

CpeIlelﬂ reoMeTpu4cckas CicjiKka

Tpeiinepy MokeT OBITh HMHTEPECHO pACCUMTATh CBOIO CPEIHIOID TE€OMETPHUYECKYIO
CHENKY (TO €CTh CPEHIO MPUObLIb, MOJYYEHHYIO Ha KOHTPAKT 3a CHAEJKY), AOIycKas,
9TO MPUOBUTN PEMHBECTUPYIOTCS, © TOPrOBaTh MOXHO JPOOHBIMH KOHTPAaKTaMH. DTO U
€CTh MATCMAaTHYCCKOC OXKHUJAHUC, KOT'Ja TOPTroOBJIsA BEACTCA HAa OCHOBC (1)I/IKCI/IpOBaHHOI71
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ToJA. B OeticmeumenvHocmu 3mo npuOIU3Umenvhsiii 00X00 Cucmemvl 3a cOenKy npu
ucnonvzosanuu Guxcuposanrot ooau ciema. (Ha camom niene cpentsisi reoMeTpudecKkas
CHeNKa SIBISIETCd MAaTeMaTUYeCKUM OKHUJIAHHUEM B JIOoJIapax Ha KOHTPAKT 3a CIEIKY.
Boeruntas W3 cpegHero reoMEeTPUYECKOro CIUHUILY, Bbl TMOIYYHTE MaTeMaTHYeCKOe
oxunanue. Cpeanee reomerpuyeckoe 1,025 cOOTBETCTBYET MAaTeMaTHUYECKOMY OXKHJa-
HUIO B 2,5% 3a cnenky). MHorue Tpeiepbl CMOTPST TOJIBKO HAa CPEIHIOND CHEIKY PhI-
HOYHOM CHCTEMBbI, YTOOBI TIOHATH, CTOUT JIM TOProBaTh Mo 3ToW cucteme. OAHAKO MPU
NPUHATAN PEIICHUsT clieayeT oOpamiaTh BHUMaHHUE MMEHHO Ha CPEIHIOI0 T€OMETpPH-
yeckyto cnenky (GAT).

(1.14) ... GAT= G * (Haubonbmui nmpourpenu / -f),
rie G =cpemgHee reoMeTpuveckoe - 1;

f = onTuMansHas (I)I/IKCI/IpOBaHHaH JOJIA.

(PazymeeTcs, HanOonpInii YOBITOK Beeria OyIeT OTPULATEbHBIM YHCIIOM).

JomyctuMm, 9TO cucTeMa uMeeT cpefaHee reomerpuueckoe 1,017238, HanboabImmil mpo-
urpsin cocrasisier 8000 momutapoB u ontumanbHoe f = 0,31. Hama reomerpuueckas
cpenHss caenka OyneT paBHa:

GAT =(1,017238 - 1) * (-$8 000 /-0,31) = 0,017238 * $25 806,45= $444,85

Hoquy HCOGXOI{HMO 3HATh oNTHMAaJIbLHOe f Bamei cucreMbl

I'paduk nHa pucynke 1-6 emie pa3 AEMOHCTPUPYET BaXXHOCTh HCIOJIB30BAaHUSI OINTH-
MajpHOTO f B TOproBie ¢pukcupoBaHHOM nonei. Bcmomuaute f muist urpsl ¢ 6pockoM Mo-
HeTsl 2:1 (pucyHok 1-1).

JlaBaiiTe yBeTMYUM BBIUTPHIII ¢ 2 110 5 equHuIl (pucyHok 1-6). B aTom cirydae onTu-
manbHoe f = 0,4, To ecTh cTaBka B 1 moyumap Ha xaxaeie 2,50 momrapa Ha cuere. [locne
20 mocnenoBatenbHOcTer +5,-1 (40 craBok) Bam cuer B 2,50 mosurapa BBIpacTeT 10
127,482 nonnapa, u Bce Oiarogaps ontumaibHoMy f. Ternepb mocMOTpUM, UTO MPOU30H-
JeT, eciu BhI ommberech ¢ ontuManbHbiM f Ha 0,2. [Ipu 3nauenusx f= 0,6 u = 0,2 BB
He 3apaboTaere Ja)ke JeCATOH 4acTH Toro, yto 3apabortaere mpu 0,4. DTa cuTyarus
(50/50, 5 x 1) umeer matematuueckoe oxuaanue (5 * 0,5) + (1 * (-0,5)) = 2, onHako
ecnu BBl OyneTe JenaTh CTaBKM, MCHOJB3ys 3Hauenue f Oompmre 0,8, To motepsiere
JICHBT .

31ech HaZ0 OTMETUTH J1Ba MOMEHTA. [IepBBIii COCTOUT B TOM, YTO KOT/Ia MBI O0CYX-
maeM TWR, To momyckaem ucCmofib30BaHHE IPOOHBIX KOHTpPakTOB. Hampumep, BbI MO-
&KeTe ToproBath 5,4789 KOHTpaKTaMu, €CIM UMEHHO 3TO TpeOyercsi B KakoW-JIMOo Mo-
meHT. Pacuer TWR nmomyckaeT nmpoOHBIE KOHTPAKTHI, 4TOOBI €r0 3HAUYCHHE BCeraa ObLIO
OJIMHAKOBO JJIsI TAHHOTO Ha0Opa TOPrOBBIX PE3yIhTATOB BHE 3aBUCUMOCTH OT UX MOCIIE-
JOBAaTEIbHOCTU. BBl MOKeTe YyCOMHUTBHCS B MPABUIBHOCTU TAKOTO MOJX0/a, MOCKOIBKY
IIPY pEAIbHOM TOPIOBJIE OTO HEBBINOJHUMO. B peanbHON JKU3HU BBl HE MOXKETE TOPro-
BaTh APOOHBIMU KOHTpAaKTaMu. DTOT apryMEHT MpaBUiIbHBIA. OAHAKO MBI OCTaBUM IIO-
no6ubIi pacder TWR, motomy uto Takum obpazom Mbl nipeactaBum cpeaauii TWR s
BCEX BO3MOXHBIX HayallbHbIX c4eTOB. Eciu Bbl XOTHTE, 4TOOBI pa3Mephl BCEX CTaBOK
OBLIH LIETTBIMU YHCIIAMU, TOT/Ia CTAHOBUTCS Ba)KHA BEJIMYMHA HaYaIbHOTO cuera. OHaKo
eciu OBl BBI TOJDKHBI ObuH yepeaHUTh TWR co Bcex 3HaueHU BO3MOYKHBIX HAa9aJIbHBIX
CYETOB, UCIOJIB3YS TOJBKO CTaBKHU B IIEJIBIX YMCIAX, TO JOCTUTIN OBl TOTO XK€ 3HAUCHUS
TWR, kotopoe MBI paccuuTanu npu JIpoOHbIX cTaBkaxX. [losromy 3nauenue TWR,
KOTOPOE pacCUUTaHO 37IeCh, O0Jiee PeasbHO, YEM TO, KOTOPOE MBI PACCUUTHIBAIIN ObI IPU
CTaBKax B MEJbIX YHCIAX, TaK KaK OHO NPEJCTaBIsSIET OrPOMHOE KOJUYECTBO
pPE3yNbTATOB C Pa3NUYHBIMU HadadbHBIMU CUeTaMU. Pa3zymeercs, yem BbIlie OamaHC
cdera, TeM Ommke OyayT pe3ylbTaTbl TOPTOBJIM LEIBIMU U JPOOHBIMU KOHTPAKTAMHU.
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[Ipenenom 31ech SBIAETCS CUET ¢ OECKOHEYHBIM KalWTaJOM, I/Ie CTaBKa B LIEJBIX YHC-
Jax v qpoOHasi CTaBKa B TOYHOCTH PaBHBEI.

TakuMm 00pazom, yem OJrKe BBl HAXOIUTECh K onTHMansHOMY f, Tem syume. Takoke
MOYKHO CKa3aTb, YTO 4eM OoJiblIe cyeT, TeM OoJbiie OyaeT 3¢ dekT oT onTumansHoro f.
Tak xak onTuManbHOE f MO3BONAET CUETY PACTH C MaKCHMaJbHO BO3MOXKHOW CKOpOC-
TBIO, MBI MO’KEM 3asiBHTb, YTO oNTUMasIbHOE f Oy/ieT paboTaTh BCe JIydllle | JIy4lle MpH
YBEJIMYECHUH BAIIETO CYeTa.
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3HayeHus

Pucynok 1-6 20 nocrneoosamenvrocmeti +35, -1

I'paduxu (pucynku 1-1 u 1-6) UMEIOT HECKOJIBKO JAPYTUX MHTEPECHBIX OCOOCHHOCTEH.
Bo-niepBoIX, Hu npu xaxou opyzoi ¢uxcuposannoll doie 8l He 3apabomaeme OOabULE
OeHez, uem npu ONMuUMAatbHom/. JIpyruMu clioBaMu, B MPEAbIAYIIEM MpUMEPE C UTpo
5:1 He crouT craBUTH, Hampumep, 1 Jojulap Ha Kaxzaple 2 jgosulapa Ha cuete. Bbl
3apaboraete Oouiblie, ecau Oynere cTaBUTh 1 gosiap Ha kaxasie 2,50 nosuapa Ha cuere.
He cmoum puckoeamw 6onvute, uem no36osaem onmumaibHoe/, — Mo ModHcem 00po2o
060UmuUchH.

OueBHAHO, YTO YeM OOJIbIIIEe KalUTaJIu3alus cYeTa, TEM 00Jiee TOYHO BbI CMOJKETE
IpUIEPKUBATBCA ONTUMAaIbHOrO f, Tak Kak cymMma B Jloijiapax, TpeOyemasi Moj OAUH
KOHTPAKT, COCTABUT MEHBIINI NPOIEHT OT 00mero 6ananca. JlomycTum, 4To OonTUMAaIb-
Hoe f JJIg JaHHOW PBIHOYHOM CHCTEMBI COOTBETCTBYeT | KoHTpakTy Ha kKaxabie 5000
nosnapoB Ha cuete. Ecau cuer pasen 10 000 momutapos, To Hamo OyJeT BHIMIpaTh (WK
npourpats) 50% 10 TOro MOMEHTa, KOrJa HW3MEHEHHE KOJIMYECTBAa KOHTPAKTOB IS
TEKyIleld TOPrOBJIM CTaHET BO3MOKHBIM. CpaBHuTe 3710 co cuetoM B 500 000 nostapos,
r7ie HaJo OyJeT peryiaupoBaTh KOJIUYECTBO KOHTPAKTOB IOCIIE M3MEHEHHUs OajaHca B
1%. SlcHO, 4TO mHpU OOJBIIOM CYETE MOYKHO JIy4YIlle BOCIIOJIb30BATHCA IUIFOCAMH,
IPEOCTaBIIEMbIMH ONTUMANbHBIM f, 4YeM mpu MeHbLIeM cueTe. TeopeTHuecKu
ontuMaibsHoe f 10ImycKaeT, 4To Bbl MOXKETE TOPrOBaTh OECKOHEYHO JCIMMbBIMH YacTSAMHU,
Yero B pealbHOM KU3HM HE ObIBAeT, IJIe HAaUMEHBIIMM KOJHMYECTBOM, KOTOPHIM BbI
MOYKETE TOProBaTh, SBIAETCS OAMH KOHTPAKT. B acHMMITOTHYECKOM CMBICIE 3TO He
uMmeeT 3HaueHua. Ho B peanbHOM JKM3HM CO CTaBKaMU B LIETBIX YMCIaX B TOPrOBYIO
CHCTEMYy HEOO0XOIMMO BBECTH TaKOW BapUaHT, KOTOPBIA MOTPeOyeT HACTOIBKO MaJbIid
IOPOLEHT OallaHca CYeTa, HACKOJIbKO TOJBKO BO3MOXHO, OCOOEHHO MAJisi HEOOJBIINX
cueroB. IlomHuTe, uro cymma, TpeOyemas Al OTKPBITHS KOHTpPakTa, B peabHOM
TOpro.iie OoJblle MepBOHAYATIBHBIX 3AJI0IOBBIX TPEOOBAaHUM U CYMMBI, OTBOJIMMOI 10/
KOHTPAKT ONTUMAJIbHBIM f.
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UYem yaiiie Bbl CMOXKETE U3MEHATH pa3Mep MO3UIUI AJIsi COOTBETCTBHS ONTHUMAIBHO-
My f, TeM Jydiie, MO3TOMY MMEET CMBICI TOPrOBaTh Ha PBIHKAX C HEAOPOTUMH KOH-
TpakTaMu. Kykypy3a MOXeT moka3aThCsi HE TAKUM MHTEPECHBIM PHIHKOM, Kak S&P. On-
HAKO Il HEKOTOPBIX TPEHAEPOB PHIHOK KYKYPY3bl MOXKET CTaTh YPE3BbIYANHO BOJIHYIO-
IIUM, €CJIM OHU OyayT OTKPBIBATH HA HEM HECKOJIBKO COTEH KOHTPAKTOB.

Tpeiinepsl, Topryomye akuusMu Wid (HopBapIHBIMH KOHTpPAKTaMHu (HaIpuMep Ha
pBIHKE (hOpEeKC), UMEIOT OTPOMHOE MPEUMYIIECTBO. Tak Kak clelyeT pacCUYUThIBAThH OII-
tumanbsHoe f n3 puHaHcoBbIX pesynbTaToB (P&Ls) Ha ocHoBe 1 KoHTpakTa (1 enuHUIIbI),
TO HAJIO CHayalla penInTh, Kakoi OyneT 1 eauHMIIa B akIMsIX Wiu B BaitoTe. Hanpumep,
Tpeinep ¢ poHIOBOrO phrIHKAa MOXKET BBIOpaTh B kKadectBe | emamuuibl 100 akmwmid. J{s
orpezeneHus: ONTUMaNbHOro ['oH OyAeT ucnoiab30BaTh NOTOK P&L, co3maHHbBIN TOProB-
neit 100 akumsmu. Ecnu cuctema TOProBiM mMoTpedyeT MCIoiib30BaTh 2,39 KOHTpakTa
WIM €TUHUIIBI, TO 3TO Oy/AeT BBIMOIHUMO. TakuM o0pa3oMm, UMest BO3MOXHOCTb TOPIO-
BaTh IPOOHOM YacThio | eqUHMIIEI, BB MOXKeETe dPPEKTHBHEE BOCTIONB30BATHCS TPEUMY-
niectBoM ontumMaibHoro f. Takum ke oOpa3om Hago MOCTyNaTh U TpeiaepaM C pbIHKA
(dopekc, KOTopble JODKHBI CHayalla PelIuTh, KaKUM OyAeT 1 KOHTPaKT WM eIUHHIIA.
Jlnsa tpelinepa c¢ poiHka ¢dopekc 1 eauHuieir MOXeT ObITh, HAPUMEP, OJAUH MUJLTHOH
nosnapoB CHIA vy oauH MIJUTHOH IIBEHIIAPCKUX (PAHKOB.

HackoJbK0 MOKeT ObITh cepbe3eH MPOUTPHIII

3/1ech BaXXKHO OTMETHUTb, YTO IPOUTPHIII, KOTOPBIM MOKET MPOU30UTH MPHU TOPTOBIIE
¢uKCUpoBaHHON Josiell (B MPOLEHTAaX OT BAIIero CYeTa), HCTOPUYECKH MOXKET OBITh
Takoi ke, kak f. J[pyrumu ciioBamu, eciu f paHo 0,55, TO IPOUTPHITIT MOXKET COCTABUTH
55% ot Bamero Oamanca. Eciu Bl TOpryere ¢ ontuMaibHbIM f, TO Bam HanOONbIINI
npourpsiil Oynaet sxkBuBaneHTeH f. Jlomyctum, urto f s cuctemsl cocrapinsier 0,55; npu
toproBie 1 koHTpakToM Ha Kaxjable 10 000 momutapoB 3TO O3HAYaeT, 4TO BalIUM
HanOonmpmuM yOsITKOM Oymer 5500 mommapoB. Korma Bbl BcTpeuaeTre HamOOIBITHI
IPOUTPHILI (CHOBA MBI TOBOPHUM O TOM, YTO MOXET IIPOU30MTH), MOKHO noTepATh 5500
JIOJUTAPOB MO KaXKJAOMY OTKPBITOMY KOHTPAKTY, U €clii y Bac 1 KOHTpakT Ha Kaxabie 10
000 monymapoB Ha cyere, TO B 3TOW TOYKE MPOUTPHIII COCTaBUT 55% Bamero Oananca.
bonee Toro, mosnoca mpoWrphIMIed MOXET MPOJODKUTHCS: CIENyIOIIas CAeNKa HIn
cepusi CIIENIOK MOTYT YMEHBILIUTH CUET elie Ooubiie. Yem nyuie
cucrema, TeMm Bblime f. Uem Bbimie f, Tem Goibllle BO3MOXKHBIM MPOUTPHII, TaK Kak
MaKCHUMaJIbHBIN Mpourpsil (B mporeHTax) He menblie f. [lapagokc curyanum 3axito-
4yaeTcs B TOM, YTO €CIIU CUCTEMa CIIOCOOHA CO3AaTh JOCTATOYHO BBICOKOE ONTHUMAIBLHOE
f, Toraa mpouTpHII ISl TAKOM CHCTEMBI Takke OyJeT M0CTaTOYHO BBICOKMM. C OIHOMA
CTOPOHBI, ONTUMaJIbHOE f TO3BOJIAET BaM MOJYyUYUTh HAHOOJIBIINI reOMETPUIECKHIl pOCT,
C Ipyroil CTOpOHBI, OHO CO3/JIaeT JJIs BacC JIOBYIIKY, B KOTOPYIO MOKHO JIET'KO ITOIIACThCSL.

Mpbl 3HaeM, 4TO €ciu IMpH TOProBie (PUKCHPOBAHHOW A0JIEH HCIOIb30BaTh OMNTH-
MaJibHOE f, TO MOYKHO 0’KMJAaTh 3HAYUTEIBHBIX MPOUTPHIIICH (B MPOLIEHTAaX OT OayiaHca).
OnTtumanbHoe f Mo0OHO TUTYTOHMIO — OHO JIa€T OTPOMHYIO CHITY, OJHAKO U 4pe3-
BBIYAHO OMACHO. DTU 3HAYUTEIIbHBIC MPOUTPHIIIH — OoJbIIast mpobiaemMa, 0COOEHHO
JUISE HOBUYKOB, MIOTOMY YTO TOPTOBJIS Ha YpOBHE oNTHMaibHOro f co3maer omacHOCTh
HOJYYUTh OTPOMHBIM MPOUTPHIII ObICTpee, YeM MpH 0ObIuHOW TOprosie. JuBepcudu-
Kallisg MOKET CHJIBHO CIUIAJIUTh MPOUTPHIL. [l1tocom ousepcugpuxayuu aeisemcs mo,
Ymo OHA NO360Jislem 0eamb MHO20 NONBIMOK (NPOBOOUMb MHO20 Uep) 0OOHOBPEMEHHO,
mem camvlm ygenuuusas oowyro npudwviis. CHpaBeyIMBOCTU pagdl CIEAYyeT OTMETHT,
9YTO JauBepcu(UKanUsA, XOTS OOBIYHO OHA M SBJISIETCS JIYYIIMM CIHOCOOOM ISt
CrJIQXKMBAHUS MPOUTPHILICH, HE 005f3aTeIbHO YMEHBIIAET MX M B HEKOTOPBIX CIIydasx
MOYKET JJa’Ke YBEIMYUTH YOBITKH!

CymiecTtByeT OmHOOYHOE NPEACTABICHHUE, YTO MPOUTPHIIIEH MOMKHO TOJHOCTHIO
u30exKaTh, €CIIM MPOBECTH JOCTATO4HO 3(dekTuBHy0 nuBepcudukanuio. Jlo HeKoTopon
CTEMEHH BEPHO, YTO MPOUTPHIIIM MOXHO CMSITYUTH MOCPEACTBOM 3 HEeKTUBHON
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nuBepcuUKaIi, HO WX HUKOTJAa Helb3sl MOJHOCThI0 HCKIIoUnTh. He BBOAMTE cebs B
3a0nyxneHne. He nMeer 3HaueHus, HAaCKOJIBKO XOpOIla IMpUMEHSEMas CUCTEMa, HE
UMeeT 3HaueHUs, Kak 3()(PEeKTUBHO BbI MPOBOAUTE AMBEPCU(UKAINIO, BBl BCE PABHO
Oylere CTaJKUBaTbCS CO 3HAUYMTEIbHBIMU Hpourpeimiamu. [IpmumHa 3TOro HE BO
B3aMMHOMN KOPPETSIUHN BaLIUX PHIHOYHBIX CUCTEM, TOCKOJBKY OBIBAIOT MEPUOBI, KOT/Ia
OOJIBITMHCTBO WJIM BCE PHIHOYHBIE CHCTEMBI MOpPT(ens paboTaroT MPOTUB Bac, KOTa, 110
BallleMy MHEHHIO, 3TOTO HE JOJDKHO TpoucxonuTth. IlompoOyiite HaiiTu moprtderns c
NSATHJICTHUMH UCTOPUYECKMMHU JAHHBIMH, YTOOBI BCE TOPTOBBIE CUCTEMBI paboTaii ObI
npu onTUMalbHOM f M MpU 3TOM MakcUManbHbI yObITOK ObLT ObI MeHee 30%! Drto
Oyner Hempocto. He wumeeT 3HaueHHs, CKOJBKO IPU O3TOM pPBIHOYHBIX CHUCTEM
ucnomnb3yercs. Eciu Bbl XOTUTE BCe cAeNaTh MaTeMaTHUYeCKHU MPAaBUIBLHO, TO HAJ0 ObITh
rotoBeIM K mnpourpsiny oT 30 1o 95% ot Oananca cuera. HeoOxoauma crpoxaiimas
TUCIUIUINHA, U JAJIEKO HE BCE MOTYT €€ COOJII0IaTh.

Kak Tonpko Tpelaep OTKa3bIBae€TCs OT TOPTOBJIM MOCTOSIHHBIM KOJIMYECTBOM KOH-
TPAaKTOB, OH CTAJKUBAETCS C MPOOJIEMOil, KaKUM KOJIMYECTBOM TOProBaTh. DTO MPOUC-
XOJMT BCETJ]a HE3aBUCUMO OT TOTO, IPU3HAET Tpelaep JaHHYIo npodiemy wiu Het. Top-
TOBJISI TIOCTOSIHHBIM KOJIMYECTBOM KOHTPAKTOB HE SIBIISICTCS PEIIEHUEM, TaK KaK TaKUM
00pa3oM HUKOTJa Helb3sl T0OUTbCA reomMeTpuueckoro pocta. Ilostomy, HpaBUTCS BaM
9TO WJIM HET, BOINPOC O TOM, KAaKUM KOJMYECTBOM TOProBaTh B CIEAYIOIIEH CHENKe,
Oynet HemzOexeH s Beex. [IpocToil BEIOOp Ccilyd4alfHOTO KOJIMYECTBAa MOXKET IPUBECTU
K cepbe3Holl ommubOke. OntumanbHoe f SBISETCS €AMHCTBEHHBIM MaTeMaTHYeCKU
BEPHBIM PELLICHUEM.

CoBpemenHasi Teopus noprgesas

BcenomuuTe cutyanuio ¢ ontuMaibHbIM f M MPOUTPHILIEM PBIHOYHOM CHUCTeMbl. YeM
JydIlle peIHOYHAS CHCTeMa, TeM Bbilie 3HayeHue f. OJHaKo eciiu Bbl TOPTyeTe C OITH-
MaJbHBIM f, TPOUTPHIIT (MCTOPUYECKH ) HUKOT/Ia HE MOKET ObITh MeHbIe f. Boobe ro-
BOpSI, UEM JIydllle pIHOYHAS CHCTEMa, TeM OoJblie OyayT MPOMEKYTOYHbIE TIPOUTPHIIIT
(B mporieHTax OT OanaHca c4eTa), €Ciid TOproBaTh Mnpu ontuMaabHoM f. Takum oOGpazom,
€CIIM BBl XOTUTE JIOCTUYb HAMOOJBIIET0 T'€OMETPUUYECKOTO POCTa, TO JOJDKHBI OBITh
TOTOBBI K CEPhE3HBIM IIPOUTPHIIIAM HA CBOEM ITyTH.

D¢ dextuBHas nuBepcuUKAIMS, MYyTEM BKIIOYCHHS B MOPT(HENb APYTHX PHIHOYHBIX
CUCTEM, SBJISETCS JIyYIIUM CIOCOOOM, KOTOPBIM MOXKHO CMSTYHUTH 3TOT MPOUTPHII U
IPEOoJIONIETh €ro, BCE eIIe 0CTaBasCh OJIM3KO K MUKY KpuBoii f (TO ecTh He ymeHbInas f,
ckaxem, 110 f/2). Korna ogna peiHOYHasi cucTeMa MPUHOCHUT YOBITOK, Jpyras MPUHOCUT
npuObUIb, TEM CaMbIM CMSTYas MPOUTPHIII MEPBOW. DTO TAaKKe OKa3bIBaeT OOJBIIOE
BJIMSIHME HA BeChb cyeT. PbIHOYHAs cucTeMa, KOTopas TOJIbKO YTO MCIbITalla MPOUTPHIII
(u Teneppb BoO3BpamaeTcs K xopoueil pabote), OyAeT UMETh HE MEHbBIIIE CPEJICTB, YEM 10
yObITKa (Oyarogapst TOMy, 4TO Apyras pbIHOYHas CHCTeMa aHHYJIHpPOBaia MPOUTPHILI).
JuBepcudukanus He OyeT CIepKUBATh IPUPOCT CUCTEMBI (HA000POT, ABHKEHHE BBEPX
Oyner ObIcTpee, TaKk KakK IOCIE MPOUTPHINIA Bbl HE HAYHETE C MEHBUIEro 4YHcla
KOHTPAaKTOB), NPU 3TOM OHAa CMST4aeT IMOHIWKEHHE OaynaHca (HO TOJBKO /IO OYCHb
OTrpaHMYEHHON cTeneHu). MOXXKHO paccUuTaTh ONTUMAILHBINA MOPTHEh, COCTOSIIUN U3
Pa3IMYHBIX PBIHOYHBIX CHCTEM C COOTBETCTBYIOIIMMH ONTUMANbHbIMU f. XOTS MBI HE
MOKE€M OBITh TMOJHOCTHIO YBEPEHBI, YTO ONTUMAJIbHBI B MPONLIOM MHOpTQenb Oyner
ONTUMAILHBIM M B OyIyIIeM, 3TO Bce ke 0Ooyiee BEpOSITHO, YEM TO, YTO MPOILIbIE
ONTHUMAJbHbIE MapaMEeTPbl CUCTEMbl OyIyT ONTUMAJIbHBIMU WU MPUOIUZUTEIHHO
ONTUMabHBIMU B Oynymiem. B To BpeMsi Kak ONTHMAaJIbHBIC MapaMeTpbl CHUCTEMBI C
TEYCHUEM BPEMEHH MEHSIOTCS JOBOJBHO OBICTPO, Beca OTAEIbHBIX CHCTEM B
ONITUMAJILHOM MOPTQeIie MEHIIOTCS OYeHb MEIJICHHO (KaK M 3HAYE€HUS ONTUMAIIBbHBIX f).
BooOie, xoppensiiys MexIy pbIHOYHBIMU CHCTEMaMHU JOCTaTOYHO CTaOWibHA. OTa
HOBOCTH OyzeT eme Oojee MpusATHA sl Tpeijaepa, €CaM OH YK€ Halled Takou
ONTHUMAJILHO CMEIIAHHBIN MOPTQEIb.
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Mopeas MapkoBuua

OcHOBHbBIE KOHILICTIIIMM COBPEMEHHON TEOpUU MOPTQess H3I0KEHb B MOHOrpaduu,
HalMcaHHoOM JaokTopoMm ['appu Mapkosunem. IlepBonadanbHo MapkoBul mpenro-
JIOXKWIJI, 4YTO YyIpaBjieHHe mopTdeneM SBISETCS MNpoOJIeMOil CTPYKTypHOTO, a He
WH/IMBUAYAJIbHOTO BBIOOpA aKIMif, 4TO OOBIYHO NpPAaKTUKyeTcs. MapKOBHI[ JOKa3bIBall,
ymo auBepcudukanus 3¢p(HeKTUBHA TOJIBKO TOTAA, KOTJa KOPPEAIUSI MEXAYy BKIIOUEH-
HBIMU B TOPT(QeNb phIHKAMU MMEET OTpHIaTeNbHOE 3HaueHue. Ecnu y Hac ecth mop-
T(heab, COCTaBICHHBIM M3 OJHOIO BHJA aKIUi, TO Hawilydllas AuBepcuUKalusg 10C-
TUTAETCSI B TOM CIly4ae, €ClId Mbl BbIOEpEeM JpYroil BHJ aKIMH, KOTOPbIE UMEIOT MH-
HUMaJIbHO BO3MOXXHYIO KOPpEJSIUIO C LIEHOW mepBoil akuuu. B pesynprate 3TOrO.
noptdenb B 1eIoM (€CIM OH COCTOUT M3 3THUX JIByX BUIOB aKUUH C OTpUIATEIHHOMN
KOppeJsuei) OyJeT MMETh MEHBIIYI0 TUCIEPCHIO, YeM JIF000W BHJ aKIMH, B3STHIA
OTJeNbHO. MapKOBUI] TPEANOJIONKWI, YTO HWHBECTOPHI JCHCTBYIOT pPalMOHAIBHBIM
CrocoOou U MpH HAIUYUHM BbIOOpA MPEANOYUTAIOT MOPTQEsb ¢ MEHBIIUM PUCKOM MpHU
paBHOM ypOBHE NMPUOBUIBHOCTH WJIM BBIOMpPAIOT MOpTQens ¢ Oonbiiel mpuObUIbIO, IPU
OJIMHAKOBOM pucke. Jlamee MapkoBHIl YTBEp:KIAeT, 4TO il JaHHOTO YPOBHS PHCKa
€CTh ONTHMAJBbHBIN MOPT(ETh C HAMBBICIIEH JOXOAHOCTBIO, U TAKUM JX€ 00pa3oM Juis
JAHHOTO YPOBHS JAOXOJHOCTU €CTh ONTHUMAJIbHBIN MOPTQesb ¢ HAUMEHBIIUM PHCKOM.
[Moptdenb, TOXOTHOCTH KOTOPOTO MOXET OBITh YBEIWYeHAa O€3 COMyTCTBYIOIIETO
YBEJIMYEHUS pUCKA WU TMOPTQesib, PHUCK KOTOPOrO MOMKHO YMEHBIIUTH 0e3
COITyTCTBYIOIIETO YMEHBIICHHUS JOXOJHOCTH, COTJIACHO MapKoBHILy, HedghdhexmusHbi.
Pucynok 1-7 mokasbiBaeT Bce HMMemIuecs MopTdenH, paccMaTpuBaeMble B JaHHOM
npumepe. Ecian y Bac moptdens C, TO sydiie 3aMEHUTH €ro Ha noprdens A, rae mnpu-
ObLIb Takas ke, HO C MEHBIIMM PUCKOM, UK Ha noptdens B, rae Bbl nmomyuure 00Jb-
IyI0 MPUOBLIG IPU TOM K€ pucke. ONUChIBas 3Ty CUTyalni0, MapKOBHUII BBEJ MMOHATHE
«wppexmusnas epanuyar» (efficient frontier). 10 Habop mnopTdenen, KOTOphIC
HAXOJSATCSl B BEpXHEH JIeBOW 4acTu rpauka, TO ecThb MopTdenu, NpuObLUIb KOTOPBIX
0oJbIlIe HE MOKET OBbITh yBelndyeHa 0e3 yBeIMUEHHUsl PUCKA, U PUCK KOTOPHIX HE MOKET
ObITh yMeHbLIeH 0e3 yMmeHbmieHus npuObutH. [lopTdenu, Haxopsmuecs Ha
3¢ peKTUBHON T'paHHIIC, HA3BIBAIOTCA 9¢hhexmuenvimu noptdensimu (cMm. Pucynok 1-8).
[opTdenu, KOTOpBIE HAXOAATCSA BBEPXY CIIpaBa U BHHU3Y CIIEBA, B IIEJIOM HEIOCTATOYHO
TUBepcU(PUIIMPOBAHBI [0 CpPaBHEHHIO C JpyruMu mnoptdensmu. Te xe mnoprdend,
KOTOpble HaxomsITcs B cepeauHe 3((EeKTUBHOW TpaHUIBI, OOBIYHO OYEHb XOPOIIO
muBepcudupoBansl. Beibop moprdenss HHBECTOPOM 3aBUCUT OT CTENEHH HEMpPUSITHUS
pUCKa HWHBECTOPOM — HWHA4ye TOBOPS, OT JKEJaHUs B3ATh Ha ceOs puck. B monenn
MapkoBuma nt060H mopTdenb, KOTOPhIM HaxoauTcss Ha AS(OPEKTUBHONW TpaHHUIIE,
SBJISICTCS. XOPOLIMM BBIOOPOM, HO KAaKOM MMEHHO MOpTQesb BEIOEPET WHBECTOP — 3TO
BOIPOC JIMYHOTO MPEANOYTeHUS (IIO3HEe Mbl YBHAUM, YTO €CTh TOUYHOE ONTHUMAJIbHOE
pacnonoxxeHue noptdens Ha 3PGEKTUBHON TPaHUIIC ISl BCEX HHBECTOPOB).

Mopnens MapkoBuiia nepBoHauaabHO ObUIa MpeAcTaBiieHa UId MOPTQens axiuii,
KOTOpbI MHBeCcTOp OyneT JepXaTh JOCTAaTOYHO Ja0iro. IloaToMy OCHOBHBIMH
BXOJHBIMU JAHHBIMU OBLIM OXHUJA€MbIE JOXOAbl IO aKIUsAM (Ompenensercs Kak
OKU/Ia€MBI MPHUPOCT LEHBl AKUWHU IUTIOC TUBUACHIBI), OXXHIAeMbIe JUCIEPCUU ITHUX
JIOXOJIOB ¥ KOPPEISILUHU J0X0J0B MEXAY Pa3IMYHbIMU akIuaMU. Eciiu 661 Mbl
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Pucynok 1-7 Cospemennas meopus nopmghens
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Pucynok 1-8 O¢hgpexmuenasn epanuya

MEePEHECIIH ATy KOHIEMINI0 Ha (PhrOYepChl, TO ObUIO ObI pa3yMHBIM (TaK Kak Mo (bIo-
yepcaMm HE BBIILJIAYMBAIOT JAUBUACHAOB) U3MEPATh OXKUAAEMOE MOBBIIICHUE IIEHBI, JTHUC-
NEPCUI0 M KOppeNsSIMKM  pa3iuyHbIX (¢piodepcoB. Bosnukaer Bompoc: «Eciu bl
U3MEpSeM KOPPEJSIIHUIO [IEH, TO YTO MPOM30MAET MpH BKIOYEHUH B MOPTHENTs IBYX
CHUCTEM C OTPHIATEIIBHONW KOppesiueii, paboTalomux Ha OJHOM U TOM K€ PBIHKE?»
Honyctum, y Hac ectb cuctembl A U B ¢ orpunarensHoil koppensuueid. Korna A B
npourpsiiie, B B BeurpeIiie, 1 Ha000poT. PasBe 3To He waeanbHas nuBepcupUKaIims?
JIeCTBUTENBHO, MBI XOTHM UBMEPUMb He KOPPeNAYuU YeH DPbIHKO8, HA KOMOPbIX
pabomaem, a KOppensyuu USMEHEeHUll eHCeOHeBHbIX OANaHCO8 PA3IUYHBIX PLIHOYHBIX
cucmem. VI Bce-Taku 3TO SBISIETCS CpaBHEHHEM SIONOK U amenbCcUHOB. CKaxkeM, IIBe
PBIHOYHBIE CHCTEMBI, KOPPENSLUU KOTOPBIX MBI coOHMpaeMcsi U3MEpHUTh, paboTaloT Ha
OJIHOM U TOM K€ PBIHKE, ¥ OJIHA M3 CUCTEM MMeeT onTuMaibHoe f, cooTBeTCTBYIOMmIEE |
KOHTPAakTy Ha kaxabie 2000 gosmapoB Ha cyeTe, a Apyrasi CUCTEMAa UMEET ONTUMAJIBHOE
f, coorBercTByrOMIEe 1 KoHTpakTy Ha Kaxkasie 10 000 momrapoB Ha cuete. UTOOBI MOHATH
CyTb TOProBiIM (PUKCHUpOBAHHOW Jd0jell B mopTdene U3 HECKOJbKHX CHCTEM, Mbl
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nepeBe/ieM M3MEHEHHUs €XKEIHEBHOro OallaHca /JIs JTaHHOW PBIHOYHOW CHCTEMBI B
exenneBuple HPR. HPR B 3TOM KOHTEKCTe oO3HaudaeT, CKOJBKO 3apabOTaHO WIH
MIPOUTPAHO B JAHHBIM JIGHb Ha OCHOBE | KOHTpaKTa B 3aBUCUMOCTH OT ONTHMAJILHOTO f
JUTst 9TOM cuctembl. PaccmoTpum npumep. CkakeM, pbIHOYHAsI CHCTEMa C ONTUMATbHBIM
f B 2000 nommapos 3a neHpb 3apadorana 100 gommapos. Torma HPR mist aToi#t peiHOYHOM
cucteMsbl coctaBuT 1,05. lneBHoe HPR mosxHO HaliTu crienyromuM oopa3om:

(1.15) HuesHoe HPR = (A /B) + 1
rae A = cymMma B JloJI1apax, BBIMTpaHHas WIN [IPOUTPAHHAas 34 OTOT JCHb;

B = onrumainbHoe f B gomnapax.

Jlnis paccMaTpuUBaeMBbIX PHIHOYHBIX CHCTEM IMpeoOpa3yeM HEBHBIE BBIMTPHIININ U MPO-
urpeiid B 1HeBHbIe HPR, Tormna Mbl monyunM 3HaueHHe, HE 3aBUCSIIEE OT KOJIMYECTBA
KOHTpakToB. B yka3anHoM npumepe, rae naesHoe HPR cocrasmnsier 1,05, Bel BbMrpanu
5%. Ot 5% He 3aBucAT OT TOro, Ob1 y Bac 1 koHTpakT win 1000 koHTpakToB. Tenepsb
MOYKHO CpaBHHMBaTh pa3Hble mopTdenu. Mbl OyaeM cpaBHHBATh BCE BO3MOXKHBIE KOM-
OuHaruu nmopTdeneil, HadnHas ¢ mopTdenei, COCTOSIMX U3 OJHOW PHIHOYHOW CUCTEMBI
(st KaXxIo0i paccMaTpuUBaeMON PHIHOYHOW CHCTEMBI), 3aKaH4YMBask mopTdensimMu u3 N
PBIHOYHBIX cHcTeM. B kadecTBe nmpumepa paccMOTpUM peIHOUHbIE cucTeMbl A, B u C, ux
KOMOWHAIMU OYIyT BBITJISAETH CIEAYIOIIUM 00pa3oM:

A

B

C
AB
AC
BC
ABC

Ho ne Oynem ocranHaBnuBaThCsi Ha 3TOM. J[s KoM KOMOMHAIIMM paccYMTaeM Beca
PBIHOYHBIX cuUCTeM B moptderne. s 3Toro HE00X0aAUMO 3a1aTh MUHUMAIBHBIA TpO-
IICHTHBIM BEC CHCTeMbl (WM MHUHUMajbHOE M3MEHEHHe Beca). B ciemyromem mpumepe
(moprdens u3 cucrem A, B, C) aTor MuHMManbHbIH Bec cuctemsbl paseH 10% (0,10):

A 100%

B 100%

C 100%

AB 90% 10%
80% 20%
700/ 30%
60% 40%
50% 50%
40% 60%
30% 70%
20% 80%
10% 90%

AC 90% 10%

80% 20%
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70% 30%
60% 40%
50% 50%
40% 60%
30% 70%
20% 80%
10% 90%

BC  90% 10%
80% 20%
70% 30%
60% 40%
50% 50%
40% 60%
30% 70%
20% 80%
10% 90%

ABC  80% 10% 10%
70% 20% 10%
70% 10% 20%
10% 30% 60%
10% 20% 70%
10% 10% 80%

Brenem monsarue KCII (komOunamms cucrem B moptdene). Teneps mius kaxmon KCIT
paccuntaem coBokynHoe HPR s otnensHoro aus. CoBokynHoe HPR ansa nannoro gus
Oyner cymmoit HPR kakmoit pBIHOYHOW CHCTEMBI JIsi ATOTO JHS, YMHOXXCHHBIX Ha
npoleHTHbIe Beca cucteM. Hanmpumep, mis cucteM A, B u C Mbl paccmaTpuBaeM Ipo-
nentHeie Beca 10%, 50%, 40% cooTtBercTBeHHO. [lanee qomyctuM, uto otnenbabie HPR
JUISL 9TUX PBIHOYHBIX cucTeM B TOT AeHb Obutu 0,9, 1,4 u 1,05 coorBercTBeHHO. Torma
coBokymHoe HPR mist aTOr0 MHs Oynet:

Cosokynnoe HPR = (0,9 * 0,1) + (1,4 * 0,5) + (1,05 * 0,4) = 0,09 + 0,7 + 0,42 =1,21

Tenepsr nanecem queBHbie HPR misa kaxxmoit KCIT va oce Y B monenun Mapkosuiia 3To
COOTBETCTBYET MojydyaeMoMy pgoxoay. Ha ocu X oOTIOXHM CTaHAApPTHOE OTKIOHEHHE
nueBHbix HPR s xaxxmoit KCII. B monmenun MapkoBuiia 3TO COOTBETCTBYET PHUCKY.
CoBpeMeHHYI0 TeopHio MopT¢ens 4acTo Ha3bIBalOT 1eopueti E -V, 4TO COOTBETCTBYET
Ha3BaHUsIM oceil. BepTukanbHyl0 oCh 4acTo Ha3biBaloT E — oxumaemas mpuObLIb
(expected return), a TOpU30OHTAIBHYIO OCh HAa3bIBAIOT V — JAUCIEPCUS 0XKHUAAEMOI MpH-
obumn (variance in expected returns). Ilocie storo moxHO HaiiTH 3(deKTuBHYIO
rpaHuily. Mbl BKJIIOUMIU Pa3iHyYHbIe PHIHKU, CUCTEMBI U (hakTophl f U Temepr MOXeM


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

konuyecmeenno onpeaenutb aydrnue KCII (to ecte KCII, koTopbsie HaXomaTCs BIIOJb
3¢ GEKTUBHOMN TPAHHUIIBI).

CtpaTerus cpeHero reoMmeTpuueckoro noprdens

B kakoii nMeHHO Touke Ha 3((EeKTUBHON TpaHHULE BBl OyJieTe HaXOIUThCs (TO €CTh Ka-
koBa 3¢ddextuBHas KCII), sBasercss ¢yHkiueil Bamero coOCTBEHHOTO HEMPUATHS
pHUCKa, 0 KpaiiHel Mepe, B COOTBETCTBHM ¢ MOJENb0 MapkoBuna. OJHaKo €CTh ONTH-
MajbHas TOoyka Ha 3¢ (EeKTUBHOM TIpaHUIE, U C MOMOIIBI0O MAaTeMaTUYECKUX METO/IOB
MOKHO HaiTu 3Ty Touky. Eciu Bbl BeiOepere KCII ¢ HauBBICIIUM CpeTHUM IreOMeTpu-
yeckuM HPR, To mocturnere ontumansHor KCII! Mbl MoOkeM paccuuTaTh CpeHee
reoMeTpuueckoe M3 cpenHero apudmernueckoro HPR u cranmapTHOro OTKIOHEHUS
HPR (o0e 3Tu Benmu4MHbI y HAC YK€ €CTh, TaK KaK OHH SIBISIOTCSA ocsiMU X U Y MOJeNH
Mapxosuma!) Ypasuenus (1.16a) u (1.166) narotr Ham Gopmymy IJis OLIEHOYHOTO CPE-
Hero reomerpudeckoro EGM (estimated geometric mean). J[aHHBIN pacdeT O4eHb OJH-
30K (0OBIYHO /10 YETBEPTOTO WJIM MATOrO 3HAKA MOCIE 3aIATON) K pealbHOMY CpEeIHEMY
FeOMETPUUECKOMY, MO3TOMY MOXKHO HCIIOJIb30BaTh OLEHOYHOE Cpe/iHee T'eoMeTpuyec-
KOE BMECTO PEAJIBLHOTO CPEAHETO FEOMETPUUECKOTO.

(1.16a) EGM = (AHPR~2-SD " 2) * (1/2),

(1.166) EGM = (AHPR "2 -V)* (1)2),

rane EGM == oneHounoe CpCaAHEC ITCOMCTPHUICCKOC,

AHPR = cpennee apupmernyeckoe HPR, nim KOOpAUHATa, COOTBETCTBYIOIIAs
JIOXOAy 1o TopTderto;

SD = crangaptHoe oTkiaoHeHue HPR, win koopawHaTa, COOTBETCTBYIOIIAS PHUCKY IO
nopTdento;

V = nucnepcus HPR, pasuas SD “ 2. O6e ¢popmbl ypaBHeHus (1.16) SKBUBAIEHTHEL

Ilpu KCII ¢ nHausvicuium cpedHum 2eomempuyeckum pocm cmoumocmu nopmaens oy-
dem maxkcumanbhvim, Oonee moeo, oannas KCII nozsonum oocmuuv onpedenenHoco
VPOBHS OANAHCA 30 MUHUMATILHOE BDEMSL.

E:xenHeBHBbIEC IPOLEYPHI IPH UCIOJb30BAHMH ONITHMAJIbHBIX
noprgeJei

[TocMoTpuM Ha mpuMmepe, Kak NMPUMEHATH BBIIICONMCAHHBIN MOJAXOJ] Ha €XeIHEBHOU
ocHoBe. [lomyctuMm, uyto ontuMmanbHoe KCII coOTBETCTByeT TpeM pa3iaudHbIM
pBIHOYHBIM cucTeMaM. [Ipenmonoxum, 94To npoueHT pazMenieHus cocrasisiet 10%, 50%
1 40%. Ecnu 651 BbI paccmaTpuBainu cueT B 50 000 qomnapoB, To OH ObLT OBl «pa3ieneH»
Ha Tpu cyOcuera B 5000, 25 000 u 20 000 gonnmapoB A KaKIOH PIHOYHOM CHUCTEMBI
(A, B u C) coorBercTBeHHO. 3aTeM aiisi OajlaHca MO CyOCYeTy KaKIOW PBIHOYHOMN
CHCTEMBl BBIYMCINTE, CKOJBKUMH KOHTpakTamMu ToproBaTh. Ckaxem, ¢dakrop f man
CJIEAYIOUINE BEITUYHMHBIL:

Peirounas cucrema A: 1 koutpakt Ha $5000 Gananca cuera.
Prirounas cucrema B: 1 konTpakt Ha $2500 Gananca cuera.

PerHounas cucrema C: 1 kontpakt Ha $2000 OGaanca cuera.
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Torma Bel Oyzere TOproBath 1 KOHTPAKTOM JUIsl peiHOYHOM crcTeMbl A ($5000 / $5000),
10 xoHTpakTaMu st peiHOYHOM crcteMbl B ($25 000 / $2500) u 10 xoHTpakTaMu s
peiHouHO# cuctembl C ($20 000 / $2000). Kaxasiii 1eHb, Korjaa oOIui OagaHc cueTta
U3MeHsieTcs, Bce cyOcdera mnepepaccuuthiBaiorcs. Jlomyctum, uro cuer B 50 000
JIOJUTApOB Ha cieayromui aeHs nonusuica 10 45000 momtapoB. Tak Kak Mbl Kaxabli
JIeHb 3aHOBO TIepepacIpeienisieM CpeacTBa mo cybcueram, To moirydaeM 4500 momtapos
JUIs. peIHOYHOM cuctembl A, 22 500 mommapoB mist peiHOYHOM cucteMbl B, u 18 000
JI0JUTapOB JUIsl pbIHOUHOM cuctembl cybcuera C. Ha cinemyromuii neHp Mbl Oynem
TOPrOBaTh HYJIEBBIM KOJIMYECTBOM KOHTPAKTOB IO phIHOYHOMU cucTeme A ($4500 / $5000
= 0,9, wn, Tak KaK MbI BCEr/1a OCHOBBIBaEMCS Ha IIeJIbIX uKciax, 0), 9 KoHTpakTaMu Jis
peiHOYHOM cuctembl B ($22 500 / $2500), 1 9 xoHTpakTamu Jjsl ppIHOYHOM cucteMbr C
($18 000 / $2000). [TepepaccunThiBaiiTe cyOcUeTa €XETHEBHO, HE3aBUCHMO OT TOTO, YTO
Bbl TMOJYYUIIU: TPUOBLIL WK YOBITOK. [loMHUTE, cyOcueTa, MCIONB30BAaHHBIE 3/1€CH,
SIBJISIFOTCS YCIIOBHOM KOHCTPYKIUEH.

Ectb Gonee mpocToil 1yisi MOHMMAaHUS CIOCO0, AAIOMIUNA Te ke caMble OTBETHI, — Je-
JICHWE OMTUMAILHOTO f PHIHOYHOW CHCTEMBI Ha €€ MPOIEHTHBIM BeC. DTO JIaCT CyMMY B
JoJutapax, Ha KOTOPYIO MBI 3aTeM pas3ienuM oOuuii 6amaHc cdera, 4TOOBl y3HATh,
CKOJIBKUMH KOHTPAKTaMHU TOProBaTh. Tak Kak OaylaHC cueTa U3MEHSETCS €XKETHEBHO, MBI
nepepaccunThiBaeM cyOcueTa TakXKe €KEIHEBHO [JIs TOJy4YeHHS HOBOro OOIIero
Oananca cueta. B paccMOTpeHHOM mpuMepe pblHOYHAs cuctema A, npu 3HaueHuu f B 1
koHTpakT Ha 5000 monnapoB GanaHca cyeta U npoiueHTHOM Bece 10%, cooTBeTcTByeT 1
koHTpakTy Ha 50 000 mommapoB obiero Oamanca cuera ($5000 / 0,10). PeiHouHas
cucrteMa B, npu 3HavueHnu 1B 1 koHTpakT Ha 2500 mosurtapoB OanaHca cuera U MPOIICH-
THOM Bece 50%, cooTBercTBYeT 1 KOoHTpakTy Ha 5000 mostapoB obmiero OanaHca cueTa
($2500 / 0,50). Peirounas cuctema C, npu 3HadeHuu B 1 koHTpakT Ha 2000 moimapos
OanaHca cuera u nporeHTHOM Bece 40%, cooTBeTcTBYeT 1 KOHTpakTy Ha 5000 nonnapos
obmiero Oamanca cueta ($2000 / 0,40). Takum oGpa3om, ecau Obl y Hac Obuto 50 000
JI0JUTApOB Ha cuyeTe, Mbl Obl TOpProBajiu | KOHTpPakTOM B pbIHOYHOW cucteme A, 10
KOHTpPAaKTaMH B pbIHOYHOM cucteme B m 10 koHTpakTamu B pbiHOYHOM cucteme C. Ha
CIEAYIOUMA JeHb Tpoueaypa mnoBropsercs. Ckaxem, Ham oOmuil OamaHc cuera
noBbicuiics 10 59 000 gonnmapoB. B atom ciaydae pazaenum 59 000 gonmapos Ha 50 000
J0JIIapoB U noiyuuM 1,18 (Miam okpyrisia A0 1enoro yucia 1), mosromy 3aBTpa MbI ObI
TOProBaJii 1 KOHTPaKTOM B pbIHOYHOU cucteme A, 11 xontpakramu ($59 000 / $5000
=11,8, yto Gumxe Kk nenomy yucay 11) B peiHOuHOU cucteme B u 11 koHTpakTamu B
peiHOUHOM cucteme C. I[lpennonoxum, B peiHOUYHOU cucteme C CO BUEpAIIHETO JIHS Y
HAac OTKphITa JuyinHHAs no3uniust Ha 10 konTpakToB. Ham He crnepyer n00aBisTh CEroaHs
no 11 xonTpakToB. CyMMBI, KOTOPBIE MBI PacCUMTHIBAEM C HCIIOJIb30BaHHEM OajaHca,
PACCUUTHIBAIOTCS TOJMBKO I HOBB1X mo3uruii. [loaToMy 3aBTpa (eciu OBUIO OTKPBITO
10 KOHTPAKTOB, HO MBI 3aKPBLIU MO3UIHUIO, T.€. 3aQUKCUPOBATH MPUOBLIL) HAM CIEAYyeT
OTKpbITh 1] KOHTpAaKkTOB, €CIM MbI IIOCUMTAEM 3TO Iieecoo0pa3HbIM. Pacuer
onTUMajbHOrO moptdens ¢ ucrnonb3oBaHueM exenaHeBHbIX HPR o3Hauaer, yto Ham
cnedyem BXOAWTH Ha PHIHOK U M3MEHATH MO3WIIMKA Ha €XEIHEBHOM OCHOBE, a HE OT
CHENKU K CHAENKe; HO 3TO He 00s3aTeNbHO JeNaTh, €ClIH BBl OyJIeTe TOProBaTh IO
JOJTOCPOYHON CHCTEME, IMOCKOJIBKY BaM OYIET HEBBITOJHO PETYIUPOBATH pa3Mep
MO3UINH Ha €XeTHEBHON OCHOBE HM3-3a BRICOKUX HAKJIAIHBIX pacxooB. Boobiie roBops,
BaM CJIEIlyeT WU3MEHSTh TMO3UIIMM Ha €XKEIHEBHOM OCHOBE, HO B PEaTbHON XU3HHU BBI
MOJKETe M3MEHSTh MX OT CHEJKU K CAeNKe ¢ Majoil morepeil TouHocTH. [Ipumenenue
NPaBWIBHBIX JHEBHBIX MO3HMIUN He sBIsieTCs OONbIIOi mpobiemoii. BemomuuTe, 9to
IIpU MOMCKE ONTUMATBHOTO MOPTQEst Mbl UCTOIB30BAIM B KaU€CTBE BBOJHBIX JIAHHBIX
nueBHbie HPR. TlosTomy Ham cnefoBasio Obl M3MEHSTH pa3Mep MO3UIUU €KETHEBHO
(ecriu ObI MBI MOTJTIM M3MEHSTH KKIYIO MO3UIUIO MO I[eHe, IO KOTOPOi OHAa 3aKphLIACh
Buepa). B IeHCTBUTENTHHOCTH ATO CTAHOBHUTCS HEMPAKTUYHO, TaK KaK M3ACPKKH Ha
TpPaHCAKIIMK HAYMHAIOT NEPEBEIINBATh MPUOBUIH OT €XKEIHEBHOTO U3MEHEHUS TO3UITHIA.
C npyroii CTOpPOHBI, €CJTU MBI OTKPBIBAEM TMO3UIINIO, KOTOPYIO coOHUpaeMcs yIepKUBATh
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B TE€UEHHE TOfla, HAM CIIeJlyeT MepecMaTpuBaTh €e yaile, 4eM pa3 B roj (T.e. B KOHIIE
CpOKa, KOTJia MBI OTKPOEM JAPYTYIO MO3UIHI0). Boobiie, B Mog{o0HBIX TOITOCPOUHBIX
CHUCTEMax HaM JIydYllle peryJupoBaTh MO3ULHI0 KAXAYIO HEAENI0, a HE KaXIbld JCHb.
AprymeHTanus 3/1€Ch TaKoBa: IMOTEPU M3-32 HE COBCEM INPABUIIbHBIX JHEBHBIX MO3UIINUN
MOTYT OBITH MEHBIIIE, YeM JOMOJHUTEIbHBIC U3AEPKKHU MO CAETKaM JUIs €KeIHEBHOTO
M3MEHEHUs MO3UIMI. BBl JOIKHBI ONpenenuTh, OCHOBBIBASICH Ha MCIIOJNB3YyEMOM TOp-
TOBOM CTpaTeruu, Kakue U3 notepb OyayT /uist Bac MeHble. Kakoit 00beM HCTOpHUECKHX
JTaHHBIX HEOOXOMUM JUIS pacueTa ONTHUMAIBHBIX TOpTQeneii? DTOT BOMPOC MOMKHO
chopMynHUpoBaTh HECKOJIbKO MHaue: «Kakoil 00beM UCTOPUUECKHUX JTaHHBIX HEOOXOAUM
JUIsL OTIpe/IeTICHNs] ONTUMAIBHOTO f MaHHOW PBIHOYHOHM cucTteMbl?» TodHOro OTBETAa HE
cymecTByeT. BooOriie, uem Ooubliie UCTOPUUECKHUX JAHHBIX Bbl UCTIOJIB3YETE, TEM JIy4Ile
JOJDKEH OBITh pe3ynbTaT (TO €CThb ONTHMajbHbIE TOpTdenu B OyaymeM OymyT
HAllOMHUHATh HBIHEITHUE ONTUMAalbHbIE MOPTQENH, pacCUUTaHHBIE MO HCTOPUYECKUM
naHHbIM). OJTHAKO COOTHOLIEHUSI U3MEHSIOTCS, XOTSI U MeuIeHHOo. O1Ha U3 npobieM npu
UCIIOJb30BAaHUU JAHHBIX 32 CIUIIKOM OOJBIION MEpPHOJ BPEMEHH 3aKII0YaeTCsl B TOM,
YTO BO3HHUKAET TEHJCHIMS K HCIOJb30BAaHUIO B MOPTQEsie PBIHKOB, KOTOpbIE ObLIN
aKTHBHBI B TipouuioM. Hampumep, ecnu Ob1 BBl co3aaBainu noptdens B 1983 roxy Ha 5
rojax IMpOLUIbIX JaHHBIX, TO, BEPOSITHEE BCEro, OJMH W3 JAPArol€HHBbIX METAJUIOB
okazajcsi Obl 4YacTblo oONTUMajdbHOro mopTdens. OTHAKO TOPTrOBbIE CHCTEMBI IO
JParoleHHbIM MeTajljlaM paboTaiu B OOJIBIIMHCTBE CBOEM OUYEHB IUIOXO HA MPOTHKEHUN
Heckoybkux JieT nocie 1980-1981 romos. Ilostomy, kKak BUAWTE, MPU OMNPEICICHUU
OyIyIIero ONTUMAIBHOTO TOPT(HENTsT MEXTy HCIOIB30BAaHHEM CIIHIIKOM OOJIBIIOro
KOJIMYECTBA MCTOPUYECKUX JTAHHBIX U UCIOJIb30BAHUEM CIIMIIKOM MAJIOTO KOJIMYECTBA
JIAHHBIX HYXXHO HaWTHU 30JI0TYIO0 cepenuHy. M, HakoHel], BOZHUKAET BOIIPOC, KaK 4acTo
clelyeT TOBTOPSITH BCIO MPOLEAYpY MOMCKa onTtuMaibHoro noptdens. [lo 6onpuiomy
CYETy BBl JIOJDKHBI JA€NaTh 3TO NOCTOSHHO. OJHAaKO B peaJlbHOM KU3HU JIOCTaTOYHO
TeCTHUpOBaTh Mmoptdens kaxasie 3 mecsma. M maxe eciu mpou3BOAUTH 3Ty ONEPaIUIO
Kaaple 3 Mecsla, BCe €Il €CTh BBICOKAsl BEPOSITHOCTb, YTO BBl MPHUJIETE K TOMY XK€
cocTaBy MOPTQEs UiIN OYeHb CXOHOMY C TEM, YTO CO3/Iajli paHee.

CymmMma BecoB cucteMm B nmoprdedte, npesbimarmas 100%

Jlo Hacrosiliero MOMEHTa Mbl OIpaHUYMBAIM CyMMY IpOLEHTHBIX BecoB 100 mpo-
neHTamMu. OJHAKO BO3MOXKHO, YTO CyMMa IPOLEHTHBIX pa3MEIIeHUN A MopTQes,
KOTOpBIA OyJEeT MMETh HAuBBICIIUN TIeoMmeTpuyeckuil poct, npesbicuT 100%. Pac-
CMOTPHUM, HaIlpUMep, /IB€ PbIHOYHBbIE CUCTeMbl, A U B, KOTOpble WIEHTHUYHBI BO BCEX
OTHOILEHUSAX, 32 TEM HMCKJIIOYEHUEM, YTO Yy HUX OoTpuuarenbHas koppemsuus (R < 0).
Homnyctum, yto ontumainbHoe f B poiapax Ais KaxaodW M3 3THX PHIHOYHBIX CHCTEM
cocrasisgeT 5000 nosmapos. JlomycTUM, YTO ONTUMANIBHBIA MOPTQETs Ha OCHOBE CaMOT0
BBICOKOT'O CPEIHEr0 reéOMEeTPUYECKOro — 3TO MopTdeinb, KOTopbiit pasmemniaer 50% B
KOKAYI0 U3 JIByX PBIHOYHBIX CHCTEM. DTO O3HAYaeT, 4TO BaM CIEAYeT TOprosarb 1
KOHTpakToM Ha Kaxzasie 10 000 mosmapoB OayiaHca JJisi pHIHOYHON CHCTEMBI A, W A
cuctembl B. OznHako korga ecTb OTpULATENbHAs KOPPEISALUs, MOKHO IOKa3aTh, YTO
ONTHUMAJIBHBIA POCT cueTa B ACHCTBUTEIBHOCTU OyAeT IOCTUTHYT NpU Topromie 1
KOHTpakToM Juisi Oananca, meHbiiero 10 000 momnmapoB Ui phIHOYHOM CHCTEMBI A
u/unu  peIHOYHOM cuctemMbl B. JlpyrumMu cnoBamu, Korja e€cTh OTpHUIATeNbHas
KOppelsiliMsl, cymMMa HpOLEHTHbIX BecoB MoxeT mnpesbiuare 100%. bonee toro,
BO3MO>KHO, UTO MPOLIEHTHBIE Pa3MEIICHHS B PRIHOYHBIE CUCTEMBI MOT'YT IO OTAEIBbHOCTH
npesblcuTh 100%.

HuTepecHO paccMOTpeTh Cily4ail, KOorJa KOppelslus MEXAY IBYMsS PBIHOYHBIMU
cuctemamu npuodnmxkaercs K -1,00. B atom ciydae cymma i1t GpUHAHCHPOBAHUS CACIIOK
10 PHIHOYHBIM CHCTEMaM CTPEMUTCS CTaTh OECKOHEUHO Masioil. Jlesio B TOM, 4TO B TaKOM
noptdene mouTy He OyneT MPOUTPHILIHBIX JHEH, TaK KaK MPOUrpaHHAasi B JAHHBINA JI€Hb
OJHOW PBIHOYHOM CHCTEMOM CyMMa BO3MEIIAETCS CYMMOM, BBIMTPAHHON Jpyrou
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PBIHOYHOI CHCTEMOH B TOT ke JieHb. [loaTomMy ¢ moMoripio AuBepcruUKAIi BO3MOXKHO
MOJyYUTh ONTUMAIBHBIN MOpT(dEns, KOTOPBIM pa3MmeniaeT MeHblnyro pomo f (B
JoJUTapax) B IaHHYIO PHIHOYHYIO CUCTEMY, YeM IMPH TOPTOBJE TOJIBKO B 3TOM PHIHOYHON
cucreme. Jlig 3TOro JUisl KakI0M pHIHOYHOM CHUCTEMBI Bbl MOXETE pa3JeiIUTh
ontuMainbHoe f B o/tapax Ha KOJTMYECTBO PHIHOYHBIX CUCTEM, B KOTOPBIX paboTaere. B
HalleM IpuMepe, BMeCcTO Toro 4rtoOsl BbIOpaTh 5000 nommapoB B KauecTBe
onTUManbHOro f I PBIHOYHOW CHCTEMBI A, HaM cleayeT HCmoiab30Bath 2500
nojutapoB (pazgenuB 5000 mommapoB, onmtuManbHOE f, Ha 2, KOJIHMYECTBO PBHIHOYHBIX
CHUCTEM, B KOTOpPBIX MBI coOMpaeMmcsi TOpProBaTh), WU TaKHUM >X€ OOpa3oM CclieayeT
IIOCTYIIUTh C PBIHOYHOM cucreMod B. Temepp, Korga Mbl HCIOJIB3YEM JIAHHYIO
OpoLeAypy AJis ONpeAesieHUs] ONTUMAIbHOTO CPEIHEro TeOMETPUYECKOro moptders,
koTopblid coctouT u3 50% it A u 50% nns B, 3TO o3Havaer, 4To HaM CIEAYyeT
ToproBaTth | KoHTpakTOM Ha Kaxkaeie 5000 momurapoB Ha OanmaHce IS PBIHOYHOM
cuctembl A ($2500 / 0,5) u ananormyno s B. B kadecTBe emie OIHON pPBIHOYHOI
CUCTEMBI Bbl MOKETE HCIIOIb30BaTh CUCTEMY OECIPOIIEHTHOTO BKJaAa. JTO aKTHUBBI, HE
npuHocsmue noxona, ¢ HPR = 1,00 kaxnpiii nenp. JJonmyctum, B HalieM MpeablIyIieM
IpUMepe ONTUMANIbHBIN pocT noxyyeH npu 50% mns cucremsl A u 40% 11 cuctemsl B.
Jpyrumu crnoBamu, cieayeT ToproBaTh | KOHTpakTOoM Ha kaxjele 5000 mommapoB Ha
Oayrance JUIsl ppIHOYHOM cucTeMbl A M 1 KOHTpakTOM Ha Kaxawle 6250 mommapos st B
($2500 / 0,4). Ilpu wucmonb30BaHMHM OECHPOIIEHTHOTO BKJaJa B KadecTBE JIPYyroi
PBIHOYHOM CHCTEMBI 3TO ObUTa Obl OJHA W3 KOMOWHAIMKA (ONTUMAJIbHBIN MOPTQEb,
kotopbiii Ha 10% B nmensrax). Ecnam Bamr mopTdens, HaiiIeHHBIH ¢ MOMOIIBIO 3TOM
IpOLEAYpbl, HE COJEPKHUT CHCTEMYy OECIpOILIEHTHOTO BKJIaJa B KauecTBE OJHON U3
COCTABJIAIONINX, TOTZA Bl JIOJDKHBI TOBBICUTH HCIIOJIB3YEMBIH (hakTop M pa3ieiuTh
ontuMaibHele f B Jommapax, HCIONb3yeMble B KadyecTBE BBOJHBIX JAaHHBIX.
BoszBpamasice kK Hamemy HOpuUMepy, IOMYCTUM, MBI HCIIOIB30BAIM OECIPOICHTHBIN
BKJIaJ U JIB€ PhIHOYHBIE cucTeMbl, A u B. Jlanee mpenmonoxum, 4yTo Hall UTOTOBBIN
ONTUMAJIbHBIA MOPT(HENs HE COAECPKHUT cucTeMy OecrpoueHTHoro Bkiana. Ilycts
onTUMaibHBIA mopTdens okazancs Ha 60% B poiHOUHOM cucreme A, Ha 40% B
peiHOYHOW cucteme B (Bo3MokHa irobasi apyrasi NMpOIEHTHas KOMOWHAIMS, Beca
koTopoii B cymme natot 100%) u Ha 0% B cucteMe OecripolleHTHOTo BKJIaaa. Eciu Obl
MBIl pa3feNWId HallkM onTUManbHble f B Jomnmapax Ha ABa, TO 3TOr0 ObLIO OB
HEJO0CTAaTOYHO. MBI OJKHBI pa3/IeuTh UX Ha 4ucio, Oombiie 2. tak, Mbl BepHEMCs U
pa3genuM HamM onTuManbHbie f B gomnmapax Ha 3 wim 4, ToKa HE TOJIYYHM
ONTUMAJIBHBIA MOPT(hEns, KOTOPBIH BKIIIOUAET CHUCTEMY OecHpoIlleHTHOro Bkiana. Ko-
HEYHO, B PEaJbHOW KU3HU 3TO HE O3HAYAET, YTO MBI JOJIKHBI pa3MellaTh KaKyro-JIn0o
4acTh HAIllero TOPrOBOTO KamuTalla B OeCIpOLIEHTHBIE BKJIaAbl. becnpolieHTHbIE aKTUBBI
CTOUT UCIOJB30BaTh JJISl TOTO, YTOOBI ONPEAEIUTh ONTUMAIBHYI0 CYMMY CPEJICTB Ha 1
KOHTPAaKT B KaXJOW pPHIHOYHOM CHCTEeME NpU CPAaBHEHHUU HECKOJBKUX PBHIHOYHBIX
cucteM. BBl JODKHBI 3HAaTh, YTO CyMMa MPOIICHTHBIX BECOB MOPT(dEsis, Mpu KOTOPHIX
JOCTUTAJICS HAUOOIBIINI T€OMETPUUYECKUI POCT B MPOILIOM, MOXET ObITh BbIlie 100%.
3TOro MOXXHO JIOCTHYb, pa3eNuB oNTUMalibHOE f B MoJutapax i KaKAOH PHIHOYHOM
CHUCTEMBl Ha HEKOE IeJIoe 4YHCIO0 (KOTOpOoe OOBIYHO SIBISETCS YHUCIOM PBIHOYHBIX
CUCTEM), BKIIIOUUB OECTIPOLIEHTHBIM BKIax (TO ecTh peiHOYHYIO cuctemy ¢ HPR = 1,00
Kbl JIeHb) B KayecTBE €Ile OJHOW PBIHOYHOM cucTembl. Koppensuuu pasinuyHbIX
PBIHOYHBIX CHCTEM MOTYT OKa3aTh CEpbe3HOe BO3JACHCTBHE Ha moprdens. BaxkHo
MOHUMAaTh, 4YTO TOPTQENb MOXKET ObITh OOJbINe, YeM cymMMa ero uacreil (ecimu
KOppeJSIIMM €r0 COCTABJIAIOIIMX YacTed JOCTaTOYHO HM3KH). Takke BO3MOXKHO, YTO
noptdenb OyneT MEHbIIIe, YeM CyMMa €ro 4acTel (ecu KOPPeNluy CIUIIKOM BBICOKH).
PaccmoTpuM cHOBa urpy ¢ OpOCKOM MOHETHI, TJi€ Bbl BBIMIPBIBAe€TE 2 10Julapa, KOraa
BbIMA/laeT JIMIEBas CTOPOHA, U TpOUTphIBaeTe | JoJutap, KOrjaa BhIMAgaeT oOpaTHas
ctopona. Kaxnprii OpocOK HMeeT MaTeMaTH4ecKoe OXumaHue (apudMerndeckoe)
nsATbaecAt neHToB. OntumansHoe f cocrabiser 0,25, TO ecTh HaJO0 CTaBUTH | JA0oJuTap HA
KaxJple 4 Joiiapa Ha cueTe, a cpenHee reomerpuyeckoe cocrasisier 1,0607. Tenepb
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pPaccMOTPUM BTOPYIO UTPY, TJIe CyMMa, KOTOPYIO Bbl MOKETE BBIUTPATh MU OpOCKe Mo-
HeThl, coctaBisieT 0,90 momnapoB, a cymMMa, KOTOPYIO Bbl MOXKeTe mpourpaTth, — 1,10
nojutapoB. Takas urpa uMeeT oTpHUIlaTeIbHOEe MaTeMaTnueckoe oxunanue -0,10 monna-
pa, TaKuM 00pa3oM, 371eCh HET ONTUMAIBHOTO f 1 COOTBETCTBEHHO HET M CPETHETO Teo-
meTpuyeckoro. [locMoTpum, uTo mpom3oiAeT, Korga Mbl OyJeM urpaTh B 00€ HUIpPbI
onHOBpeMeHHO. Ecnu koppensius 3tux urp paBHa 1,0 (TO €CThb MBI BBIUTPBIBAEM IPU
BBIMA/ICHUU JIMIIEBOW CTOPOHBI, & MOHETHI BCEr/a MajaroT Ju00 Ha JIMIIEBbIE CTOPOHBI,
aub0 Ha OOpaTHBIE CTOPOHBI), TOT/IA PE3YNbTAThl OBLTH OBl CICAYIOIIUMHU: MBI
BbIMTpBIBaeM 2,90 nosiapa mpu BbINAJECHUM JIUIIEBOH CTOPOHBI WK MpourpsiBaeM 2,10
Jl0JuTapa Ipy BbinazieHuu oOpatHoii. Takast urpa nuMmeer maremarnyeckoe oxunanue 0,40
noymapa, ontuMmanbHoe = 0,14 u cpeanee reomerpudeckoe 1,013. OueBuaHO, YTO 3TO
XYJIMNA TOJX0J K TOPrOBIIE C MOJOXKHUTEIbHBIM MaTeEMaTHUECKUM OKHUJIaHUEM. Ternepb
JOMYCTHM, YTO UIPbl UMEIOT OTPUIATENIbHYI0 Koppensuuto. To ecTh, Korja MOHETa B
Urpe C MOJIOKUTEIbHBIM MATEMAaTUYECKUM OKUJAaHUEM BBINIAJAEeT Ha JINLIEBYIO CTOPOHY,
Mbl TepseM 1,10 monnmapa B urpe ¢ OTpHUIIATEIbHBIM OXKUAAHUEM, U HA000poT. Takum
o0pa3zoM, pe3ysbTaToM JBYX urp Oyner Beiurpsim 0,90 nomiapa B OAHOM ciiydae U
npourpsi -0,10 nomtapa B 1pyromMm cinydae. Matemarudeckoe oxkuaanue Bce eme 0,40
noJutapa, omgHako omnrtmMansHoe f= 0,44, Wro maer cpemHee reomerpuyeckoe 1,67.
BcenomuuTe, 4To cpeqHee reoMeTpudeckoe sBiIsieTcs (pakTOpOM pocTa Ballero cuera B
CpPEIHEM 3a OJHY UIpy.. DTO O3HAYAET, YTO B TAKOH UIPE B CPEIHEM MOXKHO OKUIATh
Bpiirpeiia B 10 pa3 Oonblie, 4eM B YXKE€ pPacCMOTPEHHOM OJMHOYHOW UIpe C
MIOJIOKUTENIBHBIM MaTeMAaTUYECKUM okuaaHueM. OJHaKo 3TOT pe3yJbTaT IMOJIYy4YeH C
MOMOIIbI0 WIPHl C TOJOXKUTEIbHBIM MAaTeMaTHYECKUM OXHJIaHUEM M €€ KOM-
OMHUPOBAHMS C UTPOM C OTPHUIATENBHBIM OXHIaHHeM. [IpuurHa GONBIION pa3HUII B
pe3ylbTaTaX BO3HHMKAET M3-3a2 OTPUIATENILHON KOPPENALUUd MEXAY IBYMsI PHIHOYHBIMU
cucreMamMu. MBI PaccMOTpeNH TpuMep, Korjaa moprdens Ooiblle, YeM CymMMma ero
yacTe.

BaxHO NOMHHTB, YTO UCTOPUYECKH Balll IPOUTPHIII MOKET ObITh TaKOW k€ OOJIBIION,
Kak u mpoueHT f (B cMbIciie BO3BMOXKHOTO yMeHblIeHus OanaHca). B pelicTBuTenbHOCTH
BaM CJIelyeT OXHJaTh, YTO B OyIyIIeM OH OYIET 6bluie, YeM NAHHOE 3HAYCHHE. DTO
O3HAYaeT, 4YTO KOMOWHAIMS JBYX PBIHOYHBIX CHCTEM, JaX€ €CId OHU HUMEIOT
OTPUIATEILHYIO KOPPEIISIINI0, MOKET MPUBECTH K YMEHbBIICHUIO0 Oananca Ha 44%. D10
0oJbIlle, YeM B CHCTEME C MOJOKUTEIbHBIM MaTeMaTHYECKUM OXHJIaHUEM, B KOTOPOH
ontumansHoe f= 0,25, 1 MO3TOMY MaKCHUMaJIbHBIN UCTOPUIECKUNA MTPOUTPHIIT YMEHBIIUT
Oamanc TonbKO Ha 25%. Mopanb TakoBa: ougepcugpuxayus, eciu oHa Npou3eedeHa
APABUNLHO, AGNAEMCS MeMmoOOM, KOMopblil hogvluiaem npudwviiu. Ona He 006513amenbHO
VMeHbliaem Npoucpuliil  Xyouieeo — CIyydas, Ymo  abCONOMHO  NPOMUBOpeyUm
nonyaiapHomy — npeocmasinenuro. JluBepcuuKanus  CMAT4aeT ~ MHOTHE — MEIKHe
MPOUTPHIIIN, HO OHAa HE YMEHBIIIAET MPOUTPHIIIH XyAlero ciaydas. [Ipu ontumansaom f
MaKCHUMaJIbHBIE TIPOHUTPHIIINA MOTYT OBITh CYIIECTBEHHO OOJIbIIE, YeM TyMalOT MHOTHE.
[TosTomy, nake eciau Bbl XOpOIIO AWBepcuUIMpoOBaN MOPTHENs, cleayeT ObITh
FOTOBBIM K 3HAaYUTEIbHBIM YMEHbIIEHMsM OanaHca. OJHaKo AaBaiiTe BepHEMCS U
MOCMOTPUM Ha Pe3yJabTaThl, KOTJIa KOIPOUIMEHT KOPPENSUU MEXKIy IBYMS UTpaMu
paBen 0. B Tako#i curyanuu, KakuMu Obl HU OBUTH pe3yJbTaThl OJTHOTO OpOCKa, OHU HE
BJIMSIIOT Ha pe3ysbTaThl Apyroro Opocka. Takum o00pa3oM, €CTh YEThIpe BO3MOXKHBIX
pe3ynbrara:

HUrpa 1 Hrpa2 Hroro

Pesynbrar Cymma PesynbTar Cymma Pesynbrar Cymma
Bemrpeim $2,0 Berpsim $9.0 Bomrpeim $2,90
Bemrpeim $2,0 [Ipourpsin -$1,10 Bomrpeim $0,90

[Mpourpsir -$1,00 Bemrpeimr $0,90 [Tpourpsimr -$0,10
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IMpourpsimr -$1,00 IMpownrpeim -$1,10 Ipownrpsim -$2,10

MaremaTtnueckoe 0XKMIaHUE PABHO:
MO =29 *0,25+09 *0,25-0,1 *0,25-2,1 * 0,25 = 0,725 + 0,225 - 0,025 - 0,525

0,4

Maremarnueckoe oxkunanue pasHo 0,40 mommapa. OntumansHoe f B ATOM mocienoBa-
TenpbHOCTH cocTaBiseT 0,26, wiu 1 craBka Ha kaxasle 8,08 mommapa Ha OanaHce cueTa
(Tak Kak HaAMOOJBIIUK MPOUTPHII 371ech paBeH -2,10 momnapa). Takum obGpa3zom, Mak-
CHUMAaJIbHBIH MCTOPUYECKHH MPOUTPHIII MOKET OBITh 26% (IpUMEPHO TaKOH *Ke, YTO U B
IPOCTOW HUIpe C TMOJOXKHUTEIbHBIM MaTeMaTH4ecKuM oxuaanueM). OIHAako B 3TOM
npUMepe MPOUCXOTUT CTIIAXUBAHUE yMEHbIIeHWU Oamanca. Eciaum Obl MBI IpocTO pac-
CMaTpUBAJIM WIPY C TMOJONKHUTEIbHBIM OXXHUIAHUEM, TO TPETbs IMOCIEIOBATEIHLHOCTh
npuHecaa Obl HaM MaKCUMAIBHBIN POUTPHIII. Tak Kak Mbl KOMOMHHPYEM JIBE CUCTEMBI,
TPEThS TOCJIEIOBATEILHOCTH O0JIee pOBHAsI. DTO €AWHCTBEHHBIN TUTI0C. CpenHee
reoMeTpuueckoe 3aech pasHo 1,025, To ecTb CKOpOCTh pocTa B JBa pa3a MEHbIIE, YEM
P TPOCTOM UTPE C TMOJIOKUTEIIbHBIM MaTEMaTHUYECKUM OXujaHuem. Mbl aemaem 4
CTaBKHU (KOTJa MOTIHU ObI CAENAaTh TOJIBKO 2 CTaBKH B MPOCTOM UTPE C MOJIOKUTEITHHBIM
O’KHMJIaHHEM), a OOJIBITIC HE 3apabaThiBaeM:

1,06072=1,12508449
1,025"4=1,103812891

Od4eBUIHO, YTO TpHU AWBEPCUDUKAIMH BBl 00/IJICHbl HWCIIONB30BATh TAKUE PHIHOYHBIC
CHUCTEMBI, KOTOPbIE UMEIOT CaMyI0 HH3KYIO0 KOPPEJAINI0 TPUObUICH APYT K IPYTy, U XKe-
JaTeNbHO OTPUIIATEIHHYIO KOPPETSIUio. BBl TOJDKHBI MOHUMATh, YTO YMCHbIIIEHUE Oa-
JaHCa XYIIEeTO Clydas e1Ba JIM OyJIeT CMATYCHO JUBEpCUUKAIIUEH, XOTS BbI CMOXKETE
cMsruaTh MHOTHE OoJjiee crabble yMeHbIeHUs Oananca. Haubonvwas nomvsa ousepcu-
Quxayuu cocmoum 6 YIyuULeHUU CPeOHe20 2eomempuyecko2o. MeTom Toucka
ONTUMAJIFHOTO TOPTQENs IMyTeM pPacCMOTPEHUs YUCTHIX JHEBHbIX HPR ympasnmaser
HEOOXOJAMMOCTh CMOTPETh 3a TE€M, CKOJBKO CJIEJIOK B KaXJIO0W PBIHOYHOW CHCTEME
npousonuio. Mcmonap3oBaHME ATOrO0 METOJa MO3BOJIUT BaM HAOIIOJATh TOJIBKO 3a
CPETHHM T€OMETPUYECKUM HE3aBHCUMO OT YacTOTHI CACIOK. TakuM oOpa3om, cpeaHee
r€OMETPUYECKOE CTAHOBUTCA €JUHCTBEHHOM CTaTUCTHUYECKON OLIEHKOW TOr0, HACKOJIBKO
NPUOBLIBLHBIM SBJIsIETCA MOPThenb. [ 1aBHas 1enb AUBEPCUPUKAIIMN — 3TO TOJyYCHHE
HAMBBICIIETO CPEHETO T€OMETPUUECKOTO.

Kak pa30poc pe3ybTaToB 3aTparuBaeT reOMeTpu4eCKUuii pocT

[Tocne Toro kak Mbl IPU3HAIU TOT (PAKT, 4YTO, XOTUM MBI TOT'O WJIM HET, CO3HATENILHO WU
HET, KOJMYECTBO JJIsi TOPTrOBJIM ONpENENsIeTCs MO0 YPOBHIO OajaHca Ha cueTe, MOXKHO
paccmatpuBath HPR, a He naenexsble cymmbl. TakuM o0pa3oM, Mbl HpUIaJuM
YIPaBICHUIO J€HbIaMU OMNPEJEIIEHHOCTh U TOYHOCTh. MBI CMOKEM IMPOBEPUTH HAIlU
CTpaTeruy YyOpaBJIE€HUS JEHbIAMHU, COCTABUTh IIpaBWJIa U CHAEJIATh OIpPEACICHHBIC
BBIBOJBL. [TocMOTpHM, Kak CBsI3aH T€OMETPUUYECKUM pOCT U pazdpoc pesyabtaTtoB (HPR).

B 3710i1 Auckyccun Mbl U IPOCTOTHI OYyJIeM MCIIOJIb30BaTh IPUMED a3apTHOW MIPBI.
PaccmoTpum nBe cuctemsl: cucremy A, koTopas BbiurpeiBaer 10% BpemMeHH U MMEET
OTHOIICHHE BBIUTpHIL/Tpourpeil 28 k 1, u cucremy B, xoropas BemrpsiBaer 70%
BPEMEHM M MMEET OTHOIIEHHME BbIMTphIl/mpourpeim 1,9 k 1. Hame maremaTtnueckoe
0’KMJIaHWE Ha €UHUIly cTaBkd sl A paBHo 1,9, a nnsa B paBno 0,4. [loatromy mMbl Mo-
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KEM CKa3aTh, 4TO ISl KaXJIOW EJMHHUIIBI CTAaBKH CHCTEMa A BBIUTPAET, B CPETHEM, B
4,75 pa3 Oomnbire, yem cuctema B. Ho mgaBaiite paccMOoTpuM TOProBio (pUKCHpOBaHHOU
nonei. Mbl MO>KeM HalTH onTHManbHbIe f, pa3gennB MaTeMaTH4ecKoe OXKHIaHWE Ha
OTHOIIICHHE BBIUTPBILI/TIPOUTPHIII. DTO AacT HaM ontuMmanbHoe f = 0,0678 mnst A u 0,4
s B. Cpennue reoMeTpuueckwe JUIS KakKAOH CHCTEMBI HPU  COOTBETCTBYIOIIMX
3HAYEHUSAX ONTUMANIBHBIX f cOCTaBsAT:

A=1,044176755
B=1,0857629

Kak Bugute, cucrema B, HecCMOTpst Ha TO YTO €€ MaTeMaTUYECKOe OXKUAAHUE TPUMEPHO
B YETHIPE pa3a MEHBIIE, YeM CUCTEMBI A, TPHHOCUT TIOYTH B JBa pa3a OOJIbIIE 3a CTABKY
(moxoxHocts 8,57629% 3a craBKy, KOI/Ia Bbl PEMHBECTUPYETE C ONTUMAaJIbHBIM f), ueM
cucteMa A (koropas npuHocut 4,4176755% 3a craBky, Korja Bbl PEHHBECTUPYETE C
ONTUMAaTbHBIM f).

Cucrema % BuIMrpeimeit Boiurpobim: MO f Cpennee
Hpourpeim reoMeTpuyecKoe

A 10 28:1 1,9 0,0678 1,0441768

B 70 1,9:1 0,4 0,4 1,0857629

[Tpourpeim 50% mno 6anancy notpedyer 100% npubbuin s Bo3Menienus; 1,044177 B
crenenu X Oynet paBHo 2,0, korga X npuOIM3UTENbHO paBHO 16,5, TO ecTh A BO3Me-
menus 50% mpourpelma ans cucteMbl A motpedyercst Oonee 16 caenok. CpaBHUM ¢
cucremoii B, rne 1,0857629 B crenenn X Oynet paBHo 2,0, korga X MpHONIU3UTENBHO
paBHO 9, TO ecTh mua cucteMbl B morpebyercs 9 cnmenok mns BosmemeHus 50%
MPOUTPHIIIIA.

B uem 31ech aeno? He motomy i Bce 3TO MPOUCXOIUT, UTO cCUcTeMa B nmeer nmporieHT
BBIMTPBIITHBIX CACNOK Bbiie? VcTuHHAs mpudwHA, MO0 KOTOpo B ¢yHkmmoHupyer
aydiie A, KpoeTrcss B pa3dpoce pe3yibTaToB M €ro BIMSHUM Ha (YHKIHMIO pOCTa.
BonpmmHCTBO TpeitiepoB omuOOYHO cuuTarT, uto (yHkuus pocra TWR 3amgaercs
CIIETyIOIIUM 00pa3zoMm:

(1.17) TWR=(1+R)"N,

rae R =mpouenrtnas craBka 3a nepuoj (Hanpumep, 7% = 0,07);

N = KoJIMYeCTBO NEPUOIOB.
Tax kak 1 + R 10 xe, yto u HPR, GosnpmmHCTBO OMMOOYHO mosaraet, 4to (GyHKIHs
pocra' TWR paBHa:

(1.18) TWR =HPR "N

Ota (yHKIUS BepHA TOJIBKO TOr/Aa, Korjaa npuosuib (To ectb HPR) mocrosiHHa, yero B
ToproBiie He ObiBaeT. PeanpHas QyHKIMs pocta B Toprosie (wim JF000¥ Ipyroi cpene,
rae HPR He sBisieTcs mocrosHHOM) — 3TO mpomsBeneHue Bcex HPR. Jlomyctum, mbr

1
MHorue omub0o4YHO HMCoNb3yIoT cpennee apudmernyeckoe HPR B ypaBnennn HPR ” N. Kak 371ech mokasaHo, 3T0 He JacT

uctuaHoe TWR mocne N urp. Bol 10o/mDKHBI HCIIOIB30BaTh reOMeTpHIEcKoe, a He apupmerudeckoe cpennee HPR * N. Orto mact
uctuanoe TWR. Ecmu cranpaprHoe otkinoneHune HPR pasHo 0, torma apudmerndeckoe cpemnee HPR u reomerpuueckoe
cpenHee HPR skBHBasIeHTHBI, M HE UMEET 3HAYEHUS, KAKOE U3 HUX Bbl UCIIOJIB3YETE.
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TopryemM Kkode, Hamie ontuMmaiabHoe f coctaBimser 1 koHTpakT Ha kKaxayr 21 000
JIOJIApOB Ha OallaHCe cyeTa M MPOLUIO 2 CHENKH, OJHA M3 KOTOPBIX MpHUHECTa YOBITOK
210 pgonnapos, a apyras Beiurpei 210 qomwtapos. B stom npumepe HPR pasnbl 0,99 u
1,01 coorBercTBeHHO. Takum o6pazom, TWR pasHo:

TWR =1,01 * 0,99 = 0,9999

JlononHuTenbHYI0 UHGOPMALIUIO MOXHO MOJyYUTh, HCIONB3Ys OLIEHOYHOE Cpe/iHee

reomerpuueckoe (EGM):

(1.16a) EGM = (AHPR * 2 - SD " 2) * (1/2),
U

(1.166) EGM =(AHPR " 2-V) " (1/2)

Teneps Bo3Benem ypaBHenue (1.16a) wm (1.166) B ctenens N, uTo0b! paccuntath TWR
Ono OyzeT O6JM3KO0 K «MYJIBTUIUTMKATUBHOW» (QYHKIIUH pocTa, neiicrButensnomy TWR

(1.192) Ouenoynoe TWR = ((AHPR *2-SD ~2) ~ (1/2)) * N,
WIH

(1.196)  Ouenounoe TWR = ((AHPR ~2-V) * (1/2)) * N,

rae N = KOJIM4ECTBO NEPUOJIOB;

AHPR = cpeanee apupmernueckoe HPR;

SD = crangapTHoe oTKIOHeHUE 3HaueHuii HPR;

V = nucniepcus 3nauennit HPR.

O6a ypaBuenus (1.19) sxBUBanEHTHBI.

[Tonyuennas wHpOpMANHS TOBOPHUT, YTO HAWIEH KOMIIPOMHCC MEXAY YBEIUYCHUEM
cpenueit apudmernyeckoit Toprosnmu (HPR) u aucmepcueit HPR, u cranoButcs scHa
npu4nHa, Mo koropou cuctema (1,9:1 ; 70%) paGotaer myumie, yem cucrema (28:1;
10%)!

Hameit uenpio sBnsercs MakcuMmuzanus koddduumenta stod (yHKUIUH, T.e. Mak-
CHUMHU3AIUs CIEeAYIONIEeH BEIUYNHBI:

(1.166) EGM = (AHPR " 2-V) "~ (1/2)

ITokazarens onenoynoro TWR, T.e. N, cam o cebe mo3zaboTurcsa. YBenuuenne N He sB-
JSeTCs MPOOJIEMOM, TaK KaK MBI MOKEM PaCIIUPHUTh KOJUIECTBO PHIHKOB HITU TOPTOBAThH
B 00Jiee KPaTKOCPOUYHBIX THUIAX CUCTEM.

Pacuer nucnepcuu u crangaptHoro oTkjaoHeHHs (V u SD COOTBETCTBEHHO) MOXKET
0Ka3aThCsl TPYIHBIM Ui OOJBIIMHCTBA JIIOJIEH, HE 3HAKOMBIX CO CTaTHCTUKON. BMecTo
9TUX BEJIMYMH MHOTHE MCIIONB3YIOT cpedHee abconiomuoe omkioHeHue, KOTOpoe Mbl Ha-
30BeM M. Uto0Os! HaliTH M, Haio MPOCTO B3ATH CpeliHee abCONIOTHOE 3HAYeHHE Pa3Ho-
CTH CaMOI BEJIMYHMHBI U €€ CPEITHETO 3HAYCHUSI.

(1200 M=) ABS(X; - X)IN

[Ipu K0510K071000pa3HOM pachpenesieHny (Kak MOYTH BCETa ObIBAET C paclpeeIiCHHEM
npuObLIeH U YOBITKOB TOPTOBOM CUCTEMBI) Cpe/iHee aOCOMIOTHOE OTKIOHEHUE TPUMEPHO
paBHo 0,8 cTaHAAPTHOTO OTKJIOHEHHs (B HOPMAJIBHOM PACIPEICICHUN OHO COCTABISIET
0,7979). IlosToOMy MBI MO’KEM CKa3aTh:

(1.21) M=0,8+SD
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(1.22) SD=1,25+M

O6o3naunm cpeanee apudmerndeckoe HPR mepemennoit A, a cpennee reomeTpruaeckoe
HPR nepemennoit G. Mcnone3yst ypaBaenue (1.166), Mbl MO>KeM BBIPa3UTh OLIEHOYHOE
CpellHee T€OMETPUYECKOE CIIEIYIOIINM 00pazoM:

(1.166) G=(A"2-V)~(1/2)
I/IS 3TOro ypaBHCHI/IH HOJ'Iy‘II/IMI
(123) G 2=(A"2-V)

Teneps BMECTO AUCTIEPCUU MTOACTABUM CTaHJAPTHOE OTKIOHEHHE [Kak B (1.16a)]:
(1.24) G"2=A"2-SD"2

W3 storo YpaBHCHUSA MBI MOXXEM BBIACIUTL KAXKAYHO IICPEMCHHYIO, a4 TAKXKC BbIICIINTH
HOJIb, YTOOBI IMOJIYYHTDb q)YHHaMeHTaJ'II)HBIC COOTHOLICHUA  MCXKAY CPCAHHUM

apu()METHUECKUM, CPEJHUM TI€OMETPHYECKMM M Pa3OpPOCOM, BBIPAKEHHBIM 3/1€Ch Kak
SD " 2:

(1.25) A*2-G"2-SD"2=0

(1.26) G"2=A"2-SD"2
(1.27) SD*"2=A"2-G"2

(1.28) A"2=G"2+SD"2

B sTux ypaBaenusix 3HaueHne SD”2 MoxxHO 3anucaTh kKak V win kak (1,25 * M) *2. Oto
MOJIBOAMT HAC K TOM TOYKE, KOT/la Mbl MOXKEM OIMCATh CYIIECTBYIOIINE B3aUMOCBSI3H.
OTtMmeThTe, UTO MOCIeqHEee U3 YpaBHEHUI — 3T0 TeopeMa [ludaropa: cymma KBaapaToB
KaTeTOB paBHa KBajpary rumnoreHy3bl! Ho 3mech rumoreHy3a 310 A, a MBI XOTUM
MaKCUMH3HPOBaTh OJHY M3 ee ctopoH, G. [lpu yBenmuennn G mro6oe mosbimenue D
(«xateT» nucnepcun, paBHblid SD unmu VA(1/2), wnm 1,25 * M) npuBeAeT K yBEITUYEHUIO
A. Korna D paBHo Hyito, Torna A paBHo G, 3TUM CaMbIM COOTBETCTBYSI JIOKHO TOJIKYE-
Mot pynkiuu pocta TWR = (1 + R)* N. JlefictButenbHo, koraa D paBHO Hy:IO, TOTAa
A paBHO G B cOOTBETCTBUU C ypaBHEeHHEM (1.26).

Mpb1 MOkeM cKa3aTh, 4TO NOBbIIEHHE A” 2 oka3biBaeT Ha G TO )K€ BO3/IEHCTBUE, UTO
¥ aHAJIOTMYHOE MOHIKeHNE BenuuHbl (1,25 * M) » 2.

(1.29) AAN2 =—-A((1,25* M) 2)

YT0oOBI MOHATH 3TO, paCCMOTPUM M3MeHeHue A ot 1,1 1o 1,2:

A SD M G A2 SD"2=(1,25*M)"2
1,1 0,1 0,08 1,095445 1,21 0,01
1,2 0,4899 0,39192 1,095445 1.44 0.24

0,23 = 0,23

Korma A=1,1,ToSD=0,1. Korna A = 1,2, T0, yToOBI TIOJNYy4uTh SKBUBajeHTHOe G, SD
nomkHo ObiTh paBHO 0,4899, cormacHo ypaBhenuto (1.27). Tak kak M = = 0,8 *
SD,ToM=0,3919. Eciiu mMbl Bo3BeZieM B KBaapart 3HadeHuss A u SD u paccuntaeM pas-
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HOCTh, TO moinyunMm 0,23 B cooTrBeTrcTBUM ¢ YypaBHeHweMm (1.29). Paccmorpum
CJIEIYIONIYIO TAOJIHIY:

A SD M G A2 SD"2=(1,25*M)"2
1,1 0,25 0,2 1,071214 1,21 0,0625
1,2 0,5408 0,4327 1,071214 1,44 0.2925

0,23 = 0,23

OTMeThTe, UTO B MPEAbIAYILEM IPUMEpE, I/Ie Mbl HAaYaJIl C MEHBIINX 3HaYeHUN pa3dpo-
ca (SD wmu M), TpeGoBanock X OoJblIee MOBBIIMIEHUE, YTOOBI MOCTHYb TOro ke G.
Takum 06pazom, MONCHO YMBEEPIHCOAMb, YMO YeM CUbHee 8bl YMeHbulaene OUCNePCUro,
mem Jnecue 0aemcs 00buUll Bblucpblud. ITO SKCIIOHEHIMANbHAS (DYHKIHS, TpUYEM B
npeznene, npu HyieBod aucnepcuu, G paBHo A. Tpeiinep, KOTOpbIii TOpryer Ha
(UKCHPOBAHHOM J0JIEBOI OCHOBE, TOJDKEH MaKCUMU3UpoBaTh G, HO HE 00s3aTeNbHO A.
[Tpu makcumm3zauuu G Haj0 MOHMMATh, YTO CTAHAAPTHOE OTKJIOHEeHHEe SD 3aTparuBaer
G B TOH e CTENeHH, 9TO U A B COOTBETCTBUH ¢ TeopeMoii [Tudaropa! Takum oGpazom,
KOrJa TpeWJep YMEHbIIAeT CTaHJIapTHOe OTKIoHeHue (SD) cBoMX CcHENoK, 3TO
SKBHBAJICHTHO MOBBIMIECHUIO apudmernueckoro cpeaaero HPR (t.e. A), u Hao6opoT!

DyH1aMeHTAJIbHOE YPABHEHUE TOPTrOBJIN

MEe1 MoxeMm IMOJIYYHUTH TO0pasgo 6OJ'H)HIC, €M MPOCTO IMOHMMAHHUE TOTO CbaKTa, qTo
YMEHBIIIEHHE pa3Mepa MPOUTPHIIICH YIydlIaeT KOHEYHBIM pe3ynbrar. BepHemcs k
ypaBHeHwuto (1.19a):

(1.19a) OueHoynoe TWR = ((AHPR *2-SD " 2) " (1/2)) * N

[MoxcraBum A Bmecto AHPR (cpennee apupmernueckoe HPR). lanee, Tak kak (X "Y)
NZ=X"(Y *Z), Mbl MOXKEM elie O0JIbIIe YIIPOCTUTh YPaBHCHHE:

Ornenounoe TWR = (A ~ 2 - SD ~ 2) * (N/2)

370 nociuenHee ypaBHEHHE Mbl HA30BEM ()YHOAMEHMAbHBIM YPAGHEHUEM MOP206IU, TaK
KaK OHO OIMCBHIBAET, KaK pasnuuHble (axkTopsl: A, SD u N — BAMSIOT Ha pe3yibTar
ToproBiu. OueBUAHBI HECKONBKO (hakToB. Bo-mepBhIX, ecnu A MeHblIe WM pPaBHO
€MHULIE, TOTAa MpHU JIIOOBIX 3HAYEHUSX JBYX IPYyrux nepeMmeHHblx, SD u N, Ham
pe3yabTaT He MOXKET ObITh Ooibiie enuHUNbL. Eciim A MeHble enuHHLbI, TO mpu N,
cTpeMsIIeMcsl K 06CKOHEYHOCTH, Halll pe3yJIbTaT MpHOIMKaeTcs K HyJIl0. DTO 03HAYAET,
4TO, €CJIM A MEHblIE WINM paBHO | (MareMaTndyeckoe OXHMJIaHWE MEHBIIE WM PABHO
HYJIIO, TaK KaK MaTeMaTHYeCKOe OXKUAAHHUE PaBHO A - 1), y HaC HET IIAHCOB IOJYYUTh
npubbUIb. DakTUYecKkH, ecii A MeHbIe 1, TO Halle pa3opeHHe — 3TO MPOCTO BOIPOC
BpPEMEHH (TO €CTh JOCTATOYHO 00JbIIoro N).

[Ipu ycnosuu, uto A 6onbiie 1, cpocrom N yBenuuuBaercs Haia npuosiib. Hampumep,
cucTeMa Mokaszaja cpeanee apudmermdeckoe 1,1 m cranmaptHoe otkioHeHue 0,25.
Takum oOpazom:

Ouenoynoe TWR = (1,1 * 2 - 0,25~ 2) *~ (N/2)
= (1,21 - 0,0625) ~ (N/2)
= 1,1475 ~ (N/2)

B namewm npumepe, rne xodp¢unuent pasen 1,1475; 1,1475 ~ (1/2) = 1,071214264.
Takum 00pa3oM, Kaxkaas CIeayroIas cIenka, Kaxaoe yBenndeHne N Ha eIMHUILY

COOTBETCTBYET YMHOXKEHHIO HAIIETO KoHeuHo2o cuema Ha 1,071214264. OTmeThTE, YTO
9TO YHUCIIO SBJSIETCS CPEIHUM TeoMeTpruecKuM. KaxIplid pas, Korjma OCYIIeCTBIISIETCS
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caenka u koraa N yBeIMUMBaeTCA Ha €IUHUILY, KO3()PHUIIMEHT YMHOXKAeTCs Ha Cpe/iHee
reoMeTpuueckoe. B 3TOM M COCTOMT JAEWCTBUTENbHAs TIOJb3a AMBEPCH(PHKAINY,
BBIDAKEHHAs ~ MaTEMaTUYECKH byHIaMEHTaIbHBIM  YpaBHEHHEM  TOPTOBIIH.
Jusepcughuxayusn nozeonsem eéam kax Ovl yeeauuums N (m.e. Koauuyecmeo coenox) 3a
onpeodenenuvlil nepuod epemeru. ECTh enie oHa BaKHas JIeTalb, KOTOPYIO HEOOXOAUMO
OTMETHTD MPHU PACCMOTPEHUU (DYHIAMEHTAIBHOTO YPAaBHEHUS TOPTOBIIU: XOPOIIO, KOT1a
Bbl YMEHBIIIAETE CTAaHAAPTHOE OTKIOHEHHE OoJblle, YyeM apupMETHUEeCKOe CpeaHee
HPR. Iloatomy cnenyer OBICTpO 3aKpbIBaTh YOBITOUHBIE IO3ULUHU (MCIIOJIB30BAThH
MaJieHbkHil stop-loss). Ho ypaBHeHHe Takke JeMOHCTPUPYET, UTO MPU BHIOOPE CIHUIIKOM
KECTKOTO CTOIa BBl MOXKETE OOJIbIEe MOTepsATh. Bac BBIObET ¢ pPBHIHKA M3-332 CIUIIKOM
0OJIBIIOrO KOJMYECTBA CHEJIOK C MaJeHbKUM MPOUTPHINIEM, KOTOpbIE TO3/HEe
OKa3aJIMCh Obl MPHUOBLIHLHBIMH, MOCKOIBKY A yMEHbIIAeTCs B OONBIICH CTENEHH, YeM
SD. Bmecte ¢ Tem, U yMeHbIlIeHHE OOJIBIIUX BBIUTPBIIIHBIX CAEJIOK MOMOKET Balei
CUCTEME, eclIi ATO yMeHbuiaeT SD Oonbiie, yeM ymeHbiaeT A. Bo MHOTHX ciydasx
3TOT0 MOYKHO JOCTHYb IMYTEM BKIIIOUEHMS B Bally TOPrOBYHO NPOTPaMMy OIIHMOHOB.
[To3unus o onuuoHam, KOTOpas HalpaBjieHa MPOTHUB MO3ULUU 0a30BOr0 MHCTPYMEHTA
(MoKyIika OMIMOHA WJIM TpOJa’ka COOTBETCTBYIOIIETO OMIIMOHA), MOXKET OKa3aThCs
BechbMa MoJie3Hol. Hanpumep, eciu y Bac IITMHHAS TIO3HIIHSI TI0 KAKOW-THO0 akiuu (Win
TOBapy), MOKYyIKa MyT-OMIIMOHA (WU MPOoiaka KOJIJI-OMIIMOHA) MOKET YMEHBIIUThH Ballle
SD 1o coBOKyNnHOH mo3uuuu B OOJbLIEH CTENeHu, 4yeM yMeHbInTh A. Eciu BB
noJrydaeTe npuObLIL 1o 6a30BOMY MHCTPYMEHTY, TO OyJeTe B yObITKe 1O oniuony. [lpu
9TOM YOBITOK OIIMOHY JIMIIb HE3HAYMTEIHHO YMEHBIIHUT OOmIyto mpuObUib. Takum
o0pa3oMm, BBl yMeHbIININ Kak Bamie SD, Tak u A. Ecnu Bel He nofyyaeTe NpUObUIb 10
0a30BOMY MHCTPYMEHTY, BaM HaJ0 yBenuuuTh A u ymeHbinTh SD. Hano ctpemuthes
yMeHBITUTH SD B OONbBIIEH CTETICHH, YeM YMEHBIITUTH A.

KoHneuHo, n3nepxku Ha TpaHCAKIMM IPU TaKOW CTPaTETMU JOBOJBHO 3HAUYMUTEIBHBI, U
OHM BCerja /OJDKHBI TPUHUMAThCAd B pacueT. UToObl BOCHONB30BATHCS TaKOH
CTpaTeruei, Baimia ImporpaMMa He JOJKHAa ObITh OpPUEHTHpPOBaHA Ha OYEHb KOPOTKUMN
cpok. Bce Bbllecka3aHHOE JIMIIb MOATBEPKIAET, 4YTO pPa3IUYHbIE CTPATErMu |
pa3IUyYHbIE TOPrOBbl€ MpaBuja JIOJDKHBI — pacCMaTpUBATBbCA  CTOYKH  3PEHUS
(GbyHIaMEHTAIbHOTO ypaBHEHHUs TOProBid. TakuM o00pa3oM, MBI MOXEM OILICHUTH
BIMSHUE 3TUX (AaKTOPOB HA YPOBEHb BO3MOXKHBIX YOBITKOB M IOHSTH, YTO HUMEHHO
HEOOXOJMMO CJeNIaTh AJIs yIyUYIIeHHUs] CHCTEMBI.

JomnyctuM, B J0JTOCPOYHOM TOProBOM IporpaMMe Obljla HCIOJB30BaHA BhIIIIE-
YIOMSIHYTasl CTpaTerusi MOKYIKH IyT-OMNIIMOHA COBMECTHO C JUIMHHOM NO3ULUENH IO
0a30BOMYy WHCTPYMEHTY, B pe3yJbTaTe MbI TONy4Ywin Oonbinee oreHouHoe TWR.
Curyanusi, Korja OIHOBPEMEHHO OTKPBITHI [UIMHHAs TO3MIMS 1O 0a3oBOMY
MHCTPYMEHTY U MO3ULHUSA 110 IyT-ONIMOHY, 3KBUBAJIEHTHA MIPOCTO JJIMHHON MO3UILIUHU 110
KOJUI-ONIMOHY. B TOM cityyae Jjiydiile mpocTo KynuTh KOJUI-ONIMOH, TaK KaK HU3JEpPKKU
Ha TPaHCAKIUU OyIyT CYLIECTBEHHO HIKE', YeM NPH HAJIWYMU JUIMHHOW MO3MIMH TI0
0a30BOMY MHCTPYMEHTY U JAJTUHHON MO3UIMU IO MyT-oniuony. [IpogeMoHCcTprpyem 310
Ha MpuUMepe pblHKa WHAEKCOB akiui B 1987 rogy. Jomyctum, Mbl mokynaeM 0a30BBIif
uHcTpymeHT — uHAekc OEX. Cucrema, KOTOpyr0 MBI OyJieM HCIIOJIb30BaTh, SBIISETCS
npocTeiM 20-IHEBHBIM NPOPHIBOM KaHaja. Kakaplii 1€Hb Mbl PACCUMTBHIBAEM CaMbli
BBICOKMI MaKCHUMYM M CaMblil HU3KUA MUHUMYM nocieanux 20 qHei. 3aTteM, B TEUCHHE
JTHSI, €CJIM PBIHOK MOBBILIAETCSI M KAaCAeTCsl BEPXHEH TOYKHU, MBI NMOKynaeMm. Eciau 1eHsl
UIYT BHU3 U KaCarTCS HU3IIEH TOYKH, MbI NpoaaeM. Eciu JHEBHbIE OTKPBITHS BbIIIE

! 31eck ecTh elme OJMH IUTIOC, KOTOPKIH Cpasy MOKeT ObITh 1 He BueH. OH COCTOHT B TOM, UTO MBI 3apaHee 3HAEM
MPOUTPHII XYALIEro cirydas. qu/ITblBaﬂ, HACKOJIbKO YyBCTBUTEJIbHO YPaBHEHUE ONITUMAJIBHOTO fx Han60nbmemy
MIPOUTPBHIIY, TaKask CTPATEI sl MOJKET MPHOIM3UTH HAC K MKy KPHUBO# f M MOKa3aTh, KAKUM MOKET ObITh HaHOOIbLINH
TpourpsI. Bo-BTOPEIX, mpobieMa MpourpeIina B 3 CTaHAAPTHRIX OTKIOHEHHUAX (WK 00JblIe) ¢ Oosee BHICOKON
BEPOATHOCTBIO, YeM ITO/[pa3yMeBaeT HOpMAIBHOE pacipeereHne, Oyaer ycrpanena. IMeHHo ruranTckue
MIPOUTPHIIH OoJiee 3 CTAHAAPTHBIX OTKIOHSHUH Pa3opsioT OONBIIMHCTBO Tpelaepos. ONIMOHHBIE CTPATETHH MOTYT
HOJIHOCTBIO YIPA3AHUT TaKUe IPOUTPHIIIN.
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HJIIM HHXC TOYCK BXOJa B PBIHOK, MbI BXOJIHM IIpU OTKPBITHUH. Takas cucrema
moApa3syMeBacT MMOCTOSAHHYIO TOPTOBJIIO HAa PBIHKEC!:

Jlarta Tlo3unus Bxoxn P&L TTonHBIN KamuTan BonaruneHocTh
870106 Plbiviciiebid 241,07 0 0 0,1516987
870414 Kopotxkas 276,54 35,47 35,47 0,2082573
870507 JlnmHHAs 292,28 -15,74 19,73 0,2182117
870904 Kopotxkas 313,47 21,19 40,92 0,1793583
871001 JlnmHHAs 320,67 -7,2 33,72 0,1848783
871012 Kopotxkas 302,81 -17,86 15,86 0,2076074
871221 JlnmHHAs 242,94 59,87 75,73 0,3492674

Ecnu onpenenste ontuManbHoe f no 3TOMy MOTOKY CHEJIOK, Mbl HalaeM, 4TO COOT-
BETCTBYIOIIIEE Cpe/lHEe reoMeTprueckoe ((pakTop pocTa Ha HaIllEeM CUETE 32 UTPY) PaBHO
1,12445.

Temepb MBI BO3bMEM T€ K€ CIEIKH, TOJIBKO OyIeM HCIIONb30BaTh MOJENb OICHKU
¢donnoBbix onunoHoB biska-1lloysca (moapobHo 06 3TOM OyAET paccka3aHo B riase S),
u Hpeo6pa3yeM BXOAHBIC HEHBI B TCOPCTHUCCKHUE LCHBI OIMMIIHOHOB. BXO)IHI)IG JaHHBIC
JUIs  LEHOBOM Mojenu OyayT CIEAYIOIIMMHU: HUCTOpPUYECKas  BOJIATHIIBHOCTB,
paccuuTanHas Ha ocHoBe 20 mAHEH (pacdyeT HCTOPHYECKOW BOJATHIIBHOCTH TaKKe
NPUBOJUTCS B IaBe 5), 6e3puckoBas craBka 6% u 260,8875 nHell (3T0 cpeaHee YucIio
pabounx aHel B roay). Jlamee Mbl TOMYCTUM, YTO MOKYNAeM OIMLMOHBI, KOTJAAa OCTaeTCs
poBHO 0,5 roga 70 1aThl UX UCHOJIHEHUs (6 MECSIEB), U YTO OHU «IpHU AeHbraxy». Jpy-
TMMHU CJIOBaMH, CYHICCTBYIOT HEHBI MCIIOJHCHHA, B TOYHOCTH COOTBCTCTBYIOHIHME ILICHE
BXOJa Ha phIHOK. [IoKynKa KOJI-OMIIMOHA, KOT/la CUCTeMa B JUIMHHON MO3MLMU 10 Oa-
30BOMY MHCTPYMEHTY, U IMyT-ONIMOHA, KOT/Ia CUCTeMa B KOPOTKOHM MO3UIUH 1o 0a3o-
BOMY WHCTPYMEHTY, C YY4€TOM IapaMeTpOB YIMOMSHYTOW MOJEIH OLEHKU OIMIIMOHOB,
JIacT B pe3yJIbTaTe CIETYIONIUI MMOTOK CAETIOK:

Jata TTo3unus Bxon P&L TTonHbii BazoBerit JeiictBue
KaIuTan HHCTPYMEHT

870106 JlnunHas 9,623 0 0 241,07 JIMMHHBIR KOJLT

870414 Oukcarus 35,47 25,846 25,846 276,54

870414 JnunHas 15,428 0 25,846 276,54 JnuHHBI Ty T

870507 Oukcarus 8,792 -6,637 19,21 292,28

870507 JnunHas 17,116 0 19,21 292,28 JITMHHBIH KOJLT

870904 Oukcarus 21,242 4,126 23,336 313,47

870904 JnunHas 14,957 0 23,336 313,47 JnuHHBL Ty T

871001 Oukcarus 10,844 -4,113 19,223 320,67

871001 JnunHas 15,797 0 19,223 320,67 JITMHHBII KOJLT

871012 Dukcarus 9,374 -6,423 12,8 302,81

871012 JnunHas 16,839 0 12,8 302,81 JnuHHBL Ty T

871221 Dukcarus 61,013 44,173 56,974 242,94

871221 JinunHas 23 0 56,974 242,94 JUTMHHBIH KoM
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Ecnu paccunrare ontumanbHoe f 0 3TOMY MOTOKY CIENIOK, MBI IPUAEM K BBIBOJY, YTO
COOTBETCTBYIOIIIEE CpeIHee TeoMeTprueckoe ((hakTop pocTa Ha HAlleM CUeTe 3a Urpy)
paBHO 1,2166. CpaBHHTE €ro CO CPEAHHUM T€OMETPUYCCKUM IMPU ONTHUMaIbHOM f 1is
6a3oBoro mHcTpyMmMeHTa 1,12445. PasHuna orpomHas. Tak kak Mbl MOJy4HIIM BCero O
CHENOK, TO MOXHO BO3BECTH Ka)X0€ CpellHee IeOMETpHuYecKoe B 0-yi0 CTENeHb s
onpeaenenuss TWR. Oro nact TWR no 6azoBomy unctpymenty 2,02 nmporuB TWR no
onronam 3,24. [Ipeobpazyem TWR B mpolieHT npuObLTH OT HAIIETO HA4aJIbHOTO CUETa.
Msr nomyuum 102% mnpulbutn mpu TOprosie MO 0a30BOMYy HHCTpYMEHTY u 224%
npUOBLTN TIPU TOProBiie oniuoHaMu. OMIIMOHBI B PACCMOTPEHHOM CIIy4ae MpeArnoyYTH-
TeJIbHEE, YTO MOATBEPKAaeTCs (yHIAMEHTAIBHBIM yPaBHEHHEM TOPTOBIIH.

JUIMHHBIE TO3UILIMK MO OMIIMOHAM MOTYT ObITh MeHee 3((EeKTUBHBIMHU, YeM JIMHHBIC
NO3UIMK 1O 0a30BOMYy HMHCTPYMEHTy. UTOOBI HE clenarh 3/ech OIINOKY, TOProBbIE
cTpareruu (a Takke BBIOOp CEpUH OMIIMOHOB) HEOOXOIMMO paccMaTpUBaTh C TOYKU
3peHus (pyHIaMEHTaIbHOTO YpaBHEHUS TOPTOBIIH.

Kak Bumute, QyHaamMeHTaTbHOE YpaBHEHHE TOPTOBIM MOXHO HCIOIb30BaTh IS
yIy4IIEHUS] TOPTOBIHU. YIIyUIICHUS MOTYT 3aKII0YaThCs B M3MEHEHUH JKECTKOCTH TPH-
Ka30B Ha 3aKpbITHE YOBITOYHBIX MO3UIMH (stop-loss MpuKka3oB), B yCTAaHOBIEHUU IieNieit
U Tak jaajee. DTH W3MEHEHHS MOTYT OBbITh BBI3BaHBI HEA(P(HEKTUBHOCTHIO TEKYIIEH TOp-
TOBIIH, a TaK)ke HEAPPEKTUBHOCTHIO TOPTOBOI METOAOTIOTHH.

Haoerocwv, 661 menepb nonumaeme, 4mo KOMNbIOMeEP HEGEPHO UCNONL3YEMCs OONbUUUN-
cmeom mpetidepos. Onmumuzayus, NOUCK CUCMeM U 3HAYeHUll napamempos, Komopule
Ob1 3apabomanu 6ovULe 8ce20 OeHee HA NPOULTbIX OAHHLIX,— NO CYMu nycmas mpama
eépemenu. Bam naoo nonyuums cucmemy, xomopas O6yodem npubviivna 6 0yoywem. C
HOMOWDBIO 2PAMOMHO20 YNPABNEHUS KANUMALOM 8bl CMONCEME «BbIHCAMbY MAKCUMYM
U3 cucmemsvl, KOMopas UMb MUHUMATbHO NpudblibHa. lIpubsiibHocms cucmemsl 8
Oonvbuieti cmenenu onpeoensiemcs YnpagieHuem Kanumaiom, Komopoe bl NpuMeHseme
K cucmeme, yem camou cucmemotl. Bom nouemy 6vl 001#CHbL CIPOUMb C80U CUCTEMbL
(unu mopeogvie Memoovl, eciu 8bl HACMPOEHbL NPOMUE MEXAHUYECKUX cucmem), Oyoyuu
VBEPEeHHbLIMU 8 MOM, YMO OHU OCMAHYMCS NPUOLLILHbIMU (0adce eclu MOJbKO
MUHUMATLHO NPUOBLIbHBIMU) 6 0YyOywem. [lomHuume, umo 3moeo Heab3si 00CMuUYb nymem
ocpaHudenus cmenenel c60000bl cucmemvl unu memooa. Illpu paspabomke eauieti
cucmembvl UL Memooa NOMHUMe Mmaxxtce 0 GYHOAMEHMANbHOM YPAGHEHUU MOP2OBTIU.
OHno Oyoem eecmu 6ac 6 GepHOM HANPAGIEHUU 6 OMHOWeEeHUU 3IPdexmugHocmu
cucmemvl unu memooda. Koeda oHo 0ydem ucnonvzoéamvcs emecme ¢ NPUHYUNOM
«HeocpaHuyeHus cmeneneu c60000bly, bl NOJYYUME MEMOO UIU CUCMEMY U CModceme
NPUMEHUMb PA3TUYHbIE MEXHUKU YNpasieHus oenveamu. Fcnonvzosanue smux memooos
ynpaeneHus oenveamu, 0y0b OHU IMNUPUYECKUMU, KOMOpble ONUCLIBAIOMC 8 MOl
2naee, iU NApamempudecKuMu (Umu mvl 3aumemcs 8 2naee 3), onpeoenum ChmeneHv
NPUOBLILHOCIMU 8AULE20 MeMOOa UNU CUCTEMbI.

I'naBa 2
XapakTepuCTUKH TOProBJu (PUKCUPOBAHHOU [10J1eH U

IHOJIE3HbIC METOABbI

Mbl  gudenu, umo OnMUMANbHLIL pOCcm cuyema O00Cmu2aemcs nocpeocmeom
ONMUManIbHo2o f. Omo 8epHO He3a8UCUMO Om UHCMPYMEHMd, UCNONIb3YemMo20 8
mopeosene. Pabomaem nu mvl Ha pviiKe (hblouepcos, akyuil uiu ONYuoHo8, ynpasisem iu
2pynnou mpetioepos, Npu ONMUMANbHOM [ docmueaemcsi ONMUMANbHBIL pocm, d
nocmasneHHas yeib — @ Kpamuauuiee epems. Mvi maxoice y3Hanu, Kak ¢ IMIUPULECKOU
MOYKU 3peHUss 00beOUHUMb pA3NUUHbIE PLIHOYHbIE CUCIEMbl HA UX ONMUMATbHBIX
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VPOBHSX [ 8 ONmMuManbHulil nopmeheiib, mo ecmo Kak CKOMOUHUPOBAMb ONMUMALbHOE f U
meopuio nopmens, UCnoab3ys NPouLible OaHHbLE OJisl ONPEOeleHUsl 66C08 KOMNOHEHMOE
6 onmumaibHom nopmeene. [laree Mvl paccMOmpum BadxiCHwle XAPAKMEPUCTUKU
Mop2osiu YUKCUPOBAHHOU OOJIel.

OntumanbHoe F 1uis HAYMHAOIIKMX TPeiepoB ¢ HeOOJIbIIMMHU
KanuTajaaMu

Kakum o6pa3om npu HeOOJIBIIOM cYeTe, KOTOPBIH JaeT BO3MOKHOCTh TOPTOBATh TOJIBKO
1 KOHTpakTOM, HCIIONB30BaTh MOJAXOA onTtuMaibHoro f? OOHO W3 TNpenIoKeHUH
3aKJII0YAETCsl B TOM, YTOOBI TOProBaTh | KOHTPAKTOM, YUHTHIBAsl HE TOJIBKO ONTHMAlb-
HOE 1B AoJutapax (HauOonbLIInid mpourpsii / -f), HO Takke MPOUTPHII U MapKy (3aJIor).
CyMMma CpeacTB, OTBEAEHHAs IO/ TEPBBIM KOHTPAKT, JOJDKHA OBITH OOJBIIE CYyMMBI
ONTUMAIIFHOTO B JIOJUIapax WM MapXH IUIFOC MaKCHUMAaJbHBI HCTOPUYECKUI
MIPOUTPHIII (Ha OCHOBE | eIMHMIIBI):

A = MAX {(Hautombsiumii mpourpsnu / -f ), (Mapxa + ABS (ITpourpeim))},
rae A =cymmMma B 10JJ1apax, OTBEJICHHAS MO/ EPBbIA KOHTPAKT;

f =onrumansHoe f (o1 0 10 1);

Mapika =nepBoHayalibHas CIIEKYJISITUBHASI Map Ka JUIsl TaHHOTO KOHTpaK Ta (3aJI0rOBBIC
CpeICTBa, HEOOXOUMBIE JUISI OTKPBITUS OTHOTO  KOHTPAKTa);

[Tpourpsiill =MakCUMabHbIA HCTOPUUECKU COBOKYITHBIN MTPOUTPHIII;
MAX {} = MakcuMaJbHOE 3HaYCHUE BBIPAKEHHS B CKOOKAX;

ABS() = dbynkuust abCOTIOTHOTO 3HAYCHUS.

IIpu Takoi mpouenype Bbl CMOXKETE NEPEKUTh MAKCUMAJIBHBIM IIPOUTPHIII U BCE €IlE
UMETh JOCTAaTOYHO JI€HEer JUIsl CIEAYyIOIIeld IMONBITKU. XOTS Mbl HE MOXEM ObITh
yBEpEHBI, YTO B OYAyIlleM MPOUTPHILI HAUXY/IIETO Cllydasi He MPEBBICUT UCTOPUUYECKUN
IPOUTPHIII HAUXYIIEro ciaydasi, MaJIOBEPOATHO, YTOObI Mbl HAa4yajy TOPTOBJIIO Cpasy ¢
HOBOI'0 MCTOPHYECKOIO MpOUTrphla. Tpelaep, UCIOIb3YIOIMNA Ty TEXHUKY, KayKIbIl
JI€Hb JJOJDKEH BBIUUTATh CYMMY, ITOJIyY€HHYIO C IOMOIIbIo ypaBHeHus (2.01), u3 cBoero
6anmanca. OcTaToK CleyeT pa3feiuTh Ha BEIMYMHY (HauOosbmmid npourpsim / -f).
[TosydeHHBI OTBET cienyeT OKPYIJIUTh B MEHBIIYIO CTOPOHY M NMPUOAaBUTH €IUHULLY,
TaKuM 00pa3oM, Mbl OJIYYUM YHCIIO KOHTPAKTOB JJIsi TOPTOBIIH.

[IposicauTe curyanuoo mnoMoker npumep. JomycTum, y Hac €CTb CHCTEMa, TIe
ontumansHoe f= 0,4, HanGoabIIUI HcTOpUUYECKUI mpourpsim paBeH -3000 nosuiapos,
MaKCHMaJbHbI COBOKYHHBIM mpourpseimr Obul -6000 nosmapos, a 3amor paseH 2500
nosnapoB. Mcnonb3ys ypaBHenue (2.01), Mbl momyuum:

A =MAX {(-$3000 / 0,4), ($2500 + ABS(-$6000))}

= MAX {($7500), ($2500 + $6000)}
= MAX {$7500, $8500} == $8500

Takum obpazom, HaMm cienyeT orBecTH 8500 10sIapoB MO MEPBbI KOHTPAKT. Ternepsb
JonycTtuM, 4To Ha HameM cuere 22 500 posmapos. I103TOMy MBI BBIMTEM CymMMYy IOJ
HepBBI KOHTPakT U3 Oananca: $22 500 - $8500 = $14 000 3aTtem pa3menum 3Ty CyMMy
Ha onTuMmaibHoe f B mommapax: $14 000/$7500 =1,867 OxpyriuMm MOJy4YeHHBIN
pe3yNbTaT B MEHBIIYIO CTOPOHY 10 Onmumxkaiimiero nenoro yucna: INT (1,867)=1 3arem
nob6asum 1 k momydeHHOMY pe3ysbTary (1 KoHTpakT yxe obecriedeHn 8500 mosmapamu,
KOTOpble Mbl BbIWIM M3 OanaHca):1+1=2 Takum oOpazom, Mbl OyaeM TOpronarb 2
KoHTpaktamu. Ecimu Obl MbI TOproBasu Ha ypoBHe ontumanbHoro f ($7500 na 1
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KOHTpPAaKT), TO ToproBayim ObI 3 koHTpakTamu (22 500 / 7500). Kak Buaute, 3TOT METO
MOYKHO HCIIOJIb30BaTh HE3aBHCHMO OT TOTO, HACKOJBKO BEIHK OanaHc cuera (OIHAKO
yeM OosbIne Oamanc, TeM Onmxe OyayT pe3yiabTathl). bonee Toro, uem Oomble OanaHc,
TEM MEHEEe BEpOSITHO, YTO BBl B KOHIIC KOHIIOB IOJIYYHTE IMPOWTPHIII, TTOCIE KOTOPOTO
CMOXeTe TOpProBaTh TOJbKO | KoHTpakToMm. Tpeiiepam ¢ HEOOJBIIMMHU CUETAMHU WU
TEM, KTO TOJIbKO HAUMHAET TOPTOBATh, CIEAYET HCIIOIh30BATh 3TOT IMOIXO/I.

Ilopor reoMmeTpu4ecKoil TOProBjIu

CymiecTByeT elie OUH XOPOIIMHA MOAXOMA JUIsl TPEUIepoB, KOTOPhIE TOJIBKO HAYMHAIOT
TOpProBaTh, MpaBla, €CIM Bbl HE HCIOJIb3YETE€ TOJIBKO YTO YHNOMAHYTBIH Mmerox. llpum
TaKOM IOJIXO0JI€ UCIOJIB3YETCs €Ille OANH MOOOYHBIN MPOIYKT onTUMaibHOro f — nopoe
2eomempuyeckou mopeosnu. Mpl yxke 3HaeM Takue MoOOYHbIE POILYKTHI ONITUMAIIEHOTO
f, kaxk TWR, cpeanee reomeTpuueckoe U T.1I.; OHU OBLIM TIOTYYEHBI U3 ONTUMAIBHOTO f
U JaroT HaMm uH(opMaiuio o cucteme. [lopor reomeTpuueckoil TOProBiu — 3TO ele
OJIMH U3 TaKUX MOOOYHBIX pacueToB. [lo cymiecTBy, nopoe ceomempuueckori mop2oénu
2080puUmM HAM, 8 KAKOU mMoyKe ciedyem Nnepekuiouumscs Ha mopeo6io PUKCUPOBAHHOL
ooznel, npeononazas, 4mo Mvl HAYUHAEM MOP208amb (PUKCUPOBAHHBIM KOJIUUECMBOM
KoHmpakmos. BcnoMHuTE IpuMep ¢ OPOCKOM MOHETBHI, IJI€ MbI BBIUTPBIBaEM 2 10Ju1apa,
€CJIM MOHETA MajiaeT Ha JIMIEBYIO CTOPOHY, ¥ IPOUTphiBaeM | pomap, eciiu oHa majaer
Ha 00paTHYI0 CTOpoHY. MBI 3HaeM, uto ontuManbHoe f= 0,25, T.e. 1 cTaBka Ha Kaxxible
4 nonnapa Oananca cuera. Ecam Mbl TOpryeM Ha OCHOBE IOCTOSIHHOTO KOJIMYECTBa
KOHTPAKTOB, TO B cpeaHeM BwiurpeiBaecM 0,50 nommapoB 3a urpy. OmHako eciu Mbl
HayHEeM TOproBaTh (UKCHPOBAHHOM [0Jiel cueTa, TO MOXKEM OXKHAATh BBIMIPHIIIA B
0,2428 nonnapa Ha €AMHUILY 33 OJHY Urpy (IpU T€OMETPUUYECKON CpeaHe TOpro,ie).
JlonyctuM, Mbl HAaYMHAEM C TIEPBOHAYAIBLHOTO cyeTa B 4 Jojulapa W Mo3ToMy JenaeM |
CTaBKy 3a OJHY UIpy. B KOHIle KOHIIOB, KOTJa CUET YBEIMUMUBAETCS 0 8 NOJUIApOB, Clle-
IyeT Jenatb 2 CTaBKM 3a oOaHy wurpy. OJHako 2 CTaBKHM, YMHOJKEHHBIE Ha
FEOMETPUUECKYIO0 cpeaHtor Toprosito 0,2428 nomnapa, gaayt B urore 0,4856 nomnapa.
He nyume nu npuaepxuBaThest 1 cTaBKM MpH ypoBHE OanaHca 8 T0JIapoB, TaK Kak
HAIlUM OXHJAHUEeM 3a oaHy urpy Bce eme Oyaer 0,50 mommapa? OTBeTr — «Jiay.
[IpnurHa B TOM, yTO onTUMaibHOE f paccunThIBaeTCSd HA OCHOBE KOHTPAKTOB, KOTOPHIE
0OECKOHEUHO JIeTUMBI, YETO B pealbHOW TOProBIIe HE OBIBAET.

MBb1 MOXEM HaWTH TOYKY, I[E€ CIEeAyeT IEepEeHTH K TOProBjie€ IBYMS KOHTPAKTaMHU,
OCHOBBIBAsICh Ha (hopMyJie Topora reoMeTpudeckoit Toprosiu T:

T =AAT/ GAT * Haubonbuuii yobiTox / -f,
rae T = mopor reoMeTpu4ecKoi TOProBiIy;
AAT = cpennsis apupmMeTndecKkas caemKa,

GAT = cpennsisi reomeTpudeckas ClemKa;

f= ontumaneroe f (ot 0 mo 1). [ns mamero mpumepa ¢ 6pockoM MoHeTH (2 K 1):

T=0,50/0,2428*-1/-0,25 =8,24

[ToaTomy crnenmyer nmepexoauTh Ha TOPrOBIIO JBYMsI KOHTPAKTaMM, KOTJA CUET yBEJIH-
ynutes 1o 8,24 nostapa, a He 10 8,00 gomiapos. PucyHok 2-1 wiroctpupyeT nopor reo-
METPUYECKOMN Toprosin i urpsl ¢ 50% maHcoB BeMrpsima 2 aowiapos u 50% man-
coB mpourpbina 1 gomiapa. OTMeThTe, YTO JHO KpPHUBOM MOpOra reoMETpPUYEcKOM
TOPTOBJIM COOTBETCTBYeT ontumainbHoMy f. Ilopor reomerpuueckoil TOpProBiu sABIsETCS
ONTHMAJIbHBIM YpOBHEM OaiaHca Uid IepexoAa OT TOPIrOBIM OJHOW €IUHUIEH K
TOproBie AByMs enuHuuamu. [lo3ToMy eciau Bbl HCHONb3yeTe omTuManbHoe f, ToO
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CMOJKETE MEepPerTH K reoMEeTPUYEeCKONW TOProBie MpW MHUHMMAJIbHOM YpOBHE OaslaHca
cuera. Tenepb BO3HUKaeT BoIpoc: «MoKeM JIM Mbl UCIOJIB30BaTh MOAOOHBINA MOAXOM,
4yTOOBI y3HATh, KOT/Ia IEPEXOUTH OT 2 K 3 KOHTpakTaM?», a Takxke: «llouemy B camom
Hayayie pa3Mep eAUHUIBI He MOkeT ObiTh 100 KOHTpPakTOB, €CM Bbl HAUMHAETE C
JIOCTATOYHO OOJBILIOTO CYETa, a HE TAKOTO, KOTOPBIN MO3BOJISIET TOPTrOBaTh JIUIIL OJTHUM
KOHTpakToM?» Pa3ymeercsi, MOKHO HCIIOJIb30BATh 3TOT METOJl IpU paboTe ¢ pa3MepoM
eanHuIbl, OonbmuM 1. OgHAKO 3TO KOPPEKTHO B TOM CIIydae, €ClId Bbl HE YMEHBIIHUTE
pa3Mep €IMHULBI 10 Iepexojia K TEOMETPUUECKOMY CITOCO0Y TOprosiu. J[eao B ToM, 4TO
0 TOro, KaK BBl TeEpeleTe Ha TeOMETPUUYECKYI0 TOPTOBJIIO, BBl JOJDKHBI Oyjere
TOPrOBaTh MOCTOSIHHBIM Pa3MEPOM €TUHUIIBI.

JomyctuMm, BeI HaurHaeTe co cuera B 400 enuHuIl B urpe ¢ OpockoM MOHETHI 2 K 1. Om-
tuManpHoe f B Tojutapax mpesnonaraet Toproeiro | koHTpakToM (1 cTaBka) Ha KaxKble
4 nonnapa Ha cuere. I[loaTomy HaumHaiite ToproBath 100 koHTpakTamu (caenaB 100
CTaBOK) B IepBOM cielike. Bam mopor reomeTpuueckoi TOproBiu paseH 8,24 noiiapa, u
no3ToMy cienyeTr Toproath 101 koHTpakTOM Ha ypoBHe Oananca 404,24 nommapa. Ber
MOXeETe TpeoOdpa3oBaTh MOPOI T€OMETPHUECKOW TOPrOBIM, KOTOPBI COOTBETCTBYET
nepexoy ¢ 1 KOHTpakTa K 2 CIeIyIOIIM 00pa3oM:

INopors $
120 1

100

80

60 |

OrnruManeHoe = 0,25

40 nopor = $8,24

: |

0 1 1 1 1 1 1 1 i 1 I

0 0,5 0,10 0,15 0,20 0,25 0,30 0,35 0,40 045 0,50 0,55

3HaueHwue

Pucynok 2-1 Ilopoz ceomempuueckoti mopeosiu 0asa opocka monemsi 2 K 1

IIpeodpazosannoe T = EQ + T - (Haubomnbimuii nmpourpsii / -f),

rae EQ = HavanbHbII ypoBeHb OallaHCca CcUeTa;

T = mopor reoMeTprU4eCcKO TOPTOBIIMU IS IIEPEX0/1a C OJTHOIO KOHTPAKTA K JIBYM;

f= ontumansroe f (ot 0 1o 1).
[Ipeo6pazoBannoe T =400 + 8,24 - (-1 /-0,25) =400 + 8,24 - 4 = 404,24

Taxum oOpa3zom, BbI niepeiiaere k Toprosie 101 koutpakrom (101 craBke), TOJIBKO Kornaa
O6amanc cueta aocturHer 404,24 nomnapa. JlomycTum, BBl TOpPryere MOCTOSHHBIM
KOJMYECTBOM KOHTPAKTOB, MOKa OanaHc cueta He nocturHet 404,24 nommapa, rie Bbl
HauyHeTe MPUMEHATh TeoMeTpuueckuii moaxon. [Toka 6ananc cuera He nocturaer 404,24
noJiapa, Bel Oyaere Toprosath 100 KOHTpakTaMH B TIOCTEAYIOIINX C/IeTKaX HE3aBUCUMO
OT cymMMBbl cueta. Eciam mocne TOro, Kak Bbl I€pecedere IMOpOr IeOMETPHUYECKON
TOProBiM (TO €cTh Mociie TOro, Kak OanmaHc cuera pocturHer 404,24 nonnapa), BbI
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noHeceTe yOBITOK W Oamanc ymaaer Hwke 404,24 nommapa, BBl BepHETECh CHOBa K
Toprosie Ha ocHOBe 100 KOHTpakTOB U Oy/AeTe Tak TOPTrOBaTh A0 TEX IOp, TOKAa CHOBA
He Iepecedyere reomMeTrpuueckuil mopor. HeBO3MOXXHOCTH yMEHBUIEHHS KOJIMYECTBA
KOHTPAKTOB IPU YMEHBILIEHUU CYETa, KOrJa Bbl HaXOAUTECh HUXKE I€OMETPHUUECKOIO
nopora, SBIS€TCd HEAOCTATKOM TP UCIOJb30BaHUM 3TOM MpOLEAyphl, Kornaa
KOHTpakToB Ooibiie 2. Ecinu Bbl TOpryere TOJIbKO | KOHTpPakTOM, I€OMETpUYECKUi
HOPOT SIBJISIETCS pealibHBIM METOJIOM JUIsl OIIPEJeNIeHHs TOro, Ha KakoM ypoBHe OanaHca
HayaTh TOProBaTh 2 KOHTPAaKTaMu (TaKk KaK Bbl HE MOJYKETE TOpProBaTh MEHee ueM 1
KOHTPAaKTOM IpU MOHMKeHUH OanaHca). OfHAKO 3TOT METOJ He padoTaeT, Korjaa peuyb
UJIET O TEepexoie OT 2 KOHTPAKTOB K 3, TaK Kak MeToja 0a3upyercss Ha TOM, YTO BBI
HauuMHAaeTe TOProBIIO C IOCTOSIHHOTO KOJMYECTBAa KOHTPAaKTOB. TO €cTh, €CIM BbI
TOpryere 2 KOHTpakTamH, MeTo]| He OyaeT paboTaTh (3a UCKIIOUEHHEM CIydasi, KOr/a
Bbl OTKQ)XETEChb OT BO3MOXXHOCTH MOHHU3UTHh KOJMYECTBO KOHTPAKTOB JI0 OJHOTO IpHU
najieHuu ypoBHs Oaitanca). Takum oOpa3oM, HaunHas TOProeiito co 100 KOHTPAKTOB, BbI
HE MOJKETE INEpPEeUTH K TOProBJ€ MEHBIIUM YHUCIOM KOHTpakToB. Eciu Bbl He Oyznere
YMEHbILIATh KOJIMYECTBO KOHTPAKTOB, KOTOPHIMH B HACTOSILEE BpEeMs TOpryeTe, MpH
NOHM)KEHUU OanaHca, TO MOPOI T€OMETPUUYECKONW TOPrOBJIM WM €ro Mmpeodpa3oBaHHAs
Bepcusi U3 ypaBHeHUs (2.03) Oymer ypoBHeM OallaHca, JOCTATOYHBIM ISl TOOABIICHUS
cienyrouero koutpakra. Ilpobinema sToii onepanuu (He yMeHbIIATh NPU MOHUKEHUN)
COCTOMT B TOM, 4TO BbI 3apaboTaere MeHblIe (TWR Oyner MeHbII€) B aCUMOTOTHYECKOM
cMbiciie. Bbl He BBIMIpaeTe CTOJIBKO, CKOJBKO Obl BBIMIPAJIM MPU TOPTOBIIE IMOJHBIM
ontumansHbeM f. Bonee Toro, Bamm mpourpeimu OyayT Ooible, U PUCK OaHKPOTCTBA
yBenuuutcs. [loaTomy mopor reomerpudeckoil Toproiu O0yzaer 3¢ (eKTUBEH, eciau Bbl
HayHETE C HAuMMEHbIIEro pa3mepa cTaBkU (1l KOHTpakT) M MOBBICUTE €ro A0 2.
OntumManbHO, eciu cpesiHss apudMeTHuecKas cienka 0osiee 4eM B J1Ba pasa MPEBbIIIACT
CPEJIHIOI0 TE€OMETpUYECKYI0 cenKy. IlpennokeHHbIi METOA ClleyeT HCII0JIb30BaTh,
KOTJa BBl HE MOXKETE TOProBaTh APOOHBIMU €IMHHUIIAMHU.

OauH KOMOMHUPOBAHHDIN JeHEeKHbII CYeT M0 CPABHEHMIO ¢
0TeJIbHBbIMH J€HEKHBIMU CUeTaMH

[Tpexxne ueM MBI 0OCYAMM MapamMeTpU4ecKhe METO/bl, HEOOXOJAUMO PacCMOTPETh He-
KOTOpbIe OY€Hb Ba)KHBIE BOTPOCHI B OTHOIICHWH TOPTOBJIH (PUKCUPOBAHHOM monel. Bo-
NEPBBIX, MPU OJHOBPEMEHHON TOproBje Oojiee yeM B OJHON PBHIHOYHOM CHCTEME BbI
MOJIyYUTE JIYULINE Pe3yibTaThl B aCUMIITOTHYECKOM CMBICIE, €ClIM OyneTe HCIOib30-
BaTh TOJIbKO OJUH KOMOMHHMPOBAHHBIA JEHEKHBIH cYeT. PaccumThiBaTh KOJIUYECTBO
KOHTPAKTOB /Il TOPTOBJIN CIEAYET HE JUIsl KayKIOro OTJEJIbHO B3SITOTO JAEHEKHOTO cye-
Ta, a JUIsl 5TOT0 €IUHOTO KOMOMHUPOBAHHOTO CYETA.

ITo 3T0i1 mpuunHE HEOOXOIUMO €XKEAHEBHO «COEAMHATH» IOJCYETa MPU NU3MEHEHHUH
ux OanmaHcoB. CpaBHUM JBE MOXOXKHUE CUCTEMBI: cuctemy A u cuctemy b. O6e cuctemsl
uMeroT 50% maHC BBIMTpHINIA U 00€ UMEKT OTHOomIeHue BhiUrphima 2:1. [MosTomy
ontumMainbHoe f TuKTyeT, 4ToObI MBI cTaBUIU 1 nonmap Ha Kaxnele 4 noiutapa OanaHca.
[lepBrIii mpuMep ONMUCHIBAET CUTYalMIO, KOTJA ATH JIBE CUCTEMbI UMEIOT MOJIOKUTENb-
HYI0 Koppensinuto. Mbel HaunHaeMm co 100 mommapoB u pa3drBaeM MX Ha 2 TojcyeTa 1o
50 nmommapoB kaxnblid. Ilocie perucrpanuu cIeiakd A 3TOM CHUCTEMbl HU3MEHUTCS
Tonbko cronber «[lomHbIi KamuTan», Tak Kak Kaxaas cCUCTeMa UMEEeT CBOW COOCTBEH-
HBI OTAENIBbHBIN cyeT. Pasmep neHeKHOro cuera KaKJOW CHCTEMbI MCIOJIb3YETCs UL
ONpEeJIETCHUS CTAaBKU JJIS TOCJIEAYIOLEN UTPBHIL:

Tabnuya I

Cpenka Cuctema A P&L MonHbiv kKanutan Cpenka Cuctema b P&L MonHbi Kanutan
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50,00 50,00
2 25,00 75,00 2 25,00 75,00
-1 -18,75 56,25 -1 -18,75 56,25
2 28,13 84,38 2 28,13 84,38
-1 -21,09 63,28 -1 -21,09 63,28
2 31,64 94,92 2 31,64 94,92
-1 -23,73 71,19 -1 -23,73 71,19
-50.00 -50.00
YucTasn npubbinb 21,19140 21,19140
WTorosas unctasa npmbbinb Mo ABYM cyeTa = $42,38

Teneps MBI paccMOTpUM KOMOWHUpPOBaHHBIH cueT B 100 equHuil. BMecTo TOro 4to0sn!
CTaBUTH | JOJUTap HA Kax7ble 4 nojuiapa Ha KOMOMHUPOBAHHOM CUETE JIJIsI KaXKIOW CHC-
TEMBI, MBI OyZieM CTaBUTh | JoiIap Ha KaxKable 8 I0JIIapoB KOMOMHHUPOBAHHOTO CUETA.
Kaxnas cnenka nmst m000# CUCTEMBI 3aTparuBaeT KOMOMHUPOBAHHBIA CUET, 1 UMEHHO
KOMOMHHMPOBAHHBINA CUET UCHOIB3YETCs I ONpeNeeHHs] pa3Mepa CTaBKU IS TOCe-
nytoreit urpsl (Taobauya I1).

OTmeThTe, UTO B Ccaydyae KOMOMHHPOBAHHOTO CUETa U B CIy4ae OTICIBbHBIX CUETOB
npubslIh ogHa U Ta ke: $42,38. MbI paccMaTpuBaid MOJOKUTEIBHYIO KOPPESIIUIO
MEeXAy ABYMs cucTeMaMmH. Tenepb pacCMOTPUM Cilydail ¢ OTpULATEIbHON KOppesuuen
MEXIy TEMH K€ CUCTEMaMH, ISl IBYX OTAEIbHBIX IEHEeXKHBIX cueToB (Tabauya I11):

Ta6auya II

Cuctema A Cpenka P&L Cuctema b Coenka P&L KomOBUHMpOBaHHBbIN cyeT
100,00

2 25,00 2 25,00 150,00

-1 -18,75 -1 -18,75 112,50

2 28,13 2 28,13 168,75

-1 -21,09 -1 -21,09 126,56

2 31,64 2 31,64 189,84

-1 -23,73 -1 -23,73 142,38
-100.00

WNtorosas uncTasi npmbbinb No KOMOUHMPOBaAHHOMY cyeTy=  $42,38

Tabnuya L1

Choenka Cuctema A P&L MonHbin ~ Cpenka Cuctema b P&L lMonHbih kanutan
KanuTan

50,00 50,00

2 25,00 75,00 -1 -12,50 37,50
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-1 -18,75 56,25 2 18,75 56,25

2 28,13 84,38 -1 -14,06 42,19

-1 -21,09 63,28 2 21,09 63,28

2 31,64 94,92 -1 -15,82 47,46

-1 -23,73 71,19 2 23,73 71,19
-50.00 -50.00

YucTtasa npubbinb 21,19140 21,19140

WTorosas unctasa npmbbinb No ABYM cHeTam = $42,38

Kaxk BUUTC, IIPU pa60Te C OTACJIBbHBIMH ACHCKHBIMHU CUCTAMHU 00e CUCTEMBI BBIUI'PbI-

BaIOT Ty )K€ CYMMY HC3aBHUCHUMO OT KOPPECIIALUHA. OZ[HaKO npu KOM6I/IHI/IpOBaHHOM CYECTC:
Tabnuya IV

Cuctema A Cpenka P&L Cuctema b Cpenka P&L KoMOGUHMpOBaHHBbIN cyeT
100,00

2 25,00 -1 -12,50 112,50

-1 -14,06 2 28,12 126,56

2 31,64 -1 -15,82 142,38

-1 -17,80 2 35,59 160,18

2 40,05 -1 -20,02 180,20

-1 -22,53 2 45,00 202,73
-100.00

WNtorosas unctasi npmbbinb No KOMOMHMpoBaHHOMY cueTy=  $102,73

[Ipu wucmonb30BaHUM KOMOMHHUPOBAHHOTO CU€Ta PE3yJIbTAaThl TOpa3zio Jiydiie. Takum
obpaszoM, mopeosamsv uKrcuposanHol donetll ciedyem HA OCHOBe 00H020 KOMOUHUPO-
8aHHO20 cuema.

PaccMmaTpuBaiiTe KasKayo UTPy KaKk 0€CKOHEYHO MOBTOPAIOIIYHOCS

Crnenyromiasi akcuoma, Kacaromiasicss TOPrOBIM (PUKCUPOBAHHOM MOJIel, OTHOCUTCS K
MaKCUMH3AIHUN TEKYIIETO0 COOBITHS, KaK OyATO OHO JOJHDKHO OBITH OCYIIECTBICHO Oec-
KOHEYHOE KOJIMYECTBO pa3 B OyaymieM. Mbl onpeaenuin, 4To AJs Mpolecca He3aBUCH-
MBIX HCIBITAHUN BBl JOJKHBI BCETA MCIOJIb30BaTh ONTUMAJIbHOE U MOCTOSIHHOE f, HO
IIPU HAJMYWU 3aBUCUMOCTH onTUMalnbHOoe f yxke He OyAeT MOCTOSHHOM BETUYHHOM.

JlomycTtuM, B Hallell CUCTEME CYLIECTBYET 3aBUCHUMOCTb, B COOTBETCTBUU C KOTOPOU
noI00HOE MOPOXKIAET MOJOOHOE, a JOBEpUTENbHAS TPaHHIlA JOCTATOYHO BBICOKA. Jliist
HaIrJSITHOCTA MBI OyZleM HCIIOJIb30BaTh YK€ 3HakoMmylo Ham wurpy 2:1. Cucrema
MOKAa3bIBAET, YTO €CIIM MOCIEIHSSA Urpa BBIUTPBILIHASA, TO CIeAyomas urpa umeer 55%
HIaHC BbIMTpbIA. Ecny mocnenHss urpa NpoOUrphILIHAsl, TO CIEAyIoUash urpa UMeeT
45% manc npourpsima. Takum o0pa3oM, e€Ciiy MOCTeAHsS Urpa Obllla BBRIUTPHIIIHAS, TO
ucxons u3z ¢popmynsl Kemmm, ypasaenue (1.10) mist mowcka ontuMansHOro f (Tak Kak
pe3yNbTaThl UTPHl UMEIOT OEPHYILTUEBO PACIIPEIEICHUE), TOTYIHM:
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(1.10) f=((2+1)* 0,55-1)/2 =(3*0,55- 1)/2=0,65/2=0,325
[Tocyie mpoOUTPHINIHON UTPHI HAIlIE ONTUMabHOE f paBHO:

£=((2+1)* 0,45-1)/2 =(3*0,45-1) /2 =0,35/2 =0,175

Pa3znenuB HanOoMbLINI MPOUTPHIII CUCTEMBI (T.€. -1) Ha OTpHUIIATENbHBIE ONTUMAJIbHBIE
f, Mmbl momyuum 1 craBky Ha Kaxabie 3,076923077 equHUIBI HA CUETE TOCIE BBHIUTPHIIIA
u 1 craBky Ha Kaxzaele 5,714285714 eaunHuiubl Ha cyeTe mocie Hpourpsima. Takum
00pa3oM Mbl MAKCUMU3HUPYEM POCT B I0JIFOCPOYHOM MEPCIIEKTUBE.

OTmeTbTE, YTO B ATOM NpPUMEpPE CTAaBKM KaK IIOCJI€ BBIMIPBIINIEH, TaKk M IOCIe
IOPOUTpPBILIEH BCE €l HMEIOT IMOJOXKUTEIbHOE MaTeMaTHueckoe okumaHue. YTo
IPOU30MAET, €ClIM TOCJE MPOUTpHINIa BEPOSITHOCTh BbIMIphIIAa Oyaer paBHa 0,37 B
TAaKOM CJIydae MaTeMaTHMYeCKOe OXKUJaHUE HMEeT OTpHUIaTelIbHOE 3HAYCHHE M OIl-

TUMAaJIbHOTO f HE CyIIecTByeT, TAKUM 00pa3oM, BaM He CJIEIyeT MCIIOJIb30BaTh 3Ty UTPY:
(1.03)  M0=(0.3*2)+(0,7%1) =0,6-0,7 =0,1

B aToMm citydae cienyer MCnonb30BaTh ONTUMAIBHOE KOJIMYECTBO TOJIBKO IIOCIIE BBIUT-
pBIllIa ¥ HE TOProBaTh MOCJE MpPOUrphiia. Eciau 3aBUCMMOCTb JIEHCTBUTENIBHO CYIIE-
CTBYET, Bbl JOJKHBI M30JUPOBATH CIAEIKHA PHIHOYHOW CHUCTEMBbI, OCHOBAaHHbIE Ha 3aBH-
CUMOCTH, U 00paIaTbCs ¢ U30JUPOBAHHBIMU C/IEJIKAMU KaK C OT/IE€IbHBIMU PHIHOYHBIMU
cucreMamu. IlpuHnun, coctosiuMii B TOM, YTO  ACUMNMOMUYECKUL — POCH
MAKCUMUUPYEMCsl, Ko20a Kaxcoas ucpa OCywecmensemcs 0ecKOHeuHoe KOaUuecmeo
pas 8 0Oyoywem, TakkKe NPUMEHUM K HECKOJIbKMM OJHOBPEMEHHBIM HWrpaMm (WiH
TOProBje noprdenem).

Paccmotpum nBe cuctembl ctaBok, A u b. O06e MMEIOT OTHOIIEHWE BHIUTPHINIA K
npourpeiry 2:1, u o6e BwiurpeiBatoT 50% Bpemenu. JlomyctuMm, uto KodhduIHMEHT
KOppersiliii MEKIy NIByMsi cuctemamu paBeH 0. Onrtumanehbie f uis o0enx cuctem
(npu pa3aenbHOM, a HE OJIHOBPEMEHHOI Topromie) cocrasisitoT 0,25 (T.e. oJHa CTaBKa
Ha KaxJble 4 enuHUIBl HA O6anance). OnTumanbHbeie f IpU OTHOBPEMEHHOH TOProBiie B
obenx cucremax coctaBisitoT 0,23 (T.e. 1 craBka Ha Kaxasie 4,347826087 enquHuIbI HA
6anaHce cyera). B ciydae, korja cucrema b Topryer Tonbko JBe TPETH BPEMEHH, HEKO-
TOpbIE Tpeiliepbl pa3opsATCs, €ciau 00e CUCTEeMbl HE OyAyT TOProBaThb OJHOBPEMEHHO.
[TepBasi mocnemnoBaTENbHOCTh MOKa3aHa MPU HAYATbHOM KOMOWHHMPOBAHHOM CYETE B
1000 equHuUI, U A1 KKI0W CUCTEMBI onTUMalibHOE f cCOOTBEeTCTBYET 1 CTaBKe Ha Kax-
npeie 4,347826087 equHULILL:

A b KomOnHMpOBaHHBIN cyeT

1 000,00

-1 - 230,00 770,00

2 354,20 -1 -177,10 947,10

-1 -217,83 2 435,67 1 164,93

2 535,87 1700,80

-1 -391,18 -1 -391,18 918,43

2 422,48 2 422,48 1763,39

PaccmoTpuM Teneps cuTyaruio, korjaa A TopryeT oTaenabHo oT b. B aToMm ciyuae mbl e-
naeM 1 cTaBKy Ha Kax/ple 4 eAMHULIBI HA KOMOMHUPOBAHHOM CUeTe JJIsl CUCTEMBI A (Tak
Kak 3To ontumainbsHoe f 1 o1HOM urpsl). B urpe ¢ oJHOBpeMEHHBIMU CTaBKaMU MBI BCE
paBHO ctaBuM | enunuily Ha Kaxaeie 4,347826087 equnHuilpl Ha OanaHce cyeTa Kak s
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A, tak n 1 b. OTmeTbTe, 4TO HE3aBUCHMO OT TOrO, OTHENbHAs ATO CTaBKa WMIIM OJ-
HOBpPEMEHHAas CTaBKa 1Mo A u b, MbI mpuMeHsieM TO onTHUMaibHOE f, KOTOpoe yBenu4n-
BAET JIOXOJ] NPH OECKOHEYHOM NTOBTOPEHUH CTABOK.

A b KoMOuHNpOBaHHEIIT cueT

1 000,00

-1 - 250,00 750,00

2 345,20 -1 -172,50 922,50

-1 -212,17 2 424,35 1 134,67

2 567,34 1 702,01

-1 -391,46 -1 -391,46 919,09

2 422,78 2 422,78 1 764,65

Kak Buaute, ¢ MOMOIIBI0 ATOTO METOJA MBI MOJTydaeM HEOOIBIIONW BHIMTPHIII, U YeM
0OJIBIIIE CAETOK MPOXOINT, TEM OOJIBIIE ATOT BBIMTPHINI. TOT K€ IPUHITUI TPUMEHSIETCS
K TOpromjie mopTdeneM, rie He BCe KOMIIOHEHTHI MOpPT(dens HaxOoIsATCS Ha PBIHKE B
OTIpeIeJICHHBII MOMEHT BpeMeHU. BaMm ciemyer ToproBath Ha ONTHMAIBHBIX YPOBHSIX
JUIST KOMOMHAIIUKA KOMITOHEHTOB (MJIM OJHOTO KOMIIOHEHTA), YTOOBI MOJIYYUTh B UTOTE
ONTUMANBHBIA POCT, KaK OYyATO HSTOM KOMOWHAIMEH KOMIIOHEHTOB (WUJIM OJIHUM
KOMIIOHEHTOM) MIPUIETCS TOProBaTh OECKOHEYHOE KOJIMUYECTBO pa3 B OyayIIeM.

IHoTepst 3¢)(peKTUBHOCTHU NPHU OJHOBPEMEHHBIX CTABKAX UJIM TOPIOBJIE
noprdenem

JlaBaiiTe BepHEMcs K Hamiel urpe ¢ Opockom MoHeTsl 2:1. Jlomyctum, MBI codupaemcst
OJIHOBPEMEHHO ChITpaTh B ABE UIpbl: A U b, — H cyIliecTByeT HyneBas KOppelsuus
MEXIY pe3yJbTaTaMu 3THX ABYX Urp. OntumManbHble f Uisi TaKOTo Cirydasi COOTBETCTBY-
10T cTaBKe B 1 enuHuily Ha kaxabie 4,347826 enuHuiibl Ha O6amaHce cyeTa, KOTJa Urpbl
MPOBOJATCS OAHOBpeMEHHO. OTMEThTe, UTO Mpu HadaibHOM cyeTe B 100 equHUIl MBI
3aKaHYMBAEM C pe3ynbTaToM B 156,86 e AMHUIIBI:

Tabnuya V
Cucrema A Crenka P&L Cucrema b

Crenka P&L Cuer
OntumansHoe f cooTBeTcTBYET 1 euHUIIe HA 100,00
Kaxaeie 4,347826 equHULIBI HAa CUETE:
-1-23,00 -1 -23,00 54,00
224,84 -1 -12,42 66,42
-1-15,28 2 30,55 81,70
237,58 2 37,58 156,86

Tenepsr nmapaiite paccmoTpum cuctemy B. Ona Oyzer Takoi ke, kak cuctema A u b,
TOJILKO MbI Oy/IeM UIpaTh B 3Ty UTPYy 0€3 OJJHOBPEMEHHOTO BEAEHUS APYroil urpsl. Ml
ceirpaeM & pa3, HO He 2 urpel mo 4 pasza, Kak B NpOLUIOM Npumepe. Tenepp Haile
ontumainbHoe f - 370 cTaBka | enquHMIIBI Ha KaXbple 4 eAUHUIBI HA OanaHce cyeta. Mbl,
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KaK M TIPeXJIie, UMEEM Te Ke 8 CIeNIOK, HO JIYUIIUi KOHEUHBIH pe3ynbTaT (Tabauya VI).
MBI ONTyYWIIH JTYYIIUH KOHEYHBIA pe3yIbTaT He IOTOMY, UYTO ONTUMaJbHBIe f HEMHOTO
otnu4arTcs (006a 3HaueHus f HaXOATCS HA COOTBETCTBYIOIUX ONTHMANIBHBIX YPOBHSX),
a MOTOMY, YTO €CTh HeOoibmas morepst 3PPEKTUBHOCTH MPU OJHOBPEMEHHBIX CTaBKaX.
Hesggpexmusnocms aensemcs pe3yiomamom He8O3MONCHOCMU USMEHEHUsL CIPYKIMY Dbl
sauie2o cuema (m.e. peKanUMAaU3ayuu) Nocie Kaxcool omoenbHol CMasKu, KaK 6 uepe
MOJIbKO NO 0OHOU PLIHOYHOU cucmeme. B ciydae ¢ IByMsl OTHOBPEMEHHBIMHU

CTaBKaMH BbI MOXETE PEKalUTAIN3UPOBATh CUET TOJIBKO 3 pasa, B TO BpeMs Kak B CIy-
yae ¢ 8 OTJeNbHBIMU CTaBKaMH BBl peKamuTamusupyere cueT 7 pa3. OTcroga BOZHHUKAeET
noreps 3(p(GEKTUBHOCTH NPH OJHOBPEMEHHBIX CTAaBKax (WJIHM IPH TOPTOBJE MOpPTQereM
PBIHOYHBIX CUCTEM).

Cucrema B Cuer
Crenka P&L 100, 00
-1 -25 75

2 37,5 112, 5

-1 -28,13 84, 38

2 42,19 126, 56
2 63,28 189, 84
2 94, 92 284, 77
-1 -71, 19 213,57
-1 -53, 39 160, 18

OnrumanbHOe fCOOTBeTCTByeT CIVMHHUIIC HA KaXXIbIC 4 CIIMHUIIC HA CUCTE

Mun1 pacCMOTpPCIIN cnyqaﬁ, KOorjja OAHOBPECMCHHBIC CTABKHU HEC ObLTH KOPPCINPOBA-HBI.

JaBaiiTe MOCMOTpPUM, YTO MPOU3OUIET MPHU MOTOKUTETHHOUN Koppessiiuu (+1,00):
Tabnuya VII

Cucrema A Cucrema b
Cnenka P&L Crenka P&L Cuer
100,00
-1 -12,50 -1 -12,50 75,00
2 18,75 2 18,75 112,50
-1 -14,06 -1 -14,06 84,38
2 21,09 2 21,09 126,56

OnrumanbHOe fCOOTBeTCTByeT CIVMHHUIIC HA KaXX/IbIC 8 CINHUIIC HA CUCTE

OtmeThTe, uTO MOCie 4 OJHOBPEMEHHBIX HUIP MPH KOPPEISIUN MEXAY PHIHOYHBIMU
cuctemamu +1,00 Mbl yBenmuumin nepBoHadaibHbld cueT 100 enunun po 126,56. 3to
cootBeTcTByeT TWR = 1,2656, unu cperHeMy TeOMETPUIECKOMY (JIaXkKe €CJIM 3TO KOM-
OouaMpoBaHHBIE Urpbl) 1,2656 ~ (1/4) =1,06066. Teneps BepHEMCS K CIIy4ar0 C OIHOMN
craBkoil. OOpaTtuTe BHUMaHWE, YTO Tocie 4 Urp Mbl nojdydum 126,56 npu HavaabHOM
cyete B 100 equnun. Takum oOpazoMm, cpennee reomerpuyeckoe paBHo 1,06066. Ito
TOBOPHUT O TOM, YTO CKOPOCTh POCTa TakKas k€, KaK M MPU TOPTOBIE C ONTUMAaJIbHBIMU
JOJSIMM  Ha a0COJIIOTHO KOPPEIMPOBAaHHBIX pbhIHKaxX. Kak Tompko ko3¢ uUIMeHT
Koppessnuu onyckaetcss Huxke +1,00, CKOpocTh pocTa MOBBIIIACTCS. Takum oopaszom,
Mbl MOJCEM YMBEPHCOAMb, HMO HPU KOMOUHUPOBAHUU DLIHOYHBIX CUCMEM 8auld
CKOpOCMb pocma HUkKoz20a He Oyoem MeHbuie, YeM 6 Clyuae OOUHOYHOU CMABKU NO
Kadxcoou cucmeme, He3a8UCUMO OM MO20, HACKOIbKO 8bICOKU KOPPENAYUU, npu YCio8uu,
ymo 000asnAeMas DPLIHOUHAA CUCmeMd uMmeem MNoJoNCUmenbHoe apugmemuieckoe
Mamemamuyeckoe oxcudanue. BCTIOMHUM TNEpBBIA NMPUMEP U3 ATOrO pasjelna, Koraa 2
PBIHOYHBIE CHCTEMbl HMMENU HYJIeBOW KOd((UIMEHT KOoppeisiuuu. OTa pPbhIHOYHAS
cuctema ysenunuwia cuer 100 emunun o 156,86 mocne 4 urp mnpu cpenHeM
reomeTpuueckoM (156,86/ / 100) ~ (1/4) = 1,119. Teneps naBaiite pacCMOTpUM CITy4ai,
Korja kod¢¢unuent koppensaiun paseH -1,00. Tak kak nMpu TakoM CLIEHApPUU HHUKOTA
He OBIBa€T MPOUTPHILIHOW WUTPHI, ONTUMaJbHAg CyMMa CTaBKU SIBISIETCS OECKOHEYHO
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OONBIION CYMMOH (IPYrUMH CIIOBaMH, CIEAyeT CTaBHTh | €IUHHIy Ha OCCKOHEYHO
Majgyr cymMMmy OamaHca cuera). Jns mpumepa Mbl caenaeM | craBKy Ha kaxable 4

CANMHUIBI HA CUCTC U IIOCMOTPHM Ha IMOJYYCHHBIC PC3YyJIbTAThI:
Tabnuya VIII
Cucrema A Cucrema b

Cnenka P&L Cpenka P&L Cuer

OntumansHoe f cootBeTcTBYeT 1 eamnuune Ha kKaxasie 0,00 Ha 6anaHce (Moka3zaHa | eIWHNIA HA KaXIbIe
4):

100,00
-1 -12,50 2 25,00 112,50
2 28,13 -1 -14,06 126,56
-1 -15,82 2 31,64 142,38
2 35,60 -1 -17,80 160,18

N3 sToro pazgena MOXHO czenaTh /Ba BbIBOJA. IlepBblii cOCTOMT B TOM, 4TO IpU OJ-
HOBPEMEHHBIX CTaBKax WM TOProBie MOpT(deneM CyHIecTBYeT HeOOosblIas MoTeps
3¢ (GEKTUBHOCTH, BbI3BaHHAs HEBO3MOXKHOCTBIO PEKANUTAIN3UPOBAaTh CYET IIOCIe
KaXIO0U OTAEIbHOW Wrpbl. BTopoil 3akitouaeTcss B TOM, YTO KOMOMHHUPOBAHME phbl-
HOYHBIX CHCTEM, NPHU YCIOBHUH, YTO OHM MMEIOT IOJIOKUTEIbHbIE MaTeMaTH4YECKUe
OKU/IaHUS (JaKe eCIM OHU TOJIOXKHUTEIHHO KOPPEITUPOBAHbBI), HUKOTAA HE YMEHBIIUT
Balll OOIIMI pOCT 3a onpezesneHHbI nepuoa BpeMeHu. OHaKo Korja Bbl IPOJ0JIKAETE
100aBIsATH Bce Oouiblie M OOJbIIE PHIHOYHBIX CUCTEM, 3()(HEKTUBHOCTH YMEHBIIACTCS.
Ecmu y Bac ectb, ckaxkeM, 10 pbIHOYHBIX CHUCTEM, U BCE OHU OJJHOBPEMEHHO HECYT
yOBITKH, COBOKYIIHBIH YOBITOK MOKET YHHUYTOXHTb BECh CUET, TaK KaK BBl HE CMOXETE
YMEHBUIUTh pa3Mep KaxIOro MPOUIpHIA, KaK B CIIydae IMOCJIEIOBATENbHBIX CHEJIOK.
Taxum o6pa3om, ipu 10O6aBICHUN HOBOI PBIHOYHOW CHCTEMBI B OPTQEIb Nojb3a OyneT
TOJIbKO B JIBYX CIIydyasX: KOTJIa PbIHOYHAs CUCTEMa MUMeeT KO3(PGUIMEHT KOppessiiuu
MEHbIIE | U MOJIOKUTENIEHOE MaTEMATUIECKOE OXKUIAHUE WM Ke KOT/Ia CUCTEMa UMEET
OTPULIATENIBHOE OXHJAHHE, HO JIOCTaTOYHO HU3KYI0 KOPPESLMI0O C JPYyTUMH
COCTABJIAIONMMH  TIOPT(dens, 4YToObl KOMIIEHCHPOBATh OTPULATENBHOE OXXKHIAHHUE.
Kaxnas nobaBieHHast ppIHOYHAsA CHCTEMa BHOCUT MOCTENIEHHO YMEHbIIAIOUINICS BKIA[]
B cpeaHee reoMerpudeckoe. To ecTb Kakaas HOBash PHIHOYHAS CHUCTEMa YIIydIIaeT
CpeliHee reOMEeTpUUECKOe BCe B MEHbIIEH W MeHbllel creneHu. bonee Toro, korga Bbl
no0aBsieTe HOBYIO PBIHOYHYKO CHCTeMy, Tepsiercs oOmmas 3¢((eKTHBHOCTh H3-3a
OJTHOBPEMEHHBIX, a He IOCJe0BaTENbHbIX pe3yabTaToB. B HekoTopoll Touke
no0aBlieHHUE €I1e OJTHOW PHIHOYHOM CHCTEMBI IPHUHECET OOJIbINE BPEa, YeM MOJIb3BL.

Bpemsi, Heo0X01uMO€ /I TOCTHKEHNSI OTIpe/IeJIeHHOM e, 1
npodsaema apodHoro f

Jomyctum, Mbl 3HaeM cpennee apudmerndeckoe HPR u cpegnee reomerpuueckoe HPR
JUIl TAaHHOM CHUCTEMBI. MBI MOXEM ONpENENIUTh CTaHAApTHOE OTKIOHeHne HPR w3
bopMyIIBI 17151 pacueTa OIEHOYHOTO CPETHETO T€OMETPUIECKOTO:

EGM = (AHPR " 2-SD "~ 2) * (1/2),
rne AHPR = cpennee apupmernueckoe HPR;

SD = crangaptHoe oTkiIoHeHue 3HaueHuit HPR.

[TosTOMy MBI MO’KEM paccuuTaTh CTaHIAPTHOE OTKIOHEeHHe SD ciemyrommm oOpazom:
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SD*2=AHPR"2-EGM "2

BosBpamiasice k Hamiei urpe ¢ 6pockoM MOHETHI 2:1, Tie MaTeMaTH4ecKoe OXHAaHHEe
0,50 nmommapoB u onTuManbsHOe f- cTaBka B 1 gosuiap Ha Kaxkasie 4 noi1apa Ha cueTe, Mbl
noJIyunM  cpefHee reomerpuueckoe 1,06066. Jlns omnpeneneHus cpeaHero apud-

metunyeckoro HPR MoxHO ucnonbszoBars ypaBuenue (2.05):
AHPR =1+ (MO /f$),

rne  AHPR = cpennee apupmernyeckoe HPR;

MO = apudmeTndeckoe MaTEMaTHIECKOE OKUAHUE B SIUHUTIAX;
f$= manbonpimmii mpourpe/-f

f = omrumasbrOE f (0T 0 10 1).

Takum o6pazom, cpennee apupmernyeckoe HPR pasho:

AHPR =1+(0,5/(-1/-0,25)) =1+(0,5/4) =1+0,125 =1,125

Teneps, Tak kak y Hac ectb AHPR u EGM, MbI MokeM ucnosb3oBath ypaBHeHue (2.04)
JUIs OTIpEJIeJIEHUs] OLIEHOYHOTO CTaHAapTHOro oTkioHeHus HPR:

SD"~2=AHPR"*2-EGM "2
=1,125 "2- 1,06066 62

=1,265625-1,124999636  =0,140625364

Takum o6paszom, SD “ 2, To ects mucnepcus HPR, pasna 0,140625364. W3snekas ksaj-
paTHbId KOPEHb W3 3TOM CyMMBI, MBI IIOJy4YaeM cTaHaaptHoe oTkioHeHue HPR
=0,140625364 ~(1/2) =0,3750004853. Crnemyer OTMETHTb, 4YTO OTO OICHOYHOE
CTaHapTHOE OTKJIOHEHME, TaK KaK IIPH €ro PacueTe UCIOJIb3YETCsl OLIEHOYHOE CpEeaHEe
reOMEeTpUUECKOe. DTO HE COBCEM TOYHBIN pacyeT, HO BIIOJIHE MPUEMJIEMBIN Ul HAIIMX
neneil. [Ipenmonoxum, Mbl XOTHUM IpeoOpa3oBaTh 3HA4YEHUs Ui CTAaHIApTHOIO
OTKJIOHEHMSI (WJIM JUCTIEPCHH), apuPMETHIECKOTO U cpenHero reomerpuyeckoro HPR,
YTOObl OTpa)kaThb TOPrOBIIO HE ONTUMAIbHBIM f, a HEKOTOpOW ero wyacTblo. OTH
npeoOpazoBaHus JaHbl Jajee:

FAHPR = (AHPR - 1) * FRAC + |
(2.07) FSD=SD * FRAC

(2.08) FGHPR= (FAHPR "2 - FSD * 2) *(1/2),

rae FRAC = ucnonp3yemast [poOHast 4acTh ONTUMAIIBHOTO f}
AH PR= cpeanee apupmernyeckoe HPR npu ontumansaoMm f;
SD = crangaptaoe oTkiaoHeHue HPR npu ontumansaoMm f;
FAHPR== cpennee apudmernueckoe HPR mpu nqpoGHoM f;
FSD = crannaptaoe otkinonenne HPR npu apo6HOM f;
FGHPR = cpennee reomerpuueckoe HPR npu npo6HoMm f.

Hampumep, Mbl XOTUM NOCMOTpETh, Kakue 3HaueHus npuHsian 61 FAHPR, FGHPR u
FSD B urpe ¢ 6pockom Monetsl 2:1 pu nooBuae ontumansHoro f (FRAC = 0,5). Mb1
3HaeMm, uto AHPR= 1,125 u SD = 0,3750004853. Takum o6pa3zom:

(2.06) FAHPR = (AHPR - 1) * FRAC + 1
=(1,125- 1)*0,5+ 1 =0,125* 0,5 + 1 = 0,0625 + 1 = 1,0625
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(2.07) FSD =SD * FRAC
=0,3750004853*0,5 = 0,1875002427

(2.08)  FGHPR = (FAHPR " 2- FSD ~ 2) * (1/2)
= (1,0625 " 2 - 0,1875002427 ~2) " (1/2) = (1,12890625 - 0,03515634101) " (1/2)
=1,093749909 ~ (1/2) = 1,04582499

s ontumansHoro f= 0,25 (1 cTaBka Ha Kaxaple 4 JojiIapa Ha CYETE) MBI MOJydaeM
3rauenus 1,125, 1,06066 u 0,3750004853 mist cpeqHero apuMETHIECKOTO, CPEIHEro
reoMeTpHuecKkoro u cranaapTHoro otkioHeHuss HPR cootBerctBenno. Ilpu apobHOM
(0,5) £ =0,125 (1 craBka Ha Kaxxable § IOJUIAPOB Ha CYETE) MBI MOJy4aeM 3HAUYCHHS
1,0625, 1,04582499 u 0,1875002427 nns cpemHero apudMeTHYECKOT0, CPEIHETO Ieo-
METPUUYECKOTO M cTaHgapTHoro otkioHeHuss HPR coorsercTBenHo. IlocMoTpum, 4TO
MIPOUCXOINT, KOT/Ia Mbl UCIONB3YeM cTpareruio ApooHoro f. Mbl yxxe 3Haem, 4yTo Mpu
npooHoM f 3apaboTaem MeHbIIe, yeM npu onTuMaibHOM f. Bosee Toro, Mbl onpenenvmy,
YTO TMPOUTPHINIM M JUCTEPCHUH TpHObUIeH OyayT MeHbme mpu apooHom f. Uto
MPOU30MIET CO BpeMeHEM, HEOOXOAMMBIM JIJIsl JOCTHUXKEHHUS ONPEIeICHHOMN 1en?

Mpbl MOXEM ONpeNeNnuTh TOJBKO OKUAAeMOE KOJUYECTBO CIENIOK, HEOOXOIUMOE IUis
JIOCTIDKEHHST OTPENEICHHOM 1eld. DTO HE TO K€ CaMoe, YTO OXHUIAeMOE BpeMms,
TpeOyemoe JUisi JOCTIIKEHUS OMNpEeNeNIeHHOM IeNu, HO, TaK KakKk Hallkl H3MEpEeHUs
MpPOU3BOAATCS B CHENKAX, Mbl OyJIeM CUdTaTh BpPEeMs U KOJUYECTBO CJIEJIOK
CUHOHHUMaMH.

(2.09) N = 1n(llens) / 1n(Cpeanee reoMeTpUIECKOE),
rae N = 0)KugaeMoe KOJINUECTBO CCNIOK ISl JIOCTHKSHHUS 1IEIIH;
Llesnp = nenp B BUAE MHOKUTEIIS IEPBOHAYAIBHOTO cueTa, T.€. TWR;

In() = dyHKIHS HATYpaIBHOTO JIoTapudma.

Bepnemcst k Hamemy npumepy ¢ Opockom moHeTsl 2:1. Ilpu ontumansaom f cpennee
reoMerpuueckoe pasHo 1,06066, a npu nonosune f oo cocrasuser 1,04582499. Tenepp
JlaBaiiTe pacCuuTaeM OXKHJIaeMOE€ KOJUYECTBO CAEIOK, HEOOXOIUMOe JUIsl yIBOCHUS Ha-
mero cueta (Lens = 2). [Ipu nmoaOM f:

N=In(2)/In( 1,06066) =0,6931471/0,05889134 =11,76993

Takum obOpa3om, B urpe ¢ OpockoM MoHeTsl 2:1 mpu monHoM f cieayer oxuaaTh
11,76993 cnenox nist ynBoenus Haiero cueta. [Ipu nonosune f nomydaem:

N=In(2)/In( 1,04582499) =0,6931471/0,04480602 = 15,46996

Taxum o6pazom, nipu mosoBuHe f MbI 0XxHuIaem, uro notpedyercsa 15,46996 cuenok ams
yIBOCHHUS cuera. [Ipyrumu cioBaMu, 4ToOBl JOCTHYB IIETH IPH TOPTrOBJIEC HAa ypoBHE f/
/2, ot Hac moHanobutcs Ha 31,44% caenok Goxpmie. Hy 4To e, 3TO 3By4UT HE TaK YK
wioxo. [lposBisisi TeprieHWe Ui JOCTHOKEHHS TOCTABICHHON IEIH, Mbl TOTPAaTUM
Bpemenn Ha 31,44% Ooublie, HO COKpaTUM XYIIIMA TPOWTPHIIT U JUCTIEPCHIO
HaroyioBuHy. CorjlacuTech, MOJOBUHA — 3TO JIOBOJBHO MHOTO. YeM MEHBIIYIO 4acTh
ontumansHoro f BBl OyZere HCHONb30BaTh, T€M Ooyiee TIAIKyI0 KPHBYIO CYeTa
NOJIYYHTE, U TEM MEHbIIIEE BpeMs Bbl OyJieTe B MPOUTpHINIe. Terneph MOCMOTPUM Ha 3Ty
CUTyallUl0 C JpYyroi CcTOpoHbL. JlOMyCTHM, BbI OTKpBIBaeTE€ JBa CUe€Ta: OAWH IS
TOPTOBJIM C TOJHBIM f 1 oftuH 11t ToproBiu ¢ mosioBuHOH f. [Tocne 12 urp Bamr cuer ¢
nonueiM f yBenmuuutes B 2,02728259 B 12 paza. Ilocne 12 cnenok (¢ monoBuHoi f) oH
BeIpacteT B 1,712017427 (1,04582499 ~ 12) paza. C nosioBuHOM f mepBOHaYaIbHBIN
cuer ysenuuurcs B 2,048067384 (1,04582499 " 16) pasa npu 16 cuenkax. ITosromy,
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TOPrys Ha OJHY TPETh MOJbIIE, BBl JOCTHUTHETE TOH K€ IENH, YTO M MPH IMOJTHOM
onTuMaabHOM f, HO MPU aKTUBHOCTH, MeHbIIIeH HamonoBuHy. OqHako kK 16 caenke cuer
¢ nosueM f Oymer B 2,565777865 (1,06066 ~ 16) pa3a Goiblie Bamero nepBOHAYaILHOTO
cuera. [TomHoe f mpoxomkaer yBenuuuBaTh cueT. K 100 caenke Bamr c4eT ¢ mMoJIOBUHOM
yBeauunTcs B 88,28796546 pa3, Ho moaHoe f yBeauunt ero B 361,093016 pas!
EuHCTBEHHBII MUHYC TOPTOBIH ¢ IPOOHBIM f— 3T0 OoIbIliee BpeMs, HEOOXOAMMOE ISt
JOCTHXKEHHsI Onpe/esieHHo 1enu. Bee neno Bo BpemeHH. MBI MOKEM BIIOXKHUTH JEHBIU
B Ka3HaueHCKue 00s3aTeIbCTBA M JIOCTUYb-TAaKU 3a/JaHHOM IIEJM 4epe3 OIpeaesieHHOe
BpeMsl C MUHMMAaJIbHBIMU ITPOMEXYTOUHBIMH MaJIeHUusIMU Oanlanca u nucrnepcueit! Bpems
— 3TO CYTh NMPOOJIEMBI.

CpaBHeHMe TOPrOBBIX CHCTEM

Mp1 yBUIENH, YTO JIBE TOPrOBbIE CUCTEMBI MOKHO CPaBHHBATh Ha OCHOBE UX CPEIHUX
TFE€OMETPUYECKUX MPH COOTBETCTBYIOUMX ontumanbHbelx f. Jlamee, Mbl MOXxeM
CpaBHMBAaTb CHUCTEMbI, OCHOBBIBASICb HAa TOM, HACKOJbKO BBICOKMMHM SIBJISIIOTCS HX
ontumanbeHble f, MOCKOJIBKY OoJyiee BBICOKHE ONTHMajbHble f COOTBETCTBYIOT Oolee
PUCKOBAaHHBIM CHCTEMaM. OJTO CBSA3aHO C TE€M, YTO HCTOPUYECKUI MPOUTPHIILI MONKET
HOHU3UTH CYET, 10 KpaiiHel Mepe, Ha npoueHT f. [loaToMy CyliecTByIOT ABE OCHOBHBIE
BEJIMUMHBI /Il CPAaBHEHUS CHUCTEM: CpeJlHEee T'€OMETpUUYECKOe Mpu onTUMaibHOM f, rne
Oosiee BBICOKOE CpEJJHEEe M€OMETPUYECKOE MPEANOYTUTENIbHEE, U CaMO ONTUMAaNbHOE f,
rae 6osnee Huzkoe ontuMainbHoe f mydmie. Takum 00pazom, BMECTO OAHON BEIUYUHBI
JUI U3MEepeHust F3PPEKTUBHOCTH CUCTEMBI MbI TOJTy4aeM JBe; 3(p(PeKTUBHOCTh JOKHA
U3MEPAThCS B JIBYXMEPHOM IIPOCTPAHCTBE, IJI€ OJHAa OCh SBISETCS CPEeIHUM
reOMEeTPUYECKUM, a apyras — 3HaueHueM f. Yem ewviute cpednee ceomempuueckoe npu
ONMUMANbHOM f, mem ayyuie cucmema. Taxowce uem Hudice onmumanvHoe f, mem ayuuie
cucmema.

CpenHee reoMeTpuyeckoe HUYEro HE CKaXXeT HaM O Mpourpseliie. Bricokoe cpenHee
reOMETPUUECKOE HE 03HAYaeT, YTO MPOUTPHIII CUCTEMBbI OONBLION (MM, HA00OPOT, He-
3HauuTeNbHbIN). CpeaHee reoOMEeTpUYEecKOe HMEET OTHOLIEHHE TOJIBKO K MPUOBLIH.
OntumanbHoe f gBiseTCS MEpOil MUHMMAJIBHOTO OXHMJIAEMOI0 MCTOPUYECKOrO IMPOUT-
phIllIa KaK MPOLEHTHOE NMOHWKeHue OanaHca. bonee Bbicokoe ontumainbHoe f He roBoO-
put o OoJiee BBICOKOM (MJIM HU3KOM) J10X0J1e. MBI MOXKEeM TakKe MCIOIb30BaTh 3TH MO-
JIOKEHUS Ul CPAaBHEHUS ONPEENIEHHON cUcTeMbl Ipu IpoOHOM 3HaueHuu f ¢ npyroit
CHCTEMOW NpH NOJIHOM 3HadeHuu ontumanbHoro f. Ilpu paccmoTpeHum cucreM Bam
ClIelyeT YYHUTbIBaTh, HACKOJIbKO BBICOKH CpEIHUE TIE€OMETPUYECKHE U KAaKOBBI
ontumaneHele f. Hanpumep, y Hac ecTb cucremMa A, KOTOpas HMEET CpejaHee
reomerpuueckoe 1,05 n ontumansHoe f= 0,8. Taxxe y Hac ecTb cucreMa B, koropas
umeeT cpeanee reomerpuueckoe 1,025 u ontumanbaoe =0,4. Cucrema A mpu moJIOBHHE
ypoBHs f OyJIeT uMeTh TO XK€ MUHUMaJIbHOE UCTOPUYECKOE TajJeHue OayaHca Xy/AIIero
ciydas (mpourpsinr) B 40%, xak u cuctema B npu nmomHom f, HO cpeaHee reo-
MeTpuyeckoe cuctemMbl A mpu nosoBuHe f Bce paBHO OyAeT Bbllle, YEM CpellHEe
reomerpuueckoe cucremMbl B mpu monHom 3Hadenuu f. ITostomy cucrema A myuie
cuctembl B. «MuHyTKy, — MOXeTe BO3pa3uTh Bbl, — pPa3Be HE SBIIETCS CaMbIM
BaXHBIM TO OOCTOSITEIBCTBO, YTO CpEIHEE reoMeTpudeckoe Oombiie 1, M cucreme
HEOOXOAUMO OBITh TOJIBKO MHUHUMAIbHO HNPUOBUIBHOM, 4YTOOBI (IOCPEACTBOM
IPaMOTHOTO YIpAaBJICHUs JIeHbraMH) 3apaboTarh kenaeMyro cymmy!» Tak OoHO U ecTb.
CkopocTh, C KOTOpOH Bbl 3apabarbiBacTe JEHBIU, SBJISETCS (DyHKUUEH CpeaHero
reOMETPUUECKOro Ha ypoBHe wucnosbdyemoro f. Okmmaemas aucnepcusi 3aBHCHUT OT
TOr0, HACKOJIbKO Oousbioe f Bbl Hcnonb3yere. Bol, 0€3yclioBHO, 00.19/CHbI UMETH CUCTEMY
c onTuMaibHbIM f W CcO cpeaHMM TreoMeTpuueckuM, OonbmiuM 1 (TO ecTh C
MOJIOKUTEIbHBIM MaTeMaTHUecKuM oxujnanueM). C Takoll cuCTeMOl BBl MOXETe
3apaboTaTh MPAKTUYECKHU JIIOOYI0O CYMMY 4Ye€pe3 COOTBETCTBYIOIIEE KOJIUUECTBO CJIEIOK.
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CkopocTh pocTa (KOJIUYECTBO CIACIOK, HEOOXOAUMOE UIS JOCTH)KEHHS OINpPEeIeICHHON
IIC/IM) 3aBUCUT OT CPEIHEr0 TEeOMETPHYECKOr0 TMPH HCMONIb3yeMOM 3HaueHuH f.
Jlucniepcust Ha MyTH K 3TOH IETH TaKXKe ABJISAETCS YHKIMEH HCIONIb3YeMOTO 3HAUCHHUS
f. X0oTs1 BaXXHOCTb CpPEJIHEr0 reOMETPUYECKOTO W MpUMEHsieMoro f BTOpudYHa MO CpaB-
HEHHUIO C TeM (aKTOM, YTO BbI JOJDKHBI HMETh MOJOXKHUTEILHOE MaTEMAaTHUECKOE OXKH-
JAHWE, 3TU BEJIMYUHBI JCHCTBUTEILHO IMOJE3HBI IPH CPABHEHUH JBYX CHUCTEM HJIH Me-
TOJIOB, KOTOPBIC MMEIOT MOJIOKHMTEILHOE MAaTEMAaTHUECKOE OXKHMIAHWE M PaBHYIO YBe-
PEHHOCTH B UX paboTe B OyaymieM.

CinimkoM 001611 YYBCTBUTEJIBHOCTH K BeJIMYUHE HAH00JIbIIIEro
MPOUTPbIIIA

Henocrarok momxoja, OCHOBaHHOTO Ha omnTUMaibHOM f, 3akirodaercss B ToM, 4TO f
CJIMIIKOM 3aBUCHUT OT BEJIMYMHBI HAaMOOJIBLIETO MPOUTPHIIIA, YTO SBJISETCS CEphe3HOU
npoOJIeMoil ISl MHOTUX TPEWUZEepOB, U OHU JIOKA3bIBAIOT, YTO KOJHMYECTBO KOHTPAKTOB,
KOTOpbIE BBl OTKpPBIBA€TE CErOjHSA, HE JOJDKHO OBITh (DyHKIMEH OJHOW HeynadHOM
CEIIKU B IIPOLIOM.

Jlnst ycTpaHeHus! 3TOM CBEpXUyBCTBUTEJIBHOCTH K HAWOOJbIIEMY MPOUTPBIILY ObUIH
pa3paboTaHbl pa3HOOOpa3HbIE AITOPUTMBL. MHOIME U3 3THX AJTOPUTMOB 3aKJIHOYAIOTCS
B M3MEHEHUHU HaMOOJIBLIET0 MPOUTpPHINIa B OOJBIIYI0 MM MEHBIIYI0 CTOPOHY, YTOOBI
cienatb HauOONBINWK NPOUTPHII (YHKIMEW TeKylled BOJATHIBHOCTH pBIHKA. JTa
CBSI3b, KaK YTBEP)KIAIOT HEKOTOpPbIE, KBaJIpaTW4Has, TO €CTh aOCOJIIOTHOE 3HAYEeHUE
HanOOJIBIIEr0 MPOUTPHIIIA, TI0 BCEH BUIUMOCTH, YBEIIMYUBAETCS C OOJBIIEH CKOPOCTHIO,
4eM BOJATWJIBHOCTb. BOJIaTHIBHOCTD Yallle BCEro ONPEAEIAeTCsl KaK CPEIHUN JHEBHOU
Jana3oH 1€H 3a MOCJeHNE HECKOIBKO HEENb UM KaK cpe/iHee a0COIIOTHOE JHEBHOE
U3MEHEHHE 3a IOCJEeJHNEe HECKOJIbKO Heneslb. OnHako 00 3TOH 3aBUCUMOCTH HEJb3s
TOBOPUTH C MOJHOW YBEPEHHOCTHIO. TO, UTO BOJIATUILHOCTH CETOAHS COCTAaBISIET X, HE
03HAYaeT, YTO Hall HauOONBIIHA TPOUTpHIT 6ydem X ~ Y. MOXHO TOBOPUTH JIUIIL O
TOM, 4TO OH 00bluHO 20e-mo okono X ™ Y. Eciu Obl MBI MOTIJIM 3apaHee ONpEeNeNIUTh
CerOJHAIIHUN HaumOONBIIMM MPOWUTpHIN, TO, O€3yCIOBHO, MOINIM Obl JIydie
MCIIOJIb30BaTh METOJbI YIPABJIEHUs JeHbraMu'. JTO TOT caMblii Cilydaif, Korja Ml
JIOJKHBI PaCCMOTPETh CLEHAPUM XyIIIEero ciiyyas U OTTaJIKuBaThcs OT Hero. [Ipobiema
COCTOUT B TOM, YTO MBI HE 3HAaE€M TOYHO, KakuM OyneT cerofHs HauOOJbIINN
HOPOUTPHIII. AJITOPUTMBI, KOTOPbIE MOTYT CIIPOIHO3UPOBATh 3TO, HE OYEHb 3 (HEKTUBHBHI,
TaK KaK OHM YacCTO JAl0T OIIUOOYHBIEC PE3YIIbTATHI.

[IpeamnonoxuM, B T€YEHHE TOPrOBOTO JHS MPOU3O0LUIO COOBITHE, BbI3BABILEE HA PHIHKE
HIOK, U JO0 3TOro ULIOKa BOJATWJIBHOCTH Obla JOCTATOYHO HU3KOW. 3aTéM pPBIHOK
HaXOAWICS HE Ha Ballled CTOPOHE HECKOJIBKO cleAyromux nHed. Mim, momycrtuM, Ha
CIIEYIOIINNA JIEHb PHIHOK OTKPBLICS C OPOMHBIM Pa3pbIBOM HE B Ballly MOJIb3Yy. JTH
COOBITHSI TaK >K€ CTapbl, KaK caMa TOProBis ToBapaMH M akuusAMH. OHU MOTYT
NPOM30OUTH M TPOMUCXOHAT, U O HUX He 6ce20a npeoynpedcoaem 3apanee
NOBbLIUAIOWAACS BONAMUTLHOCMb. TakuM 00pa3oM, JIydlle HEe «COKpalaTh» Balll
HanOONBIINN HMCTOPUYECKUN TMPOUTPHIII Ui OTPAXKEHHS TEKYHIETO pPBIHKA C HHU3KOU

* IMEHHO B 3TOM Clly4ae WCIIOJb30BaHKE ONIIMOHOB B TOPrOBOM CTpaTeruu crojb noje3no. [lokynka
myT WJIW KOJUI-OIIIMOHA B O6paTHOM HanpasJICHUU OT IO3MLIUH I10 68,30BOMy HHCTPYMCHTY JIJid
OTpaHHWYEHHsI IIPOMIPHIINIA JIMOO TOPTOBIS ONLMOHAMH BMECTO 0a30BOr0 WMHCTpPYMEHTa AanyT Bam
3apaHee W3BECTHBI MaKCHMAaJbHBIA IPOUTPBINI, YTO OYEHb MPUTOAUTCS B YNPaBICHUH AECHbraMHU,
ocobenHo mpu ontumanbHoMm f. Bomee Toro, eciau Bbl 3HaeTe 3apaHee, KakuM OyaeT Ball
MaKCHMAIIbHBIA MPOUTPHIII (HAIPUMEpP, MPU JIHEBHON TOProBiie), TOTAA BbI BCErJa CMOXETE TOYHO
OIIpeIeINTh BeMuuHy f B nosapax /st KaxIou CAENKH KaK CIEAYIOLIYIO Ipo0b: PUCK B IoJUIapax Ha
enuHuIly/ontumansHoe f. Hanpumep, nHeBHOM Tpeiinep 3Haet, uto ero ontumansHoe f =0,4. Ero cromn
(stop-loss) ceromust Ha ocHoBe 1 emuuwuibl paBeH 900 nosutapam. [1o3TOMy ONTHMALHO TOProBaTh 1
emuHUIEH Ha Kaxasie 2250 mosuapos ($900 / 0,4) Ha Ganance cyera.
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BOJIATHJILHOCTBIO. Bosee Toro, ecmv peanvHas 603mModicHOCMb ucnvimams 6 6yoyujem
npoucpviul  OOabUWUL, YeM Haubonvbwull ucmopudeckutl npouepviui. Hambombimii
NPOUTPHIII, KOTOPBIA BBl TOJYYHJIM B MPOIUIOM, MOYET OKa3aThCsl HAMOOIBIIAM
MPOUTPHINIIEM, KOTOPHI BbI HUCIBITAETE CErOAHS, W HE 3aBUCETh OT TEKyIen
BosatuiibHOCTH'. TIpoGieMa COCTOUT B TOM, YTO C OMIIMPHUYECKOW TOYKH 3peHHs f,
ONTUMAJIFHOE B MPOIILJIOM, SIBJISIETCS (DYHKITUEH HanOOJBIIETO MPOUTPHIIIA B MPOIILIOM.
C ortum Hudero He mnoxenaemb. OIHAKO MBI YBHJAWM, KOTJa TMepedaeM K
napaMeTpUYeCKUM METOAaM, YTO MOXXHO MPEIyCMOTPETh OOJBIIUN TPOUTPHINT B
Oyaymem. [Ipu 3ToM MBI OyjieM TOTOBBI K TOSIBJICHUIO MOYTH HEU30EKHOTO OOJBIIOTO
npourpeima. BMecTo moAroHKM HAWOOJBIIETO MPOWTPHINIA K TEKYIIEH CHTyalluu Ha
PBIHKE, YTOOBI SMIHUPUIECKOE ONTUMAIIbHOE f OTpaXkallo HBIHEITHIOK CUTYAIIHIO, JTydIle
U3YYUTh TIapaMeTpuueckue MeTofbl. CHemayronmmii MeToa SBISETCS BO3MOXHBIM
pelIeHHeM JaHHOW TpPOOJEMBI M MOXET NPHUMEHSAThCS BHE 3aBUCUMOCTH OT TOTO,
pPacCYHUTHIBAEM MBI ONITUMATbHOE f SMIUPUYECKH UITH TTApaMETPUIECKU.

IlpuBeaeHne onTUMAJBLHOIO f K TEKYIIUM IeHAM

OnTtumaneHoe f macT HauOONBIIUN TE€OMETPUYSCKUN POCT MPU OOJBIIOM KOJTHYECTBE
CAeNOoK. DTo MaTeMaTHueckuii pakt. PaccMOTpUM THIIOTETHYECKUN TOTOK CENOK:

+2, -3, +10, -5

N3 3TOr0 MOTOKA CACNOK MBI HaleM, uTto ontuMainbHoe f= 0,17 (ctaBka 1 enuHHIBI Ha
kaxpie 29,41 nonnapa Ha G6anance). Takoil moaXox MpH TaHHOM MOTOKE JAaCT HAM Hau-
0O0JIBIINK POCT CUeTa.

[IpencraBbre cede, YTO ATOT MOTOK BBIPAXKACT MPUOBUTN U YOBITKU NPH TOPTOBIIE OJHON
akiuend. ONTUMAJIbHO ClIeAyeT MOKyNHaTh OJIHY aKIWI0 Ha Kaxaele 29,41 noimapa Ha
OanaHce cueTa, HeCMOTPS Ha TEKYIIYIO LeHYy akiuu. [Ipennoaoxum, 4To TeKyas meHa
akuuu paBHa 100 mommapam. bosee Toro, AOMycTHM, YTO MPHU HEPBBIX ABYX CAEIKaX
akuus crousa 20 10y1apoB, a pH ABYX MOCIEIHUX cAeskax — 50 nosapos.

Jly1s HalmMX NmepBBIX IBYX CIIEJIOK, KOTOPBIE MPOU30ILIN MIPH LieHe akuuu B 20 10J11apoB,
BBIMIPBILI B 2 J0JUIapa COOTBETCTBYET BhIMIphIly B 10%, a mpourpeimr 3 nosiapos
cooTBeTCTBYET npourpsity B 15%. [l nByx mociaeaHux caenok npu neHe akuuu 50
J0Ju1apoB BeIMrpbII 10 nosapoB coOoTBETCTBYET BBIMTPHIY B 20%, a mpourpsli B 5
JI0JIJIApOB COOTBETCTBYET Ipourpsiury B 10%.

®opmyibl peodpazoBaHus HeOOPaOOTaHHBIX TOProBbIX P&L B MPOLEHT BBHIUTPHIIIA U
MPOUTPHIIIA JJISl JJIMHHBIX M KOPOTKUX MO3UIUI CIEAYIOLIHE:

(2. 10a) P&L% = llena Boixona / llena Bxoga — 1 (7151 AJTMHHBIX)

(2.106) , P&L% = Ilena Bxona / llena Berxoga - 1 - (Ju1st KOPOTKHX),

WM MBI MOXKEM MCIIOJIB30BaTh CIeAYIOUyI0 GopMyly A MpeoOpa3oBaHUs KakK JUIMH-
HBIX, TaK U KOPOTKHX:

(2.10B) P&L% = P&L B mynkrax / llena Bxona

 PazymHbIil Iogxox Tpedyer, 4ToOBl MBI HCIIOJIB30BAIN HAaHOONBIINI HPOUTPHII, IO KpailHel Mepe,
TaKOH kK€ BEJIMUYHMHBI, KaK ¥ B rponuioM. C Te4eHHeM BPEMEHH MBI ITOJydaeM Bce O0JIbIlee KOJINIECTBO
JAHHBIX W 0OJbBIINE TepHoAbl npourpeimeii. Hampumep, ecmu 6pocuts Mmorety 100 pas, oHa Moxer 12
pa3 moapsn BBIMAcTe Ha oOpaTHyro cTopoHy. Ecimm Opocuts ee 1000 pas, To, BEpOSTHO, MOKHO
MTONyYUTH emle OONBIINN TEepHoA, KOTJAa MOHETa BBIIAAeT OOpaTHOH cropoHoi. TOT Xe MpHHITHI
pa60TaeT U B TOProsJIiC. MpsI HE TOJBKO JOJIKHBI OXXHJAaTh 60ﬂee JJIMHHBIC TIOJIOCHI IMPOUTPBINIHBIX
CJICJIOK B OynylieM, CielyeT TaKkKe 0JKUIATh OOJIBIIYIO IPOUTPHIIIHYIO CSIKY HAUXYIIIETro CiIydast.
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Takum ob6pazom, U1 HAUX 4 TUINOTETHUECKUX CHENOK Mbl HOJIYYUM CIETYHOLIHi
MOTOK ITPOLEHTHBIX BBIUIPHIIIEH U IPOUTPBILIEH (C TOUKU 3pEHUS JJIMHHBIX MO3UIINN):

+0,1; -0,15; +0,2; -0,1

Mp&b1 Ha30BEM 3TOT HOBBIA MOTOK MpeoOpazoBaHHBIX P&L npusedenuvimu oannvimu, Tax
KaK IIPU TOPTOBJIE OHU MPUBOJATCS K LIeHe 0a30BOI0 MHCTPYMEHTA.

Uto0bl y4yecTh KOMHUCCHOHHBIE U TMPOCKAJIb3bIBAaHWE, BBl JOJDKHBI YMEHBIIUThH LEHY
BbIX0/1a B ypaBHeHUH (2.10a) Ha CyMMy KOMUCCHUOHHBIX M NPOCKAJIb3bIBAHUA. TaKUM K€
o0pa3oM BaM cleAyeT yBEIHYHUTHh IIeHy Bbixoga B (2.106). Ecnm BBl ucmosb3yere
(2.10B), TO TOMKHBI BBIYECTh CYMMY KOMHUCCHOHHBIX M MPOCKAIb3bIBAaHUS (B ITyHKTaX)
n3 yuciurens (P&L B myHkrax). 3aTeM MBI ONpeneIuM ONTHUMalibHOE f Mo 3THM
NPOIICHTHBIM BBIUTPHIIIaM M mpourpbimam. OntumansHoe f Oynmer pasuo 0,09.
[IpeoOpaszyem 310 omrtumanibHOe f= 0,09 B JEHEKHBIH DKBUBAJICHT, OCHOBBIBASICH HA
TEKyIIeH [IeHe aKIHUH, C TOMOIIBIO (YOPMYJIBL:

(2.11) $ = Haubonpmmii nporieHTHBIN npourpbim * Texymias nena * ($ 3a myHkt/ -f)

Takum o6pa3oM, Tak Kak Hall HauOOJBIIMKA MPOLEHTHBIA mpourpsim Obi1 -0,15, Texy-
niast nena pasHa 100 gonnmapam 3a akivio, a KOJMYECTBO JOJUIAPOB HA MYyHKT paBHO 1
(Tak Kak MbI IMEEM JIeJI0 C TIOKYITKOM TOJBKO 1 aKkumu), MOXKHO onpeaenuts f$ crnemyro-
M o0pazoMm:

£$ =-0,15*100*1/-0,09 =-15/-0,09 = 166,67

Crnenyer nokymnath 1 akmuio Ha kKaxzasie 166,67 nomnapoB Oananca cuera. Eciu Ob1 MbI
BeIOpanu 100 akuuii B KauyecTBE €AMHUIIbI, €AMHCTBEHHOH NEPEMEHHOMH, 3aTPOHYTOM
STUM HM3MEHEHHEM, ObUTO ObI KOJIMYECTBO JIOJUIAPOB 3a MOJIHBIN MYHKT, KOTOPOE CTaJIO
ob1 paBHo 100. B pesynbrarte, f$ O6bu10 OBI 16 666,67 nomtapa Oananca Ha kaxabie 100
aKIIUH.

Tenepp momycTum, 4TO IIEHA aKUUH ynana 1o 3 gosutapoB. Hame ypaBHenue s f$
OyZeT TakuM ke, HO TeKyIasi ctaHeT paBHa 3. Takum oOpa3om, cymMma Juist puHAHCHPO-
BaHU | aKIMKU U3MEHUTCS:

£$=-0,15*3* 1/-0,09 = -0,45 / -0,09=5

Teneps cienyer mokynars | akiuio Ha KaKable 5 10JU1apoB OallaHca cyeTa.

OtMethTe, YTO onTHUMaiabHOE f He M3MeHsercs ¢ Tekyuel nenoil akuuu. OHO ocTa-
ercst Ha ypoBHe 0,09. OnHako f$ MeHseTCs: MOCTOSIHHO, TaK KaK MEHSETCS IIeHa aKI[HH.
OTO HE 03HAYaeT, YTO BBl JOJDKHBI 00s3aTE€IbHO M3MEHUTH IMO3UIUI0, KOTOPYIO yXKe
OTKPBUIH B 3TOT JICHb, HO €CJIM OBl BBI TaK MOCTYITMIJIH, TO 3TO MOULIO OBl HA TIOJB3Y TOP-
rosie. Harmpumep, ecii BBl OTKpBIBacTE AIMHHYIO MO3UIHUIO MO KAKOH-THO0 aKIK U ee
IIeHa MaJaeT, KOJIUYECTBO JICHET, KOTOPOE BaM ClieyeT pa3MecTuTs oA 1 enunuiry (100
aKIMii B 3TOM Clydae), Takke yMEHbIIUTCS (ecnu onTuMaibHoe f moiydeHo u3
NPUBEJCHHBK NaHHBIX). Ecnm Bame ontumansHOe f MOTy4eHO M3 HEoOpaOOTaHHBIX
JaHHBIX, TO KOJMYECTBO JEHEr, HeoOxoaumoe ais | eAWHHIBI, He yMeHbHIHTCS. B
o0oMX ciydasx Ball JHEBHOW OanaHC TMOHMKaeTcs. VCmoip3oBaHWE TPHBEIESHHOTO
ontuManbHoro f nemaer Oojiee BEpOSTHBIM, YTO €XKEJHEBHOE W3MEHEHHE pazMepa
NO3WIIMU TOMIET BaM Ha TOJdb3y Vcrmonb3oBaHWEe TPUBEICHHBIX JAHHBIX IS
ontuMaibHOro f HeM30€KHO BieyeT 3a COOOM M3MEHEHHE MOOOYHBIX MPOLYKTOB'. MbI

" YpaBHEHHsI PHUCKa Pa30PEHUS, XOTsI OHM HANpPSMYIO M HE YIOMSHYTHI B 3TOW KHUIeE, OJDKHBI TaKKe
M3MEHATHCS TIPH MCIOIb30BaHNM NMPUBEJCHHBIX JaHHBIX. BooOlle B kKauecTBe BBOAHBIX JAHHBIX JUIS
YpaBHEHHMI pHCKa pa30peHHs HCIONb3yIoT HeoOpaboraHHble apaHHble P&L. OaHako Koraa B
UCTIONb3yeTe NPUBE/ICHHBIC JIaHHBIE, HOBBIM MOTOK MPOLEHTHBIX BBIMTPHIMICH W IPOUTPHIMICH TOIKEH
YMHOXAaThCsl HAa TEKYLIYIO IIeHy 0a30BOro MHCTPYMEHTa, M Jajiee HaJ0 HCIIOJb30BaTb MUMEHHO 3TOT
MONYYHUBIIUICS TOTOK. TakuMm oOpa3oMm, mpu Tekymed meHe wHCTpyMmeHTa 100 mOMITapoB TOTOK
MPOICHTHBIX BRIUTPHIICH 1 pourpsimeii 0,1; -0,15; 0,2; -0,1 mpeobpasyercs B motok 10; -15; 20; -10.
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3HaeM, 4To U ontumainsHoe f, u cpennee reomerpuueckoe (1 orcrona TWR) usmensres.
Cpennsisi apudmernyeckass cleika TakKe H3MEHHUTCS, TOTOMY YTO BCE CICIKH B
MPOILIOM JOJKHBI OBITh MEPECYUTAHbI, KaK €ClId Obl OHU MPOUCXOIWIN MPHU TEKYyIIEH
neHe. Takum 00pa3oMm, B HallleM MPEANnojgaraéMoM MOTOKE Pe3ysbTaToB Mo | akuuu
(+2,-3,+10u-5) MBI TONYYMM CpPEIHIOI CcHIenKy, paBHylo 1 mommapy. Korma Mbr
UCIIOJIb3YeM TMPOLIEHTHBIE BBIMIPHIIU W mpourpeimu (+0,1; -0,15; +0,2 u -0,1), To
MoJIy4aeM CpeHIoIo cnenky (B nporeHTax) +0,5. [lpu nene 100 mommapoB 3a akIuiO MbI
nosryduM cpenHioro crenky 100 * 0,05, wnu 5 mommapos 3a caenky. [pu nene 3 nomrapa
3a aKIUIO0 CPeIHSS ClIeKa cTaHoBUTCs paBHO# 0,15 mommapa (3 * 0,05).

Cpennsis reoMeTpuyecKas celka Takxke u3MeHutcs. Benomuure ypaBuenue (1.14) mis
CpeIHel reOMEeTPpUYEeCKON CACNKU:

(1.14)  GAT =G * (HauGonpmuii npourpsi /-f),

rae G = (cpeaHee reoMmeTpuieckoe) -1;
f=onTumanbHas pukcupoBanHas nois. (Pazymeercs, Halr HaMOOIBIIMNA TIPOUTPHIIIT
BCCT A ABJIICTCSA OTPHULATCIIbHBIM I-II/ICJIOM.)

910 YpPaBHCHHUC 5KBUBAJICHTHO CJICAYIOIICMY:

GAT = (cpennee reomerpuyeckoe - 1) * £$

MBI nodayunmnaum HOBOE CpeJHEEe T€OMETPUYECKOE Ha OCHOBE IPUBEICHHBIX JaHHBIX.
[epemennas f$, koTopas ObliIa OCTOSHHOMN, KOT/1a MPOIILIBIC JaHHBIC HE MPUBOIMINCH,
Tenepb U3MEHHUTCS, TaK Kak OHa sBisieTcs (yHKIMEH Tekyllel 1eHbl. Takum oOpazom,
Hallla CpeaHss TeOMETpUYecKas cJielKa MEHSETCs, Korja MEHsEeTcsl LeHa 0a30BOoro
WHCTPYMEHTA.

[Topor reomeTrpruyecKkoil TOProBIM TAaKK€ IOJDKEH M3MEHUThCA. Bcrmomuurte ypas-
HeHue (2.02) 11 mopora reoMeTpuIeCcKOW TOPTrOBIIH:

T = AAT / GAT * HauGonpsuumii npourpsinr / -f,
rae T = nmopor reoMeTpu4ecKor TOPrOBIIH;

AAT = cpenusis apupmeTndeckas CaemKa;
GAT =cpennss reoMeTpruiecKkas CIAENKa;
f= ontumanpHoe f (or 0 g0 1). DTO ypaBHEHHE TaKXe MOXKHO TEpemnucaTh

CIIETYIOIIM 00pa3oM:

T = AAT/GAT* f$

Hakownern, npu cBeieHUU B €UHBIA TOPTQENb HECKOIBKUX PHIHOYHBIX CUCTEM MBI JI0JI-
JKHBI paccuuTath exxeaHeBabie HPR. Oro takxe dynxims £$:

(2.12) [dueBnoe HPR =D§/{$ + 1,

rae D$ = nonnapoBoe M3MEHEHHE IICHBI | €IMHMIBI IO CPABHEHHIO C MPOILIBIM
JTHEM, T. €. (3aKpBITHE CETOJIHA - 3aKPBITHE BUepa) * (JI0U1aphl 3a MyHKT);

f$= Tekymee ontumaneHoe f B joiuiapax, paccyutaHHoe M3 ypaBHeHus (2.11).
3nech TeKyIel 1eHO! SBISETCS 3aKPhITHE TIOCTEIHErO JTHS.

[Ipennonoxum, HeKas akLUs CETOJIHS BEYEPOM 3aKpbulach Ha ypoBHe 99 nomnapos. Ha
nponuioil ceccun ee ueHa Obuta 102 nomutapa. HanGonpmiuii MpOLEHTHBIA TPOUTPHILI
paseH -15. Eciu = 0,09, Torna f$ pasHo:

f$ =-0,15%¥102%*1/-0,09 =-15,3/-0,09 = 170

DTOT HOBBII IOTOK U CJICAYCT UCIIOJIb30BATh AJIA ypaBHCHI/Iﬁ PHUCKaA pa3opCHUsL.
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Tak Kak Mbl UME€EM J€J0 TOJIBKO C OJHOM aKIMEW, IIeHa OJTHOTO IyHKTa COCTaBJsieT |
Joiutap. Mel MOkeM Tenepb OmnpenenuTh ceroasiHee nHeBHoe HPR u3 ypaBHeHus
(2.12):

(2.12) Juesnoe HPR = (99 -102) * 1/170 + 1 =-3/170+1
—.0,01764705882 + 1 = 0,9823529412

Tenepp BepHeMcs K Hadaimy Hamed quckyccud. IIpm motoke toproBeix P&L ontu-
MajbHOE f TTO3BOJIUT MOJYYUTh HAUOOJBIINNA TEOMETPUUYECKUN POCT (TIPHU YCIOBHH, YTO
apu(pMeTHYECKOe MaTeMaTHYECKOe OXKUJAaHUE IMOJIOKUTeNbHOe)'. MBI HCIoNb3yeM Mo-
TOK ToproBbix P&L B kadecTBe oOpasma pacrpeneiaeHHsi BO3MOKHBIX pE3yJbTaTOB B
cienyrouei caenke. Ecau mpuBecTH K TEKylled LieHE MOTOK MPOLUIBIX HpUObUIEH U
yOBITKOB, TO MBI CMOXEM IOJly4UTh OoJiee MPaBAONOA00HOE paclpeaeeHHe MOTEHIH-
JIBHBIX NMPHUObUIEH U yOBITKOB A cienyromeit caenku. Takum oOpa3oM, HaM clieayer
paccuuThiBaTh ONTUMAalbHOE f M3 3TOr0 M3MEHEHHOrO pacHpeleNeHUs MNpUObLIeH U
yOBITKOB. DTO HE O3HAYaeT, YTO, UCHOJb3Yys ONTHMajbHOE f, paccuMTaHHOE Ha OCHOBE
NPUBEICHHBIX TaHHBIX, MBI BeIUTpaeM Oosbiie. Kak BHIHO W3 CIEIYIOUIETro IpuMmepa,
BCE BBIIVISIIUT HECKOJIBKO MHAYE:

P&L Iporenr Iena f$ 6azoBoro UHCTpyMeHTa Konngectso [Tonublit kanuTan
AKIHAH

ITpu = 0,09 (TOproBist NPUBEIEHHBIM METOIOM): $10000

+2 0,1 20 $33,33 300 $10600

-3 -0,15 20 $33,33 318 $9646

+10 0,2 50 $83,33 115,752 $10803,52

-5 -0,1 50 $83,33 129,642 $10155,31

P&L Ipouenrt llena f$ 6a3oBoro uHCTpyMEHTA KomuuectBo [MonHbIit KanuTan
aKIUiH

Ipu = 0,17 (TOproBisi HENPHUBEACHHBIM METOJIOM): $10000

+2 0,1 20 $29,41 340,02 $10680,04

-3 -0,15 20 $29,41 363,14 $9 590,61

+10 0,2 50 $29,41 326,1 $12851,61

-5 -0,1 50 $29,41 436,98 $10666,71

Onmnako eciu Obl Bce CIIEIKHA ObUIM pacCYMTaHbl HA OCHOBE TEKYIIEH 1eHbI (ckaxeM, 100
JOJUTAPOB 32 aKIIMIO), TPUBEIECHHOE ONTUMalIbHOE f TO3BOMWIO OBl BHIMTPATH OOJIBIIIE,
4yeM HeoOpaboTaHHOE onTUMaIbHOE f.

Yro myume ucnonp3oBath? CienyeT JId HaM ONpenesaTs onTuMaibHoe f (1 ero mo-
OO0YHbBIE MPOIYKTHI) HA OCHOBE MPUBEIECHHBIX JAHHBIX WM JIydlle AeHCTBOBAaTH OOBIY-
HBIM CTI0c000M? DTO OO0JIbIIIE BOMIPOC BAIIUX MPEANOYTCHUH. Bce 3aBHCHUT OT TOTO, YTO
0oJjiee BaKHO B MHCTPYMEHTE, KOTOPBHIM BBl TOPryeTe: MPOLIEHTHbIE U3MEHEHUS WIH a0-
COJIIOTHBIE M3MEHEHUs. byner au aBwkeHue B 2 fosuiapa 1o akuuu B 20 10JU1apoB TO
e, uyTo U ABwxkeHue B 10 qoyuapos no akuuu B 100 gqomtapos? [locmoTpum, Hanmpumep,
Ha TOpPru MO JoJjuiapy M Hemenkoil mapke. byner nu asmwxenue B 0,30 myHKTa npu
0,4500 To ke, uro u nwxenHue B 0,40 mynkra nipu 0,6000? Ha moil B3rusa, nydiie
UCII0JIb30BaTh MpUBEJICHHbIE AaHHbIe. C 3TUM, OJJHAKO, MOXKHO Mocnoputh. Hampumep,
ecnu akuus ¢ 20 gosutapoB BeIpocia g0 100 gosmapoB, U Mbl XOTHM ONPEACIUTH
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ontuMaibHoe f, Ham, BO3BMOXKHO, MOTPeOyeTCsl HCIOIb30BaTh TOJIBKO TEKYIHE JaHHbBIE.
Crnenku, KOTOpbIE MPOUCXOAWIM MpU lieHe B 20 M0OUIapoB 3a aKIUIO0, OTHOCITCS K
PBIHKY, 3HAYUTEIHHO OTINYAIOIIEMYCS OT CYIIECTBYIOIIETO B HACTOSIIIIUN MOMEHT.

Jlydiie He UCTIONAB30BATH JIJAHHBIE, KOTJa 0a30BbI MHCTPYMEHT OBbLI HA COBEPILIEHHO
JIPYroM IIEHOBOM ypPOBHE, TaK KaK COCTOSTHUE PhIHKA MOTJIO CYIIIECTBEHHO U3MEHUTHCS B
3TOM CMBICJIE ONTHUMalbHOE f Ha OCHOBE HEOOpaOOTaHHBIX NAHHBIX M ONTUMaibHOE f,
MOJTy4aeMO€ M3 MPHUBEACHHBIX NaHHBIX, OyAYyT MOUYTH WIACHTUYHBI, KOT/IA BCE CHEIKU
MIPOUCXOAT MPH IICHAX, OTU3KHUX K TEKYyIIeH 1ieHe 0a30BOro MHCTPYMEHTA.

Ecnu neiictButensHo OOJNBIIOE 3HAUYEHUE UMEET TO OOCTOSATENHCTBO, IPUBOJUTE BBI
JTAHHBIE WA HET, 3HAYUT BBl UCIIOJIH3YETE CIUIIKOM MHOTO UCTOPUYECKUX JaHHBIX. Ha
caMOM Jiefe, HeT OONbIION pa3HUIlbl, HCIOJB3yeTe JIM Bbl MPHUBEACHHBIE WU
HeoOpaOOTaHHbBIE JAaHHBIE, €CIM HET BBIIICONUCAHHONW IMPOOJIEMBI, IOATOMY CIIEAYyeT
MOJIb30BaThCS MPUBEICHHBIMHM JTAHHBIMU. JTO HE O3HA4aeT, 4To ontuMaibHoe f, pac-
CUMTAaHHOE W3 NPHUBEJCHHBIX JAHHBIX, OBLIO ONTUMAIbHBIM B TpouuioM. OHO MOTIIO
TaKOBbIM M He ObITh. OmnTtumansHoe f, paccunTaHHOe M3 HEOOPAaOOTAHHBIX IaHHBIX,
MOTJIO OBITh ONTUMANBHBIM B mponuioM. OmHako ontuManbHOe f, paccuuTaHHOEe W3
MPUBEICHHBIX JAHHBIX, UMEET OOJbIIEe CMbICIA, TaK KaK MpPUBEICHHBbIC TaHHbBIE SIBIIS-
I0TCs1 O0Jiee CIpaBeIMBBIM MIPEJICTABICHUEM PACIIPEAEICHUS BO3MOXHBIX PE3yJIbTaTOB
0 CIIEAYIONIEH CclenKe.

Vpasuenus ¢ (2. 10a) o (2. 10B) maroT pa3Hble OTBETHl B 3aBUCUMOCTH OT TOTO,
Kakasi Obllla OTKpBITA MO3ULKS: JUIMHHAS WIH KOpOoTKas. Hampumep, ecnu akius KyrmiieHa
3a 80, a mpoaana 3a 100, Beurpsiin coctaBuT 25%. OnHako ecnu akuus npoaana mo 100,
a 3akpbiTa o 80, TO BBIUTPHINI COCTaBUT TodbKO 20%. B 00oux ciydasx MO3UIUIO
otkpeuin 1o 80 um 3akpbum mo 100. Takum oOpa3oMm, MOCIENOBATETLHOCTD —
XPOHOJIOTHUS TPAHCAKIUNA — JIOJKHA MPUHUMATHCS BO BHUMaHUE. Tak Kak XpPOHOJIOTHS
TPAHCAKIIMIA 3aTparuBaeT paclpeie]ICHIe MPOICHTHRIX BEIUTPBIIICH U MPOUTPHIIICH, MBI
JOTyCKaeM, 4To Oyaymias XpOHOJOTHS CKopee Bcero OyaeT MoAoOHa MpOILION.
KoneyHo, MbI MOXX€M HUTHOPUPOBATH XPOHOJOTHIO cHeNoK (ucronb3ys 2.10B mns
JUTMHHBIX TIO3HMIIMH W IIEHY BBIXOJa B 3HaMeHaresie 2.10B JIg KOPOTKHX MO3HUIUH), HO
9TO 03HAYaJI0 OBl YMEHBIIIEHNE HHPOPMAITUU B HICTOPHUECKUX JIaHHBIX. boiee Toro,
PHUCK TOPTOBJH sBIsieTC (PyHKIHEH XPOHOJOTUU TOPTOBIH, U 3TOT (haKT MbI ObUTH OBI
BBIHYK/ICHBI HITHOPUPOBATH.

YcpeaHeHue neHbl PU MOKYIKE U NMPOAAKA AKIUI

D10 cTapas, Majo HCIOJIb3yeMasi TEXHUKA YIpaBJICHUS NEHbIaMHU, KOTOpas SBIISETCS
UCaNbHBIM WHCTPYMEHTOM Ji PaOOThI B CUTyalMsIX, KOTJa Y Bac Malo WH(OPMAIIHH.
Paccmorpum mpumep: Ixo IlynmBaKksH KaXIyr0 HEAENIO 3aJIMBAECT B CBOK MAIIUHY
OensuHa Ha 20 moiIapoB, HE3aBHCHMO OT IIEeHBI OeH3WHa B 3Ty Henemo. OH Bcerga
3anpasisieTcss Ha 20 T0JJIapOB M KaXKIYIO HEICNI0 MCIOJIb3yeT TOJAbKO 20 10iIapos.
Korma mena OeH3uHa BBIIE, 3TO BBIHYXKAAE€T €ro ObITh 0oJiee SKOHOMHBIM TMpHU
BOXKJICHUU.

Jxo IlymmBaksH mokymaet Oosbliie OEH3MHA, KOTJa OH JEIIEeBIe, U MEHbIIE, KOTr/aa
oH jaopoxe. [lo3ToMy BCIO CBOIO H3Hb OH IUIATUT 3a TaUIOH OCH3MHA LIEHY HUXKE
cpenHeit. J[pyrumu cioBaMu, €Ciu Bbl YCPEJAHHUTE CTOMMOCTh rajjioHa OEH3HMHa 3a Bce
Henenu, Korna JI>ko BOOMII aBTOMOOWIIb, cpe/iHee 3HAaueHHe Oy/AeT BBIIIE, YeM IIIaThII
JIxo.

VYV ko ecth aBoropoanbiil Opat, Cecun Ilynusaksn. Korna emy HykeH O€H3UH, OH
IIPOCTO HAMOJIHAET 0aK M CeTyeT Ha BBICOKYIO IieHy. B pesynbrare, Cecun HCIONb3yeT
MOCTOSTHHOE KOJMYECTBO TOIUIMBA KKy HEAENIO U MO3TOMY IUIATUT CPEIHIONI0 LIEHY
BCIO CBOIO aBTOMOOMIIbHYIO KH3Hb.
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[Ipenmonoxum, BBl UIIUTE AOJITOCPOYHYIO WHBECTHUIIMOHHYIO Mporpammy. B urtore
BBI PEIIaeTe BIOXKHUTH JICHBTM BO B3aUMHBIA (POHJI, YTOOBI 00ecrieunTh cebe TOCTOMHYIO
cTapocThb. Bbl morjaraere, yTo, KOrja yiaeTe Ha MEHCHUIO, aKlMKW B3aUMHOTO (oHIa
OyIyT CTOMTh HAMHOTO JIOPOXKE, YeM CEroJiHs, TO €CTh, B ACUMITOTHUYECKOM CMBICIIE,
WHBECTHUIIMM BO B3auUMHBIA (OHI TPUHECYT JAEHbIH (C JpYrod CTOPOHBI, B
ACUMIITOTUYECKOM CMBICJIE, U MOJHUS IBaX]IbI YAAPUT B OJHO U TO e MecTo). OIHaKO
Bbl HE 3HAeTe, KakoBa OyJeT CTOMMOCTh ITHX BIIOKEHUH B CIEAYIOIIEM MECSIEe WIH B
CIIeyroIIeM Toay. Y Bac HeT MHPOPMAIMU O KPAaTKOCPOYHOW TEHICHIIMH IIEH aKIUi
B3aMMHOTO (OH/A.

UYToObl pemuTh 3Ty MpoOIeMy, Bbl MOKETE YCPEIHUTH IIEHY TOKYIKH aKIHMi B3auM-
Horo ¢onga. CkaxkeM, Bbl XOTUTE KYMUTh aKLMK B3aUMHOTO (POHIA HA OMpPENEICHHYIO
CyMMy B TeueHHe IByX JjeT. Jlyis wmHBecTupoBaHus y Bac ectb 36 000 mosapos.
[TosToMy Ka)KIbIii Mecsll B TeueHue cienyromux 24 mecsueB u3 3tux 36 000 goimapos
BbI Oyzmere nHBecTHpoBaTh B (hoHI mo 1500 mommapoB. Takum oOpa3zom, BBl BIIOKUTE
neHbru B poug HUKe cpenHedt uensl. [lon «cpennei» nmeercs B BUAY CpelHAs IieHa 3a
24 Mecsila, B TEUEHUE KOTOPBIX Bbl MHBECTUPYETE. JTO HE 00A3aTEIBbHO O3HAYAET, YTO
Bbl TOJYYUTE IIEHY, KOTOpas MEHbIle, 4eM B ciiydae pazoBoil mHBecTuiuu 36 000
JIOJIJIApOB, U HE TapaHTHPYET, YTO B KOHIIE ATUX 24 MECSIEB Bbl MOJYy4YUTE MPUOBLIL HA
BioxkeHHble 36 000 mommapoB. Cymma, KOTOPYIO Bbl HHBECTUPOBAIIM B aKIMK (OHJA, K
TOMY BpeMeHH MoeT ObITh MeHbie 36 000 nonmapoB. Bee BrleckazaHHOE O3HAYaeT
TOJIBKO TO, YTO €CJIM Bbl BOMJETE B KAaKOW-TO NPOU3BOJIBHOW TOYKE B TeueHue 24
mecsiieB ¢ 36 000 monmapoB, TO CMOXKeTe KYNHTh MeEHbIe akuuil (oHma wu,
CJIeIoBaTeNbHO, 3aIIaTUTE 0oJiee BBICOKYIO IIEHY, YeM MPH YCPETHEHHUH.

[Toxoxum 00pa3oM cleayeT MOCTyNaTh, KOT/Ia Bl COOMpAETECh BBHIUTH W3 B3aMMHOIO
doHIa, TONBKO Temeph ATO OTHOCHUTCA K YCPETHEHHIO LIEHbI MPOJaK aKIuil, a HE K
YCpEIHEHHIO TIeHbl MOKynku. CkaxeM, Bbl yxoauTe Ha meHcuto ¢ 1000 akmuii 3Toro
B3aMMHOTro ¢oHaa. Bbl He 3HaeTe, MPHUILIO BpeMs BBIXOAUTH U3 (OHIA WU HET,
MOA3TOMY pelIaeTe MpojaBaTh aKIUMU B TeueHue 2 jet (24 mecsua), yToObl YCPEIHUTD
HeHy BbIxoaa. BoT kak cremyer aelicTBoBaTh. Bo3pmuTe 00Iee KOTUYECTBO aKIUi
(1000) u paznmenuTe WX Ha KOJMYECTBO MEPUOJOB, 32 KOTOpOE XOTHUTE BHIUTH (24
Mmecsa). Tak kak 1000 / 24 = 41,67, To nocneayromue 24 Mecsiia Bel OyAeTe Ipo1aBaTh
41,67 axumii kaxapiii mecsan. Takum o0Opa3oM, BBl MPOAAINTE CBOM aKIUMU MO Ooiee
BBICOKOH IIEHE, YeM CpefHss leHa 3a 3TH 24 Mmecsana. KoHeuHo, HET rapaHTUH, YTO BbI
npoJaanuTe WX Mo Ooyiee BHICOKOW IICHE, YeM CETOJHSIIHSSI, ¥ COBCEM HEOOSI3aTeNbHO,
YTO BBl IPOJAIUTE aKIIMU 10 OoJiee BBICOKOI IIeHe, ueM depes 24 mecsia. Bel nomyuure
0oJiee BBICOKYIO LIEHY, U€M CPEJIHSAS 1I€Ha 3a MEePUO]] BPEMEHH, KOT/Ia BBl YCPEIHSICTECh.
DT0 BaM rapaHTHpPOBaHO. Te ke MPUHIUIBI MOKHO MPUMEHATh K TOProBoMy cuery. B
MPOTUBOIIOIOKHOCTh «OJIHOMY PEUIUTEILHOMY IIary» B KaKOW-TO TOYKE B TEUCHHE
BBIOpAaHHOTO OTpe3ka BpEMEHHU BXOAMTE Ha PBIHOK MO Jydiled «cpeaHed meHe». Ilpu
OTCYTCTBHH HWH(OPMAITMH O TOM, KaKUM OYJeT KPaTKOCPOYHOE M3MEHEHHE OanaHca Ha
cuyeTre, BaM Jyullle YCpenHATbCsA. He momaraiiTech TONBKO Ha CBOIO BBIIEPKKY U
MHTYHIINIO, UCTIOJIb3YUTE METObl M3MEPEHHS 3aBUCUMOCTU €KEMECSYHBIX U3MEHEHUI
OamaHca TOproBoil mporpamMmbl (cM. riaBy 1). IlombITaiitech MOHATH, €CTh K
3aBUCHMOCTh B €XKEMECSYHBIX M3MEHEHHMsSX Oananca. Eciam 3aBHCHMOCTH CYIIECTBYET
IIPU JIOCTATOYHO BBHICOKOM JIOBEPUTEIHHOM YPOBHE, YTOOBI Bbl MOTJIM MOJHOCTHIO BOUTH
B ONaronpusiTHON TO4YKe, TOrJa Tak U nenaite. OMHAKO €Clid HEeT JOCTAaTOYHO BBICOKOMU
YBEPEHHOCTH OTHOCHUTEIFHO 3aBUCHUMOCTH B €KEMECSYHBIX U3MEHEHUSX OallaHca, Toraa
ycpenusiitecb. TakuMm o0pa3oMm, y Bac OyleT MPEHMMYIIECTBO B aCHUMITOTHYECKOM
cmbicie. To jke BEpHO B Ciydae CHSATHUS JIEHET CO cueTa. AHAJIOTHYHO YCPEIHEHHIO MPU
MOKYIKe (HEBaXXHO, TOPTYETE BBl aKIUSMU WM TOBAPAMH) CIIEIYET MPUHATH PEIICHUE O
naTe Hayaja YCpeJHEHHs, a TakkKe O TOM, HACKOJIBKO JOJTHUH TMEepUoJl BPEMEHH
HE0OXoauM 1Ji ycpeaHeHusi. B ToT neHb, korja Bbl coOMpaeTech HauaTh YCpEIHEHUE,
pazmenute Oamanc cueta Ha 100. Dto mact Bam crtommocTh «I akmum». Temepnb
pazaenure 100 Ha KOJIMYECTBO NEPUOJAOB, IO IMPOLIECTBUM KOTOPHIX BBl 3aKOHYHUTE


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

ycpennenue. CkaxkeM, Bbl XOTUTE CHATh BCE JEHBIM CO CYETa B TeUeHUe cieayromux 20
Heznenb. Pazgenus 100 nHa 20, Bl nomyuute 5. [IoaTOMy BBl OyZieT€ CHUMATh CO CBOETO
cyera 5 «aKkuui» B HEAEN0. YMHOXKbTE BEIMYMHY, KOTOPYIO Bbl BBIYMCIMIN Kak |
«aKIHIo», Ha 5, 9TOOBI 3HAaTh, CKOJIBKO JIEHET CHSTH C TOPrOBOTO CUETa B 3Ty HEAEIIIO.
Tenepb BBl JOIKHBI OTCIIEKHUBATh, CKOJIBKO «aKLUI» y BaC OCTANOCh. Tak Kak Bbl B3SUIU
5 noneit Ha mpouwiol Hexene, y Bac ocraiock 95. Korna nonpoiiner BpeMs A BTOPOro
CHATHSA, pazfenuTe OalaHC Ha BalleM cueTe Ha 95 M yMHOXbTe Ha 5. DTO AacT Bam
CTOMMOCTb 5 «akKUMW», KOTOpBIE BBl «IIEPEBEIACTE B HAJIMYHBIC» HA JTOH HeEHele.
Crnenyiite 3TOM cTpaTeruu, MOKa y Bac HE 3aKOHUYATCs «akuum». Takum oOpasom,
CpeIHss IeHa POoIaXku OyJIeT JIydllle, YeM ieHa B POU3BOJIBHON TOUKE B TEUECHHE ITHX
20 Henenb.

OTOT NPUHLUI YCPEIHEHHS HACTOJBKO IIPOCT, YTO OCTAeTCsl TOJBKO IOPaXkaTbes,
[oYeMy Majio KTO eMy cienyer. Sl Bceraa ucnosib3yro 3TOT MPUHIIMIT B TOProBIIe, OHAKO
HE BCTpedall HUKOT0, KTO ciefoBasl Obl MoeMy npumepy. Ilpuunna npocra. Ota nocra-
TOYHO 3¢ PEeKTUBHAS KOHUENIUA TpeOyeT AUCLUUILUIMHBI U BPEMEHH ISl MpopaboTKH, U
IpY 3TOM TOYHO T€ K€ COCTABJISIOIINE HEOOXOIMMBI Ul MCIIOJIb30BAaHUS KOHIICTIIUU
ontumainbHoro f. [TocoBetyiitecs ¢ Jxo [lyruBaksaom. [ToHATE KOHIIENIIMY U TTIOBEPUTH
B HUX — TOJIbKO nojena. CaMmoe BaKHOE — CJI€10BaTh MM.

3aKoHBI apKCHHYCA U CIy4YallHOe OJ1yKAaHHue

JlaBaiiTe OroBOpUM O IPOUTIPHIIIAX, HO CHAYAJIa CKaKEM HECKOJIBKO CJIOB O IIEPBOM U
BTOPOM 3aKOHaX apKCUHyca. DTH NPHUHLMIIBI OTHOCATCS K CIyd4allHOMY OJy’KIaHUIO.
[Totox ToproBeix P&L B HEKOTOPBIX CIydasiX MOKET OBITh HECIYYalHBIM, XOTSI OOBIYHO
OOJIBIIMHCTBO ITOTOKOB TOPrOBBIX NPUObUIEH U YOBITKOB IOYTH CIy4ailHbl, YTO MOXKHO
HNOJTBEPAUTH CEPUUHBIM TECTOM U KO3()PHUIMEHTOM JTMHEHHOW KOppENAluu. 3aKOHBI
apKCHHYyCa IIPEAIOoaralT, 4TO Bbl 3apaHee 3HAECTE CyMMY, KOTOPYK) MOKHO BBIMIPAThH
WM NIPOUrpaTh, U JOIYCKAIOT, YTO CyMMa, KOTOPYIO MO>KHO BBIMIPaTh, paBHA CyMME,
KOTOPYIO MOKHO IIpOMIpaTh, M 3Ta CyMMa IIOCTOSIHHA. B Hamel IUCKycCHMM MBI
JOIYCTHM, YTO CyMMa, KOTOPYIO Bbl MOKETE BBIMTPATh WM IPOUTpaTh, — 3TO 1 nosap
3a KaXKIyl UIpy. 3aKOHBI apKCHUHYCa TaKKe JOIyCKaloT, 4To y Bac ecTb 50% mraHc
Bemrpbima u  50% maHc mnpourpeima. Takum 00pa3oM, 3aKOHBI apKCHHYcCa
IOPENIIONIaraloT  Urpy, IZJ€ MareMaTudeckoe oxxkupaHue cocrasiusier 0. Ot
IIPEAINOJIOKEHHUST OTHOCATCA K WMIpaM, KOTOPBIE 3HAYUTENBHO IIPOIIE, YEM TOPTOBIIS.
OpnHako mepBbII M BTOPOH 3aKOHBI apKCHHYCa B TOYHOCTH OTHOCSTCS K TOJBKO 4YTO
onucaHHou urpe. KoHeuHO, HAIpsAMyl0 OHU HE INPUMEHUMBI K pEaJbHOM TOProBJE, HO
JUId HarJsiIHOCTH Mbl He Oynem paziauuarh urpy u toprosito. IIpencraBum cebe
JEHCTBUTENBLHO CITyYaiiHy O MOCIIEN0BATENBHOCTD, TAKYIO, KAK OPOCOK MOHETHI', TJI€ MBI
nojydyaeM | equHMIly, KOTJa BBIUIPBIBAEM, U TepsieM | eauHMIly, KOrja POUTPbIBAEM.
Ecnu Ob1 MBI cTpomsin KpuByro OanaHca 3a X 4MCiIO OPOCKOB, TO HAHOCHIJIMA ObI TOUYKH C
koopauHatamu (X, Y), rae X mpencraBiseTr coboir Homep Opocka, a Y — Hamn o0mmuid
BBIMTPBIII HITH IIPOUTPHIII ITOCIIE 3TOT0 OpoCKa.

BBenem noustue nonoscumenvHou odracmu, KOraa Kpupas OajlaHca HaXOOUTCS BBIIIE
ocu X WM Ha OcH X, €CIU MpeAbIAyIIast Touka Obiia Beie X. Takum ke o0pa3oM Mbl
OIIpENIeNIUM ompuyamenvHylo 061acmes, Korja Kpupas OajlaHca HaXOAUTCS HUXKE OcH X
WIK Ha OcH X, €CIIU Ipeblayas Touka Obuia Huke X. JIOTHYHO TPenoNoKuTh, 9TO
o0111ee KOJMYECTBO TOYEK B MOJIOKUTEIBHOM 00JacTH OyAeT MPUMEPHO PABHO 0OLIeMy
KOJIMYECTBY TOYEK B OoTpHLaTenbHON obnactu. Ha camom nene sto He tak. Ecnmu 6po-
cuth MOoHeTy N pa3, To BeposTHOCTb (Prob) ocymectBienuss K coObiTHil B monoxu-
TEJILHOW 00JIaCTH COCTABUT:

! Xots OMITUPUYCCKUE TCCThI [IOKA3bIBAKOT, YTO 6pOCOK MOHCTHI HE SABJIACTCA UICTHUHHO cnyqaﬁﬁoﬁ
IOoCJICA0BATCIIbBHOCTBIO U3-3a HCKOTOPOI'0 HECOBCPIIICHCTBA HCHOJ’IBByeMOﬁ MOHCTEI, MbI 6yz[eM CUHTAaThb,
YTO MOHECTA nacajbHas ¢ TOYHbIM IIIAHCOM 0,5 BbITAJICHUA HA JIMIICBYIO WA o6paTHy}0 CTOpPOHY.
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(2.13) Prob~1/(M+*K"0,5«(N-K)"0,5),

e TU=3,141592654.
CuMBOI ~ 03HAYaeT, 4TO 00€ YaCTH CTPEMSTCS K PaBEHCTBY B Ipezerne. B aTom ciyuae,
tak kak wim K, wmm (N - K) crpemsrcs k OeckoHeyHOCTH, 00€ 4acTu
ypaBHEHHs OyyT CTPEMHUTBHCS K PABEHCTBY.

Takum obpazom, eciu O6pocuth MoHery 10 paz (N = 10), Mbl mOMyYuM CleayIOIue
BEPOSITHOCTH HAX0XKJCHUS B IIOJIOKHUTEIBHOM 00IaCTH:

K BepOﬂTHOCTLZ
0 0,14795
1 0,1061
2 0,0796
3 0,0695
4 0,065

5 0,0637
6 0,065

7 0,0695
8 0,0796
9 0,1061
10 0,14795

MO’HO 0KUIaTh TIONAaHUs B ITOJIOKUTENBHYIO0 0071acTh 5-TH U3 10-TH GpOCKOB, HO 3TO
HaMEHEEe BEPOSITHBIN pe3ysibTaT!

Haunbonee BepoATHBIM pe3yIbTaTOM OyAET HAXOXJACHUE B MOJIOKUTEIBLHONU 00JIACTH
IpH BceX OpOCKax WIIM HU TPH OJTHOM!

OtoT mpuHIMIT (HOPMATBHO OIUCHIBACTCS B NEPEOM 3AKOHE APKCUHYCd, KOTOPBIH
TJIACHT:

st puxcupoBanHoro A (0 < A < 1), korna N cTpemMuTcss K 6€CKOHEUHOCTH, BpeMs,
MIPOBEICHHOE B MOJIOKUTENBHOU obOsactu (T.€., korma K / N < A), Oynet onpenensitees
CIIETyIOIIUM 00pazoMm:

(2.14) Prob {(K/N) <A}=2 /T = ARC SIN (A * 0,5),
rme T = 3,141592654;

N = KoanuecTBO OPOCKOB;

K = konn4ecTBO GPOCKOB B MOJIOKHUTEIBHON 00JIACTH.

Jaxe nipu N = 20 BBI MOJIyYNTE OYECHb XOpOIIee MPUOIIKEHHIE 11 BEPOSITHOCTH.

VYpaBHenue (2.14), To ecTb MepBBI 3aKOH apKCHHyCa, TOBOPUT HaM, YTO C Be-
positHocThio 0,1 kpuBas Oananca cueta npoBeneT 99,4% BpeMeHu B OfHOW 00JacTH
(monoxutenbHOM mnm otpunarenbHoii). C BepositHocThio 0,2 KpuBasi OamaHca Oyner
HaXOAWThCS B TOW ke obmactu 97,6% Bpemenu. C BepostHOoCcThiO 0,5 KpuBas OayiaHca
cdeTa mpoBeneT B ogHOM obmactu Oonee 85,35% Bpemenu. Hacronbko ympsima KpuBas
Oaylanca MpoCcToi MOHETKH !

2 OrMeThTe, UTO B ypaaenud (2.13) au K, au (N — K) He MoryT ObITh paBHbIME 0. MBI MOXeEM
BBIYHCIINTE BepoATHOCTH, cooTBeTcTBYIone K = 0 u K =N, ecnu BerareM cymmy BepositHocTei oT K = 1

10 K=N — | u3 egunuipl. Pa3nenus noaydeHHOe 3HaY€HUE HA 2, MBI IIOJIy9UM BeposiTHOCTh Tpu K =0 u
K=N.


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

Cy1iecTByeT TakXe 6mopou 3aKOH ApPKCUHYCd, KOTOPBI OCHOBaH Ha ypaBHEHUU
(2.14) u naet Te Ke BEPOSITHOCTH, YTO U MEPBBIN 3aKOH apKCHHYyCa, HO MPUMEHSETCS K
IpyromMy ciy4yaro, MakCUMyMy WJIM MUHHMYyMY KpuBoO#l OanaHca. Bropoit 3akoH apkcu-
HyCa TJIACUT, YTO MaKCUMalibHas (MUJIM MUHUMAaJIbHAs) TOYKA KPUBOI OallaHca BEpOATHEE
BCcero OyJeT MpH HayalbHOM WM KOHEYHOM Opockax, 4eM B cepeauHe urpbl. Pac-
npezeneHne OyneT TaK|M K€, Kak M B CIIy4ae CO BpEMEHEM, MTPOBEACHHBIM B OJJHON 00-
nactu!

Eciu Bel Opocaere moHeTy N pa3, BEpOSITHOCTh JOCTHXKEHHS MakcuMyma (WM
MUHHMYMa) B Touke K Ha kpuBoii OanaHca TakXe ONMMChIBaeTCs ypaBHeHHeM (2.13):

(2.13)  Prob~1/(*K * 0,5*(N-K) ~ 0,5),

rme TU=3,141592654.

Takum o6pazom, eciu 6pocuth Monety 10 pa3 (N = 10), MbI moTy4nuM CIEAYIOIINUE Be-
POATHOCTH MakcuMyMa (uiu MuHuMyMa) ipu K 6pockax:

K BepostHOCTh
0 0,14795
1 0,1061
2 0,0796
3 0,0695
4 0,065

5 0,0637
6 0,065

7 0,0695
8 0,0796
9 0,1061
10 0,14795

Bropoii 3akoH apkcuHyca TOBOPUT O TOM, YTO MAKCUMyM (HJIM MHHHUMYM) BEpOSTHEE
BCero OyJeT psAAoM ¢ KpailHUMHU TOYKaMU KPHBOH OanaHca.

Bpemsi, npoBeieHHOE B IPOUTPbIIIIE

BcenomHuTe nepBoHavyalibHbIE NMPEAIIONOKEHHS B 3aKOHAX apKCUHYCA. 3aKOHbI apKCHHY-
ca gomyckaroT 50% manc Beiurpsima u 50% manc npourpeliiia. bosee Toro, onu fomnyc-
KalOT, YTO Bbl BBIUTPHIBACTE WJIM IPOUIPHIBAECTE OJMHAKOBBIE CYMMBI, a IIOTOK CIEIOK
ciydaeH. Toprois sBIsIETCS 3HAYUTENBHO Oosiee ClI0kHOM urpoi. Takum oOpaszom, B
YHCTOM BH/JIE 3aKOHBI apKCHHYCA HE IPUMEHUMBbI K TOProBiie. 3aKOHbl apKCHHYCA BEPHbI
Opyd  HYJEBOM apu(METHYECKOM MATEeMaTHYeCKOM OXHIAaHUM. TakuMm oOpazom,
COIVIACHO IEPBOMY 3aKOHY, MbI MOYKEM HHTEPIPETUPOBATh IPOLIEHT BPEMEHHU,
IPOBEIEHHOTO C JII0OOW CTOPOHBI HYJICBOW JIMHUM, KaK MPOLEHT BPEMEHHU C JIH0O0H
CTOPOHBI apU(PMETUUECKOr0 MaTeMaTHYECKOro OxujaaHus. Tak ke 0OCTOUT JA€l0 U CO
BTOPBIM 3aKOHOM, I'JI€ BMECTO TOTO, YTOOBI UCKATh a0CONIOTHBIA MAaKCUMYM U MUHUMYM,
MBbl TOHILEM MaKCHUMYyM BBIII€ MaTEeMaTHYECKOTO OKUAAHUSA MU MHHHUMYM HIKE €ro.
MUHMMYM HHXKE MAaTEMaTHYECKOTO OXXKUIAHUS MOXET ObITh OOJbIle, YeM MaKCUMyM
BBIILIE HEro, €CIM MUHUMYM OblI MO3JHEe, M apu(pMETHYecKoe MaTeMaTHYecKoe
OXpJaHue ObUIO IOBBIILIAOLIEHCS JIMHUEH (Kak B TOPIOBJE), a HE TOPU30HTAIbHOMN
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JUHUEH Ha HyJeBOM ypoBHe. Takum o0pa3oM, MBI MOXKEM CUWTaTh, YTO OOLIas wues
3aKOHOB apKCHHYCa MPUMEHUMa K Toprosie. OHaKoO BMECTO TOPU30HTAIBHON JINHUH Ha
HYJIEBOM YypOBHE CJIEyeT HAuepTHUTh JIMHUIO, HAIMPABICHHYIO BBEPX CO CKOPOCTHIO
apudMeTHUeCKOl CpeaHed TOproBiIM (€CIM  TOPTOBISL  BEAETCS  IOCTOSHHBIM
KOJIMYECTBOM KOHTPaKTOB). Eciii MbI
UCTIONIb3YEM TOPTOBIIO (UKCUPOBAHHOM J0JeW, TO JUHUS OyIeT HarpaBlieHa BBEpX,
CTaHOBSICh 0OJiee KPYTOH CO CKOPOCTBIO CPEIHEro reoMeTpudeckoro. Mbl MOKeM HH-
TEPIIPETUPOBATH NMEPBBIA 3aKOH apKCHHYCa CIEeIYIOIUM 00pa3oM: Halla cucremMa Oyaer
HaXOAMUTHCS C OJHOW CTOPOHBI JIMHUU MAaTEMaTUYECKOTo OXHJaHUs OoJblliee YUCIIo
CIEJIOK, YeM C IPYTrOM CTOPOHBI 3TOM JIMHUM. B OTHOIIEHUN BTOPOTO 3aKOHA apKCUHYCa
MO’KHO CKa3aTh, YTO MaKCUMAaJIbHbIE OTKJIOHEHUS OT JIMHUU MaTeMaTH4YeCKOTO OXHJa-
HUS (BBILIE WIN HIDKE €e) OyyT yalle BCTpeuaThCsl psOM C HayaJbHON MM KOHEYHOM
TOUKOW KpHUBOW OamaHca u pexe B cepeauHe. OTMETUM ellle OJHY XapaKTEPUCTHKY,
KOTOpasi OYeHb Ba)KHA MPU TOPTOBIIE C ONTUMANBHBIM f. DTa XapakTepHCTHKa KacaeTcs
BpPEMEHH, KOTOPOE BBl MPOBOJUTE MEXKIY IBYMs NMukamu Oananca. Eciu Bl Topryere Ha
ypoBHE onTuMaibHOro f (B OJHOW PBHIHOYHOW CHCTEME WM MOPT(eENIeM pPHIHOYHBIX
CHCTEM), MEPHOJ CAMOI0 JJIMTEILHOrO Ipourpeima’ (He 0013aTenbHO HAaUOOJIBIIETO)
MOJKET COCTaBUTH OT 35 10 55% BpeMeHHU, Ha MPOTSKEHUU KOTOPOTO BEAETCS TOPTOBIIS.
DTO0 crpaBeIMBO HE3aBUCUMO OT TOTO, KaKOW BpEMEHHOU Mepuo/1 Bbl paccMaTpuBaere!
(Bpewmst 31ech n3MepsIeTcs B CIACIKAX).

Oto mpaBuiio He xecTkoe. Ckopee, 3TO0 BO3MOXKHOE MPOSBIEHHUE CYTH 3aKOHOB apK-
CHUHYyCA B PEAIbHOM KU3HH.
JlaHHBI TNPUHIUIO CHOpaBEAJIUB HE3aBUCUMO OT TOTO, HACKOJBKO JUIMHHBIM WM
KOPOTKHIA TIepHOJ BpEMEHH BBl paccMaTpuBaeTe. Mbl MOKEM HaXOIUTHCS B IPOHUTPHIIIIE
npubnu3uTensHo oT 35 1o 55% BpemeHu 3a Bech mepuojl paboThl TOProOBOW IMPO-
rpaMmbl! DTO BEpHO HE3aBHCHMO OT TOTO, UCIOJIB3YyEeM MBI OJHY PHIHOYHYIO CHCTEMY
wi noptdens. [losTromy Hamo OBITH TOTOBBIMH K IEpHOAaM mpowurpsiia 35-55% Bpe-
MEHH TOPTOBOW MPOTPAMMBI, TOTJIa MBI CMOXKEM IICHXOJOTMYECKH IOATOTOBHUTHCS K
TOPTOBJIE B 3TU MEPHUOBIL.
Cobupaerech 1 Bbl YHPaBISATh YbUM-TO CUETOM, OTAATh JCHBIH B YIPABICHHE WIIH
TOPrOBaTh CO CBOEr0 COOCTBEHHOTO CYETA, BHI IOJDKHBI IOMHHUTH O 3aKOHAX apKCUHYCa U
3HaTh, YTO MOXKET MPOHM30UTH C KPUBOH OanaHca, a Takke MOMHUTH MpaBmiio 35-55%.
Takum 00pa3zoM, Bbl Oy/neTe FOTOBBI K TOMY, YTO MOXKET MPOU30UTU B Oyayiem. Moi
00CmMamo4Ho NOOPOOHO UZVUULU IMAUPpUYECKUe no0Xoosl. Kpome mozo, mvl 0b6cyouiu
MHO2Ue XapaKkmepucmuky mopaoeiu GuKcupo8anHou 0oell U y3Haiu HeKomopbvle noie3-
Hble Memoobl, Komopble 6y0ym UCHONIb308aMbCA 8 OalbHeluem. Mbvl yeudenu, umo npu
mMopeosiie Ha ONMUMAIbHLIX VPOBHAX Cledyem O0X4CUOAMb He MOJIbKO 3HAYUMENbHbIX
nadenuti banamca cuema, HO U OAUMENLHO20 NEPUOOd BpemMeHU, HeobXo0uMo2o O0is
moz2o, 4modvl cHOBa 3apabomamsv npoucpaHHvie Oeuveu. B cnedyrowetl enase mvl
NO2080PUM O NAPAMEMPULECKUX NOOXOOAX.

I'naBa 3
IIapameTpuyeckoe onTuMaabHOe f Ipu HOpMaJILHOM

pacrnpeaeJeHun

Tenepv, Ko020a Mbl 3aKOHYUIU PACCMOMPEHUE IMNUPUYECKUX MeMOo008, a MaKice
Xapakxmepucmux mop2oeiu QUKCUPOBAHHOU OO0Jel, Mbl U3YUUM Napamempuieckue
MemoObl. Omu MemooObl OMAUYAIOMCA OM IMAUPUYECKUX MeM, YUMo 6 HUX He
UCNONb3YEeMCs. NPOULIAs UCMOPUA 6 Kayecmee OAHHbIX, C KOMOPbIMU NPUOEmCs

! HOI[ CaMbIM JJIUTCJIbHBIM MPOUTPBIIIEM 34€Ch MOAPA3YMEBACTCA U3MEPICMOC B CACIKAX BpEM MCKIY
MOMCHTOM JOCTHUKCHHUS ITHKa Oananca u MOMCHTOM, KOI'Jla 3TOT MK CHOBAa JOCTUTHYT WJIN Hp€B30ﬁﬂ€H.
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pabomams. Mwvi npocmo HabarwOoaem 3a NPoOwIou ucmopuel 0as  CO30aHUs
MamemMamuyeckoeo OnUCAHUs pacnpeoeieHusi UCMopuideckux OaHHulxX. Jmo mamemamu-
Yyeckoe ONUCAHUEe OCHOBbIBAEMCS HA MOM, YMO NPOU3OULIO 8 NPOULIOM, d MAKdlce Ha
MOM, Ymo, KaKk Mul oxcudaem, npousotoem 6 oyoywem. B napamempuueckux memooax
Mbl UMeeM 0eno C SMUMU MAMEMAMUYECKUMU ONUCAHUAMU, A He C CAMOU NPOULION
ucmopueti. Mamemamuueckue onucanus, UCNOab3yembvle 8 NAPAMEeMPU4ecKuUx Memooax,
HA3b18AIOMCS pacnpeoeneHusmMu 8EPOSIMHOCIUL. Umobwi UCNONb308aMb
napamempuieckue Memoobl, Mbl OOJIMHCHbL CHAYANA U3VYUMb  pdcnpedeneHUs
seposimuocmu. 3amem Mol nepetioem K U3yUeHUuo 04etb 8aliCHO20 MUNA pacnpeoeneHus,
HOPpMAbHO2O pacnpeodeneHus. Mvl y3uaem, Kak HAUmMu OnmMuMailbHoe/u e2o nobouHvle
NPOOYKMbl NPU HOPMATILHOM PACHPeOeIeHUU.

OcHoBBI pacnpe/ieieHN I BEPOSITHOCTH

[IpencraBere cebe, 4TO BbI HAXOIUTECh HA WMMOAPOME W BEJETE 3aMUCh MECT, Ha
KOTOPBIX JIomaau (GUHUIIUPYIOT B 3a0erax. Bel 3amuchkiBaeTe, Kakas JOMIAab TPHIIIIA
MEepBOM, KaKasi BTOPOU M Tak Jajiee AJs KakKJIoro 3a0era. YUUTBHIBAIOTCS TOJIBKO MEPBBIC
necsaTh MecT. Ecnm nomrane mpuIUia mocie JIecsATON, TO Bl 3allUINETe €€ Ha JIeCATOe
MecTo. Yepes HEeCKOJIbKO JAHEH BBl cOOEepeTe AOCTATOYHOE KOJIMYECTBO MHGOpMAIUU U
YBUIUTE pacmpeneseHne (GUHMIIHBIX MECT JJIsl KaKIIOH Jiomaan. Ternepb BBl MOXKETE
B3iTh IOJIYYCHHBIE NaHHbIe W HaHecTH Ha rpaduk. [lo ropusoHTanmpbHOU ocu OYyIyT
OTMEYaThCsl MECTa, Ha KOTOPBIX JIOmaab (UHWIIHMpOBaAia, CjIeBa Ha OCH OyaeT
HaUXYy/IIIee MeCTO (JIecsAToe), a cripaBa Hawtydilee (nepoe). Ha BepTukaibHOM ocH MBI
Oynem oTMeyaTb, CKOJbKO pa3 OeroBas Jsomaap (UHALIMPOBANA B TMO3HIIMH,
OTMEUEHHOW Ha TOPU30HTAIBLHOW OCH. BBl yBHAWTE, YTO MOCTPOEHHAs KpuBas OyneT
HWMETh KOJIOKOJI000pa3Hyo hopmy.

[Ipu TakoMm crieHapuu €CcTh JECATh BO3MOXHBIX (DMHUITHBIX MECT IS Ka)XXIO0ro 3a-
Oera. Mbl OyzeM TOBOpHTH, YTO B OTOM pACTPENCICHUN — JeCATh sueex (bins).
[TocMoTpuM, YTO TPOHM3OMIET, €CIM BMECTO JECATH MbI OyleM HCIIONb30BaTh MSTh
sueek. [lepBas sueiika OynmeT mJisi TEPBOTO M BTOPOTO MeECTa, BTOpas sUeiika s
TPETHETrO U YETBEPTOTO MECTa U Tak aanee. Kak 3To oTpa3uTcs Ha pe3yabTarax’?

Hcnonp30BaHne MEHBINETO KOJTMYECTBA STYCEK MTPU TOM k€ HaOOpe TaHHBIX B PE3YIIb-
TaTe Aano Obl pacmpeesieHne BEPOSTHOCTH C T€M ke MPOoPUiIeM, 9YTO U MpU OOIBIIOM
KOJIM4YecTBe siueek. To ecTh rpaduuecku OHU OBl BBITJISACIIA PUMEPHO OAMHAKOBO. Of1-
HAKO HCIIOJIb30BAHME MEHBIIETO KOJIHYECTBA SIU€EK yMEHbIIAeT MH(OPMAIIMOHHOE CO-
Jep>KaHue pacrpeiesieHns, 1 Hao00pOT, MUCIOJIb30BaHUE OOJBIIETO KOJIMYECTBA SUEEK
MOBBIIIIACT HHPOPMAIIMOHHOE COJepKaHUE pacipeneicHus. Ecau BMeCTo (UHHIIHBIX
TO3UIMKA JIOMaZe B KaxJoM 3a0ere Mbl OyJieM 3amuchiBaTh BpEMs, 3a KOTOPOE
npobexana JIoIab, OKPYIJIEHHOE A0 OMmKalIield CeKyHIbl, TO MONy4YdM HE JIECSATh
syeek, a OoJsblle, U, TaKUM oOpa3oM, WH()OPMAITMOHHOE COJEPIKAHHUE PACIIPEICIICHUS
YBEJTUYUTCS.

Ecam Ob1 MBI 3amucaiin TOYHOE BpeMsi (DMHUINA, & HE OKPYIJIIEHHOE JI0 CEKYHI, TO
MOTJIH OBl IOCTPOUTH HenpepvlsHoe pactipenenenue. [Ipu HempepbIBHOM pactpeieieHun
HeT sueek. [IpencraBpTe HEMpPEpPHIBHOE pacTpe/ieiieHuE KaK Cepri0 OECKOHEYHO MaJTbIX
siueek (cM. pucyHok 3-1). HempepbiBHOE pacmpenerneHne OTINYaeTcs OT OUCKPEemHO20,
KOTOPOE SIBJISIETCS SIMEUCTHIM paACIpPEACIICHHEeM. XOTs CO3JaHUE SUYE€eK yMEHBIIAeT
UH(GOPMAIMOHHOE COJIEp)KAHUE PACIPE/ENICHUs, B peaJbHOU XKH3HU 3TO €IUHCTBEHHO
BO3MOXKHBIM TMOJIXOJ 1Jisi OOpabOTKH SYEHCTHIX JaHHBIX, TMOJTOMY Ha TIPAKTHUKE
IPUXOJUTCS JKEPTBOBaTh YACThI0 WHGOpPMAIMHU, COXpaHsis MpH OSTOM Mpoduis
pactipenenenusi. I HakoHel, BBl JOHKHBI MOHUMATh, YTO MOYKHO B3SITh HEMPEPHIBHOE
pacrpeielieHie W clefaTh €ro JUCKPETHBIM IMyTeM CO3JaHusl S4eeK, HO HEBO3MOKHO
JTMCKPETHOE pacrpe/ieieHre TiepeiesiaTh B HelIPEPHIBHOE.
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Korga mMpl mMeeM €510 ¢ TOPrOBBIMU MPUOBUISIMU M YOBITKaMH, TO Yallle BCEro pac-
cMaTpuBaeM HempepbiBHOE pacnpesneneHue. Caenka MOKeT UMETh MHOKECTBO MCXOJI0B
(XOTSI MBI MOKE€M OKPYTJIUTH IIEHBI JI0 OJIiyKauiero 1menra). Jis Toro 4roosr paboTath ¢
TaKUM pacrpe/ieieHneM, MoTpedyeTcs pa30oUTh TaHHBIC HA STYSHKU, HATPUMEP IHPHUHOM
100 nmommapoB. Takoe pacrpenelieHne HMMeN0 Obl OTIACIBHYIO SYCHKY I CICNOK,
pHUOBLITA KOTOPBIX OKa3aluch Hke 99,99 nommapa, Apyryro sueiky ais cienok ot 100
10 199,99 nommapa m Tak manee. Ilpu Takom moaxone OyaeT ompenereHHas MOTeps
uHpOpMaIlMK, HO MNPOPWIL paclpee/ieHuss TOPTOBBIX MNPUOBUICH W YOBITKOB HE
W3MEHUTCS.

Pucynok 3-1 Henpepuvisnoe pacnpeoenenue s6isemcs cepueli OeCKOHeUHO MAblX
Aueex.

Beau4uuHbI, ONMCHIBAKOIINE paclpeaeeHust

MHorue u3 Bac HaBepHsAKa 3HAKOMbI CO CPETHUM, WJIH, €CIIU TOBOPUTH TOUHEE, CPEOHUM
apugmemuueckum (arithmetic mean). 3To MPOCTO CyMMa 3HAUEHHH, COOTBETCTBYIOIIHUX
TOYKaM pacripeneseHus, JeJICHHAs Ha KOJIMYECTBO TOUEK TaHHBIX:

N
G0y A=(D, X)/N,
i=1
riae A = cpeaHee apuPpMETHIECKOE;
X. = 3HaYCHHE, COOTBETCTBYIOIIEE TOUYKE i;
N = of1iee 4nuciio TOYEK JaHHBIX B pacipeIe/ICHUN.

Cpennee apudmeTHyecKoe SIBISIETCA CaMbIM PaclpOCTPAHEHHBIM U3 HAOOpa BETUYHH,
OIICHUBAIOIIUX pacnonodcenue (location) Wiu yewmpanvuyro menoeHyuro (central
tendency) Tena naHHBIX pacmpeneneHus. OIHAKO BBl JOJDKHBI 3HATh, YTO CpelIHEe
apru(MeTHIECKOe SBISIETCS HE €IUHCTBEHHBIM JOCTYIHBIM H3MEPEHHEM IEHTPATbHOU
TEHJCHIIMMA, W 3a4acTylo He cambiM nyumuM. CpenHee apupMeTrudyeckoe OOBIYHO
OKa3bIBAETCS IUIOXMM BBIOOPOM, KOTJIa paclpeielieHne UMeET IMUPOKKHE XBOCTHI (tails' ).
Ecnu npu uccnenoBaHuu pacrpeneneHus ¢ O4eHb MUPOKUMH XBOCTaMH BbI CITy4aiiHBIM
oOpa3om Oyzaere BBIOMpATh TOYKH JNAHHBIX [UIS pacueTa CPEeIHEro, TO, MPOAETaB 3TO
HECKOJIBKO a3 MOAPsJ, YBHAMUTE, YTO CpelHuEe apupMeTHUYecKHe, MOTydYeHHbIE TaKUM

' O6nacTb GonbIIMX OTKIOHEHUU. — [Ipum. ped
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crocoboM, 3aMEeTHO OTJIMYAloTCs Ipyr oT aApyra. Emie onHON BaXHOW BEIMYUHOM,
OTIpeIETISIONIEH PACTIONOKEHUE pacpeiesieHus, sIBIsSeTCs Meouana (median). Meanana
OMMCHIBAET Cpe/JHee 3HayeHHe, KOTJa JaHHBIE pACIOJNIOKEHBl 1O TOPSAKY B
COOTBETCTBUM C MX BEIMYMHOW. MenuaHa JIeIUT paclpeieseHue BEPOSTHOCTH Ha JIBE
MOJIOBUHBI TakMM oOOpa3oM, 4YTO IUIOIIAAh TOJ KPUBOW OJHOM TIOJOBHUHBI paBHA
IUIOIIAIM TIOA KPUBOM JApYrol NOJOBUHBI. B HEKOTOPHIX cllydasx MeauaHa JIydile
3a/laeT LEHTPaJbHYI0 TEHACHIINIO, 4YeM cpeaHee apudmerndyeckoe. B oTinume ot
cpemHero apu(METHYECKOro MeJWaHa He HUCKaXAeTCs KpaWHUMHU  CIyYaiHBIMU
3HaueHUsIMU. bonee Toro, MeamaHy MOXXHO paccuuTaTh Jake IJIs paclpeieNieHus, B
KOTOpPOM BCE€ 3HAYEHHMsI BBIIIE 3aJaHHOM SYECHKU MONAAAIOT B ONPEIACICHHYIO SYEHKY.
[Tpumepom Takoro pacmpeiiefieHusi sIBISeTCS PacCMOTPEHHBINM BhIlIe 3a0er JomaaeH.
JIroboe (pUHUIIHOE MECTO TMOCIE JIECSATOTrO 3alMChIBAETCS B JECsITOe MecTo. MeanaHa
mupoko ucnonszyercs B bropo Ilepenucu CHIA. TpeTbeil BeTUYMHOMN, ONpeaestomen
HEHTPAIbHYIO TEHJICHIIMIO, SIBISIETCS MoOa (mode) — Hanbosee 4acTo MOBTOPSIOIIEECs
coOblTHE (WM 3HAYEHUE NaHHBIX). Moma — 3TO MUK KpUBOM pacmpexnencHus. B
HEKOTOPBIX pacHpeesIeHUsIX HEeT MOJbI, a MHOI/a ecTh Oojee yem oaHa moja. Kak u
MeJMaHa, MOJia B HEKOTOPBIX CIy4yasX MOKET JIydllle BCErO OMHCHIBATh LIEHTPAIBHYIO
TEHJEHLMI0. Mo/la HUKaK He 3aBUCUT OT KpPaWHMX CIIy4alHBIX 3HAYECHHU, U €€ MOXHO
paccuuTaTh ObICTpee, YeM cpefaHee apudmMeTrndeckoe Wi MeauaHy. Mbl yBUIENIH, YTO
MeIuaHa JIeNUT paclpeiesieHne Ha JB€ paBHble dYacTu. Takum ke oOpasom
pacmpenenieHne MOXHO Pa3AeluTh TpeMs keapmuisamu (quartiles), 9ToOBl TONTYYUTH
yeTblpe 00JacTU PaBHOIO pa3Mepa UM BEPOSITHOCTH, WM AEBITBIO Oeyunamu (deciles),
YTOOBl TONYYUTH JAecATh oOJjacTeil paBHOrO pa3Mepa WIM BEPOSTHOCTH, WiH 99
nepyenmunimu (percentiles) (ato06sr momyuuth 100 obnacteld paBHOTO pa3mepa WU
BEepOATHOCTH), 5S0-i NMEPIEHTHIIb SABJISICTCS MEIMAHOW U BMecTe ¢ 25-M U 75-M meplieH-
TWISIMA Jla€T HaMm KBapTwWiu. M HakoHel, elle OJWH TEPMUH, C KOTOPHIM Bbl JIOJIKHBI
MO3HAKOMUTbHCSI, — 3TO KgaHmuab (quantile). KBanTmib — 3T0 HekoTopoe uucio N-1,
KOTOpoe JenuT ofmiee mosne AaHHeiXx Ha N paBHbBIX yacted. Temepb BepHeMcs K
cpenHemMy. Mbl 0OCyamiin cpeiHee apupMEeTHIECKOe, KOTOPOe U3MEPSET HEHTPAIbHYIO
TEHACHILINIO pacripeaeneHus. EcTb u apyrue BUAbI CPETHUX, OHU PEXE BCTPEUYALOTCS, HO
B OIPEJICTICHHBIX CIIy4asX TakKe MOTYT OKaszaTbeCs mpeAnoyTurensHee. OQHO U3 HUX —
3TO cpedHee ceomempuyeckoe (geometric mean), pacueT KOTOPOTO JIaH B NIEPBOH IJIaBe.
CpenHee reoMeTpuuecKoe SIBISETCS KOpPHEM cTereHu N U3 MpOU3BEICHHS 3HAYCHMIA,
COOTBETCTBYIOIIUX TOYKAM PacIpeieiIeHHUS.

N
(G0 G= (Hxi) A (LN,

rae G = cpenHee reOMETPUUYECKOE;
X = 3Ha4yeHHe, COOTBETCTBYIOIIEE TOUKE 1;

N = o011ee 4nciio ToUeK JaHHBIX B pacpeIeICHUN.

CpenHee TEOMETPUYECKOE HE MOXET OBITh PAacCUMTAHO, €CIIM XOTs OBl OJHA W3 Tepe-
MEHHBIX MEHbIIIE WA PaBHA HYIIO.

Mpbl 3HaeM, 4To apu(PMETHICCKOC MATEMATHUECKOE OKHIAHUE SIBIISICTCS CPEIHHM
apuMeTHYECKUM pe3ybTaTOM KaXk/10i WUrpbl (Ha OCHOBE | eAMHMIIBI) MUHYC pa3Mep
cTaBkd. Takum ke 00pa3oM MOXKHO CKa3aTh, YTO T€OMETPUYCCKOEC MaTeMaTHUECKOE
OKUJIaHHE SABIISETCS CPEIHUM F€OMETPHUECKUM PE3yJIbTaTOM Ka)XIOW Hrphl (HA OCHOBE
1 equHUIBI) MUHYC pa3Mep CTaBKH.

Emie omHuM BHIIOM CpelHEro SIBISIETCS cpedHee 2apMoHuveckoe (harmonic mean).
D10 00paTHOE 3HAUCHUE OT CPETHETO OOPATHBIX 3HAYCHHUHA TOYCK JTAHHBIX.

N
(3.03) 1/H=1/N21/Xi,
i=1
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rie H = cpennee rapmonuydeckoe;
X = 3Ha4yeHHe, COOTBETCTBYIOIIEE TOUKE 1;

N= 06H_[€e YHUCJIO TOYCK JaHHBIX B paCIIipCaACICHUU.

[Mocnenneil BeNWYMHON, onpeAeNsiomell HEHTPAIbHYIO TEHCHIINIO, SBISIETCS cpeoHee
Kkeaodpamuyeckoe (quadratic mean), WIN CpeOHeKBAOpAmMu4ecKuil KopeHs (root mean
square).

N
(3.04) R*2=1/NDX"2,

i=1
raie R = cpeaHekBanpaTUYECKUil KOPEHb;
X = 3Ha4Y€HHE, COOTBETCTBYIOIIEE TOYKE i;

N = o01iee 4nciIo To4eK JaHHBIX B PaCIpPEACICHUN.

Bw1 nomkHBI 3HATH, 4TO cpenHee apudmerndeckoe (A) Bceraa OobIle WM PaBHO CpeI-
Hemy reomerpuueckoMmy (G), a cpeiHee TeoMEeTpHUYEcKoe Bcerja Oosblle WM PaBHO
cpenHemy rapmonundeckomy (H):

(3.05) H<=G<=A,

Tae H = cpennee TapMOHHUYECCKOC,
G= CpeaHEC TrCOMCTPHUICCKOC,

A = cpennee apumMeTndeckoe.
MoMeHTBI pacnpeacJacHus

LenTpanbHoe 3HAaYeHHWE, WIM DPACHOJIOXKEHHE pacIpelesieHusi, — IepBOe, YTO HAI0
3HaTh O rpynne naHHbeix. Crenyromias BeTUYMHA, KOTOpasl MpeAcTaBiIseT MHTEpec, —
9TO W3MEHYHMBOCTH JAHHBIX, WU IIMPUHA» OTHOCUTEIHHO IEHTPATLHOTO 3HAYCHUS.
Mpb1 Ha30BeM 3HaUYEHHE HEHTPAIbHOU TEHICHIMH NEep8biM MOMEHMOM PACIIpe/leICHHUS.
N3MEHUHMBOCTh TOYEK JAHHBIX OTHOCHUTEIBHO ICHTPATHHOW TEHIICHIIMU HA3BIBACTCS
emopvim MomeHmom pacnpenenenus. CiaenoBaTeNbHO, BTOPOH MOMEHT M3MeEpSeT pas-
Opoc pacrpeneneHusi OTHOCUTEIHHO TIEPBOTO MOMEHTA.

Kak u B ciydae ¢ meHTpaJIbHOM TEHIEHIIMEH, CYIECTBYeT MHOTO CIIOCOOOB HM3Mepe-
HUS pa3dpoca. [lamee MBI pacCMOTPHM CEMb W3 HUX, HAUMHAsI C HAUMEHEEe pacrpocTpa-
HEHHBIX BapUAHTOB M 3aKaHYMBAsI CAMBIMHU PACIPOCTPAHEHHBIMH.

lupoma (range) pacrupeneneHuss — 3TO MPOCTO Pa3HOCTh MEXKIY CaMbIM BBICOKHM
U CaMbIM HU3KHUM 3HaUY€HUEM pacrpezaeneHus. Takum ke 00pa3om wupoma nepyeHmuisn
10-90 aBnsiercst pazHocThio Mexay 90-it u 10-if Toukamu. ITU MepBbIE JIB€ BETUYUHBI
U3MEpPSIOT pa3dpoc mo kpailHuM ToukaMm. OcTajbHbIE TATh U3MEPSIOT OTKIOHEHHE OT
HEHTPAIbHOU TEHJICHIIUH (T.€. U3MEPSIOT MOJIOBUHY pa30poca).

Cemu-unmepksapmunvHas wupoma (sem-interquartile range), Wi xeapmanvHoe
omxnonenue (quartile deviation), paBHa TOJOBUHE PACCTOSHHUS MEXIy INEPBBIM U
TPETHUM KBapTWIISAMU (25-i1 u 75-i1 meprenTwir). B oTiimune OT mIUpOTH MEePIEHTHIISA
10-90, 3nech mpoTa IeauTCs Ha JBa.

Honywupuna (half~width) sBnsiercs Hanbonee pacnpoOCTPAaHECHHBIM CIIOCOOOM H3Me-
penus pazopoca. CHavasa HaJl0 HAMTH BBICOTY pacIpeiesieHHsl B €ro uKe (MOJE), 3aTeM
HaliTH TOYKY B CEpPEAMHE BBICOTHI M TPOBECTH uUepe3 Hee TOPU30HTANbHYIO JUHHIO
MEPIICHIUKYJIIPHO BEPTUKATLHOW JTUHUH. [ OpU30HTANbHAS JIMHHS IEepecedeT KPUBYIO
pacrpezieieHusl B OJJHOW TOYKe ClieBa U B OJTHOM TOYKe crpaBa. PaccTosiHue Mexy 3TH-
MU JIByMsI TOUKaMH Ha3bIBACTCS TIOTYITUPHHOM.


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

Cpeonee abconromnoe omkionenue (mean absolute deviation), unu MPoCcToO cpeduee
OMKIOHeHUe, SBISAETCS CPeIHUM apu(METHUECKUM aOCONIOTHBIX 3HAYEHHWH pPa3HOCTU
3HAYCHUS KaXJIOW TOYKU U CPETHETO apU(PMETUIESCKOTO 3HAUCHUI BceX Touek. J{pyrumu
CJIOBaMH (4YTO W CIIEAYeT W3 Ha3BaHMUsA), ITO CPEIHEE PACCTOSHUE, HA KOTOPOE 3HAYCHUE
TOYKH JIaHHBIX Y/IaJICHO OT Cpe/iHero. B MaTeMaTnyeckux TepMHHAX:

N
(3.06) M=1/ND ABS(X-A),

i=1
rae M = cpennee abCOTOTHOE OTKIIOHCHHUE;
N = o01ee yncio ToYeK JaHHBIX;

X. = 3Ha4yeHHEe, COOTBETCTBYIOIIEE TOUKE i;
A = cpenHee apupMeTHIECKOE 3HAUCHUN TOUYCK JAaHHBIX;

ABS() = dbynkuust abCOTIOTHOTO 3HAYCHHUS.

VYpaBuenue (3.06) maet HaM cosoKynHoe CpelHee aObCOJIIOTHOE OTKIOHeHHe. Bam cie-
JyeT 3HaTh, YTO MOKHO PAaCCUUTaTh CpeHee aOCOMIOTHOE OTKIOHEHHUE 1o eblbopKe. Jlis
pacdera cpeaHero abCOMIOTHOTO OTKJIOHEHHS BBIOOPKH 3ameHuTe | / N B ypaBHCHHH
(3.06) ma 1 / (N - 1). Ucmonp3yiiTe 3Ty BEpCHIO, KOT/Ia pacyeThl BEIyTCsS HE MO Beei
COBOKYITHOCTH JIaHHBIX, a TI0 HEKOTOPOU BHIOOPKE.

CaMbIMH  pacClpOCTPAaHEHHBIMU BEJIUYMHAMH U H3MEpPEHHs pa3dpoca SIBIISIOTCS
JIMCTICPCHSI U CTAaHJapTHOE OTKJIOHEeHHe. Kak u B ciiydae co cpeaHUM abCONIOTHBIM OT-
KJIOHEHHEM, WX MOYKHO PAcCUMTaTh JUIs BCEH COBOKYIHOCTH W JUIs BbIOOpkH. [lanee
MOKa3aHa BEpCHs ISl BCEH COBOKYIMHOCTH JaHHBIX, KOTOPYIO MOYKHO JIETKO IepeIeaTh
B BbIOOpOuHyt0 Bepcuto, 3amenuB I/NHal/(N-1). Jucnepcus (variance) dem-T1o
HAIMOMUHAET CpejiHee aOCOMOTHOE OTKJIOHEHHE, HO MPH pacyeTe AUCIEPCHU Kaxiaas
pPa3HOCTh 3HAYCHHS TOYKH JAaHHBIX W CPEIHEr0 3HAYCHHS BO3BOJHMTCS B KBajapar. B
pe3ynbTare, HaM He HaJo OpaTh aOCONIOTHOC 3HAYEHHE Ka)IOW Pa3HOCTH, TaK KaK MbI
ABTOMATHYECKH TOJTy4aeM TOJIOKUTEIbHBIA PE3ysIbTaT, HE3aBUCUMO OT TOTO, ObLila 3Ta
Pa3HOCTh OTPHUIATEIILHONW WM TOJOXKHUTENbHOU. KpoMe TOro, tak kak B KBajapar
BO3BOJUTCS Kak[Iash W3 OTUX BCIUYMH, KpalHWE BBIMAJAIOIINE 3HAYCHHUS OKa3bIBAIOT
Oousiblliee BIAMSHHEC Ha MCICPCHIO, a HE Ha CpeaHee abCOIIOTHOE OTKIOHEeHHe. B
MaTeMaTHYECKUX TEPMUHAX:

N
(3.07) V=1/ND,((X-A)"2),

i=]

rae 'V = gucnepcus;

N = o011ee 4uciio ToYeK JaHHbBIX;

X. = 3Ha4€HHE, COOTBETCTBYIOIIEE TOUKE 1;

A = cpennee apuMeTHUECKOE 3HAUCHUN TOUEK JAHHBIX.

Cmanoapmnoe omxnonenue (standard deviation) TecHO cBs3aHO C aucnepcueit (u,
CJIEIOBATENIbHO, CO CPEAHUM aOCOJIOTHBIM OTKJIOHEeHUeM). Cmandapmuoe omkioHeHue
ABNAEMCA K8AOPAMHBIM KOPHEM OUCHEPCUU.

Tpemuii momenm pacripeieNieHUs] Ha3bIBA€TCA acummempueti (skewness), U OH OIU-
CBIBa€T ACUMMETPUYHOCTH PacCTpeeNieHUs] OTHOCUTENBHO CPEIHEr0 3HAUYCHHUs (PUCYHOK
3-2). B TO BpeMms Kak IEpBbIE JBA MOMEHTA PACTPENCICHUS UMEOM pasMepHble Be-
JUYUHBI (TO €CTh T€ € €AMHUIIBI U3MEPEHHS, YTO U U3MEpsSEeMbIe MapaMeTphl), aCHM-
METpHsI ONpeJeNsieTcss TaKUM CIIOCOOOM, YTO MONy4aercs be3pazmeprol. ITO TMPOCTO
YHCII0, KOTOPOE OMUCHIBAET (hOPMY pacIpeieICHHs.

[TonoxxurenpbHOE 3HAYEHHE ACHMMETPHHM O3HAYAET, YTO XBOCTHI OOJBIIE C TOJOXKH-
TETHHON CTOPOHBI pacrpeneieHus, 1 Ha000poT. CoBEpIIEHHO CUMMETPUYHOE pacipe-
JIEJIEHE UMEET HYJIEBYIO aCHMMETPHUIO.
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_______ OTpuLAaTETbHBIH

Ckoc =0

_—— TMonoxurenbHbIH

Pucynox 3-2 Acummempus

Mona

CpenHee 1
MeauaHa

Pucynok 3-3 Acummempuyrnoe pacnpeoenenue

B cummeTpuuHOM pacnpeneneHun cpeiHee, MeIMana U Mojia UMEIOT OJIMHAKOBOE 3HaYe-
Hue. OAHAKO KOrja pacrpeiielieHHe HWMEeT HEHYJIeBOe 3HAueHHE aCUMMETpPUHU, OHO
MOXXET TPHUHATh BHUJ, TIOKa3aHHBIA Ha pucynke 3-3. Jlig acuMMETPUYHOIO
pacnpezeneHus (JitoOOro pacmpeeleHns ¢ HeHYJIeBOM acHMMETpHei) BEpHO PaBEHCTBO:

(3.08) Cpennee - Moma = 3 * (Cpennee - Meaunana)

EcTp MHOTO c11OCOOOB /JIsl pacueTa aCHMMETPUH, ¥ OHU YaCTO JAI0T PA3IUYHbBIC OTBETHI.
Huke MbI paccCMOTPUM HECKOJIBKO BAPHAHTOB:

(3.09) S ==(Cpennee - Mogna) / CranmapTHOE OTKJIOHEHUE

(3.10) S=(3 * (Cpenuee - Menuana)) / CtanmapTHOE OTKJIOHEHHE

VYpaBuenus (3.09) u (3.10) maroT HaM MEPBBIA U BTOPOH KOAPOUIIMEHTHI aCUMMETPHH
[Mupcona. AcuMMeTpus TaK)Ke YaCTO ONPENENIeTCs CIeAYIOMNUM 00pa3oM:
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N
(3.11) S=1/NZ(((X1-A)/D)“3),
i=1
rae S =acuMMeTpus;
N = o011ee YHUCIIO TOUEK JAHHBIX;
X = 3Ha4YeHHEe, COOTBETCTBYIOIIEE TOUKE 1;
A = cpennee apuMeTHISCKOE 3HAUCHUH TOYCK JIAHHBIX;
D = cTranmapTHOE OTKIIOHCHHE 3HAUCHUH TOYCK JTaHHBIX.

W nakonen, uemseepmuiii Momenm pactpeneneHus, sxcyecc (kurtosis) (cMm. pucyHok 3-4),
U3MEpSIeT, HACKOJIBKO Y paclpeieieHus TUIOCKasi uii ocTpasi ¢popma (10 CPaBHEHUIO C
HOPMAJBHBIM pacmpenencaueM). Kak w acummeTpus, 3T0 Oe3pa3MepHasl BEITUYHHA.
KpuBasi, MeHee OCTpOKOHEYHAsi, UeM HOpPMajbHas, UMEET IKCIECC OTPHUIIATEIbHBIN, a
KpuBasi, 0ojiee OCTPOKOHEUHAs, YeM HOpPMajbHas, UMEET IKCIECC IOJIOKHUTEIHHBIMN.
Korga nmuk KpuBO# TakoW ke, Kak M y KPUBOW HOPMAIILHOTO PACIPENIEICHUs, IKCIeCC
paBeH HYJII0, ¥ MBI OyJIeM TOBOPHUTH, YTO 3TO PACIPe/IeIeHUE C HOPMATLHBIM JKCIIECCOM.
Kak u npenpiyipe MOMEHTHI, KCIIECC UMEET HECKOJIBKO CIIoco00B pacueTa. Hanbonee
pactpoCTpaHEHHBIMHU SIBIISTFOTCS:

(3.12) K=Q/P

rne K =»skcnecc;
Q == ceMH-UHTEpKBapTUIbHAS IIMPOTA;
P = mmpota nepuentuns 10-90.

(3.13)  K=(1/NE(X-A)/D)*4))-3,

rne K =»skcuecc;
N = o01ee 4uciio ToYeK JaHHBIX,
X = 3Ha4yeHHe, COOTBETCTBYIOIIEE TOUKE 1;

A = cpennee apudmMeTnyecKkoe 3HaYCHUI TOUEK JTaHHBIX;

D = cTrangapTHOE OTKJIOHEHHE 3HAYEHUI TOUYEK JaHHBIX.

DKCUECC MEHbINE HYNIA
__—.._>/

3Kcuece paBeH HYIIO

DKeiecc Gosblie Hys

Pucynok 3-4 Oxcyecc
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Haxkonern, He00X0AUMO OTMETHTb, YTO «TEOPHUS», CBSI3aHHAS C MOMEHTAMHU paclpeere-
HUsI, HAMHOTO Cephe3Hee, YeM TO, UTO MPEACTaBIeHO 37ech. s Oonee riryboKoro moHu-
MaHHUs BaM CJIEAYET IPOCMOTPETh KHUTH IO CTaTUCTHKE, YIOMSIHYTBHIE B CIIUCKE PEKO-
MEHI0BaHHOM uTepatypsl. /1 HalMX 3a/a4 U3JI0KEHHOTO BBILIE BIOJIHE JI0CTATOYHO.
Jlo HacTosIIero MOMEHTa PaccMaTpUBAIOCh pacHpeseieHHe JaHHbIX B OOIIEM BUJE.
Tenepps Mbl H3y4MM HOPMAaJIbHOE paclpeiesieHuE.

HopMmasibHoe pacnpeaesieHue

Yacto HOpMabHOE paclpeeieHle Ha3bIBAaIOT pacnpenenenueM [aycca, i MyaBpa, B
4YecThb TeX, KTO, KaKk cuuTaercs, oTkpbell ero — Kapn ®@punpux IMaycc (1777-1855) u,
BEKOM paHee, YTO He TakK JO0CTOBepHO, ABpaam nae Myap (1667-1754). HopmanbsHoe
pacrmpenenieHue cyuTaeTcss HanboJiee IEHHBIM pacIpeesieHueM, Ojaronaps TOMY, 9TO
TOYHO MOJIETTUPYET MHOTHE siBIeHHUA. JlaBaliTe paccMOTpUM MpucnocoOieHue, Oonee
M3BECTHOE Kak Jocka ['antona (pucyHok 3-5). DTO BepTUKAIBLHO YCTAaHOBIIEHHAS JI0CKA B
dbopMe paBHOOEIPEHHOTO TPEYroibHHUKA. B TOCKE pacmoiio’KeHbl KOJBIIIKK, OJUH B
BEPXHEM PpsIy, IBA BO BTOPOM, H Tak Jajnee. Kaxaplid moCIeIyOMmMi psii UMEET Ha OJIUH
KoJIbIIeK OoJbine. KodbIKu B ceYeHNH TPEyroiibHbIEe, TaK 4TO, KOTJa MaJaeT MapuK, Yy
HETO eCTh BeposATHOCTH 50/50 moiTH BIIpaBoO WM BJIEBO. B OCHOBaHHMM JTOCKW HAXOIHUTCS
cepus KenoOoB Ui MojicueTa MONaJaHuii KaKJI0ro Opocka.

.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
-
.
.
.
-
.
.
.
.
.

Q
O 800
0OgGo0o

Pucynox 3-5 Jlocka I'anmona

Hlapuku, magaronye yepes3 AOCKy ['anToHa W 1oCTHraromme xeio00B, HAUMHAIOT (Gop-
MHUPOBaTh HOpMaJlbHOE pacnpezencHue. YeM «riay0xke» ocka (To ecTb yeM OoJiblie psi-
JIOB OHA MMEET) U 4eM OOJIbIlle IIapHKOB OpocaeTcsi, TeM OJIMKe KOHEUHBIH pe3ysIbTaT
OyZeT HalOMHHATh HOPMaJIbHOE pacrpeseieHue.

HopmanpHOE pacmpenelieHne MHTEPECHO €Ie M IOTOMY, YTO OHO SIBIIIETCS IIpe-
JeNbHON (hopMOI MHOTHX APYTUX THIOB pacmpenenenuil. Hampumep, ecnu X pacrpe-
JIeJIeH0 OMHOMHUAIBbHO, a N CTpeMUTCs K OECKOHEUYHOCTH, TO X CTPEMHUTCS K HOp-
MaJIbHOMY paclpenencHuio. bonee Toro, HopMaabHOE PacHpelesICHUE TAKKE SABIIACTCS
npeenbHON (OpPMON MHOTHX APYTUX LEHHBIX PacHpeesIeHUi BEpOSTHOCTH, TAKUX Kak
ITyaccona, CterofenTta (wiu t-pacupezneneHus). JpyrumMu cioBaMu, KOrja KOJUYECTBO
nanHbIX (N), UCTIONb3yeMoe B 9THX PACHPEACICHUIX, YBEIHMUMBAETCS, OHH Bce Ooiee
HaIlOMHHAIOT HOPMaJIbHOE paclpeeiiCHUE.
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LenTpanbHas npeaejabHasi TeopeMa

OnHo M3 Hambosee BaKHBIX NMPUMEHEHUH HOPMaJbHOTO pacrpeieseHHs OTHOCHUTCS K
pacrpeneneHnio cpeqHux 3HaueHuil. CpeHne 3HAYeHUs] BRIOOPOK 3a/IaHHOTO pa3Mepa,
B3ATbIE€ TaKUM O0Opa3oM, YTO KaKIbId DJIEMEHT BBIOOPKHM OTOOpaH HE3aBUCHUMO OT
IpyTUX, NaAyT paclpeleieHue, KOTopoe OJIM3KO K HOPMAJIbHOMY DTO Ype3BBIYAiHO
BAa)XXHBIM (paKkT, TaK KaK OH O3HAYaeT, YTO Bbl MOXKETE MOJyYUTh HMapaMeTphl JEHCTBH-
TEJIHHO CIYYaliHOTO TPOIecca M3 CPeIHUX 3HAYCHHH, pACCUMTAHHBIX Ha OCHOBE BHIOO-
POYHBIX JJAHHBIX.

CpenHue 3Ha4YeHUs BBHIOOPOK

M3 SKCIIOHEHLHANIBHOTO
pacnipeneieHuss OYEYT CTPEMHMTBCH
K HOPMAJIBHOMY PACTIPeEIeHHIO

DKCIOHEHLHATBHOE

HopmanbHoe

Pucynok 3-6 OkcnonenyuanvHoe pacnpeoeieHue U HopmMaibHoe pacnpeoeienue

Takum oOpazoM, MBI MOXeM CHOPMYIHPOBATH, UYTO eciu N CayuauHbiX 6bl00POK
U3BNIEKAIOMCSL U3 COBOKYNHOCMU 8CeX OAHHBIX, M0o20a CYyMMbl (U cpeOHue 3HAYeHus)
8b100pOK  OYOYym NpUOIUUMENbHO HOPMATbHO PACAPEOeTSIMbC  HE3A8UCUMO  OM
pacnpeoeneHusi COBOKYNHOCMU, U3 KOMOPOU 63amvl 3mu  6bi0opku. bauzocmsv
HOPMAIbHOMY pacnpeodenenuto yeeauuusaemcs, koeoa N (uucio ebl60pok) eozpacmaem.
B kauectBe mnpumepa paccmMoTpuM pacnpeneneHue uucen or 1 go 100. Omo
pasHoMepHoe pacnpeoeienue, TAE€ BCE OJJIEMEHTH (B JaHHOM Cjydae YHCIIa)
BCTpEYAIOTCs TONBKO pa3. Hampumep, uncno 82 BcTpevyaeTcst OMH pa3, Tak ke Kak u 19,
U Tak nanee. Bo3pMeM BBIOOPKY U3 MSATH SJEMEHTOB U CpeJHEee 3HAU€HHUE JTUX IATH
AJIEMEHTOB (MBI MOKEM TaKKe€ B3STh X CyMMY). Termeph MOMECTUM TOJTydeHHBIC IMATh
3JIEMEHTOB 00paTHO, BO3bMEM JPYTryl0 BBIOOPKY M paccuutaeM cpeanee. Eciau mbl
OyJIeM MpoJoiKaTh 3TOT MPOLECC MaibIle, TO YBHIUM, YTO TOJYYCHHBIE CPEIHUC
HOPMAJIbHO pACHpEeNsIOTCs, JaKe €CITU COBOKYIHOCTb, U3 KOTOPOW OHHU B3SITHI,
pacrpenenena paBHOMEPHO.

Bce BblleckazanHoe BEpHO He3asucumo OT TOTO, KaK paclpesesieHa COBOKYIHOCTh
nannbix! LleHTpanpHas npeaenbHas TeopeMa MO3BOJSET HaM oOpalaThesi ¢ pacrpene-
JICHHEeM CPeHUX 3HAaYyeHHI BBHIOOPOK, KaK ¢ HOPMaJbHBIM, 0€3 HEOOXOJWMOCTH 3HATh
pacnpeeieHne COBOKYIHOCTH. DTO YPE3BBIYAHO YIOOHBIN (aKT /it MHOTUX 00siacTeit
uccienoBanuii. Ecay COBOKYIMHOCTh HOpPMalbHO pachpefefieHa, TO pachpeeieHne
CPeIHMX 3HAUYEHUH BHIOOPOK OyZeT TOUHO (a He MPHOIM3UTENHHO) HOpMaIbHBIM. Kpome
TOT0, CKOPOCTbh, C KOTOPOH pacrpeielieHne CpeJHIX 3HAaUeHUN BBIOOPOK MpHOIMKaeTcs
K HOPMAaJIbHOMY TIPH MOBBIIMIEHUH N, 3aBUCUT OT TOT'0, HACKOJIKO OJIM3KO COBOKYITHOCTh
HaXOAWTCI K HOpMalbHOMY pacnpeneneHuto. OOmiee MpakTUUYECKOe MPaBUIIO
CJEeNyIOIIee: €CIU COBOKYIMMHOCTh HMEET YHUMOOAIbHOEe (0OHOBEpUIUHHOE) pachnpe-
Oenenue (M1000W TUT pacrpeieNieHus], TJIe eCTh KOHIIEHTpAIUs 4acTOThl BOKPYT OJHOM
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MOJIbI U YMEHBIIEHUE YacTOT C JII0OOW CTOPOHBI MOJbI, HAPUMED, BBIMYKIOCTb) WU
PaBHOMEPHO pacIpeliesieTcs, TO MOXKHO Hcnonb3oBarh N = 20 (3T0 cunTaeTcs A0cTa-
TouHbIM) U N = 10 (3TO cuuTaeTcs MTOCTATOYHBIM C OOJIBIION BEPOSITHOCTHIO). OMHAKO
€CJIM COBOKYITHOCTb pacIipe/iejieHa SKCIIOHEHIMANbHO (PUCYHOK 3-0), Torja MOXKET
notpedoBathes u N = 100.

LenTpanpHas npeaenpHas TEOpeMa, 3TOT MOPA3UTENbHO NMPOCTON M KpacHBBIM (DaKT,
MOJITBEPIKIAET BAXKHOCTh HOPMAIILHOTO PacIpe/ieIeHHUS.

PaboTa ¢ HOpMaJIbLHBIM pacnpeaeJieHueM

[lpu wuCrONB30BaHWM HOPMAIBHOTO PACHPENCICHUS YacTo TpedyeTcs HaWTH JOI0
IUTOILAAM 1TOJI KPUBOW pacripesieieHus B JaHHOM Touke Ha KpuBoi. Ha Maremarndyeckom
SI3BIKE OTO HA3bIBACTCS MHTETpAoM (YHKIUH, 3a/1aromeld KpuByto. TakuMm ke oOpa3oM
(GyHKLUS, KOTOpas 3a7aeT KPUBYIO, ABJISETCS MPOU3BOIHON IUIOIIAAM 1o KpuBoi. Ecin
y Hac ecTb QyHkuMs N(X), KoTopas MpeaCTaBiseT MPOLEHT IUIOMIAIU IO0J KPUBOW B
Touke X, Mbl MOXXEM T'OBOPUThb, YTO MNpou3BoAHas 3Toi (ynkuuu N'(X) sBisercs
¢GyHKIMEN caMol KpUBO B TOUke X.

Mpsi Hau"eM ¢ opmynbl camoit kpuBoit N' (X). JlanHas QyHKUMS BBITTSOUT Cleay-
IOIIUM 00pa3oMm:

(3.14) N'X)=1/(S*(2+3,1415926536) " (1/2)) *
*EXP (-(X-U)"2)/(2%8"2)),

rae U = cpeaHee 3HaueHUE JaHHBIX;
S =cTangapTHOE OTKJIOHEHHE JTaHHBIX;
X = gabnromaeMasi TOYKa JAHHBIX;

EXP () = skcrioHeHIManbHas QyHKIUS.
Ota dopmyra JacT HaM 3HaYeHWE JJIsi OCHU Y, WIHM BBICOTY KPUBOM, TIPH JTFOOOM JaHHOM
3HayeHuu X.

YacTo MbI OyZ1eM TOBOPUTH O TOUKE Ha KPUBOM, CCHIIASICh HA €€ KoopauHaty X, u Oy-
JIEM CMOTpPETh, Ha CKOJIBKO CTaHJAPTHBIX OTKJIOHEHHH OHA yJajneHa OoT cpeaHero. Takum
o0pa3oM, TOUYKa IaHHBIX, KOTOpas yJajieHa Ha OJHO CTaHJIApPTHOE OTKJIOHEHHE OT
CPEIHETO, CUUTACTCSI CMEIIEHHOW Ha OJIHY cmanoapmuyro eounuyy (standard units) ot
CPEIHETO.

N'(Z)

0,5

0,4

0,3

0,2

" / \
OﬁlllllllllLIIIIIIIlllllIIIIIlIIIlJ_I_LIIIlIlI

-3 -2 -1 0 1 2 3
<--Z-->
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Pucynok 3- 7 @ynxyus niomHocmu HOPpMAibHO20 pacnpeoenerusi 6eposmHoCmu

Bonee Toro, yacto mMeeT CMBICT U3 BCEX TOYEK JAHHBIX BBIYECTH cpemHee. [Ipu sTom
HEHTP paclpeaeseHus] CMECTUTCS B Hayalo KOOpAUHAT. B 3ToM ciyyae Touka aHHBIX,
KOTOpasi CMEIIIEHAa Ha OJTHO CTaHJIAPTHOE OTKJIIOHEHHUE BIIPABO OT CPEHEr0, UMEET 3Ha-
yenue | Ha ocu X.

Ecam MBI BeIYTEM CpejiHEE U3 TOUEK JaHHBIX, a 3aTE€M pa3/esiuM MOJy4YeHHbIE 3HAYe-
HUS HA CTaHJAapTHOE OTKJIOHEHHE TOUYEK JaHHBIX, TO MpeoldpasdyeM paclpeleieHne B
HOpMuposannoe HopmanvHoe (standardized normal). T0 HOpMaNbHOE pacIpesesieHe
co cpeanum, paBHbIM 0, U nucriepcueid, papHoi 1. Teneps N'(Z) mact HaM 3HaYeHHE Ha
ocu Y (BbICOTa KpUBOM) /17151 JIFOOOTO 3HAYCHUS Z:

(3.15a) N'(Z) =1/ ((2 * 3,1415926536) " (1/2)) * EXP(-(Z * 2/2))
= 0,398942 « EXP (-Z * 2/2)),

rae 3.16)Zz=(X-U)/S
U = cpengHee 3HaUEHUE TaHHBIX;

S = cTangapTHOE OTKJIOHEHHE JIaHHBIX;
X = HaOnroaeMas TOUKa JaHHBIX;

EXP() = sxcrioHeHIManbHas QyHKIUS.

VYpaBuenne (3.16) maer HaM YHCIO CMAHOAPMHBIX eOUHuUl, KOTOPHIM COOTBETCTBYET
TOYKA JIAHHBIX; IPYTUMH CIIOBAMH, YUCIIO CTAHIAPTHBIX OTKIOHCHHIA, HA KOTOPOE TOUYKA
JTaHHBIX cMeleHa ot cpeaHero. Korma ypaBuenme (3.16) paBHO 1, OHO Ha3bIBaeTCs
CMAHOAPMHBIM HOPMATbHLIM OmKIOHeHueM (standard normal deviate) oT cpemHero
3HayeHus. CTaHIapTHOE OTKJIOHEHWE, WIM CTaHJIapTHas €AMHMIIA, UHOIJIa Ha3bIBAeTCS
cuemoti (sigma). Takum 00pa3oM, KOrJa rOBOPST O COOBITHH, KOTOPOE OBLIO «COOBITHEM
ISTH CUTMay, TO pedb UIET O COOBITHH, BEPOATHOCTh KOTOPOTO HAXOJUTCS 3a Mpejena-
MU TISTH CTaHJAPTHBIX OTKIIOHCHHIA.

Pucynok 3-7 moka3bIBaeT HOpPMaJbHYIO KPUBYIO, 3aJaHHYIO MpPEACAYIIMM ypaBHE-
HueM. OTMETbTE, UTO BBICOTA CTAHAAPTHONW HOpPMalIbHOM KpuBoOi#l cocrasiser 0,39894,
MOCKOJIBKY M3 ypaBHeHUs (3.15a) Mbl osryqaem:

(3.15a) N'(Z) =0,398942 « EXP(-(Z " 2/2))
N'(0) = 0,398942 * EXP(-(0 ~ 2/2))
N'(0) = 0,398942

OtMeTbTe, YTO KpuBas HenpepuviéHa (B HEW HET «Pa3pbIBOBY»), KOTJA OHA MEPEXOJUT U3
OTpUIIATENLHOW 00JACTH ClieBa B MOJOXKUTENBbHYIO 001acTh crpaBa. OTMETbTE TaKKe,
YTO KpHBasg CAMMETPHYHA: CTOPOHA CIIpaBa OT MUKA SBJISIETCS 3€PKATIBHBIM OTPAXKEHUEM
CTOpOHBI ciieBa. [IpennonoxuM, y Hac ecThb Ipymia JaHHBIX, TJIe cpeaHee paBHo 11, a
cTaHfapTHoe OTKJIOHeHHe paBHO 20. UToOBl yBHAECTH, TJ€ TOYKA JAHHBIX OyjaeT
0TOOpakeHa Ha KPUBOM, pacCCUMTaeM €€ B CTaHAAPTHBIX equHHIax. [Ipeamonoxum, 4to
paccMaTpuBaeMas TOYKa JaHHBIX HMeeT 3HadeHue -9. UToObl paccuuTaTh YHUCIIO

CTaHJAPTHBIX €IMHMI], Mbl CHA4YaJla JOJDKHBI BBIYECTb CPEAHEE U3 DTOW TOYKHU JAHHBIX:
-9-11=-20

3aTem Haao pa3aciinTh HOJ'Iy‘IGHHI:IfI PE3YJIbTAT HA CTAHAAPTHOC OTKIIOHCHUE!

-20/20=-1

Teneps MbI MOKEM CKa3aTh, UTO, KOT/Ia TOYKA JAHHBIX paBHA -9, cpenHee paBHo 11, a
CTaHIApTHOE OTKJIOHEHUEe cocrtaBiger 20, YMCIO CTaHAAPTHBIX €AUHUL paBHO -1.
Hpyrumu ciioBamu, Mbl HAXOJAUMCS Ha OJTHO CTaHAAPTHOE OTKJIIOHEHHUE OT MUKA KPUBOM,
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U, TaK KaK 3TO 3HaAUY€HHE OTPUIATENILHO, OHO HaXOUTCS clieBa OT Muka. YToObl yBUAETS,
rae 3To OyneT Ha camMoil KpuUBOM (TO €CTh HACKOJBKO BBICOKA KpHBasi MPU OJHOM
CTaH/JIapTHOM OTKJIOHEHHHU CJIeBa OT I[EHTPa, UM YeMy PaBHO 3HAYCHHE KPUBOU Ha OCHU
Y nnsa 3Hauenus -1 Ha ocu X), HagO MOJACTABUTH MOJTYyUYEHHOE 3HAYCHHE B YpaBHEHHE
(3.15a):

N'(Z) = 0,398942 = EXP(-(Z " 2/2))
=0,398942 » 2,7182818285 ~ (-(-1 " 2/2))
=0,398942 = 2,7182818285 ~ (-1/2)
= 0,398942 * 0,6065307

=0,2419705705

Takum oGpa3om, BbicoTa KpuBoi nmpu X=-1 coctasmuser 0,2419705705. ®ynkuus N'(Z)
TAK)KE€ 4aCTO BBIPAIKAETCS KaK:

(3.156) N'(Z) = EXP (-(Z * 2/2)) / (8 *x ATN(1)) " (1/2))
=EXP(-(Z "~ 2/2)) / ((8 * 0,7853983) ~ (1/2))

= EXP(-(Z " 2/2)) / 2,506629,

rie (3.16) Z=(X-U)/S
u  ATN() = dyHKIMS apKTaHTEHCA;
U = cpeaHee 3HaY€HUE JAHHBIX;
S = craHgapTHOE OTKIOHEHHUE TaHHBIX;
X = HaOnro1aemMast TOUKa JIaHHbBIX;

EXP() = skcnioneHaibHas QyHKIHUS.

He wuckymieHHbIE B CTaTUCTHKE JFOAW YacTO HAXOIAT KOHIICTIUIO CTaHAapTHOTO
OTKJIOHEHMS (WJIM KBaJpaTa ee BEJWYUHBI, Jucnepcuu) TPYAHOU ISl TPEICTABIICHUS.
Cpeonee abcontomuoe ominonenue (mean absolute deviation), KOTOpoe MOXKHO
npeoOpazoBaTh B CTAaHAAPTHOE OTKJIOHEHHUE, ropaso mpoie s nonuManus. Cpennee
a0COIIOTHOE OTKJIOHEHHE TIOJTHOCTBIO OTBEYAECT CBOEMY HAa3BAaHHIO: CpEIHEE MTaHHBIX
BBIUMTACTCS M3 KaXJIOW TOYKU JAHHBIX, 3aTeM a0COJIOTHBIC 3HAUCHUS KAXIOU U3 ITHX
pa3HOCTEH CyMMHUPYIOTCS, W JaHHas CyMMa JEJIHTCS Ha YHCIO TOYEK IaHHBIX. B
pe3ynbTaTe y Bac MOJIy4aeTcsi CPEAHEe PACCTOSTHUE KaXKIOW TOYKU JTAHHBIX JI0 CPEAHETO
3HaueHus. [IpeoOpa3zoBaHme cpemaHero aOCOJIOTHOTO OTKJIOHEHHWS B CTaHIApTHOE
OTKJIOHEHHE, U HA000pOT, IPEICTABIICHEI J1ajiee:

(3.17) M = S * ((2/3,1415926536) * (1/2))
=S *(,7978845609,
rae M = cpenHee abCONMIOTHOE OTKIIOHECHHE,

S = craHmapTHOE OTKJIOHEHHE.
MoOXHO CcKa3aTh, YTO IPHU HOPMAJIBFHOM pacIlpelelieHnH cpeaHee aOCOIIOTHOE OTKIIO-
HEHHUE PAaBHO CTaHJAPTHOMY OTKJIOHEHHIO, YMHOKeHHOMY Ha 0,7979.

(3.18) S=M=*1/0,7978845609
=M* 1,253314137, rae S = cTaHIApPTHOE OTKIOHEHHUE;

M= Cp€aHee a0COJIFOTHOE OTKJIOHEHHE.
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Mpbl MOXeM TakKe CKa3aTh, YTO INPH HOPMAJIBHOM pPAacHpeieiIeHUH CTaHAapTHOE
OTKJIOHEHHE PAaBHO CPEJHEMY aOCOJIOTHOMY OTKJIOHEHHWIO, YMHO)XXEHHOMY Ha 1,2533.
Tak kak ngucriepcusi Bcerja SIBISETCS CTaHAAPTHBIM OTKJIOHEHHWEM B KBajpare (a
CTAaHAAPTHOC OTKIOHCHHUEC ABJIACTCA KBaJAPaTHBIM KOPHEM I[I/ICHGPCI/II/I), MBI MOXEM
3a7aTh MPeoOpa3oBaHKue MEXy JUCIEPCHEN U CPEIHUM a0COIIOTHBIM OTKIOHEHUEM.

(3.19) M=V A(1/2)* ((2/3,1415926536)" (1/2))
=V " (1/2)* 0,7978845609,

rre M = cpenHee abCoNIIOTHOE OTKIIOHEHHUE;
V = nucnepcus.

(3.20)  V=(M *1,253314137)" 2,

rae V =nucnepcus;
M = cpenHee abCOMOTHOE OTKIOHEHUE.

Tak Kak CTaHJApTHOE OTKJIOHEHHE B CTAaHJAPTHOM HOPMAJIbHOW KpHUBOW paBHO 1, MbI
MOXEM CKa3aTh, YTO CpelHee aOCOJIIOTHOE OTKIOHEHHE B CTaHAAPTHOH HOpPMAabHOU
kpuBoii paBHo 0,7979. bomee TOro, B KOJOKOJOOOpa3HOHW KpPHUBOW, IOJIOO0HOM
HOPMAJIbHOW, CEMU-UHTEP-KBAPTWIbHAS IIHUPOTAa paBHA MNPUOIU3HTETBHO  2/3
CTaH/IapTHOTO OTKJIOHEHHMsI, U TIO3TOMY CTaHJapTHOE OTKJIOHEHHE MmpuMepHo B 1,5 pasza
0OJIBIlIE CEeMHU-MHTEPKBAPTHILHOM MIUPOTHL. DTO CHPABEUIMBO Il  OOJNBIIMHCTBA
KOJIOKOJIOOOpa3HbIX pacrlpesiesieHnii, a He TOJbKO Ui HOPMAaJIbHBIX, KaK U B Cly4ae C
npeoOpa3oBaHUEM CPETHETO a0COIIOTHOTO OTKIOHEHHUS B CTAHAAPTHOE OTKIOHEHHE.

HopMmaJjibHbIe BEpOSITHOCTH

Tenepp MBI 3HaeM, Kak MpeoOpa3oOBbIBaTh HAIlM HEOOpaOOTaHHBIE NaHHBIE B CTaH-
JApTHBIE €IMHUILBI U KaK IOCTPOUTh KpuBYy10 N'(Z) (T.e. KaKk HalTH BBICOTY KpUBOH, WJIN
KoOpauHATy Y, IS JaHHOW CTaHAapTHOW eauHuIbl), a Takke N'(X) (M3 ypaBHEHHUS
(3.14), T.e. camy KpuByH 0€3 MEpPBOHAYAIBHOTO MMPEOOPa3OBaHUS B CTaHIAPTHBIC
eauHuIbl). [Ins mpakTUYecKOoro MCMHOJIb30BaHUS HOPMAIBHOTO  pachpeiesieHus
BEPOATHOCTM HaM HAJ0 3HaTb BEPOSTHOCTb ONPEJEICHHOIO pe3yibTara. ITo
OTIpe/IeIsIeTCSl He BBICOTOM KPHUBOM, a IJIOLIAAbI0 MOJ KPUBOM. DTa MIIOIMIAas 33a1aeTcs
uHTerpanoM ¢yHkuuu N'(Z), KOTOpYIO MBI JO HACTOSIIET0 MOMEHTa M3ydaid. Temeps
MbI 3aiimemcs N(Z), uaTterpasom N'(Z), yToObl HAWTH IUIOMIAJL TOJ KPHUBOH (T.e.
BEPOSTHOCTH)'.

(3.21) N(Z) =1-N'(Z) *((1,330274429 » Y "~ 5) - (1,821255978 *Y ~ 4) +
+(1,781477937 Y * 3) - (0,356563782 *Y ~ 2) +
+(0,31938153 *Y))
Ecim Z <0, To N(Z) =1 - N(Z)
(3.15a) N'(Z) = 0,398942 = EXP(-(Z " 2/2)),
rae Y=1/(1+2316419*ABS(Z))

1 ABSQ = ¢yHK1Ms aOCOTIOTHOTO 3HAUEHUS;
EXP() = skcrioHeHmanpHas QyHKIuS.

[Ipu pacueTe BepOATHOCTH MBI Beeria OyaeM mpeoOpa3oBbIBATh JIAHHBIC B CTAHIAPTHBIC
eauHUIBL. To ecTh BMecTo GpyHkunu N(X) Mbl OyeM HUCIONIb30BaTh (DYHKITUIO
N(Z2), rne:

' Ha camoM iesie, MHTErpa IIOTHOCTH HOPMAJIBHOTO PACIIPEACICHUS BEPOSTHOCTH HEJIb3s
paccuuTath TOYHO, HO €r0 MOXKHO € OOJTBIIOI CTEMEHBI0 TOYHOCTH TTOIYYUTh C TOMOIIBIO
ypaBHeHus (3.21).
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(3.16) Z=(X-U)/S,
rae U = cpenHee 3HaYCHUE TAHHBIX;
S = cTangapTHOE OTKIOHEHHE JJTAHHBIX;

X = gaOirogaeMas TOYKa JaHHBIX.

Tenepsr obpartumcs k ypaBHenuio (3.21). JlomycTum, HaM HaAO 3HATh, KAKOBA BEPOSIT-
HOCTb COOBITHSI, HE TIPEBBIIIAIOIIETO +2 CTAHJAPTHBIX eAUHHIIBI (Z = +2).
Y=1/(1 +2316419*ABS(+2)) =1/1,4632838 =0,68339443311

(3.152) N'(Z) = 0,398942 * EXP(~(+2"2/2))

=0,398942 *EXP (-2)=0,398942*0,1353353=0,05399093525

3aMeTbTe€, MBI MOYKEM HAaMTH BBICOTY KPHBOM Hpu +2 CTAaHAAPTHBIX E€AMHHUIAX.
[ToxcraBnss nomyuyeHHsle 3HaueHUs! BMecTo Y U N'(Z) B ypaBHeHue (3.21), Mbl MOXXeM
HOJYYUTh BEPOSTHOCTb COOBITHS, HE PEBBIIIAIOIIETO +2 CTaHJAPTHBIX €UHUILIBL:

N(@Z)=1-N(Z) * ((1,330274429 * YA 5) -
- (1,821255978 * Y 4) + (1,781477937 * Y~ 3) -
- (0,356563782 * Y "2) + (0,31938153 * Y))

= 1-0,05399093525* ((1,330274429* 0,68339443311"5)-
- (1,821255978 * 0,68339443311 ~ 4 + 1,781477937 * 0,68339443311" 3) - -
(0,356563782 * 0,68339443311 ~2) +0,31938153 * 0,68339443311))

=1-0,05399093525 * (1,330274429 * 0,1490587) -
- (1,821255978 * 0,2181151 + (1,781477937 * 0,3191643)-
- (0,356563782 * 0,467028 + 0,31938153 - 0,68339443311))

1- 0,05399093525 * (0,198288977 - 0,3972434298 + 0,5685841587 -
-0,16652527+0,2182635596)
=1-0,05399093525 * 0,4213679955 =1 - 0,02275005216= 0,9772499478

Takum 006pa3om, MOXKHO OXHUIaTh, 4To 97,72% pe3ynbTaToB B HOPMAaJbHO pacrpee-
JICHHOM CITy4aifHOM TpoIlecce He MOMajaroT 3a +2 CTaHIapPTHBIE IUHHIIBI. JTO U300-
pa’X€HO Ha pUCYHKe 3-8.

Uro0Obl y3HaTh, KaKOBa BEPOSTHOCTH COOBITHS, PAaBHOTO WM TMPEBHIIMIAIONIETO 3a-
JTAHHOE YHUCJIO CTaHJAPTHBIX CIUHMI] (B HaIleM ciiydae +2), HaJo MPOCTO W3MEHHUTH
ypaBHenue (3.21) u He ucnonb3oBaTh ycnoBue «Ecimu Z < 0, o N(Z) = 1 - N(Z)».
[ToaTomy BTOpast ¢ KOHIA CTPOKA B TIOCJICTHEM pacueTe H3MEHHUTCS C

=1-0,02275005216 na 0,02275005216

Takum 00pa3oMm, ¢ BEpOSITHOCTBIO 2,275% coObITHE B HOPMAJIBHO pAaCIpeeIeHHOM
CIIydyaliHOM TIporiecce OyJeT paBHO WJIM TPEBBIMIATh +2 CTaHAAPTHBIC €IUHUIBI. ITO
IIOKa3aHO Ha pUCYyHKeE 3-9.
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Pucynok 3-8 Vpasnenue (3.21) ons eeposmuocmu Z=+2
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Pucynok 3-9 Ycempanenue ocosopru «Eciu Z < 0, mo N(Z) = 1 - N(Z)» 6 ypaenenuu
(3.21)

Jlo cux mop Mbl paccMaTpUBaJIM IUIOIIAJAM IOJ KPUBOM 1-XBOCTBIX paclpenesieHUit
BEpOATHOCTH. TO €cTh /10 HACTOSILEro MOMEHTa Mbl OTBe4anu Ha Bompoc: «KakoBa
BEPOSITHOCTH COOBITUS, KOTOPOE MEHbIIIE (00IbIIIE) 3aJaHHOI'O KOJIMYECTBA CTaHAAPTHBIX
eauHull ot cpeanero?» Ilpeanonoxum, Tenepp HaM HaJlO0 OTBETUTh Ha TaKOH BOIPOC:
«KakoBa BEpOSTHOCTH COOBITHS, KOTOPOE HAXOAWTCS 6 UHmMepsane MEKAY
OIpe/ieIEHHbIM KOJIMYECTBOM CTaHAAPTHBIX €IUHUI] OT cpeaHero?» Jpyrumu cioBamu,
MbI XOTHM 3HaTh, KaK MOJCYUTATh 2-XBOCTbIE€ BEPOATHOCTU. [locMOTpUM Ha PUCYHOK 3-
10. On npeacTaBisieT BEPOATHOCTH COOBITHS B UHTEPBAJIE BYX CTAHAAPTHBIX €IUHUL] OT
cpenHero. B otinuune ot pucyHka 3-8 3TOT pacdeT BEPOSTHOCTU HE BKIIIOUAET KPAHIOO
o0jacTh JI€BOrO XBOCTa, OOJACThb MEHbIIE -2 CTaHAAPTHBIX enuHull. [[ns pacuera
BEPOSITHOCTH HAXOXJACHHUS B JAuana3oHe Z CTaHAAPTHBIX €IWHUI] OT CPEIHErO BBI
JOJKHBI CHAyajla pacCyuTaTrh 1-XBOCTYIO BEPOSTHOCTb aOCOJIOTHOrO 3HadeHust Z ¢
noMoleio ypaBHeHus (3.21), a 3arem mosnyuyeHHOE 3HAUEHUE TOJCTABUTh B ypaBHEHUE
(3.22), xoTopoe naeT 2-XBOCTBIE BEPOATHOCTHU (TO €CTh BEPOSTHOCTH HAXOXKIICHUS B
nuana3zone ABS(Z) ctannapTHBIX eIUHUI] OT CPEIHETO):

(3.22) 2-xBoctas BeposTHOcTb =1-((1- N(ABS(Z))) * 2)
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Ecnm MBI paccmaTpuBaeM BepOSTHOCTH HACTYIUICHHUS COOBITHS B AMana3oHe 2 cTaHaap-
THBIX OTKJIOHEHUH (Z = 2), To u3 ypaBHeHus (3.21) naiinem, uro N(2) = 0,9772499478 u
MOKHO HCIIOJIB30BATh IOJyYeHHOE 3HaueHHe Tt ypaBHeHUs (3.22):

2-xBoctass BepositHOcTh =1-((1- 0,9772499478) * 2) =1-(0,02275005216*2) = 1 -

0,04550010432 = 0,9544998957

Takum 00pa3oM, U3 ATOrO ypaBHEHUS CIEAyeT, YTO MPU HOPMAJIbHO pacIpelieIeHHOM
CIIy4yalfHOM IpOlIecCce BEPOSITHOCTb COOBITHSI, MOMA/IAI0IIETO B UHTEPBA 2 CTaHAAPTHBIX
€JIMHHUI] OT CPEJIHETO, COCTABIAET NpuMepHO 95,45%.

Kak u B cinydae ¢ ypaBHenueMm (3.21), MoHO yOpaTh MEpBYIO €IWHUIY B YpaBHEHUU
(3.22), uro6s1 momyuuts (1 - N(ABS(Z))) * 2, uto mpencraBiseT BEPOITHOCTH COOBITHS
BHe ABS(Z) craHmapTHBIX €IUHHII OT CPEAHEro. DTO O0TOOpakeHO Ha pucyHke 3-11.
Jns Hamero mpumepa, rae Z = 2, BEpPOSTHOCTh COOBITHS TPH HOPMAJIBHO pac-
MpeIeICHHOM CIIy4allHOM IpoLecce 6He 2 CTaHAApTHBIX €MHUI] COCTABIISET:

2-xBoctass BeposTHOCTH (BHE) = (1 - 0,9772499478) * 2 =0,02275005216*2

=0,04550010432

HaxoHnen, Mbl paccMOTpUM cllydail, KOrja HajJ0 HalWTH BEpOSATHOCTH (TUIOLIalb TOA
kpuBoil N'(Z)) mig 1ByX pa3nuyHbIX 3HAUEHUN Z.
1-((1- N(Z
N'@) ((1-N@) = 2)
0,5

0,4

0,3

0,2

0,1

-3 -2 -1 0 1 2
<--Z-->

Pucynok 3-10 2-xeocmas sepossmuocms coovimusi mexcoy +2 u -2 cuema
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Pucynox 3-11 2-xeocmas eposimHocms coObimus, HAX00saule2ocs eHe 2 cuema

Jlomyctum, HaM HaJ0 HaWTH TUIOMIAAs ol KpuBoil N'(Z) mexny -1 cranmapTHO# eau-
HULled W +2 cTaHgapTHRIMUA eAuHUIaMu. EcTh nBa cmocoba pacuera. Mbl MokeMm
paccuuTaTh BEPOATHOCTh, HE MPEBBIIAIONIYIO +2 CTaHIAPTHBIE €IUHULI, IPYU TTOMOILIN
ypaBHeHUs (3.21) M BbIYECTh BEPOSITHOCTb, HE MPEBBIIIAIONIYI0 -1 CTaHAAPTHYIO
eauHuIly (cM. pucyHok 3-12). D10 mact Ham:

0,9772499478 - 0,1586552595 = 0,8185946883

N'(@)
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—Mlllllllll
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0

Pucynok 3-12 [1nowaos medxcoy -1 u +2 cmanoapmuvimu eOuHUYamMu

Hpyroii cioco6: W3 eIUHMIIBI, TTPEACTABISIIONIEH BCIO TUIOMIAAL MO KPUBOM, HAO BbI-
YEeCTh BEPOSITHOCTb, HE MPEBBIIAIONIYI0 -1 CTaHAAPTHYIO €IMHMILY, U BEPOSTHOCTD,
IMPEBBIIIAOITY IO 2 CTaHAAPTHBIC CAVUHUIIBI:

=1-(0,022750052 + 0,1586552595) = 1 -0,1814053117 =0,8185946883
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C IIOMOINBIO PACCMOTPCHHBIX B 9TOH TJIaBe MaTeMaTHYECKHX noaxoa0B BbBI CMOXKCTC
PAaCCUYUTLIBATH JFOOBIC BCPOSATHOCTHU COOBITHI JUIA CJIyT-Iaf/'IHBIX mponeccoB, MMCHOMIUX
HOPMAJIBHOC PACIIPCACIICHHUC.

Iocaenywouue Npou3BoIHbIe HOPMAJIBLHOIO pacnpeaeieHust

WNnorna tpebyeTcs 3HaTh BTOPYIO MPpou3BoAHYI0 QyHKIUU N(Z). Tak kak pyHkims N(Z)
JTaeT HaM 3Ha4yeHHe IUIOIIaau MoJ KpuBoH mpu Z, a pyHkuus N'(Z) maeT Ham BBICOTY
camMoi KpuBO#l npu 3HaueHHH Z, Toraa GpyHkuus N"(Z) naet HaM MeHO8eHHbIll HAKIOH
(instantaneous slope) KpuBO¥ MpU TaHHOM 3HAYEHUU Z:

(3.23) N"(Z) =-Z / 2,506628274 = EXP(-(Z ~ 2) / 2),
rae EXP() = sxcnoHeHuuanbHast QyHKIMSL.

Hatinem nakiion kpuBoii N'(Z) npu +2 cTaHAAPTHBIX OTKJIOHEHUSX:
N"(Z) = -2 1 2,506628274 * EXP(-(+2" 2) / 2) = -2 / 2,506628274 * EXP(-2) = -2 /

2,506628274 * 0,1353353 =-0,1079968336

Teneps MbI 3HaeM, YTO MTHOBEHHAsi CKOPOCTh M3MeHeHus: ¢pyHkuuu N'(Z) npu Z = +2
paBHa-0,1079968336. D10 o03Ha4YaeT MOBBLINICHUE/TIOHMKEHUE 3a TIEPHOJ, IOATOMY,
korjaa Z = +2, kpuas N'(Z) noseiiaercs Ha -0,1079968336. Ota cutyanus nokasaHa Ha
pucyske 3-13.

[Mocnenyromue Npou3BOIHBIE Aal0TCs Aanee Uit cripaBkd. OHHM He OyayT HCHOJIB30-
BaThCS B OCTABILEICS YaCTU KHUTH U MIPEJICTABJICHBI AJISl IOJTHOTHI OCBEIICHUS TEMBI:

(3.24) N"(Z)=(Z"2-1)/2,506628274 * EXP(-(Z " 2) / 2)
(3.25) N"™(Z)=((3*2)-27Z"3)/2,506628274 x EXP(-(Z "~ 2) / 2)
(3.26) N"(Z)=(Z"4-(6*Z"2)+3)/2,506628274 « EXP(-(Z "~ 2) / 2)

B xadecTBe mociieqHEro IOMOJHEHUs K CKa3aHHOMY O HOPMAJIBHOM pacIpeleiIecHUU
CTOMUT 3aMETHUTh, YTO HA CaMOM JIEJIE 3TO PACIpEACIICHHE HE TaKO€ OCTPOKOHEYHOE, KaK
Ha rpadukax, MpeACTaBICHHBIX B JaHHOW TiaBe. PeanmbHast (hopma HOpMaIBHOTO pac-
MpejesieHns] TIoKa3aHa Ha pucyHke 3-14. OTMeTrsTe, 4TO 3/1€Ch MacIITalObl JABYX OCEH
OJIMHAKOBBI, B TO BpeMs KaK B JIpyrUX rpaduueckux MpUMepax OHM OTIMYAIOTCS IS
npuaanus 6ojee BHITIHYTON (GOPMBI.

Jlorapudmuyeckn HopMaJIbHOE pacnpeae/ieHue

JlJis TOProBIM MHOTHE NPUIIOKEHUS TPeOyIoT HeOONbIION, HO BaXHOW MoaubUKalUN
HOpPMAaJIbHOTO paclpeeeHusl.
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Pucynox 3-13 N"(Z) oaem naxnon kacamenvroti k N'(Z) npu Z = +2
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Pucynox 3-14 Peanvras gpopma HOpMAIbHO20 pacnpeoeiets

C nmomomipio 310 MoaM(UKAMK HOPMaBbHOE paclpenesieHue npeodpasyercs B Jiora-
pubMuyecku HopManbHOE pacnpeaeneHue. Llena mo6oro cBOGOIHO KOTUPYEMOT'O UHCT-
PYMEHTA HMEET HyJIEBOE 3HAYEHHE B KaUeCTBe HIDKHEro npezena'. [Tosromy koraa nena
3TOr0 MHCTPYMEHTA MaJaeT U NMpUOIMKaeTcsa K HYJIO0, TO, TEOPETUYECKH, LIEHE UHCTPY-
MEHTA JIOJDKHO OBITh BCE TPyIHEE MOHU3UTHCS. PACCMOTPUM HEKYIO aKIMIO0 CTOUMOCTHIO
10 nomnapoB. Ecnu Obl akuus ymana Ha 5 noiiapoB 10 5 pomapoB 3a akiuio (50%
MOHM)XEHHUE), TO B COOTBETCTBUU C HOPMAJIbHBIM pacHpe/IeICHUEM OHA MOXET TaKXKe
JIeTKO ynacThb ¢ 5 nomnapoB 1o 0 gomnapos. OgHaKo npu JorapuGMUYecKd HOpMaTbHOM
pacrpeaenennu nojaooHoe naaenue Ha 50% ¢ LEHbI B 5 10JUIapOB 32 aKIUIO A0 LIEHBI

! TIpeamonoxenue, 9YTo CaMol HU3KOM IIEHOM, 10 KOTOPOH MOYKET TOPrOBaThCS HHCTPYMEHT, SBJISETCS
HOITb, HE BcerAa BepHo. Hanpumep, Bo BpeMs kpaxa (GoHI0oBOTrO peiHKa B 1929 rogy U mocieayromero
MEIBEKBETO PBINKA aKITMOHEPHI MHOTHX 00aHKPOTHUBIINXCS OAaHKOB MTOHECIIA OTBETCTBEHHOCTH ITepeT
BKJIQIYMKAMH 3THX OAHKOB. AKIMOHEPHI TAKUX OAHKOB HE TOJIBKO MOTEPSUTH HHBECTHPOBAHHBIC B aKIIMU
JICHBTH, HO TAKXXE MTOHECIU YOBITKU CBEPX ITOTO
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2,50 mommapoB 3a akIuioo OyaeT MPUMEPHO TaKUM K€ BEPOSTHBIM, Kak M majaeHue ¢ 10
JI0JUTApOB J10 5 A0JJIapOB 3a aKIHIO.

Jlorapudbmudeck HopMaBHOE

HopmansHoe

Pucynok 3-15 Hopmanvroe u nocapugmuiecku HopmMaibHoe pacnpeoeieHusl

JlorapudmMuueckn HOpMaJIBHOE paclpeiesieHre, PUCYHOK 3-15, paboTaeT TOUHO TaK *ke,
Kak ¥ HOPMAJIbHOE pacCIpeeiiCHHe, 32 TeM UCKJIIOUEHHEM, YTO TPHU JIOTapUPMHUUCCKU
HOPMAJIBHOM PACIIPEICICHAH Mbl MUMEEM JIeJIO C TMPOICHTHBIMH W3MCHCHUSMHU, a HE
abcomoTHbIMU. Temepp paccMOTpPUM JIBUKCHHE BBEpX. B  COOTBETCTBUH C
norapu(pMHYECKH HOPMAJIBHBIM pacrpezelieHueM IBmkeHne ¢ 10 qourapoB 3a akIuio
1o 20 moyapoB 3a aKIMIO aHAJOTHYHO JIBIXKCHHIO ¢ 5 joiuiapoB a0 10 momiapoB 3a
aKIMIo, TaK Kak 00a 3THU JBIKEHHsI TPeAcTaBisioT moBbimeHne Ha 100%. DTto He
03HayaeT, YTO Mbl HE OyJeM HCIIOJIb30BaTh HOPMAIbLHOE paclpezeicHre. Mbl pocTo
MO3HAKOMHUMCSI C JIOTapu(PMHYECKH HOPMAIBHBIM pACIpPEICICHHEM, ITOKAKEM €ro
OTJIMYUE OT HOPMAJIBHOTO (JIOrapu(MHUUECKH HOPMAILHOE PACIPEICICHUE HUCIOIb3yET
MIPOIICHTHBIC, & He aOCOJIFOTHBIC U3MEHEHUS IICHBI) U YBUAWM, YTO OOBIYHO UMEHHO OHO
UCTIONIB3YETCS TPH OOCYXJICHWU IICHOBBIX JIBM)KCHUH WJIM B TOM Cliydae, KoOraa
HOpMAJIBHOE PpAaCIpeNeICHHEe OTpPaHWYeHO CHU3Yy HyJeMm. JIJis HWCIoNb30BaHUs
JOTapU(PMHUUECKH HOPMAJIBHOTO  pAaClpeesicHHss HEOOXOauMO TpeoOpa30BhIBATH
JIaHHBIE, C KOTOPBIMH BEI PA0OTAETE, B HATYPAJIbHEIE JTOrapu(pMbI'.

[IpeoOpa3oBaHHbIC JaHHBIC OYIYT HOPMAIBHO PACIPEENATHCS, eciu HeoOpaboTaH-
HBIC JTAHHBIC PacTpeACILINCh JIOTapu(MUICCKH HOPMaIbHO. Eciii MBI paccmaTprBaeM
pacripeielieHue M3MEHEHUH [IEHBI U OHO JIOTapH(PMUYECKH HOPMAIBHOE, TO MOXHO HC-
M0JIb30BaTh HOpMaJbHOE pactpenencane. CHadaia MbI JOJDKHBI Pa3/IeIUTh KaKIyro
IICHY 3aKpbITHS Ha TPEABUIYIIYI0 ILEHY 3aKpbITHs. J[OMycTHM, MBI paccMaTpuUBacMm
pactpeelieHIe eKEMECIIHBIX IICH 3aKPBITHS (MOKHO UCTIOIB30BaTh 000K BPEMEHHOM
NEpUOJI: YacOBOM, JHEBHOW, TOMOBOW W T.1I.). [Ipeamonoum, WEHBI 3aKPBITHS
nocJIeTHUX 1T MecsneB — 10 mommapos, 5 qosnapos, 10 nomapos, 10 gomnapos u 20
JOJUTApOB. ITO COOTBETCTBYET MOHMKEHHIO Ha 50% BO BTOPOM MecsIle, MOBBIIICHUIO Ha

1 .
Paznuune Mexay JAECSITUYHBIM U HaTypajbHBIM Jorapudmom cienytoriee. Jecsatuunblii orapudpm —

3TO Jiorapudm, KOTOphId MMeeT B ocHOBaHMH 10, B TO BpeMsi Kak HaTypalbHBIA Jorapum UMeeT B
OCHOBaHMH 4HCIO €, rae e = 2,7182818285. Jlecsitnunslit gorapudm X MaremMarniyeckud o003HadaeTcs
log(X), B TO Bpems Kak HaTypanbHbIi Joraprdm oboznauaercs 1n(X). HarypanbHeiii norapudm Moxer
OBITH TPe0Opa30BaH B ACCATUYHBINA IMyTEM YMHOXKEHHS HaTypaisHOro jtorapudma Ha 0,4342917. Takum
JKe 00pa3oM MBI MOXEM Ipeo0pa3oBaTh JECATHYHBIA JIOrapu(M B HATYpAIbHBIH MyTeM YMHOXXKEHHS
JecsiThaHoro orapugma Ha 2,3026.
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100% B TpeTtbeM Mecsiie, noBhimieHUI0 HAa 0% B 4e€TBEPTOM MECSIIE W MOBBIIMICHUIO Ha
100% B msaTom Mecsne. COOTBETCTBEHHO MbI moiyunM uactHeie 0,5; 2; 1 m 2 mo
€KEMECSYHBIM M3MEHEHUSIM IIEH CO BTOPOTO MO MATHIM Mecslbl. ITO TO ke, uto 1 HPR
Hallel mociaeaoBaTeIbHOCTU. Teneps Mbl JOKHBI MPeoOpa3oBaTh UX B HATypaibHBIC
norapuMbl, YTOOBI U3YYHUTh MOTYUYEHHOE PACIIPEACIICHHE Ha OCHOBE MaTeMaTHUECKOTO
anmapara HOpMaJIbHOTO pacrpezaeneHus. Takum oOpa3omM, HaTypaibHbIH Jorapudm 0,5
paBeH -0,6931473, In(2) =0,6931471 u In(1) = 0. Tenepr K pacupeaeincHUIO 3THUX
npeoOpa3OBaHHBIX JAHHBIX MBI MOXEM TMPUMEHATb MaTEMaTUYECKUE METOJIbI,
OTHOCSIINECS K HOPMAJILHOMY pacIpeieIICHHIO.

ITapamerpuyeckoe onTuMaabHoe f

MpbI HEMHOTO TO3HAKOMMJIUCh C MAaT€MaTUKONW HOPMAaJbHOTO U Jorapu(pMuyuecku HOp-
MaJIbHOTO paclpe/ieieHus] U Terepb MOCMOTPUM, KaKk HaXOIUTh onTHMaibHOoe f 1o
HOpMAJIbHO paclipesieleHHbIM pe3yibrataM. @opmyna Kemnu sBnsercs mnpumMepoM
napameTpuueckoro ontuMaibHoro f, rae f sBusercs ¢yHkumel AByX mapaMmeTpoB. B
dopmyne Kemmu BBOAHBIE HapaMeTpbl — 93TO MPOLEHT BBIUTPHIIIHBIX CTaBOK U
OTHOIIICHHUE BBIMTPHIIIA K Mpourpsiry. Onnako Gopmyna Kennu gact Bam onTUMaibHOE
f Tonpko TOrMa, KOrJa BO3MOXKHBIE PE3YJIbTaThl UMEIOT OEpPHYIINEBO pacHpelieieHUe.
Hpyrumu cnoBamu, (opmyna Kemnu nact mpaBuiabHOE ontumanbHoe f, Korga ecthb
TOJILKO JIBa BO3MOXHBIX pe3ysbTaTa, B IPOTUBHOM Ccllyyae, Kak, Hampumep, B
HOPMAaJIbHO paclpe/ielieHHbIX pe3yibrarax, Gopmyna Kemmn He mact Bam IpaBUIIbHOE
ontuMaisHoe 2.

[TapameTrpuueckue METOABI TOPA3/10 MOIIHEE SMIIMPUUYECKUX. PaccMoTpuM cutyanuio,
KOTOPYIO MOKHO IOJIHOCTBhIO OMNHCaTh OEpHYJUIMEBBIM pacmpeneseHneM. Mbl MokeM
paccuutare ontuMmaibHoe f smbo wu3  Qopmynsr Kemwmm, 6o ¢ moMoInbio
sMInupuyeckoro Merozga. Jlomycrum, mbl BeiurpsiBaeM 60% Bpemenu. [Ipennonoxum,
MBI OpocaeM HECUMMETPUYHYI0 MOHETY, M NpHU J0iroil mocienoBarenbHocTH 60%
OpoCKOB OyAyT HMPUXOIUTHCS Ha JTUIEBYIO CTOpPOHY. [10aTOMY MBI KaXblil pa3 cTaBUM
Ha TO, YTO MOHETa OyJIeT BBINAAATh HA JIMIEBYIO CTOPOHY, U BBIMTPHII cocTaBisieT 1:1.
N3 dopmynsr Kemm crnenyer, uro Hago craButh 0,2 Hamiero cuera. Takke TOMYCTHM,
4yTO 13 npouwibix 20 6pockoB 11 Beimanu iMLeBOM CTOpOHOM, a 9 oOpaTHOU. Eciin Obl
MBI HUCIIOJIb30BaM ATH 20 CIENOK B KaueCTBE BBOJHBIX JAHHBIX ISl SMIIUPHUYECKOTO
MeToja pacdera f, pesynbraToM ObLTO OBI TO, YTO cieayeT pruckoBarh 0,1 Hamiero cuera
Npyu  Kaxzaou ciueayromed craBke. Kakoe 3Hadyenwe mnpaBwibHO, 0,2, TMOIYyYEHHOE
napamerpuueckuM mMetoqoM (hopmyna Kemnmu ¢ GepHyIuMeBbIM pacipeesieHHeM), WIn
0,1, maiimeHHoe »sMmupuyecku Ha ocHoBe 20 mocnegHux OpockoB? IIpaBuIBHBIM
OTBETOM siBiisieTcs 3HadeHue (0,2, HaliJleHHOE C NMOMOUIbIO MMapaMETPUUYECKOr0 METO/a.
[TprunHa B TOM, YTO KaXKJIblil ocneayrouuii 6pocok umeer 60% BEpOATHOCTDH BBHINACTH
JMILEBON CTOPOHOM, a HEe 55% BEPOSATHOCTD, YTO CIEAYET U3 pe3ysbTaToB 20 MOCIeIHUX
OpockoB. XOTsl Mbl paccMaTpUBaeM TOJIbKO 5% OTKJIOHEHUE B BEPOATHOCTH, TO €CTh 1
Opocok u3 20, pe3ynbTaThl MOCJIE NMPUMEHEHHS pPa3HBIX 3HadeHwid f OyayT CHIIBHO
ornuuatbea. BooOuie mapameTpuyeckue METOJbl BHYTpEHHE Oojiee TOYHBI, YeM
sMnMpuyecKkue (Ipu yCIOBUH, YTO Mbl 3HAEM PACIpPEEIICHUE PE3YIILTATOB). DTO NEPBOE
IpEeUMyIIeCTBO  mHapamerpuueckoro  meroga. Camblii  OONBIION  HETOCTATOK
NapaMEeTPUYECKUX METOJOB COCTOMT B TOM, 4YTO MBI JIOJDKHBI 3HaTh, KaKuUM
pacmpenelneHre pe3yibTaroB OyaeT B TeYeHHE JUIMTEIbHOrO BpeMeHH. Bropoe
IPEUMYIIECTBO COCTOMT B TOM, 4YTO JUIsl 3MIMPUYECKOTO METOJA mpeoyiomcs

2
3I[CCB MbI TOBOpHUM O @opMynax Kemmu B CANHCTBCHHOM YMCJIC, XOTA, (I)aKTI/I‘IeCI(I/I, CCThb JIBC BCPCUHN

¢dopmynsr Kemmu: ogHa U1 ciydasi, KOTAa OTHOLIEHHE BBIMTPHIMA K IPOUTPHIITY cocTaBiseT 1:1, a
Jpyras Ul ciydas, KOrJa OTHOIICHHE BBIUTPHINIA K IPOUTPHINY NMPOM3BOJIBHO. B 3TO# rimaBe Mbl
UCXOJUM M3 OTHOHICHHWs 1:1, MOSTOMY HEe MMeeT 3HaueHMs, Kakylo MMeHHO ¢(opmyny Kemmm mbl
UCIOJNb3YyeM.
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UCTOpPUYECKHE JAaHHBIE, B TO BpeMs Kak JJs MMapaMeTpUYecKoro B 3TOM HET Heo0Xo-
numoctu. Kpome Toro, aTa nctopus J0HKHA OBITH JOBOJIBHO IPOTSHKEHHOM. B TONBKO
YTO PaCCMOTPEHHOM IpUMEpPE MOXHO HPEANOJIOKNTh, YTO, €ciau Obl y Hac Obljia MCTO-
pust 50 OGpocKOB, MBI OBl OJTYYHIIM SMIHpHUEcKoe onTuMmanbHoe f Gmmxe k 0,2. [Tpu
uctopun 1000 O6pockoB oHO ObuTO OBbI ermie Ommwke. ToT (akT, YTO IMIUPHUECKHUE
METO/BI TPeOYIOT JOBOJILHO OOJBIIOTO 00BhEMa HMCTOPHUYECKUX JAHHBIX, CBEJI BCE HMX
UCIIOJIb30BaHUE K MEXaHHMYECKUM TOProBbIM cHucTeMaM. TOT, KTO B TOpProBie
UCTIONIB3YET YTO-TUO0 OTIMYHOE OT MEXaHHMYECKHUX TOPTOBBIX CHUCTEM, OyJb TO BOJHBI
Onnuorrta Wi (yHIaMEHTalbHbIE JaHHbIE, NPAKTUYECKH HE HMEET BO3MOXKHOCTHU
UCTIONIBb30BaTh MeTo1 ontuManbHoro f. C mapaMeTpruyecKUMH METOJaMH JIeJI0 0OCTOUT
uHaue. Hammpumep, TOT, KTO XKeJaeT CIIerno ciae10BaTh KAKOMY-HUOY/Ib ppIHOYHOMY TypY,
UMEET Terepb BO3MOXKHOCTH HCIIONIb30BaTh ontumanbHoe f. B 3TOM cocrout Tperbe
IPEUMYIIECTBO MAPaMETPUUYECKOI0 METOJa — OH MOXKET HCIOJIb30BaThCs 1100bIM
mpetioepom Ha a06om puiHKe. B TOM ciydae, Korja HE UCIONB3YeTCS MEXaHW4ecKas
TOProBasi CUCTEMa, CJIEAYeT MOMHUTh O BaXXHOM JOMyIleHUH. OHO COCTOUT B TOM, YTO
Oynyiiee pacmpeaeiieHne MpuObUIel U yOBITKOB Oy/leT HAallOMUHATH PACIpe/IeiCHUE B
IPOILIOM (IIO3TOMY MBI M PaCCUUTBIBaEM ONTHUMAaNbHOE f), 3TO MOXKET OKa3aThCs MeHee
BEPOSITHBIM, YeM B CIIydae MCIIOJIb30BAaHHSI MEXaHUYECKOH CHCTEMBI.

Bce BblleckazaHHOE 3aCTaBISET MO-MHOMY B3IVISHYTh Ha OXHMJAeMyI0 paboTy Jt000ro
HE MOJTHOCTBIO MEeXaHW4YecKoro Merosna. Jaxe mpodeccruonans! («pyHIaMeHTa-TUCTh,
nocienosareny ['aHHa wny DUIMOTTA U T.11.), UCHIOJIB3YIOIIUE TAKHE METO/Ibl, 00pEeUEeHBI
Ha HeyJlauy, €CJIM OHU HaXOJSATCS JAJIeKo crpaBa oT nmuka kpuBoii f. Eciiu orn cmmikom
JlaJIeKo cjeBa OT IHMKa, TO MOJydyaT IeOMEeTpHUuYecKu Oojiee HU3KHE MPUOBLIM, YeM HX
OTBIT M HABBIKM B 3TOW 00JacTH MO3BOJSIOT. boiee TOro, MpakTUKW HE MOTHOCTHIO
MEXaHHUUYECKUX METOJOB JOJKHBI IOHMMAaTh, YTO BCE CKazaHHOE 00 onTUMaiabHOM f u
YHCTO MEXaHMUYECKUX METo/IaX Oy/leT MMETh MPsIMOe OTHOIIEHUE M K X CHCTeMaM. JTO
HAJl0 YUUTHIBATh MPU UCHOJIb30BAHUU MOJAOOHBIX METOOB. [IOMHUTE, YTO MPOUTPHILIN
MOTYT OBbITh 3HAYUTEIBHBIMH, HO 3TO HE 03HAYAET, YTO METO/] HE CIIEAYEeT MPHUMEHSTh.
YerBepTroe M, BO3MOXKHO, HauOOJblllee NPEUMMYIIECTBO MapaMETPUUYECKOI0 METoJa
OTIpeIeNIeHUs] ONTUMAIBHOTO f COCTOUT B TOM, YTO MapaMeTPUIECKH METOJI TTO3BOJISET
co3/1aBaTh MOJENM «4TO eciaw». Hampumep, Bbl pelIMIM TOProBaTh IO PHIHOYHOM
cucTeMe, KoTopas padoTana JOCTaTOYHO YCHEIIHO, HO XOTHTE IMOATOTOBUTHCS K CHTYa-
IIUM, KOTJa 3Ta PbIHOYHAs CHCTeMa NpeKpaTuT Xxopomo padorats. [lapamerpuueckue
METO/BI TI03BOJIAIOT BapbUPOBAThH BAIlld BBOJIHBIE MApaMeTPhI Il OTPAKEHHUS BO3MOXK-
HBIX W3MEHEHMH, U Oiarogaps 3TOMy IOKa3aTb, KOT/Ia PbIHOYHAS CHCTEMa MPEKPaTHUT
xopomro padorath. Eme pa3 moBTOPIOCH: MapaMeTpHUUECKUEe METOABI HAMHOTO MOIIHEE
SMIHUPHYECKUX.

3aueM BOOOILE HCHOJIB30BaTh SMIUpUYECKHEe MeToabl? OHM HMHTYUTHUBHO Ooliee
OUYEeBHUJIHBI, 4YeM napamerpuueckue. CienoBaTeNbHO, SMIUPUYECKHE METOJbl HE00-
XOJMMO HM3y4aTb 10 Mepexojia K MmapamMeTpuyecKuM. MBI yke JAOCTaTOYHO IMOJPOOHO
paccMOTpeny SMIUPUYECKUN MOAXOJ M TMOITOMY TOTOBBI M3ydyaTh MapaMeTpudecKue
METOJIBI.

Pacnpenesnenue Toproeoix npuodbLieid 1 yobiTkoB (P&L)
PaccmotpumM crienyronyro mocienoBaTeabHOCTh 232 TOProBbIX MPUOBLIEH M YOBITKOB B

ITYHKTax. He umeer 3HA4YCHUA, K KaKOMY TOBApy HJIHU CUCTCMEC OTHOCUTCA 3TOT IOTOK
JaHHBIX — 3TO MOXCT OBITE JIF00as cucTeMa Ha JII0OOM PBIHKE.

Ne cnenku P&L Ne cnenku P&L Ne cnenku P&L Ne cnenku P&L

1.0,18 25.0,15 49.0,17 73. 0,22
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2.-1,11 26. 0,15 50.-1,53 74. 0,92

3.0,42 27.-1,14 51.0,15 75. 0,32

4.-0,83 28.1,12 52.-0,93 76. 0,17

5.1,42 29.-1,88 53.0,42 71. 0,57

6.0,42 30.0,17 54.2,77 78. 0,17

7.-0,99 31.0,57 55.8,52 79. 1,18

8.0,87 32.0,47 56.2,47 80. 0,17

9.0,92 33.-1,88 57.-2,08 81. 0,72

10.-0,4 34.0,17 58.-1,88 82. -3,33

11.-1,48 35.-1,93 59.-1,88 83. -4,13

12. 1,87 36. 0,92 60. 1,67 84. -1,63

13.1,37 37.1,45 61.-1,88 85. -1,23

14.-1,48 38.0,17 62.3,72 86. 1,62

15.-0,21 39. 1,87 63.2,87 87. 0,27

16. 1,82 40. 0,52 64.2,17 88. 1,97

17. 0,15 41. 0,67 65.1,37 89. -1,72

18. 0,32 42.-1,58 66. 1,62 90. 1,47

19.-1,18 43.-0,5 67.0,17 91. -1,88

20.-0,43 44.0,17 68. 0,62 92. 1,72

21.0,42 45.0,17 69. 0,92 93. 1,02

22.0,57 46.-0,65 70.0,17 94. 0,67

23.4,72 47.0,96 71.1,52 95. 0,67

24.12,42 48.-0,88 72.-1,78 96. -1,18
IIpooonoicerue

Ne cnenkn P&L Ne cnenkn P&L Ne cnenkn P&L Ne cnenxu P&L

97. 3,22 126. -1,83 155. 0,37 184. 0,57

98. -4,83 127. 0,32 156. 0,87 185.0,35

99. 8,42 128. 1,62 157. 1,32 186. 1,57

100. -1,58 158. 0,16 187.-1,73

101. -1,88 130. 1,02 159. 0,18 188.-0,83

102. 1,23 131. -0,81 160. 0,52 189.-1,18

103. 1,72 132. -0,74 161. -2,33 190. -0,65

104. 1,12 133. 1,09 162. 1,07 191.-0,78

105. -0,97 134. -1,13 163. 1,32 192.-1,28

106. -1,88 135. 0,52 164. 1,42 193. 0,32

107. -1,88 136. 0,18 165. 2,72 194. 1,24

108. 1,27 137. 0,18 166. 1,37 195. 2,05

109. 0,16 138. 1,47 167. -1,93 196. 0,75

110. 1,22 139. -1,07 168. 2,12 197.0,17

111. -0,99 140. -0,98 169. 0,62 198. 0,67

112. 1,37 141. 1,07 170. 0,57 199. -0,56
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113. 0,18 142. -0,88 171. 0,42 200. -0,98
114. 0,18 143. -0,51 172. 1,58 201.0,17
115. 2,07 144. 0,57 173. 0,17 202.-0,96
116. 1,47 145. 2,07 174. 0,62 203.0,35
117. 4,87 146. 0,55 175. 0,77 204. 0,52
118. -1,08 147. 0,42 176. 0,37 205.0,77
119. 1,27 148. 1,42 177. -1,33 206. 1,10
120. 0,62 149. 0,97 178. -1,18 207.-1,88
121. -1,03 150. 0,62 179. 0,97 208.0,35
122. 1,82 151. 0,32 180. 0,70 209. 0,92
123. 0,42 152. 0,67 181. 1,64 210. 1,55
124. -2,63 153. 0,77 182. 0,57 211. 1,17
125. -0,73 154. 0,67 183. 0,24 212.0,67
TIpodonicenue

Ne cnenku P&L Ne cnenku P&L Ne cnenku P&L Ne cnenxu P&L
213.0,82 218. 0,25 223. -1,30 228. 1,80
214.-0,98 219. 0,14 224. 0,37 229. 2,12
215.-0,85 220. 0,79 225. -0,51 230. 0,77
216.0,22 221. -0,55 226. 0,34 231. -1,33
217.-1,08 222. 0,32 227. -1,28 232. 1,52

Ecnu MBI XOTUM OIpeIeNuTh NPUBEACHHOE MapaMeTpuideckoe ontumMaisHoe f, Ham mpu-
JeTcsl mpeoOpa3oBaTh 3TU TOPTOBbIE MPUOBUIM U YOBITKH B MPOICHTHBIC MOBBIIICHUS U
IOHWKEHUSI (OCHOBBIBasChb Ha ypaBHEeHUAX c¢ (2.10a) mo (2.10B)). 3arem Mbl
npeodpazyemM 3T MPOLEHTHbIE MPUOBUTN U YOBITKH, YMHOXXHB MX Ha TEKYIIYIO LIEHY
6azoBoro mHcTpymenta. Hampumep, P&L Ne 1 cocraBnsier 0,18. [JomycTum, 4To 1ieHa
BXxo/a B 3Ty caenky Osuia 100,50, Takum oOpa3oM, MPOIEHTHOE MOBBIIMICHHE IO ATOM
caenke Oymer 0,18/100,50 = 0,001791044776. Tenepb NPEeANONOKHM, YTO TEKYIIas
1eHa 6azoBoro uHCTpyMeHTa cocrapiser 112,00, Ymuoxur 0,001791044776 na 112,00,
Mbl mnonydaem npuseneHHoe P&L = 0,2005970149. YrtoObl mNOIyyuTh NOJHBIE
IpUBEICHHBIEC TaHHbIE, HEOOXOIUMO MPOENaTh ATy MPOLEAYPY A BceX 232 TOPTOBBIX
npuObUIEeH U YOBITKOB.

HezaBucumo ot Toro, OyaeM MbI HPOBOAUTH PAacuUeThl, UCIOJbB3Ys MPHUBEACHHBIC
JaHHbIE, WIN HET (B 3TOH I1aBe Mbl HE OyJIEM UCHOJIb30BaTh IPUBEIECHHBIE TaHHBIE), MbI
BCE PaBHO JIOJDKHBI pacCUUTaTh cpeliHee (apudMeTndeckoe) U CTaHAApTHOE OTKIOHEHHE
COBOKYMHOCTH ATHUX 232 TOProBbIX NpuObUIEH u yOBITKOB. B Hamem ciydae 3TO
0,330129 u 1,743232 cooTBeTCTBEHHO (€ciy Obl MBI TPOBOIWIM ONEPAIIMK HA TPHUBE-
JICHHOM OCHOBE, HaM OBl TIOHAI00UJIOCH OIPENENIATh CPEAHEe U CTaHAAPTHOE OTKIIOHE-
HUE M0 NpPUBEJIEHHBIM TOProBbiM P&L). Tenepb Mbl MOXEM HCHOJIB30BaTh YpaBHEHUE
(3.16), uTOOBI Mpeobpa3zoBaTh KAKIYI OTACIBHYIO TOProBYIO NPHOBUTL U YOBITOK B
CTaH/IapTHbBIC €IUHULIBI.

(3.16) Z=(X-U)/S,
rae U = cpenHee 3HaUYCHUE JTAHHBIX;
S = cTangapTHOE OTKJIOHEHHE JIaHHBIX;
X = HaOrogaeMas TOUKa TaHHBIX.
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st cnenku Ne 1 mpeoOpaszyem npuObuis 0,18 B cTaHAapTHBIC €AHHUIIBL:
7= (0,18-0,330129)/1,743232 =-0,150129/1,743232 =-0,08612106708

Takum ke oOpasom cremnyromue Tpu caenku -1,11; 0,42 u -0,83 mpeoOpa3oBbIBAIOTCS B
-0,8261258398; 0,05155423948 u -0,6655046488 crangaptheix enunuibl. [locie Toro,
Kak MbI MpeoOpasyeM BCE TOPTOBBbIE MPUOBLIN M YOBITKM B CTaHJIAPTHBIC €IWHUIIBI,
MOKHO cOOpaTh B sUEHKU Temeph YK€ HOPMUPOBAHHBIE JaHHbIE. BCIOMHUTE, YTO MPU
HaJU4YUHM SYEeK TEepsIeTCs 4acTh MH(POpPMAlUA O paclpesesicHuH (B HAlIeM cliydae o
pacrpenelieHud OTAEIbHBIX CAENIOK), HO XapakTep paclpeiesieHUsi OCTAECTCS TEM Ke.
Homyctum, Mbl iomemmaeMm 3t 232 caenku B 10 sueek. KommdecTBo siaeex BbIOpaHO
MIPOU3BOJIBLHO — MBI MOTJIH ObI BBIOpATh 9 unu 50 sueexk.

232 PeanbHble CHENKH

-

HopmanbHoe pacnpesnelieHue

Pucynok 3-16 232 coenxu 6 10 auetikax om -2 00 +2 cuemvl u HOPpMAIbHOE
pacnpeodeneHue

Korna Mbl pa3smeniaeM JaHHbIE B SIMEHKH, TO JOJDKHBI BBIOpaTh MHTEpBAJ 3HAUYEHUN, B
KOTOPOM PacCIiOJIOKEHBI siueiikr. Mbl BbIOEpEM MHTEpBal OT -2 A0 +2 CUTMBL. DTO 03-
HavaeT, 4To y Hac OyneT 10 oMHAKOBBIX SYEEK MEXIY -2 CTaHAAPTHBIMH CIUHUIIAMU U
+2 cTaHapTHBIMU eIWHUIIAMU. Tak KaKk Mexay -2 U +2 4 cTaHJApPTHBIX €IUHUIIBI U MBI
JIeTUM 3TOT nuana3oH Ha 10 paBHBIX yacTeid, To momydaem 4 / 10 = 0,4 cTanmapTHBIX
€IMHUIIBI B KQYECTBE pa3Mepa WU «ITUPUHBDY Kaxaou sueiiku. [loaToMy Harma repsas
squyeiika OyJer coiepkaTh T€ CHENKHU, KOTOpbhle ObLIM B jauamna3one or -2 jpo -1,6
CTaHJAPTHBIX CIMHMII, CIEAYIoIIas sS4eiika Oymer coaepkaTh cAenkud ot-1,6 mo-1,2,
3atem OT -1,2 no -0,8, u Tak gajiee, Moka MOCIEAHsS suelKa He BMECTUT CIIEITKU MEXIY
1,6 u 2 crangapTHBIMU €JuMHUIIAMU. B Haimiem ciydae Te CIEIKH, KOTOpble MEHee —2
CTaH/IAPTHBIX CAMHUIl WK OOJbINe +2 CTAaHAAPTHBIX €IMHHUI, He OyIyT pa3MEIICHHI B
SYEHKH, ¥ Mbl UX TpourHopupyeMm. Ecim Obl MBI TOXKENaau, TO BKIIOUMIN Obl UX B
KpaiiHue siuelKH, pa3MECTUB TOUKH JTAaHHBIX MEHee -2 B f4eiKy oT -2 1o -1,6, u Takum
ke 00pa3oM MOCTYIUIN Obl B OTHOIICHUH TE€X TOYEK JAaHHBIX, KOTOpbIe OojbIne 2. Ko-
HEYHO, Mbl MOIJIM OblI BbIOpaTh OOJIee MMUPOKUI JUana3oH, HO 3TH CAEIKU HaXOAATCA 3a
npejiesiaMyd BRIOpAHHBIX Y€K, U Mbl MX HE YUUThIBaeM. J[pyrumu ciioBamu, MbI HE pac-
cmaTtpuBaeM caenku, P&L B koropeix menbiie, yem 0,330129 - (1,743232 * 2) = =
-3,1563, unu 6osbme, yem 0,330129 + (1,743232 * 2) = 3,816593. MuI ceiiuac co3ganu
pactipenenenne ToproBeix P&L cucremsl. Pactipenenenue cogepxut 10 Touek JaHHBIX,
TaK Kak MbI pemmin padortats ¢ 10 suetikamu. Kakas Todka TaHHBIX OTpakaeT YHCIIO
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CENIOK, KOTOpbIE TOMaaaloT B ATy sueiiky Kaxnas caenka He MOKeT monacTth 0ojee ueM
B | sueiiky W eciu claeiika HaXOAMUTCS 3a MpeesiaMu 2 CTaHJAPTHBIX €AUHUI] C JIF000H
crtoponsl cpennero (P&L < -3,156335 wimm > 3,816593), torna ona He OynmeT mpen-
CTaBJieHA B 3TOM pacnpeneiieHud. PucyHnok 3-16 mokassiBaeT pacnpeeneHue, KOTopoe
MBI TOJBKO YTO paccuuTaiud. MoxeT mokasarbces, 4yTo pactpeaenenne P&L Toprosoii
CHUCTEMBI JIOJDKHO Bcerjia ObITh CMEIIEHO BIPABO 3a CUET OOJBIIUX BBIMTPHIIIEH. Hare
pacnpenenenue 232 ToproBbix P&L mpencraBiseT cuctemy, KOTOpass B OCHOBHOM
MPUHOCUT HEOOJbIHe NPUOLLTH. MHOTHE Tpeiepsl UMEIOT OMMOOYHOE MHEHHUE, YTO
pacnpezenenue P&L nomkHO OBITH CMEIIEHO BIPABO JJIsl BCEX TOPTOBBIX CUCTEM. DTO
HE BCErJa BEPHO, YTO M MOJTBEPXKJIAET PUCYHOK 3-16. Pa3Hble pBIHOUHBIE CUCTEMBI
UMEIOT pa3MyHble pacmpeiesieHus, 1 BaM He cleAyeT OXKUAaTh, YTO BCE OHH OyayT
OIMHAKOBBIMU. Takke Ha pUCyHKe 3-16 Moka3zaHO HOpMaJIbHOE pacrpeaesieHue ais 232
ToproBuix P&L, ecu ObI OHU OBUTM HOPMAIBHO pacrlpesiesieHbl. ITO ObLIO CAENaHo AJs
TOTO, YTOOBI BBl MOIVIM TpaUUIecKu CPaBHUTh TOproBble P&L mms momydeHHOTO M
HOpMaJIbHOTO pacnpeaencHus. CHadaga HOpPMaJbHOE paclpe/esieHue pacCUYUTHIBAETCS
JUISL TpaHUI[ KaXIou stueriku. [{ns camoil nmeBoi siueitku 3to Z =-2 u Z=-1,6. Teneps
MOJICTAaBUM TOJy4YeHHblE 3HaueHuss Z B ypaBHeHue (3.21), 4ToOBI paccuuTath
BEpOATHOCTh. B HameM npumepe 3to coorBercTByeT 0,02275 nnst Z = -2 u 0,05479932
s Z = -1,6. 3ateM Bo3bMeM aOCONIOTHOE 3HAYEHHE Pa3HOCTU 3THUX JIBYX 3HAYCHUI,
KoTopoe B Hamem npumepe oyaetr ABS(0,02275 - 0,05479932) = = 0,03204932. 3arem
YMHOXHUM TOJyYE€HHBI OTBET Ha KOJMYECTBO TOYEK JAHHBIX, TO €cTh Ha 232 (Mbl Bce
elie JOJDKHBI HCIOIb30BaTh 232 CHIENKHU, XOTS HEKOTOPBhIE HCKIIOYAIOTCS, TaK Kak
HaXOJATCSl BHE Mana3oHa BHIOpaHHBIX s4yeek). Takum oOpazom, eciu Obl JaHHBIE ObLIN
HOpPMAaJIbHO paclpezeneHsl U pa3MelieHsl B 10 sueex paBHOW IIMPUHBI MEXAY -2 U +2
curMma, TOorja camas JieBas sueiika comepkana 0wl 0,03204932 * 232 = 7,43544224
anemenTta. Eciu caenarte pacuer juid kKaxaoi u3 10 sueek, Mbl IOJIYyYUM HOPMAJIbHYIO
KpUBYIO, TIOKa3aHHYIO Ha pUcCyHKe 3-16.

IMouck onTumManbHOro f Mo HopMaJLHOMY pacnpenaejieHUuI0

Ceituac Mbl pa3zpaboTaeM MeTOJ| MOMCKa oNnTUMaibHOro f mo HOpManabHO pacmpene-
neHHbIM AaHHbIM. Kak u dopmyna Kemnu, 310 cnocod oTHOCUTCS K HapaMeTpHUYeCKUM
metonaM. OIHaKO OH HaMHOTO MOIIIHEe, Tak Kak Gopmyna Kennu orpakaeT TONbKO JBa
BO3MOXKHBIX pe3yJbTara COOBITHS, @ ATOT METOJI MMO3BOJISIET MOJIYYUTh HOJHBIA CIIEKTP
pe3yabTaToB (IpU YCIOBHH, YTO PE3yJbTaThl HOPMAJIBHO pacrlpeaesieHbl). Y 100CTBO
HOpPMAaJIbHO paclpeieNIeHHbIX Pe3yJbTaToOB (KpoMe TOro (akrta, 4To B PealbHOCTU OHU
4acTO SABJSIOTCS MPEAEIOM MHOTMX APYTHX PAclpelesieHUi) COCTOMT B TOM, YTO HX
MO’KHO omnucarh AByms napamerpamu. @opmynsl Kemm ganyt Bam ontumanbHoe f s
OEpHYJUIMEBBIX PE3YyJbTATOB, €CJIM U3BECTHHI [[BA MMapaMeTpa: OTHOILEHHE BBIMIPHIMIA K
IPOUTPHIIY U BEPOATHOCTH BBIMTpHIIA. MeTon pacueta onTuMaibHOro f, o KoTopom
MBI ceifiyac pacckaxkem, Takke TpeOyeT TOJIbKO JiBa MapameTpa — CpeAHee 3HaueHUe U
CTaH/IapTHOE OTKJIOHEHHUE pe3yJbTaToB. BCIOMHKM, YTO HOpPMaJbHOE pacHpejieleHHe
SBJISICTCS. HETIPEPBIBHBIM pacmpeaeneHueM. st Toro, 4ToObl UCHOIb30BATh STOT METO/,
HEOOXOUMO JMCKpETHOe pacrpezeneHue. Jlaiee BCHOMHHUM, YTO HOpPMajbHOE
pacnpeziesieHue SBISETCS HEOrpaHMYEHHBIM pacnpenencHueM. llepBele nBa 1uara,
KOTOpbIE MbI JOJDKHBI ClelaTh JJIs HaXOoXJIEHUs ONTHUMaibHOTro f 1Mo HOpMaibHO
pacrpeeieHHbIM JaHHbIM, — 3TO OINpelNeNuTh, (1) Ha CKOJIBKO CUTMa OT CpPEIHEro
3HaUEHUs] Mbl yCeKaeM pachpefesneHne U (2) Ha CKOJIBKO PABHOOTCTOSAILIUX TOYEK
JAHHBIX MBI pa3AeIuM MHTEPBAJI MEXAY ABYMs KpallHUMU TOUKaMH, HailieHHbIMU B (1).
Hampumep, mbl 3Haem, uro 99,73% Bcex TOueK AAHHBIX HAXOASATCS MEXKIY IUIOC U
MHUHYC 3 CUTMa OT CPEAHEro, IO3TOMY MOXHO MCIOJIb30BaTh 3 CUI'Ma B Ka4eCTBE Iapa-
metpa ans (1). Jdpyrumu cioBamu, Mbl paccMaTpHUBaeM HOpPMajbHOE pacIpejielieHHe
TOJILKO MEX/y MUHYC 3 CHIMa M ILIIOC 3 CUTMa OT CpeAHero 3HaueHus. Takum oOpas3om,
MBI OxBaThiBaeM 99,73% Bceil akTMBHOCTH B TIpe/eliax HOPMAJIBHOTO pacCIpeICIICHHUS.


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

Boo01e, ans sToro mapameTpa Jydile UCHOJIb30BaTh 3HaueHUe oT 3 10 5 curma. Uto
KacaeTcs YMclia PaBHOOTCTOSIIMX TOYEK JaHHBIX (mar 2), Mbl OyJeM HCIIOIb30BaTh
YHCII0, KAK MUHHUMYM, B JECSTh pa3 OoJiblliee KOJMYECTBAa CTaHJIAPTHHIX OTKJIOHEHHIA,
koTopoe ucrnosb3yercs B (1). Ecau mbl BeiOepem 3 curma st (1), Torna Bo3bMeM, IO
KpaiiHelr Mepe, 30 paBHOOTCTOSIIIMX TOYEK MAaHHBIX I (2). DTO O3HAYaeT, 4To Ha
TOPU3OHTAIILHON OCH CIIeJlyeT OTMETUTh OTPE30K OT MUHYC 3 cHUTrMa JI0 TUTIOC 3 cUurMa u
HaHecTH Ha HeM 30 paBHOOTCTOANIMX TOYEK. Tak Kak MeX1y MUHYC 3 CUIMa U IUIIOC 3
curmMa Haxojutcs 6 curMa U HaMm HaJo0 pa3MECTUTh Ha 3TOM oTpe3ke 30 paBHOOTCTOS-
IIUX TOYEK, MBI TOJKHBI pa3aenuTh 6 Ha 30 - 1, uiu 29. Oto mact Ham 0,2068965517.
[epBoii Touko#t maHHBIX OyaeT MUHYC 3. 3ateM Mbl OyneMm n06aBnsaTh 0,2068965517
KaKJI0U MpeNbIayIIe Touke, moka He JocTurHeM Iuitoc 3. 1 tak HaneceM 30 paBHOOT-
CTOSAIIMX TOYEK JaHHBIX MEX1y MUHYC 3 U mtoc 3. Hamiell BTOpoii TOUKOMN TaHHBIX Oy-
net -3 + 0,2068965517 =-2,793103448, tpeTheit Toukoi maHHBIX Oymer 2,79310344 +
0,2068965517 = -2,586206896, u Tak gainee. Takum oOpa3zom, Mbl 3aaaaum 30 TOUek Ha
TOPU30HTANBHOM ocu. Yem Oosblile TOYEK JaHHBIX BBl UCIIOJIb3YETE, TEM Jyulie Oynier
paspelieHue HOpMallbHOM KpuBOW. VCmosib30BaHME KOJMYECTBA TOYEK B JIECATH pa3
0oJIbIlIe YKCNa CTAaHIAPTHBIX OTKJIOHEHUH HE SIBISIETCS CTPOTHM MPABUIIOM OTpEIeNIeHuUs
MUHUMAJIBHOTO 4YHCJIa TOYEeK JaHHBIX. HopmanbHoe pacnpenencHue sBISETCS He-
npepvisHbim pactipeaeneHueM. OIHaKO MBI JOJDKHBI CENaTh €r0 OUCKPemHbIM, YTOObI
no Hemy HaiiTu ontumaiibHOe f. Uem Ooubliiee YMCIO PAaBHOOTCTOSIINX TOYEK JTaHHBIX
MBI HUCHOJB3yeM, TeM OMbKe Halla JUCKpPEeTHas MoJielnb OyIeT K peaJbHOMY
HeMpepbpIBHOMY pacnpeneneHuto. [louemy He cienyeT ucnoyib30BaTh CIUIIKOM OOJIBIIOE
YuCclIO ToueK AaHHbIX? Yem Oomblle TOYEK [aHHBIX BBl OyJeTe HCIOJIb30BaTh B
HOpPMAJTBHON KPUBOH, TEM OOJIbIIIE BPEMEHH MOHATO0UTCS JJIsI TIOMCKA ONTUMAIBHOTO f.
Jlaxxe ecnu Bbl OyjaeTe HCIIOJIB30BATh KOMIIBIOTEp JUIS MOMCKa onTHUManbHOro f, mpu
OOJIBIIIOM KOJIMYECTBE TOYEK JaHHBIX pacyeT 3aiiMeT JO0CTaTOYHO MHOTO BPEMEHHU.
bonee Toro, kaxkmas AOMOJNHUTENbHAas TOYKA JAHHBIX YBEJIWYHBACT pa3pelieHue B
MEHBIIICH CTETICHH, YeM MpeablayIas Touka. Mbl OyJeM Ha3bIBaTh OIKMCAHHBIC BHIIIIC
JIBa BBOAHBIX MapaMeTpa ocpanuuusarowumu napamempamu (bounding parameters).
Tpetuil 1 4eTBEpPTHI IIary MO3BOJSAT OMPEIETUTh CPEAHIOI0 aApU(PMETHUECKYIO CICIKY
U CTaHJapTHOE OTKJIIOHEHHE JI PHIHOYHOU CHCTEMBI, C KOTOpOil BbI paboTaete. Ecnu y
BaC HET MEXaHUYECKOU CHUCTEMBbI, MOKHO MOJIYYUTh 3TH YHUCIA U3 OPOKEPCKUX OTYETOB.
OnuH U3 pealbHBIX TUTFOCOB PAacCMaTPUBAEMOr0 METOAAa COCTOUT B TOM, UTO ISl €rO
HCIIOJIb30BAaHUS HE 00s3aTeNbHO padoTaTh MO MEXAaHWYECKOM CHUCTeMe, BaM JIaKke He
HY>XKHBI OpOKEpCKHE OTYETHl WJIM TOProBbIE pe3ylbTaThl B OymMaxkHoi dopme. Meton
MO>KHO HCIIOJIB30BaTh, PACCUMTAB JIBa BBOJHBIX MapaMeTpa: CPEIHIO apruPMETHIECKYIO
CAeNKy (B MyHKTax WJIW JI0JIJIapax) U CTaHAapTHOE OTKJIOHEHHE CIENOK (B MyHKTaX N
JoJUTapaxX, B 3aBUCHMOCTH OT TOTO, YTO BBI UCTIOJIB3yeTe ISl CpeTHel apu(MeTHIecKon
caenku). Ecnum craHgapTHOE OTKJIOHEHHE CIOKHO paccuuTarh, TOTrJAa IPOCTO
MOTBITANTECh TMOHSATh, HACKOIBKO, B CPEIHEM, ClIelKa OYJEeT OTIMYaThCS OT CpeIHel
caenku. PaccuumrtaB cpemHee aOCONIOTHOE OTKIOHEHHE, BBl MOXETE HCIOJIb30BaTh
ypaBHeHue (3.18) nmns  mpeoOpa3oBaHUS OIIEHOYHOTO CpPEIHEro  aOCOJIFOTHOTO
OTKJIOHEHHSI B OLIEHOYHOE CTaHAAPTHOE OTKIOHEHUE:

(3.18) S=M* 1/0,7978845609
=M* 1,253314137,

rae S = cTaHIapTHOE OTKIOHEHHE;
M = cpennee aOCONIOTHOE OTKIOHCHHUE.

OTu /Ba mapamerpa, cperHee apupMeTH4eckoe CpeIHell CeNKN U CTaHIaPTHOE OTKJIO-
HEHHME CHEJIOK, Mbl OyJIeM Ha3bIBaTh OeUCMBUMENbHBIMU 6600HBIMU NAPAMEMPAMU.
Tenepr HaM HaZO B35Th BCE PaBHOOTCTOSIIME TOUYKH JAHHBIX W3 ImIara (2) u HAUTH UX
COOTBCTCTBYIOIIHUEC ILCHOBLIC 3HAYCHUA, OCHOBBIBASACH HA CPCAHCM apI/I(l)MeTI/I‘-IeCKOM
3HAYeHUH U CTaHJapTHOM OTKJIIOHEHHH. BCIOMHUM, YTO HaIIM PaBHOOTCTOAIIUE TOYKU
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JIAHHBIX BBIPAKEHbI B CTaHAAPTHBIX €AMHHULIAX. Temnepb A KaXXJOW U3 3THX pPaBHO-
OTCTOSIIMX TOYEK JAHHBIX Mbl HAJIEM COOTBETCTBYIOIIYIO LICHY:

(327) D=U+(S*E),

rae D = neHoBoe 3HaueHHe, COOTBETCTBYIOIICE 3HAUYCHUIO CTAHIAPTHOM €IMHHUIIBI;
E = 3HaueHue craHIapTHOU €UHUIIBI;
S = cTangapTHOE OTKJIOHEHHUE;

U= cpennee apudmeruyeckoe.

Ilociie TOro Kak Mbl OIPENEIWIN BCE LIEHOBBIE 3HAYEHMsI, COOTBETCTBYIOIINE KaXKIOU
TOUKE JJAHHBIX, Mbl MOKEM CKa3aTb, YTO CKOHCTPYHUPOBAJIU paclpesiesieHue, K KOTOPOMY,
KaK OKUAACTCS, 6Y0ym cmpemumscsi TOYKU JaHHBIX.

OpHako JaHHBIA METOJ MO3BOJISIET CAENaTh HAMHOIO Oosiblie. Mbl MOKEM BKIIIOUUTH
JBa JIONOJHUTEIIBHBIX IIapaMeTpa, KOTOpbIE II03BOJSAT HaM PACCMOTPETh THIIBI
CLICHApUEB «UTO €CJI». JTH MapaMeTpbl, KOTOPhIE Mbl HA30BEM HAPAMEMPAMU «UMO
ecnuy, TI03BOJISIIOT YBUJIETh BIMSIHME WU3MEHEHUs Hallel CpelHEN CHENIKH, WM U3MEHE-
HUS AUCTIEPCUH (CTAHAAPTHOIO OTKIOHEHUS) CHIENOK.

[lepBbIil U3 ATUX MapaMeTpoOB, Ha3bIBAEMbIil corcamuem (shrink), 3aTparuBaeT CperHIO
caenky. CxaTue — 3TO MPOCTO MHOXKUTENb HaIlled cpeiaHei caenku. Bemomuwute, 9To
KOTJ]a Mbl HAXOAUM ONTUMAaNbHOE f, TO MOMYTHO MOJIy4aeM ApPYyrue BEJIUYUHBI, KOTOpPbIE
ABJIIOTCA TOJE3HBIMU IMOOOYHBIMU MpoayKTamu ontuMaibHoro f. Takue pacuersl
BKJIIOUAIOT cpeaHee reomerpuueckoe, TWR U CpeaHIOIO I€OMETPUYECKYHO CHEIKY.
CxaTtue sBieTCS BEIMUYMHOM, HA KOTOPYIO Mbl YMHOXAE€M CpPEIHIOI0 CAEIKY elle /10
TOT0, KaK OCYIIECTBJIsIeM MOMCK onTuManbHoro f. CienoBarenbHO, C)KaTHE MO3BOJISET
HaM paccuuTarh onTuManbHoe f 17 TOro ciywasi, KOrja CpelnHsis cIelika 3aTpOHYTa
C)KaTHeM, a TaKXKe pacCYUTaTh HOBblE MOOOYHbIE MNPOAYKTHL. Ilpeamonoxum, Bbl
TOpryeTe B CUCTEME, KOTopas B IociiefHee BpeMsi paboTana oueHb 3(p¢peKkTuBHO. Brl
3HaeTe, YTO PaHO WJIM IMO3/HO CUCTEMA MPEKPAaTHT paboTaTh TaK e YCIEIIHO, [I03TOMY
XOTUTE 3HATh, YTO MPOU3O0MIET, €ClIU CpeHss clenka OyJeT yMEHbIIEHa HaIllOJIOBUHY.
Hcnonb3ys 3Hauenue cxatus 0,5 (Tak Kak CKaTHUe SIBISAETCS MHOXHUTENEM, TO CPEIHsSA
chenka, yMHOXKeHHast Ha 0,5, OyaeT paBHA TOJIOBUHE CPEIHEH CHEIKH), BBl MOXKETE
HalTu onTuMainbHOe f, KOraa cpeaHss ceiKa yMEHBIIAeTCsl HaloJoBUHY. Bbl cMokeTe
YBUJETh, KaK TaKUE M3MEHEHUS 3aTParuBalOT I'€OMETPUUYECKYIO CPEIHIOI CHEIKY U
Ipyrue BeauduHbl. Mcnonp3ys 3HaueHHe cCkaTus 2, Bbl TaKK€ CMOMKETE YBHJIEThb
IOCJIEAICTBHSI YABOCHUS CpellHEH CclenKu. Jpyrumu cioBamu, napameTp C:KaTus MOKET
TaK)K€ MCIOJIb30BaTbCS Ul YBEJIMYEHHUs Ballell cpenHed caenku. bosee Toro, oH
MO3BOJISIET BaM B3SITh HEMPHUOBUIBHYIO CUCTEMY (TO €CTh CHCTEMY CO CPEAHEH CHENKOM
MEHBIIE HYJsI) W, UCIHOJb3Yys OTPULIATEIBHOE 3HAYEHHE CKaTUs, IIOCMOTPETh, 4YTO
IPOU3OMET, €CIIM 3Ta CUCTEMa CTaHeT NpUOBLILHOW. JlomycTum, y Bac ecTh cucreMma,
KOTOpasi IOKa3bIBaeT CcpeaHIoo crenky -100 momtapoB. Ecnu Bel Oyzaere MCIonb30BaTh
3HaueHue cxarus -0,5, To moayuute ontumanbHoe f NI 3TOro pacrnpeneneHus: co
cpenueit caenkoi 50 momnmapos, Tak kak -100 * * -0,5 = 50. Ecnu 6b1 MBI UCIIONIB30BANU
dakTtop cxkatusg -2, TO MOJIY4YWJIM ObI pacmpeneieHue co cpenHed cuaenkoit 200
nosutapoB. Crenyer KpallHE aKKypaTHO MCIIOJIb30BaTh MAPAMETPhI «UYTO €CIIM», TaK Kak
OHH JIETKO MOTYT IIPUBECTU K HEMPABWIBHBIM pe3yJibTaTaM. Yike ObUIO YIIOMSHYTO, YTO
Bbl MOXETE€ MPEBPATUTH CUCTEMY C OTPHUIATEIbHON apu(MeTHUeCKOl cpeqHen clenKoi
B MPHUOBUIBHYIO CHUCTEMY. DTO MOXKET NpPHUBECTH K IpobiieMaM, €cClid, Hampumep, B
OynayieMm, y Bac MO-NIpexHeMy OyJeT oTpuuaTelbHoe oxunaHue. [pyroil mapamerp
«UTO €CIIN» HA3bIBACTCS pacmsdcenuem (stretch), HO OH HE IPOTUBOIMOJIOKEH CHKATHUIO,
KaKk MOXXHO ObuIO Obl MOAyMaTh. PacTspkeHHe SBISETCS MHOXKHMTEIEM CTaHIapTHOIO
OTKJIOHEHMs. BBl MOKeTe HCIoNIb30BaTh 3TOT MapameTp Jis ONpPENENICHUs BIUSHUS
pasobpoca Ha f u ero moOouHble NPOAYKTHL. PacTskeHue Bcerjga JODKHO OBITh
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TIOJIOXKHUTEIBHBIM YHCIIOM, B TO BpEMsI KaK C)KATHE MOXKET OBITh MOJOXHUTEIHHBIM WIIN
OTpUIATENILHBIM (TTOKA CpEeIHsSs CJelKa, YMHOXKGHHas Ha CKaTue, HMEeT II0-
JIOXKHTENbHOE 3HaueHWe). Eciu BbI XOTHUTE YBUIETh, YTO NPOM3OWUIET, KOTJa Ballle
CTaH/IaPTHOE OTKJIOHEHHUE yJBOUTCS, IPOCTO MCIIOIB3YNUTE 3HAUYCHUE 2 JJI PACTSHKCHHUS.
YroObl YBUIETH, YTO MPOHU30MIET, €CIU Pa30OpOC YMEHBIIUTCS, HCIIONb3YHTE 3HAYCHHE
menbIie 1.ITpu MCmoONp30BaHUKM ITOTO METOJA BBl 3aMETHTE, YTO, KOTJa PacTsDKCHUE
CTPEMHTCS K HYIIO, 3HAYCHUSI TTOOOYHBIX MPOJYKTOB YBEIHMYUBAIOTCS, U, B PE3yJbTare,
BBl TOJy4YaeTe OoJiee ONTUMHUCTUYHYIO OIICHKY Oymymero, u HaobopoT. Cxkarue
paboTaeT MPOTUBOIIOJIOKHBIM 00Pa30M, TaK KaK IMPH CIKATHU, CTPEMSIIEMCS K HYJIIO, MbI
nojiygaem 0oJiee MeCCUMUCTHYHBIC OLIEHKH Oy yIiero, 1 Hao0opoT. [lociie Toro kak Ml
3aJaIuM 3HAYCHUs, KOTOpPhIe OyJeM HCIIOJIb30BaTh IS PACTSDKEHHS U CKaTus (ceddac u
JUISE OJTHOTO, W JJISi JPYTOro MbI OyJeM HCIOJb30BaTh EIUHUILY, TO €CTh OCTaBHM
JICHCTBUTENLHBIC TTApaMeTphl 0€3 U3MEHEHHS ), MO)KHO M3MEHUTh ypaBHeHue (3.27):

(3.28) D =(U * Cxarue) + (S * E * Pactsokenue),

rae D = 3HayeHue LeHbl, COOTBETCTBYIOIIEE 3HAYCHUIO CTAHIAPTHOM €IMHULIBI;
E = 3HaueHue cTaHIapTHON €UHHULIBL,
S = cTrangapTHOE OTKIIOHEHHUE;

U = cpennee apupmMeTudeckoe.

[Toneenem utoru. IlepBrie ABa mara OnpenesitoT OrpaHUYUTENbHBIE TapaMeTPhl (YUCIIO
CUTMa C KaXIOW CTOPOHBI OT CPEAHETO, a TAKXKE KOJIMYECTBO PABHOOTCTOSIIUX TOUYEK
JTaHHBIX, KOTOPOE MBI COOMpPaeMCsl NCIOJIL30BAaTh B ’TOM UHTEPBAJE).
CJIG,HYIOH_[I/IC ABa IIara — 3TO HaXOXICHHUC I[GflCTBHTCJIBHBIX BBOJHBIX IMapaMCTPOB
(cpenneli apuMETHYECKON CHCIKH M CTAHIAPTHOTO OTKIOHEHHs). MBI MOXXeM To-
Jy4UTb OTU IAPaMETpPbl SMIIMPUYECKH U3 PE3YJIbTATOB TOPrOBOM CHUCTEMBI WU W3
OpoKepcKuX OT4eTOB. MOXKHO TakKe MOJyYUTh 3TU BEIUYMHBI OLICHOUYHBIM IyTEM, HO
IMOMHHUTC, YTO PC3YJIbTAThHI B 3TOM CJIy4ac 6y,£[yT HACTOJBKO TOYHBbI, HACKOJIBKO TOYHBbI
Ball OoUeHKU. [IAThIi U 1m1ecToil maru no3BoJsIOT ONpeAeauTh (aKToOpbl, KOTOPbIE HA0
HCIIOJIB30BaTh [JIA PaCTSKCHUA U CKATUA, CCJIIM BbI CO6I/Ipa€T€CB HUCIIOJIB30BaTh
CIEHApUN «4YTO €Cln», B MPOTHUBHOM CIydyae MPOCTO HCIOJIb3YHTE €IUHMILY Kak s
PaCTAKCHUA, TaK U IJId CXKATHA. CGIILMBIM mraromM 6yneT HCIIOJIb30BAHUC YpPAaBHCHUA
(3.28) nns mpeoOpa3oBaHMs PABHOOTCTOSIITUX TOYEK TAHHBIX M3 CTAHIAPTHBIX 3HAYCHHUHN
.III/I60 B ITYHKTBI, JII/I60 B OOJUIApbI (B 3aBUCMUMOCTH OT TOI'0O, 4YTO BbI HMCIIOJIB30BaJIN B
KayecTBE BBOJHBIX JAHHBIX Ui CpelHed apu(MeTHdecKo CHENKH U CTaHAapTHOIO
OTKJIOHEHHS ).

BocbMmoii miar mo3BoJMT HAWTH BEPOSITHOCTH, acCCOIMHpPOBaHHYIO (associated) (Ha-
XOOAIYHOCd BO B3aMMHO OJHO3HAYHOM COOTBGTCTBI/II/I) C Ka)KILOI\/'I N3 PaBHOOTCTOAIIUX
TOYEK JAaHHBIX. JTa BEPOSATHOCTH OIpeAesieTcs ypaBHeHuem 3.21):

(321)  N(Z)=1-N(Z)*((1,330274429 + Y * 5) - (1,821255978 + Y ~ 4) +
e (1TBI4T7937 Y~ 3) - (0356563782 < Y~ 2) +

ey s+ (031938153 )

Ecn Z < 0, torna N(Z) = 1 - N(2),

riue Y =1/(1+0,2316419 * ABS(Z));
ABS() = ¢yHKitus abCOAIOTHOTO 3HAYEHHUS,
T N'(Z) = 0,398942 « EXP(- (Z ~ 2/ 2));

EXP = skcnoHeHUMaabHasi QYHKIIHSI.
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Mpg1 6yaem ucrnosib3oBaTh ypaBHeHHE (3.21) 6e3 oroBopku «ecim Z < 0, Torna N(Z) =1 -
N(Z)», Tak Kak HaM HaJ0 3HaTh, KaKOBa BEPOSTHOCTb COOBITHS, PAaBHOIO WIIU
MPEBBIIIAIOIIETO 3a/IaHHOE KOJUYECTBO CTAHIAPTHBIX EIMHHII.

Kaxxnast Touka JaHHBIX UMEET CTaHJApTHOE 3HAUYEHHE, OIpeeieMoe KaK mapamerp
Z B ypaBHenuu (3.21), a Takke 3HaUY€HHE, BBIPAXKEHHOE B JOJUIapax WM IMyHKTaX.
CymecTByeT emie OJHa TepeMeHHas, COOTBETCTBYIOINAs KaKIOW pPaBHOOTCTOSIIEH
TOUYKE JAHHBIX, — aCCOIIMMPOBAHHAS BEPOSTHOCTb.

AJII‘OpI/ITM pacueTra

Anroput™m OyAeT MpOAEMOHCTPHPOBAH HA TOPTrOBOM IpPHUMEpE, YK€ PACCMOTPEHHOM B
Toi rnaBe. Tak kak Hamum 232 cHOeNKM BBIpaXEHbl B IYHKTaX, HaM CIEIyeT
npeoOpazoBaTh UX B COOTBETCTBYIOIINE JOJUIapoBbIe 3HaUeHUsl. Kakoil »MeHHO

PBIHOK paccMaTpUBaeTCsl, HAaM HEU3BECTHO, MO3TOMY 3aaJUM MPOU3BOJILHOE 3HAYCHUE
B 1000 nomrapos 3a myHKT. Takum oOpa3om, cpenusisa caenka 0,330129 npeobpasyercs B
0,330129 * 1000 nonnapos, unu B 330,13 nomnapa. CrangaptHoe oTkinoHeHue 1,743232,
ymHokeHHoe Ha 1000 mosutapoB 3a MyHKT, ctaHeT paBHO 1743,23 nomnmapa. Terneps
noctponM MaTpuiy. CHadana Mbl JOJKHBI ONPENIENIUTh AUana3oH (KOJIUYEeCTBO CUTMa OT
CpEZIHEr0), B KOTOPBIM MonaaaioT JaHHbIe. B HamieM npumepe Mbl BbIOepeM 3 curma, 4ro
O3HayaeT JAMana3oH OT MHHYC 3 curma jao mioc 3 curma. OTMeTbTe, 4TO CleayeT
UCIIOJIb30BaTh OJIMHAKOBOE KOJMYECTBO CHIMa ClieéBa M cHpaBa OT cpeaHero. [laiee
CJIeZlyeT OIpPENeNIUThCS C TeM, Ha CKOJBKO PaBHOOTCTOSIIMX TOYEK AAHHBIX Pa3/eINUTh
MOJy4YeHHBIH MHTEpBal. BeiOpaB 61, Mbl MOJYyYMM TOUKY JaHHBIX Ha KaXAOW JOECATOU
YacTU CTaHAApPTHOM enuHuIbl. Takum o0pa3oM, MbI 3aJjaluM CTOJOEL CTaHAApPTHBIX
3HA4YCHUM.

Tenepb MBI JOJDKHBI OINpPENENUTh CpeJHee apupMeTHdeckoe, KOTopoe OyaeM Hc-
[I0JIb30BaTh B Ka4€CTBE BBOJAHOI'O JAHHOTO. MBI ONpeaenuM €ro SMIUPUYECKH U3 232
CHEINOK, B HameM ciaydae oHo paBHO 330,13 nomnapa. Jlanee Mbl HaliIeM CTaHIapTHOE
OTKJIOHEHHE, KOTOPOE TAKXKE OMPEECIIUM SIMIUPUUYECKU U3 232 cAeNoK, OHO Oy/eT paBHO
1743,23 nomnapa. Temepb paccunTaeMm cronden; accouuupoBaHHbIX P&L, To ecTh
onpeaenuM P&L nns xaxnoro crangaptHoro 3HaueHus. Ho 1o Toro kak omnpenensith
cronber] accouuupoBaHHbIX P&L, Mbl JOJKHBI 3a/1aTh 3HAYEHUs JUISL PACTSDKEHUS U
cxkarud. Tak Kak ceiiuac Mbl HE coOMpaeMcs pacCMaTpuBaTh CLEHAPUU «UTO €CIH», TO
BO3bMEM €AMHUILY KaK JUIS PACTSKEHUS, TaK U TS CHKATHS.

Cpennee apudmernueckoe = 330,13
CrangapTHoe oTKIOHeHue = 1743,23
Pactsoxenue = 1

Cxatue = 1

C momomnpio ypaBHeHUs (3.28) MOXHO paccyuTaTh CTOJIOCI] acCOIMUPOBAaHHBIX P&L.
J1J1s1 3TOT0 BO3BMHUTE KaKI0E CTaHAAPTHOE 3HAUCHHE U MOJCTaBbTe B ypaBHeHHE (3.28):

(3.29) D= (U * Cxarue) + (S * E * Pactspkenue),
rae D = 3HaueHue 1eHbl, COOTBETCTBYIOIIEE 3HAUCHHUIO CTAHJAPTHON €IUHUIIBI;
E = 3HaueHue crangapTHON €AMHULIBL;
S = cTangapTHOE OTKIOHEHHUE;
U=cpennee apudmernyeckoe.
[Ipu crangapTHOM 3HaueHuu -3 accounnpoBanHoe P&L cocrasinser:
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D = (U * Cxarue) + (S * E * Pactspkenue) = (330,129 * 1) + (1743,232 * (-3) * 1) =
330,129 +(-5229,696) = 330,129 - 5229,696 = -4899,567

Takum oOpaszoMm, accormupoBanHoe P&L mpu crangaptHOM 3HaueHUH -3 PaBHO
-4899,567. Tenepp HaM HaIO ONpEAEIUTH accoluuupoBaHHoe P&L nns ciepyromero
CTaH/IapTHOI'O 3HAYEHUS, KOTOPOE COCTAaBISET -2,9, A 4ero pemuM TO K€ ypaBHEHUE
(3.29), Tonpko Ha 3TOT pa3 BozbMeM E = -2.9. Tenepb onpenenum cToyder accoluu-
poBaHHON BepoATHOCTH. Ee MOXHO paccuuTaTh, UCHOJIb3Ysl CTAHJAPTHOE 3HAYCHHE B
KayecTBE BBOJHOTO JaHHOTO it Z B ypaBHeHuu (3.21) 6e3 oroBopku «eciu Z < O,
torga N(Z) =1 - N(Z)». Ilpu ctannapTHoM 3HaueHuH -3 (Z = -3) noayyaem:

N(Z) =N'(Z) * ((1,330274429 * YA 5) - (1,821255978 * Y~ 4) +
+(1,781477937 * Y  3) - (0,356563782 * Y~ 2 +(0,31938153 * Y))) Ecn Z < 0, Torza

N@)=1-N(@Z),tae Y =1/(1+0,2316419 *ABS(Z)):

ABS() = pyHKIMs a0COMIOTHOTO 3HAUCHHS;

V N'(Z)=0,398942 * EXP (- (2"2/2));
EXP() = sxcrioneHnmansHas pyHkuus. Takum oOpazom:

N'(-3) = 0,398942 * EXP (- ((-3)"2/2)) = 0,398942 * EXP(- (9/2)) = 0,398942 * EXP

(-4,5) =0,398942*0,011109 =0,004431846678 Y =1/ (1 + 0,2316419 * ABS(-3))
1/(1+0,2316419*3) =1/(1+ 0,6949257) =1/1,6949257 = 0,5899963639

N(-3) =0,004431846678 * ((1,330274429 * 0,5899963639 " 5) -
- (-1,821255978 * 0,5899963639" 4) + + (1,781477937 * 0,5899963639"3) -

- (0,356563782 * 0,589996363"~ 2) + + (0,31938153 * 0,5899963639))

0,004431846678 * ((1,330274429 * 0,07149022693) -

- (1,821255978 * 0,1211706) + (1,781477937 * 0,2053752) -
- (0,356563782 * 0,3480957094) + (0,31938153 * 0,5899963639)) = 0,004431846678

*(0,09510162081- 0,2206826796+ 0,3658713876 -
-0,1241183226 + 0,1884339414) =0,004431846678*0,3046059476 =0,001349966857

OtmeTbTe, eciu Z UMEeT oTpUliaTelbHOe 3HaueHue (Z = -3), HaMm He HaJo MeHsITh N(Z)
Ha N(Z) = 1 - N(Z). Teneppb A5 KaxaA0T0 3HAYCHHUSI B CTOJIOIE CTAaHAAPTHBIX 3HAUCHUI
OyIyT COOTBETCTBYIOIIME 3HAUEHHUS B CTOJIOLE accouuupoBaHHbIX P&L u B cromnbie
ACCOLIMMPOBAHHOM BEPOATHOCTU. DTO MOKa3aHO B cienyronieil Tabnure. [locne Toro kak
BBI 3aIOJTHUTE TH TPU CTOJIOIIA, MOXKHO HAYaTh MOUCK ONTHUMAIBHOTO f U ero mMoOOYHBIX
IIPOAYKTOB.

CrangaptHoe AcconuupoBansbie P&L  AccouunpoBaHHas AccouuupoBannoe 3Hauenue HPR npu
3HaYEHUE BEPOSITHOCTH =0,01

-3,0 ($4899,57) 0,001350 0,9999864325

-2,9 ($4725,24) 0,001866 0,9999819179

-2,8 ($4550,92) 0,002555 0,9999761557

-2,7 ($4376,60) 0,003467 0,9999688918
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-2,6 ($4202,27) 0,004661 0,9999598499
-2,5 ($4027,95) 0,006210 0,9999487404
-2,4 ($3853,63) 0,008198 0,9999352717
-2,3 ($3679,30) 0,010724 0,9999191675
-2,2 ($3504,98) 0,013903 0,9999001875
IIpoooncenue

CrangapTHoe AcconuupoBannsie P&L  AccouunpoBaHHas AcconuupoBanHoe 3HaueHre HPR npu
3Ha4YeHHE BEPOATHOCTb =0,01

-2,1 ($3330,66) 0,017864 0,9998781535
-2,0 ($3156,33) 0,022750 0,9998529794
-1,9 ($2982,01) 0,028716 0,9998247051
-1,8 ($2807,69) 0,035930 0,9997935316
-1,7 ($2633,37) 0,044565 0,9997598578
-1,6 ($2459,04) 0,054799 0,9997243139
-1,5 ($2284,72) 0,066807 0,9996877915
-1,4 ($2110,40) 0,080757 0,9996514657
-1,3 ($1936,07) 0,096800 0,9996168071
-1,2 ($1761,75) 0,115070 0,9995855817
-1,1 ($1587,43) 0,135666 0,999559835
-1,0 ($1413,10) 0,158655 0,9995418607
-0,9 ($1238,78) 0,184060 0,9995341524
-0,8 ($1064,46) 0,211855 0,9995393392
-0,7 ($890,13) 0,241963 0,999560108
-0,6 ($715,81) 0,274253 0,9995991135
-0,5 ($541,49) 0,308537 0,9996588827
-0,4 ($367,16) 0,344578 0,9997417168
-0,3 ($192,84) 0,382088 0,9998495968
-0,2 ($18,52) 0,420740 0,9999840984
-0,1 $155,81 0,460172 1,0001463216
0,0 $330,13 0,500000 1,0003368389
0,1 $504,45 0,460172 1,0004736542
0,2 $678,78 0,420740 1,00058265
0,3 $853,10 0,382088 1,0006649234
0,4 $1027,42 0,344578 1,0007220715
0,5 $1201,75 0,308537 1,0007561259
IIpooondicenue

CrangapTHoe AcconuupoBannbsie P&L  AccounnpoBaHHas AccounupoBannoe 3Hauenne HPR npu
3HAa4YEHUE BEPOSITHOCTh =0,01

0,6 $1376,07 0,274253 1,0007694689
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0,7 $1,550,39 0,241963 1,0007647383
0,8 $1724,71 0,211855 1,0007447264
0,9 $1899,04 0,184060 1,0007122776
1,0 $2073,36 0,158655 1,0006701921
1,1 $2247,68 0,135666 1,0006211392
1,2 $2422,01 0,115070 1,0005675842
1,3 $2596,33 0,096800 1,0005117319
1.4 $2770,65 0,080757 1,0004554875
1,5 $2944,98 0,066807 1,0004004351
1,6 $3119,30 0,054799 1,0003478328
1,7 $3293,62 0,044565 1,0002986228
1,8 $3,467,95 0,035930 1,0002534528
1,9 $3642,27 0,028716 1,0002127072
2,0 $3816,59 0,022750 1,0001765438
2,1 $3990,92 0,017864 1,000144934

2,2 $4165,24 0,013903 1,0001177033
2,3 $4339,56 0,010724 1,0000945697
2,4 $4513,89 0,008198 1,0000751794
2,5 $4688,21 0,006210 1,0000591373
2,6 $4862,53 0,004661 1,0000460328
2,7 $5036,86 0,003467 1,0000354603
2,8 $5211,18 0,002555 1,0000270338
2,9 $5385,50 0,001866 1,0000203976
3,0 $5559,83 0,001350 1,0000152327

ITo6ounbie npoxykrsl npu = 0,01:
TWR=1,0053555695

Cymma BepositHocTed = 7,9791232176
Cpennee reomerpuyeckoe = 1,0006696309
GAT = $328,09 nomapa.

OnTtumanpHoe f Hago uckate cienyromuM obpazoM. CHavanma Bbl JTOJKHBI OMpee-
JUThCs ¢ MeToaoM moucka f. MoxkHo mpocTto nepedpars uncna ot 0 10 1 ¢ onpenesneH-
HbIM maroM (Harnpumep 0,01), ucnonb3ys UTEpPallMOHHBIA METO, WJIK IPUMEHUTH METO/T
napaboNUYecKoll HMHTEPIONALNY, ONUCAHHBIA B KHUTe «DOpMynbl yHpaBieHUs
noptdenem». Bam crenyer ompenenuts, kakoe 3HadeHue f (Mexmay O u 1) mo3Bomut
NOJY4YUTh HauOolbIIee cpefaHee reomerpuueckoe. Ilocie Toro kak BBl ONMpEaENUTECh C
METOJIOM MOWCKa, ClIeAyeT HalTu accouuupoBaHHoe P&L wHaumxyamero ciydas. B
HallleM npuMepe 3To 3HadueHue P&L, cooTBeTcTByIOLIEE -3 CTaHAAPTHBIM €IMHUILIAM, TO
ecTh -4899,57.

Jlnist Toro 4ToObl HAlTH cpeHKe reoMeTpudecKue JUlsl 3HaueHul f, KoTopble Bbl Oyere
nepeduparb B IOMCKE ONTUMAIbHOIO, HYXHO NpeoOpa3oBaTh Kaxa0e 3HAUYCHHE
accoruupoBanHblx P&L u BepositHocTs B HPR. VpaBuenue (3.30) mo3Bonser paccuu-
tath HPR:
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(3.30) HPR=(1+@L/W/(-D)" P
rae L = acconuupoBanHoe 3HaueHue P&L;
W = acconunpoBanHoe 3HaueHue P&L  Haumxynmero ciayvast (3TO Bcerja
OTpHLIATENILHOE 3HAUYCHUE);
f= Tecrupyemoe 3nauenue f;
P = accounnpoBaHHas BEPOATHOCTb.

Hnsa £=0,01 maiimem accoummpoBanHoe HPR mpum cranmaptHoM 3HadeHun-3. Acco-
nuupoBanHoe P&L nauxynmero cityuast cocrasisieT -4899,57. Iloaromy HPR paBHo:

HPR = (1 + (-4899,57 / (-4899,57 / (-0,01))))" 0,001349966857 = (1 + (-4899,57
/489957))"  0,001349966857 = (1 + (-0,01))* 0,00139966857 = 0,99
0,001349966857 = 0,9999864325

[Tocne Toro kak Mbl HailieM accoruupoBannsie HPR mnst rectupyemoro (0,01 B Hamem
npumepe), MoxkHo paccuutatb TWR. TWR — »st0o mpoumseaenme Bcex HPR mns
aHHOTO 3HaueHud f

331  TWR=([[npr),

i=1

rne N = o0Iee 9nuciIo paBHOOTCTOSIIUX TOYEK TaHHBIX;
HPR = HPR wu3 ypaBaenus (3.30), cCOOTBETCTBYIOIIEEC TOYKE JAHHBIX 1.

[Toatomy muist Hamero Tectupyemoro 3HadeHus f= 0,01 TWR paBno:

TWR =0,9999864325 * 0,9999819179 * ... * 1,0000152327 = 1,0053555695

Mpeb1 Mmoxem Jierko mpeodpazoBath TWR B cpennee reomerpudeckoe, Bo3Beass TWR B
CTENEHb, pAaBHYIO €IUHUIIE, TMOJCICHHOW HAa CyMMY BCEX AacCOLMMPOBAHHBIX
BEPOSITHOCTEM.

N
(3.32) G=TWR"(1/), P),

i=1
rac N ==umucno PaBHOOTCTOAIINUX TOYCK JAHHBIX,

R= aCcColMUpPOBaHHAA BEPOATHOCTb TOYKH JAHHBIX 1.

Ecnu Mbl IpocyMMHpyeM 3HaYCHHS CTOJIONA, KOTOPBIH BKII0YaeT 61 acCONMUPOBAHHYIO
BepOsTHOCTH, Tosryuum 7,979105. Tlostomy cpennee reomerpuueckoe npu f= 0,01
paBHO:

G =1,0053555695 * (1/7,979105) = 1,00535555695 " 0,1253273393 = 1,00066963

MBI MOXKEM TakKe pacCuuTaTh CPE/IHIO reoMeTpudeckyto caeiky (GAT). DTo cymma,
KOTOPYIO BBI OBbI 3apaboTalii B CPEJHEM Ha KOHTPAKT 32 CHIENKY, €CIM Obl TOPTOBAIIU TIPU
ATOM paclpeeNiCHUH Pe3yIbTaToOB U MPHU JAHHOM 3HA4YCHUU f.

(3.33) GAT = (G(H) - 1) * (W/ (-f)),

rae  G(f) = cpeanee reomerpudeckoe s JAHHOTO 3HaYeHUS

W = acconmupoBannoe P&L Hauxyauiero ciaydas.

GAT = (1,00066963 - 1) * (-4899,57 / (-0,01)) = 0,00066963 * 489957 = 328,09

Takum oOpa3om, B cpelHEM Ha KOHTPAKT MOYKHO 0>KMJIaTh BeIUrpbImIa B 328,09 nosapa.
Tenepp mepeiiiem K cieayromeMy 3HaueHHIO f, KOTOpoe JOIKHO TECTHPOBATHCS B
COOTBETCTBUU C BHIOPAHHOM MPOIEAYpOil TOMCKa onTuMansHoTO f. B Hamem cirydae mbr
nposepsieM 3HaueHusd f or 0 mo 1 ¢ marom 0,01, Tak 4TO CIEAYIOUIUM TECTUPYEMBIM
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3HaueHuneM f Oynmet 0,02. Paccuntaem HOBBIN cTonOel] accormupoBanHbix HPR, a Takxke
Haiinem TWR u cpennee reomerpudeckoe. 3HaueHue f, kKoTopoe B pe3yibTare JacT
HauBBICIIEE CpEJHEE TEeOMETPUYECKOe, SBISIETCS ONTUMAIbHBIM (71 BBOJHBIX
napaMeTpoB, KOTOPHIE MBI HCIOJIB30BaNK). Ecimm OBl Ui JaHHOTO TpUMeEpa Mbl
MPOJIOJDKUAIN TIOMCK onTuManbHOro f, To momyumnu Obl f= 0,744 (npu pacyere
ornrumanbsHoro f mcmonb3yercss mar 0,001). CpenHee reoMeTpUYecKoe B 3TOM CiIydae
paBHO 1,0265. CooTBeTCTBYIOIIAs CPENHsST reoMeTpuueckas cienka coctaButr 174,45
JoJutapa.
Crnenyer oTMEeTHTh, 4TO camo To cebe 3HaueHne TWR He crtomp BaxkHo. Korma mbr
PacCYUTBIBAEM CpPEJIHEE T€OMETPUUYECKOE ITapaMETPUUECKH, Kak B 3ToM npumepe, TWR
IPOCTO SBISETCS MPOMEXKYTOYHBIM MIAroM [JIsl TOJYYeHHs] 3TOTO CpPEAHEro TIeo-
MeTpuyeckoro. Ternepp Mbl MOXEM paccuuTaTh, KakuM ObLI0 Obl Hame TWR mocne X
CIENOK, BO3BEAsS CpelHee reoMeTrpuueckoe B crerneHb X. [loaTomy ecnu Mbl XOTUM
paccuutath TWR mnsa 232 caenok mpu cpeaHem reomerpuueckoM 1,0265, To ciemyer
Bo3BecTH 1,0265 B crenenp 232, uto gact 431,79. B Takom ciy4ae, mpu TOProBiie ¢
ontumansHbM f =0,744 MoxxHO oxunath npuOsLTs 43079% ((431,79 - 1) * 100) mocne
232 cnenok. Eme omHuM MOOOYHBIM MPOAYKTOM, KOTOPBIM MBI paccuuTaeM, OyjaeT
nopor reomeTpuyeckoit Toprosiu (2.02):
[Topor reomerpudaeckoit Topronu = 330,13/174,45 * -4899,57 / -0,744 = 12462,32
OtmeThTe, uTO 3HaUYeHHWE cpenaHert apudmernueckoit cuenku 330,13 momnapa He SIBIIS-
€TCsl pe3yNbTaToOM, MOJTYYEHHBIM C MOMOIIBIO 3TOTO METO/Ia, a HCIOIb3yeTCs KaK OJUH
U3 BBOJIHBIX MApPaMETPOB.

Mps1 MoxeM mpeoOpazoBaTh onTUMalbHOE f B KOJTMUYECTBO KOHTPAKTOB IS TOPTOBIIH
C TIOMOIIbIO YPaBHEHHUS:

(3.34) K=E/Q,

rae K = 4ucino KoHTpakToB AJis TOPrOBIIY;

E = Texymuit 6amanc cuera.

(3.35) Q=W/(-D),

rae W = accouuupoBanHoe P&L Hauxyzuiero ciyyvas;

OtMmetbTe, uTO TIepeMeHHass Q mpeacTaBisieT coOOM YHCIIO, Ha KOTOPOE BBl JOJIKHBI
pasaenuth 6amaHc cyera, 4TOObI y3HATh CKOJIBKUMHU KOHTPAKTaMH TOPrOBaTh, MPU STOM
OanaHC JOJKEH €XeTHEBHO KOppeKTUpoBaThes. Bo3Bpaiascek k Hamemy npumepy: Q =
-4899,57 / -0,744 = $6585,44

CrnenoBaTenbHO, MBI OysieM TOproBaTh 1 KOHTpakTOM Ha Kaxaeie 6585,44 nommapa Ha
6anance cuera. s cuera pasmepoM B 25 000 moyutapoB 3TO O3HAYAET, YTO MBI OyneM
TOProBaTh:

K =25 000/6585,44 = 3,796253553

Tak xak Mbl HE MOXEM TOProBaTh IPOOHBIMU KOHTPAKTaMH, TO JOJKHBI OKPYTJIUTh 3TO
gucno 3,796253553 Buu3 o Ommkaiimero nenoro uncna. [Toaromy ans cuera B 25 000
JIOJIJTApOB MBI OyZieM TOproBaTh 3 KOHTpakTamu. [IpuwdmHa, 1Mo KOTOpOH MBI Bceraa
OyIeM OKpYTJIATh BHU3, a HE BBEPX, COCTOUT B TOM, UTO IUIATa 32 HAXOXJICHHUE HIDKE
onTuMaibHOro f MeHbIlIe, 4eM I1aTa 32 HaXO0XJACHHE BhIIIIE.

OTMeTbTe, HACKOJIBKO YYBCTBUTEJIbHA TOPTOBISL ONTHUMAIbHBIM YUCIOM KOHTPAKTOB K
Hauxyjamemy yObITKy. Haumxymaumumii yOBITOK 3aBUCHUT TOJBKO OT TOTO, Ha CKOJBKO
CTaHJIAPTHBIX OTKJIIOHEHHH BBl OTXOJIWUTE BJIEBO OT cpeaHero. JlaHHBIM oOrpaHu-
YUTENbHBIA MapaMeTp, UHTEPBAJI, BBIPAXKEHHBIN B KOJIWYECTBE CTAHAAPTHBIX OTKIIOHE-
HUH, OYCHb BaXKEH. B Hamiem pacuere Mbl BHIOpANM TPH CUTMa. DTO 03HAYAET, YTO MBI
JIOTYCKAaeM MPOUTPHIII B TpH curma. OJTHaKO IPOUTPHILI 3a MPEAEIAMH TPEX CUIMa MO-
KET CUJIbHO HaM MOBPEAMTH, €CJIM OH BBIWJET CIUIIKOM JaJIeKo 3a 3TO 3HauyeHue. [1o-
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3TOMY BaM cJeAyeT ObITb OY€Hb OCTOPOKHBIMH C BBIOOPOM 3TOTO OTPaHUYUTEIHHOTO
napameTpa. OT BEJIMYMHBI WHTEpBala 3aBUCUT OYEHb MHOTOE. 3aMeThTe, 4YTO JJIs
IIPOCTOTHI M3JIOKEHUS Mbl HE YUUTHIBAIM KOMHCCHOHHBIE W MpOcCKalb3biBaHue. Ecnu
YUYUTHIBATH KOMHMCCHOHHBIE M TMPOCKAJIb3bIBAHHE, TO CJEAYyeT BBIUECTh X JIOJUIAPOB
KOMHUCCHOHHBIX U MPOCKaIb3bIBaHUS U3 KAXKI0M CIEIKU B CAaMOM Hayalie. 3aTeM CleayeT
paccUuTaTh CPEAHIOI ApUPMETHIECKYIO CIEIKY U CTaHJApPTHOE OTKIOHEHUE HA OCHOBE
232 W3MEHEHHBIX CIEJNOK W Jajiee BBINOJHHUTH YK€ W3BECTHYIO MpoLeaypy. Temepb
paccMOTpPUM  CIEHapuil «4ro eciaw». JlomycTum, MBI XOTHM TIOCMOTPETh, YTO
MIPOU30MIET, €CIIM MPUOBLIL B CPEHEN clielke yMEHBITUTCS BaBoe (cxatue = 0,5). Jla-
Jiee MPENOJIONKUM, YTO PHIHOK CTAHOBUTCS OYEHBb BOJIATUIIBLHBIM M JUCIEPCHS YBEIU-
yuBaeTcs Ha 60% (pactshxenue = 1,6). [logcrapnss 3Ty mapaMeTpbl B CUCTEMY, MBI MO-
KEM TIOCMOTPETh, KaK OHU BJIHSIIOT Ha ONTUMANbHOE f, U CKOPPEKTUPOBATH HAIY TOP-
TOBIIIO 00 M020, KaK 3TH M3MEHEHHs MPOU3OHAYT Ha caMoM Jene. TakuMm oOpaszom,
orntuManbHoe f OyneT paBHo 0,262, 9TO COOTBETCTBYET TOPTrOBJie | KOHTPAKTOM Ha KaX-
aeie 31 305,92 mommapa Ha Gamance cuera (Tak kak P&L Hamxyamiero ciydasi CHIBHO
3a-

BHUCHT OT pacTsDKeHus u cxatus). CpenHee reoMmerpudeckoe ynazaet a0 1,0027, cpennss
reoMeTpuueckas caeiika yMmMenoinurces 10 83,02 mommapa, a TWR 3a 232 caenku Oynet
paBHO 1,869. Takue m3MeHEHUs BbI3BaHbl YMEHBIIEHHEM cpenHen cruenku Ha 50% u
YBEJIMYCHUEM CTaHAApTHOTO OTKJIOHEHUs1 Ha 60%, 4TO BIOJHE MOXET MPOU30UTH Ha
npakThKe. Takke BO3MOXKHO, 4TO Oynayiiee Oyaer 6oriee OiaromnpusaTHO, YeM MPOIIIIOE.
Mpb1 MOXeEM MpoaHATU3UPOBATh IPYTYIO CUTYyaluo. [[omycTuM, Mbl XOTUM TTOCMOTPETH,
YTO MPOU3O0MIET, €CIIH Hallla cpeaHss Npuobls yBenuuutes Ha 10%. [ns atoro cnemgyer
BBEeCTH 3HaueHue cxatus 1,1. [TapameTpsl «4TO ecnm», pacTsHXKEHUE U C)KaThe, KpaiiHe
Ba)XHBI B YIIPABICHUH KATUTAJIOM.

Uewm Onmke Baie pacnpeseneHue Toproeeix P&L k HOpmanbHOMY, TeM iy4iie OyaeT
pabotatb meroa. [IpobGiema mouTu Bcex METOJIOB YIIPaBIEHUS JEHbIaMU COCTOUT B TOM,
YTO CJIEIyeT YUYUTHIBATH OMPEIEICHHBIN «KOI(DOUIIMEHT YXYIIMICHUS». 31ECh VXY OuLeHue
— 3TO pa3HHUIIA MEXTY HOPMAIbHBIM pacHpeeieHHeM U pacrpeesieHueM, KOTOpOe BbI
peayibHO Toiy4aere. PasHuIla MEXIy HUMU M €CTh KOI(DPUIMEHT yXyIIICHUS, U YeM
OoutbIrie 3TOT Ko urueHT, TeM MeHee 3P(HEKTUBHBIM CTAHOBUTCS METOI.

C noMoIIpI0 BBIMIEONHCAHHOTO METOJIa MBI OMPEACNIUIN, YTO TOPTroBiis | KOHTpak-
TOM Ha Kaxjaple 6585,44 monnapa Ha OamaHce cueTa onTuMaibHa. OHAKO €CId ObI MBI
COBEPIIIIN JTH CACIKH HA MPAKTUKE W ONPEACTIIA ONTUMAIbHOE f IMIUpPUYIECKH, TO
ONTUMAaTBHBIM OBLT ObI 1 KOHTpAKT Ha Kaxaple 7918,04 monmapa Ha GanaHce cyeta. Kak
MO>XHO BHJI€Th, HCIIOJIH30BAHUE HOPMAJIBHOTO PACIPEACIICHUS] CMECTHJIO HAac ClieTKa
BIIPaBO BJIOJIb KpUBOil f M MPUBENIO K TOProBi€ HECKOJIBKO OOJIBIIUM YHCIOM KOHTpAaK-
TOB, YEM TMpeJjiaraeT SMIUPUIECKUNA METO/.

Opnako, KaK Mbl YBUAMM MO3K€, MHOTO€ TOBOPUT B MOJIb3Y TOTO, YTO OyayIiee pac-
npejaesieHde 1eH OyAeT HopMaibHbIM. Korjga ™Mbl mokymaem WM IpOJaeM OIIIMOH,
IpenoNiokeHrne, 4ro Oynayiiee pacrnpeiesieHue HU3MEHEHUH IeHbl 0a30BOro WHCTPY-
MeHTa OyJIeT HOPMAaJIbHBIM, YK€ 3aJI0KEHO B IIEHY OIMIMOHA. TOYHO TaK K€ MOXKHO CKa-
3aTh, YTO TPEUIEPHI, HE UCIMOJB3YIOUIUE MEXaHUYECKUE CHCTEMBI, MOIy4aT B OyaylieM
pe3yabTaThl, KOTOPbIE HOPMAJIBHO PACPEICICHBI.

B mertoze, onucaHHOM B 3TOM riaBe, HUCIOIB3YIOTCS HEMpUBEIeHHbIe NaHHbIE. [Ipu
UCTIOJTb30BaHUU TIPUBEICHHBIX JIAHHBIX METOJT OY/IET BBITIISICTH CIEAYIONIUM 00pa3oM:

1. 1o Toro xak JaHHbIE HOPMHUPOBAHbI, UX CJIEIYET NIPUBECTU K TEKYLIUM LIEHAM IIyTeM
npeoOpa3oBaHusl BCEX TOPTOBBIX NMPHObLICH M yOBITKOB B MPOLEHTHBIE NMPUOBUIM U
yOBITKM ¢ TmoMmouibio ypaBHeHuil ¢ (2.10a) mo (2.10B). 3aTteM 3TU MNPOLIEHTHBIE
NpUOBLIN U YOBITKH CIEAYET YMHOKUTh HA TEKYIIYIO IICHY

2. Korga BBl mepeifiere K HOPMUPOBAHMIO 3THX JAHHBIX, HOPMHUPYHTE MPUBEICHHBIC
JTaHHbIE, HCTIONb3YsI CPEAHEE U CTAHIAPTHOE OTKJIOHEHHUE ITPUBEACHHBIX JaHHbBIX.

3. Hanee, ompeaenure ontumanbHoe f, cpemnee reomerpuueckoe u TWR. Cpennss
reoOMEeTpHUECKas CACNIKa, CPeiHssl apuPMeTHIecKas CelKa U MOpor reOMeTpUYECKON
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TOPrOBIIM CHPaBEIUIMBBI TOJBKO IS TEKylled IeHbl 6a3zoBoro mHcTpymeHTa. Korma
1eHa 0a30BOro MHCTPYMEHTAa HU3MEHSETCS, Ipoleaypa JOJKHA ObITh IPOBEJEHA
3aHoBO. Korjga Bbl mepeijieTe K NOBTOPHOMY NPOBEICHHUIO MPOLEAYPbl C APYrou
1eHOH 0a30BOro WHCTPYMEHTa, BBl MOJYYHTE TO JK€ ONTHUMaidbHoe f, cpemnee
reomerpuueckoe U TWR. Opnako cpenusis apudmerudeckas CcIelKa, CpeaHss
reoMeTpruecKasi CAelKa W TOpOr TEeOMETPUYECKOW TOPTOBIM OyayT IpyrUMH B
3aBHCHMOCTH OT HOBOH II€HBI 6a30BOI0 HHCTPYMEHTA.

4. Konn4ecTBO KOHTPAKTOB AJII TOPrOBJIM, PACCUUTBHIBAEMOE C IOMOULIBIO YPaBHEHHUS
(3.34), coorBercTBytomuM oOpazoMm wu3MeHuTcs. P&L  Hamxymmero cmyudas,
nepemeHHas W, ucnonb3yemast B ypaBHeHHH (3.34), Takoke U3MEHHUTCS.

N3 »oroit TnaBel, MBI y3HANM, KaK HalTH ontuManbHoe f MO pacmpeneneHuto
BEPOATHOCTH. MBI HCIIOJIB30BAJIN HOPMAJIBHOE PACIIPEACICHUE, TaK KAK OHO OIMCBIBAET
MHOTHE €CTECTBEHHO IMPOUCXOoAdlIre nporeccel. Kpome Toro, ¢ HuUM serde paboTars,
4eM CO MHOTHMMH JPYTMMH PacCIpEelENICHUsMHU, TaK KaK MOXKHO PAcCUMTaTh MHTETpall
(GyHKIMM HOPMAIBHOIO pacrpejelernus ¢ mnoMonpo ypaBHenus (3.21)). Omnako
HOPMaJIbHOE  DPACIPENEICHUE  3a4acTyl0  SBJSCTCS  HENOJIHOM  MOJENbIO I
pacrpenienieHusi TOProBeIX MpuObLieit u yobITkoB. Kakas mozmens OypeT mpuemiieMoin
JUIs HammMx Ienei? B ciemyromieidt riaBe MBI OTBETHM Ha 3TOT BOMPOC M Oynem
nojaraTbcsi Ha METOJBl M3 IJIaBbl 3 MpH paboTe C JIIOOBIM BHUIOM paclpeieieHus
BEPOSITHOCTH HE3aBUCUMO OT TOT0, CYLIECTBYET MHTErpall (PyHKIMU paclpeeeHus Win
HET.

I'1aBa 4
ITapaMeTpuyeckue MeTOAbI ISl APYTUX pacnpeaeaeHnin

U3 npedwioyweri enasvt mbl y3uanu, KAk Haumu onmumaivhoe [ u e2o nobdouHvie
NPOOYKmMbl NpU HOPMATLHOM pacnpeoeneHuu. Tom dce mMemoO NpuUMeHum K J000My
opyeomy pacnpeoenenuio, 20e U38eCmua (QYHKYUs pacnpeoeieHus 8eposmuocmu (mo
ecmv unmezpan NiIOMHOcmu pacnpedenenus eeposimuocmu). O MHOUX U3BECTNHBIX
pacnpeodenenuax u 06 ux QyHKyusx pacnpeoenenuss 6eposmHOCMU PACCKA3AHO 8
npunodxcenuu B.

K coorcanenuro, 6onvuuncmeo pacnpedenenuti mopeosvix P&L nioxo onucwviearomcs
QYHKYUAMU HOPMATbHO20 U Opy2ux pacnpedenenuti. B smoiul 2naée mvl cHauyana
oopamumcs Kk npobieme HeonpeoeieHHoU Npupoovl pacnpeodenenusi mopeosvix P&L u
oanee U3yuUM Memoo NIAHUPOBAHUS CYEHAPUS — eCMeCmEeHHOe NPOoOOoJdCeHUe UdeU
ONMUMANBLHO20/. DmMom Memoo WUPOKO NPUMEHAEmcs. U NO0380.4em HAX0OUMb
onmumanvhoe f no aueucmvim pacnpedenenusm. Jlanee mvl nepetioem K ciedyroujei
2nase, NOC8AUEHHOU ONYUOHAM U OOHOBPEMEHHOL MOP208ile NO HECKONbKUM NOSUYUSM.
Ipesicoe uem cmooenuposams peanvHoe pacnpeoenerue mopeogvix P&L, mvl donowchbl
HAUmu Memoo CPpAGHeHUsL 08YX pacnpeoeseuil.

Tect Koaimoropoa-Cmupnona (K-C)

Xu-KkBazpar TecT, 6€3 COMHEHWUS, SIBIIIETCS HAauOOJee MOMYISIPHBIM U3 BCEX METOOB
CpaBHEHMs ABYX pachpefeneHuid. Tak kak MHOTHE OPHUEHTHPOBAHHBIE HA PHIHOK MPH-
JIO’)KEHUSI, TIOMUMO pPAacCMAaTPUBAEMBIX B ATOW TJIaBe, YacCTO HCIIOJIB3YIOT XH-KBaJpaT
TECT, TO OH omnucaH B [Ipunoxxennn A. OqHaKo A HAIIMX LeIed HAUTy4IIUM METOAO0M
oynet tect K-C. DTOT 0ueHb 3(pPEeKTUBHBIN TECT MPUMEHUM K Hesueucmvim pactpese-

' Uurerpan QyHKIMH, ONUCHIBAIONIEH HOPMATBHOE PACTIPE/ENIEHUE, B IEHCTBUTENBHOCTH HENb3S TOUHO
paccuuTaTh, HO €ro MOYHO HOJIYYHUTh C OOJBIION CTENEHBI0 TOYHOCTH C HOMOIIBIO ypaBHeHus (3.21),
YEro HeNb3sl CKa3aTh O MHOTHUX JPYTUX PacHIpeaesIeHHsIX
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JICHUSIM, KOTOpBIE SBISIIOTCS (DYHKIMEH OAHON HE3aBUCHUMOW TepeMEHHOW (B HaIlleMm
ciyyae, IpuObUTb 32 OJIHY CHCIIKY).

Bce dynkmum pacnpeneneHus BEpOSITHOCTH UMEIOT MHUHMMalbHOE 3HadeHue 0 u Mak-
cumanibHoe 3HadueHue 1. To, kak oHu BenyT ce0st Mex a1y HUMHU, U oTiandaer ux. Tect K-C
U3MepSeT OYeHb MPOCTYIO MepeMeHHylo D, koTopas omnpeaenseTcss Kak MakCHMajibHOE
abCoNIIOTHOE 3HA4YEHHWE PA3HOCTH MEXIy JByMs (YHKIHSIMH — pacrpeneieHus
BeposaTtHOCcTH. Tect K-C nmocrarouno mpoct. N 0OBEKTOB (B HallleM ciy4yae CIENIOK)
HOPMUPYIOTCS (BBIYMTAETCS CpEHEE 3HAYEHHE, M MOJydyeHHas pa3HOCTh JENUTCS Ha
CTaHJapTHOE OTKJIOHEHHWE) U COPTHPYIOTCS B Topsake Bo3pactaHus. Korma wmbl
OpPOXOJAUM O3TU OTCOPTUPOBAHHBIE W HOPMHUPOBAHHBIE CJEJKH, HAKOIUJICHHAS
BEPOATHOCTh paccMaTpuBaeMoro konudecta caenok naenutcs Ha N. Korma mber 6epem
NEPBYIO CAEIKY B OTCOPTUPOBAHHON  IOCIEOBATEIBHOCTH C  HAUMEHbBIIUM
CTaHJAPTHBIM 3HAYEHUEM, (YHKYUsi pacnpeoenenus eeposmuHocmu (cumulative density
function, danee — @PB) paBaa 1/N. JIns Kax10r0 CTAaHAAPTHOTO 3HAYEHUS, KOTOPOE MBI
IPOXOJUM, TPUOMMKAsACh K HAuUOONIbIIEMYy CTaHIAPTHOMY 3HAYEHHIO, K UHCIHTEIIO
npubaBiseTcs eauHUNa. B koHIe mocnenoBarenbHocT Hama @PB Oymer paBHa N/N,
win 1. JIng Kaxa0ro CTaHJapTHOTO 3HAYEHHS MBI MOKEM PAaCCUUTATh TEOPETHUECKOE
pactnpenenenne. TakuM 00pa3oM, MBI MOXEM CPaBHHUTH (DAaKTHUECKYHO (YHKIIHIO
pacrpesieieHus: BEpPOATHOCTH C JI000N TeopeTHYecKoil (yHKIMEH pacrhpeeseHus
BepostHocTH. [Tepemennas D, nnm cratuctuka K-C (K-C statistic), paBHa HanOOIbIIIEMY
pPacCTOSHUIO MEXJy 3HaueHHeM Haied QakTuueckod (GYHKIMU pachpeaesieHus
BEpPOSITHOCTH M 3HAYEHUEM TeopeTrhdeckoro pacupenenenus OPB npu sTtom ke cras-
naptHoM 3HaueHuu. [Ipu cpaBHeHMHM (aktudyeckoit ®PB mius manHOTO CTaHIapTHOTO
3HaueHus ¢ teopernyeckoil ®PB i1 3TOro »e CTaHIapTHOrO 3HAYEHHUSI Mbl JTOJHKHBI
Takke CpaBHUTH TeopeTnueckyto @OPB mpenpiaymiero cTaHmapTHOrO 3HAY€HUS C
daxTrueckoit @PB Tekyiero cTaHaapTHOrO 3HAYEHUSI.

J171s TOro 4TOOBI MPOSCHUTH ATY CUTYAIMIO, TIOCMOTPUM Ha PUCYHOK 4-1. OTMEThTE. YTO
B TOuke A ¢akThdeckass KpuBas HAXOJUTCS BHIMIe TeopeTudeckoid. [loaTtomy Mol
CpaBHHMBaeM Tekyllee 3HaueHue ¢paktuyeckoit ®PB ¢ TekymuM TeopeTnyeckum 3Haue-
HUEM JUIS HaXOXJIeHHUsI HanOoJbiei paznoctu. OnHako B Touke B akTuueckas kpuas
HaXOAMTCA HIKE TeopeTudeckoil. [loaToMy MBI cpaBHHBaeM Mpeblayiiee GakTuIeckoe
3HAUYEHUE C TEKyIIMM TEOpEeTUYECKHM 3HaueHueM. lnes cocTouT B TOM, 4YTO B
pe3ylbTaTe Mbl BbIOEpeM HauOOJBIIYIO PA3HOCTD.

Jist KaXK10TO CTaHAAPTHOTO 3HAYEHHUSI HaM HaJ0 B3STh a0COJIOTHOE 3HAYEHUE Pa3HOCTH
MEXIy TeKyImuM 3HaueHneM (paktunueckoid ®PB u TekymuM 3HaueHUEM TEOPETHIECKOM
O®OPB. Hawm Takxke Hajo B34Th a0CONIOTHOE 3HAYEHUE PA3HOCTH MEXKAY MPEAbIIyIIUM
3HaueHneM (paktudeckoit ®PB u Texymnmm 3HaueHneM Teopernueckoir @PB. TToBTopus
3Ty OMEpaIuio JIsl BCEX CTaHJAPTHBIX 3HAUCHUN TOUYeK, rae ¢akruueckas OPB nenaer
cka4yok BBepx Ha 1/N, 1 B31B HauOOJBIIYIO PA3HOCTb, MBI OTIPEAEIUM NEpeMEeHHYI0 D.
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2 CTaHI[anI‘HOC 3HaYCHHE

Pucynok 4-1 Tecm K-C

Yem HIKe 3HaueHue D, TeM Oosbliie MoXou /1Ba pacnpeneneHus. Mbl MoxeM Mmpeod-
pa3oBaTh 3HaYeHUE D B ypOBEHb 3HAYMMOCTHU C IOMOIIBIO CETYIOME popMyIbL:

(4.01) SIG= 2 J%2) *4-2 *x EXP(-2*J "~ 2* (N " (1/2) * D) " 2),

J=1

rae SIG = ypoBeHb 3HauuMoOCTH AJis1 JaHHoro D u N;
D = cratucruka K-C,;

N = KOJIMUEeCTBO CAEJIOK, IO KOTOPBIM orpeaeseHa craructuka K-C;

% = omnepaTop, 03HAYAIOIIUA OCTATOK MOCIe AeyieHus. 3aechk J%?2 naeT ocTaTok mocie
nenenus J Ha 2;

EXP() = sxcrioneHUnaibHas GyHKLUS.
Her nHeo6xoaumoctu cymMMupoBath 3HaueHus J ot 1 10 0eCKOHEUHOCTH. Y paBHEHHE
cxoauTcst (00bIYHO OYEHb OBICTPO) K OlpeieieHHOMY 3HaueHHo. [Tocie Toro kak mpe-
JIeJ1 JOCTUTHYT (COMIaCHO JOIYCKY, YCTaHOBJIEHHOMY I0JIb30BaTeIEM), HET HEOOXO0IU-
MOCTH IIPOJOJKATH CyMMHUPOBAaHUE 3HAUECHUH.

Paccmotpum ypaBuenue (4.01) na npumepe. Jomyctum, y Hac ects 100 cnenok, a
3Hauenue craructuku K-C pasno 0,04:

J1=(1%2)*4-2%EXP(-2 * 172 * (100°(1/2) * 0,04) " 2) =1*4-2% EXP(-2 * A 2 *
(10 * 0,04)" 2) =2 * EXP(-2 * 12 * 0, 2) = 2*EXP(-2*1*0,16) = 2 * EXP(-0,32) =
2 *0,726149 = 1,452298

Takum oOpa3om, HalIMM [IEPBBIM 3HaUeHUEM sBisiercs 1,452298. Teneps npudaBum
ClIeAyIolIee 3HaYCHUE:!

J2=(2%2)*4-2%EXP(-2 * 2/ 2 * (100" (1/2) * 0,04)"2) =0*4-2* EXP(-2 * 2/ 2 *
(10 * 0,04)" 2) = -2 * EXP(-2 * 2/ 2 * 0,4 2) = -2*EXP(-2*4*0,16) = -2*EXP(-1,28)
=2 *0,2780373 = -0,5560746
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[Tpu6Gasus -0,5560746 k Hamiei Tekymeld cymme 1,452298, MbI MOJIydYuM HOBYIO TEKY-
nryro cymmy 0,8962234. 3atem cHoBa yBenuuuMm J Ha 1, Teneps oHO OyneT paBHO 3, U
pemM ypaBHeHue. [lonyuuBieecs 3HadeHHe npubaBuM K Tekyiend cymme 0,8962234.
Crnenyer mocTymaTh TakuM OOpa3oM M Jaliblle, MOKa TEKyIlas CyMMa B Ipeaenax
JIOTIyCKa HE MepecTaHeT M3MEHAThCSA. B HamieM mpumepe mpeaenbHoe 3HadeHHE OyaeT
paBHo 0,997. OtoT oTBeT 03HavaeT, yTo npu 100 caenkax u 3HaueHuu cratuctuku K-C
0,04 wmb1 MoxkeM ObITh yBepeHbl Ha 99,7%, uro dakTuyeckoe pachpeaeieHue
TeHEpUPOBAHO (QYHKIMEH TEOPEeTUYECKOro pacmhpeesieHus. J[pyruMu CoBaMHu, MBI
MoxkeM ObITh Ha 99,7% yBepeHbl, uTO (YHKIHUS TEOPETUYECKOTO pacrpeesieHus
npeicTaBsieT (GakTHUECKOe pacrpeseieHne. B 1aHHOM ciydae 3TO OYeHb XOPOIIHid
YpOBEHb 3HAYMMOCTH.

Co3panne xapakTepuCcTHYECKON (PYHKIMHU pacnpeaeseHust

HopmainkHoe pacripenenieHie BepOSTHOCTH JTAlIeKO HE BCEerna SIBISETCS XOPOIIEH Mo-
JIeNIBI0 pacIpe/ieNieH sl TOProBbIX MpuObUIel u yObITKOB. boee Toro, HM 0HO U3 pac-
MPOCTPAHEHHBIX PaCIPEICICHNN BEPOSATHOCTH HE SBISIETCS HICANBbHOW Mojensio. [lo-
9TOMY MBI JIOJDKHBI CaMH CO3/1aTh (DYHKIMIO JUIS MOJETUPOBAHMS pacHpeseseHus Ha-
LIMX TOPTOBBIX MPHUObLIEH U YOBITKOB.

Pacnpenenenue n3MeHeHHH 1eHBI B OOIIEM clydae OTHOCUTCA K pacIpelesieHUsIM
[Tapero (cm. mpunoxenue B). Pacmpenenenune ToproBeix P&L MoxHO cuuTaTh
mpancghopmayueli pacripelielleHus] 1eH. DTa TpaHchopMalus SBISIETCS pPe3yIbTaToM
TOPTOBBIX METOOB, KOTJIa TPEHAEPHI MBITAIOTCS MOHU3UTh CBOM YOBITKA W YBEIIWYHUTH
npuObUIM, CIIEOBATEeNIbHO, paclpenesieHue TOproBbix P&L MOXHO OTHeCTH K
pactipeaenenusim [lapero. OmgHako pacrpezaelieHne, KOToOpoe Mbl OyaeM Hu3ydarh, HE
apinsieTcs pacnpenenenuem [lapero. Pacnpenenenue Ilapeto, kak u Bce apyrue GyHKIMN
pacrpeneneHus, MOJeIUpPYeT ONpeAeTICHHOe BEPOSITHOCTHOE siBiieHHe. OHO MOAETHpYyeT
pacmpenielieHue CyMM HE3aBHUCHMBIX, WJCHTHYHO PACHpPEENICHHBIX CIIyYailHbIX
nepeMeHHbIX. DYHKIUS pacTpeeseHns, KOTOPYIO MBI OyeM U3y4arb, He MOJACTHPYET
KOHKPETHOE BEpOSATHOCTHOE siBieHne. OHa MoOJAeNMpyeT MHOTHE YHHMMOJaJbHbIE
¢yHkumu pacnpeneneHus. [lodTroMmy oHa MOXET TOBTOPUTH (OPMY W IIIOTHOCTH
BEpOSTHOCTH pactpenenenus [lapero, a Takxke I000ro JIpyroro yHHUMOAAIHHOTO
pacnpeesneHusl.

Teneps MbI co3aaaum 3Ty ¢yHKIMIO. {7151 Hayana pacCMOTPUM ClieIyrollee YpaBHEHHUE:

(4.02) Y=1/(X"2+1)

I'padux sTOro ypaBHeHHS — OOBIUHAS KOJOKOJIOOOpa3Has KpHBas, CHUMMETpUYHAs
OTHOCHTEJIBHO OCH Y, KaK IT0Ka3aHO Ha pUCYHKE 4-2.

Takum o0pa3om, Mbl OyJIeM CTPOMTH CBOM DACCYXXAEHHUS, HCHOJIb3Yys 3TO oOIee
ypaBHeHue. IlepemenHyro X MOXHO NPEICTAaBUTh KaK YUCIO CTAHJIAPTHBIX €JUHULL C
KQKJI0OM CTOPOHBI OT CpEAHEero, T.e. OT Och Y. MBI MOXEM HCIOJIb30BaTh IEPBBII
MOMEHT 3TOTO «paclpeieNieHus», PacloyOKEHUE €ro CpPeJHEro 3HaueHus, J00aBUB
3HAYECHUE NI U3MEHEHUS PACIIONIOKEHU Ha Ocu X. YpaBHEHHE U3MEHUTC CIIEAYIOLIUM
obpazoM:

(4.03) Y=1/(X-LOC"2+1),
rae Y = opauHaTa XapaKTepUCTUUeCKO (yHKINH;

X = KOJIMYeCTBO CTaHAAPTHBIX OTKJIOHeHI/Iﬁ;

LOC = nepeMeHHas, 3aJaomasi pacloioKEHUE CPETHEr0 3HAYCHUS, NMEPBBIH MOMEHT
pacrpeaeieHus..
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Pucynok 4-2 LOC = 0 SCALE = [ SKEW = 0 KURT = 2
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Pucynok 4-3 LOC =0,5, SCALE = I, SKEW = 0, KURT= 2

Takum o0Opa3oM, ecnu Obl MBI XOTENTH W3MEHUTH PACIIONOKEHHE, MEPEBUHYB TpauK
BieBo Ha 0,5 exunuipl, Mbl 061 yecTaHoBWIM LOC Ha -0.5. DToT rpaduk n3odpakeH Ha
pucynke 4-3.

Takum xe oOpa3om, eciau Obl Mbl XOTEIH CMECTUTh KPUBYIO BIPABO, TO HCIOJb-
30Banu Obl monoxurenpbHoe 3HaueHue s nepemeHHod LOC. LOC ¢ HyneBbIM
3HauYeHUEM He OyJIeT cMelaTh rpaduk, Kak MoKa3aHo Ha pUCyHKe 4-2.

[Tokazarens B 3HaMeHaTelle BIMAET Ha 3Kcuecc. [0 HAcTOSIIEro MOMEHTa 3KCIECC
ObLT paBeH 2, HO Mbl MOKEM H3MEHHUTH €ro, U3MEHUB 3HAauYCHHUE MoKa3zarens. Temnepb
dopMmyiy Hamiel XapaKTepHCTHYECKOM (YHKIMM MOXKHO 3alucaTh CIEAYIOUIM
obpazoM:

4.04) Y=1/((X-LOO"KURT +1),
rae Y == opJAuHAaTa XapaKTepUCTUIECKOU (PyHKIINU;
X = KOJUYECTBO CTAHJAAPTHBIX OTKIIOHECHHII;
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LOC = mepemeHHas, 3aaaromias pPaclojOKEHHE CPETHETO 3HAYCHHsI, IMEePBBIN
MOMEHT pachpe/eIeHus;
KURT = nepemenHnas, 3aaromias 3KCIecC, YeTBEPThII MOMEHT pacrpeieieHuUs.

Pucynku 4-4 n 4-5 mokasblBalOT BIMSHHUE JKCIIECCa HA HAILY XapaKTEPUCTHUECKYIO
¢ynknuo. OTMEThTE: YeM BBIIE TOKAa3aTeNb, TeM 00Jiee MI0CKOBEPX0e U TOHKOXBOCTOE
pacrpenenenue (IKCIecc MEeHbIIe HOPMaJIbHOT0), U YeM MEHbIIIE MI0Ka3aTelb, TeM 0ojee
OCTPBIN BEpX M TE€M TOJIIE XBOCTHI pacrpeaesieHus (dKciecc OobIe HOPMaIbHOTO).
UroObl HE MOMYYUTh HppanuoHanbHoe yucio, korna KURT < 1, mbl OyaeM ucmosnb-
30BaTh a0COJIIOTHOE 3HA4YeHHEe Kod(PdHuIlMEeHTa B 3HaAMEHaTene. DTO HE TOBJIMSICT Ha
dopmy kpuBoii. Takum 00pa3zom, MBI MOXKEM TiepenucaTh ypaBHeHue (4.04) cneayomum
obpazoM:

(4.04) Y =1/(ABS(X - LOC)" KURT + 1)

MpI MOKeM OOaBUTH MHOXKUTEIh B 3HAMEHATENE, YTOOBI KOHTPOJIMPOBAThH HIMPHHY,
BTOPOH MOMEHT pacmpeseneHus. XapakTepucTuueckas (QyHKIus OyAeT BBIMJISIETH
CJIEIYIOIIM 00pa3oM:

(4.5) Y =1/(ABS((X - LOC) * SCALE)* KURT + 1),

riae Y = OpAMHATa XapaKTePUCTUICCKON (HyHKIINH;

X = KOJIM4YECTBO CTaHJAPTHBIX OTKIOHECHMUI;

LOC = mnepemeHnHas, 3afaromias pacrojOKEHUE CPEIHEro 3HAYECHUS, IEpPBbIN
MOMEHT paclpeeiICHus;

WO N 5 S S W T S S Y Y T Ty N T W

-3 -2 -1 0 1 2
Pucynok 4-4 LOC=0, SCALE =1, SKEW = 0, KURT = 3
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Pucynok 4-5 LOG = 0, SCALE = 1, SKEW = O, KURT = 1

KURT = nepemennas, 3a1armas 3KCIECC, YETBEPThII MOMEHT PacCIpEeeIICHHUS;
SCALE = nepemeHHas, 3a1am011as MIMPUHY, BTOPOIl MOMEHT pacIpeleIcHHUs.

Pucynku 4-6 u 4-7 wuocTpupyloT U3MEHEHHUE NapameTpa IupHHbL. JleiicTBre 3TOro
napamMeTpa MOKHO NpEACTaBUTh KaK JIBUKEHHWE FOPU3OHTAIBHOM OCH BBEPX WJIM BHU3
Korma och crnBuraercst BBepx (IIpM YMEHBLICHHH IIUPUHBI), TpapuK pacumpsercs (cM
pUCYHOK 4-6), Kak Oy/ATO MBI CMOTPHM Ha €ro BEpXHIOI yacTh. Ha pucynke 4-7 nokasa-
Ha oOpaTHasi CUTyaIusl, KOTJia TOPH30HTANIbHAs OCh CABHTAeTCs BHU3 U KPHUBas pacmpe-
JeNieHust cxxumaeTcs. Tenepp y Hac ecTh XapakTepucTuieckas (pyHKIMs pacnpeaesieHus,
C IIOMOIIbIO KOTOPOW MBI KOHTPOJUPYEM TPU U3 UYETBIPEX MOMEHTOB paclpeesIeHUs
Ceituac pacnpezneneHue cuMMETpudHO. st 310l QpyHKIMM HaM HE0OXO0AUMO 100aBUTh
K03(pPULIMEHT acUMMETpUH, TPETH MOMEHT paclpeleieHusl. XapaKTepHCTHIecKas
(GyHKUUs TOrna OyaeT BBIMVIAAETh CIEAYIOIHUM 00pa3oM:

(4.06) Y=(1/(ABS((X - LOC) * SCALE) * KURT + 1)) * C,

rae C = nokaszaTellb aCHMMETPUH, PACCUMTAHHBIN CIEAYIOUIUM 00pa3oM:

(4.07) C = (1 + (ABS(SKEW) ~ ABS(1 / (X - LOC)) *

* sign(X) * -sign(SKEW))) * 0,5;
Y = opauHaTa XapakTepUCTHUECKON (yHKIIHNH;
X= KOJIMYECTBO CTAHAAPTHBIX OTKIIOHCHUH;
LOC= nepemennasi, 3a/1a0111ast pacloyOKEHUE CPETHETO 3HAYEHUS, TIEPBBIM
MOMEHT pachpeesieHus;
KURT = nepemenHnas, 3aiaromas 3KcLecc,
YETBEPTHIA MOMEHT paclpeieTICHuUs;
SCALE = nepemenHasi, 3a7atoiasi LIMPUHY, BTOPO MOMEHT paclpeeiaeHus;
SKEW= nepemenHas, 3ajaroniasi aCHMMETPHIO, TPETUII MOMEHT pacIpeieieHHts;
sign() = ¢pyHkums 3HaKa, uncio 1 umm -1. 3nak X paccunteiBaercs kak X/ ABS(X)
g X, He paBHoro 0. Ecnu X paBHO HyI10, 3HaK OyZ€T CUUTAThCS
MOJIOKUTEIbHBIM;

Pucynku 4-8 u 4-9 noka3plBaroT 1€HCTBUE IEPEMEHHON aCHMMETPHUH Ha PACIIPEAEICHHE.
OTMeTHM HECKOJIBKO BaxkHBIX ocobenHoctedr mapamerpoB LOC, SCALE, SKEW wu
KURT. 3a wuckmoueHueM nepemeHHoil LOC (xoTopas Bblpa)k€Ha Kak YHCIIO
CTaHJAPTHBIX 3HAYEHUH JJIs1 CMELIECHUS paclpeeNIeHNs), IpyTrue Tpu
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Pucynok 4-6  LOC=0, SCALE =0,5, SKEW = 0, KURT=2

0

0,8
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Pucynok 4-7 LOC=0, SCALE = 2, SKEW = 0, KURT=2,

0
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Pucynok 4-8 LOC=0, SCALE =1, SKEW =-0,5, KURT = 2.
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Pucynok 4-9 LOG =0, SCALE = 1, SKEW = +0,5, KURT = 2.

IIepEMEHHbIE SBISIIOTCS O€3pa3MEpPHBIMH, TO €CTh MX 3HAYCHUS SBISIIOTCS YHCIAMHU, KO-
TOpBIE XapaKTEepU3YyIOT (OpPMY pacrHpeiereHHus M OTHOCITCA TOJNBKO K 3TOMY pac-
npeaeneHno. 3HaYeHNs TapaMeTpoB OyIyT APYTHMMH, €CITU Bbl IPUMEHHUTE CTaHIApTHbIC
MU3MEPHUTEIIbHBIE METO/IBI, JETAIBHO OIMCaHHBIE B pas3jeine «BeauunHbl, ONUCHIBAIOIINE
pacnpeneneHus» raaBbl 3. Hampumep, ecinu Bbl onpenenuTe OJuH U3 K03 PHUIHUEHTOB
acuMMetpuu Ilupcona Ha HabGope AAaHHBIX, OH OyJOEeT OTJIMYAThCS OT 3HAUCHMs Iepe-
menHo SKEW nns pacnpenenenuil, paccMaTpUBaeMbIX 3/1€Ch. 3HAUEHUS YETHIPEX Ie-
PEMEHHBIX YHUKAJIBHBI U PACCMaTPUBAEMOIO PACIPENEICHUS U UMEIOT CMBICII TOJIBKO
B JaHHOM KoHTekcre. KpaliHe BakeH HHTEpBaJl BO3MOXHBIX 3HAa4EHMM 3THUX
nepemeHHbIX. [lepemennas SCALE Bcerna nomkHa OBITh TTOJIOKUTEIHHOM, KPOME TOTO,
OHa He orpaHuyeHa ceepxy. To xke camoe BepHO i nepemenHo KURT. Ha npakruke,
OJIHAKO, Jy4llle MUCMOJIb30BaTh 3HaueHus oT 0,5 mo 3, B kpaiiHem ciyyae, oT 0,05 1o 5.
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Bbl MokeTe wHCIONB30BaTh 3HAYEHHS M 32 NpelelaMHU 3TUX KpallHHX TOuYeK Mpu
YCJIOBHH, YTO OHU OOJIbIIIE HYJIA.

[Tepemennas LOC MOXeT OBITh IOJOXKHUTEIBHOW, OTpUIIATEILHON winu HyieM. [la-
pamerp SKEW nomxen ObITh OOnblie MM paBeH -1, U MeHble wiu paseH +1. Korna
SKEW pasen +1, Bcs mpaBasi CTOpOHa pacrpeaesieHns (CrpaBa OT MHWKa) paBHA IHKY.
Korna SKEW pagen -1, nuky paBHa Bcsl jieBasi CTOpOHa pacnpeneneHus. MHrepBans
3HaYEHUI MepeMEeHHBIX B 00IIIeM BU/IE TAKOBBI:

(4.08) - 6eckoneunocth < LOC < + 6€CKOHEUYHOCTh
(4.09) SCALE>0
(4.10) -1<=SKEW<=+1

(4.11) KURT>O

Pucynku c 4-2 no 4-9 nokassIBaloT, Kak JIETKO U3MEHSETCS pactpenaeneHue. Mbel MokeM
MOJIOTHATh 3TH YEThIPE MapaMeTpa TaKuM 00pa3oM, YTOOBI MOJTYUHUBIIEECS B PE3YIbTATE
pacmpeeneHre ObITO TIOXO0KE Ha JII000e Apyroe pacnpeneicHue.

IMoaronka nmapameTpoB pacnpeaejeHust

Kak u B mpouenype, onmucanHoil B riaBe 3, MO MOUCKY onTUMaiabHOro f mpu HOp-
MaJbHOM pacIlpeieleHUH, Mbl JOJDKHBI TpeoOpa3oBaTh HEOOpPaOOTaHHBIE TOPTOBBIC
JTaHHBIC B CTaHAAapTHBIC eauHHIBI. CHauaga Mbl BBIYTEM CPEIHEE W3 KaXIOW CHCIKH, a
3aTeM pa3/eluM IMOJyYeHHOE 3HaUeHUE Ha CTaHJapTHOe OTKiIoHeHue. [lanee Mbl OyneM
paboTtarh ¢ TaHHBIMU B CTAaHIAPTHBIX eAuHUIaX. [locne Toro kak

MBI IPUBEAEM CHEJIKU K CTAHIAPTHBIM 3HAYEHUSM, MOXKHO OTCOPTHUPOBATH UX B MOPSIKE
Bo3pactanus. Ha ocHOBe MoydeHHBIX JaHHBIX MbI cMoXkeM nipoBectr TecT K-C. Harmeit
uenbto siBnsgercs nouck takux 3HadeHuid LOC, SCALE, SKEW u KURT, kotopsie
HAWIYYITUM  00pa3oM TOAXOAIT Uil (PaKTUIECKOTO pachpenesieHus caeiok. s
OTIpeieTICHUs] «HAaWIy4IlIero npudamxeHus» Mul nonaraemcs Ha TectT K-C. Paccunraem
3HAQUYCHMS TMApaMETPOB, MCIOIB3YS «METOJI TpPyOOW CHIIBI ABAIIIATOTO BEKa». Mul
npocuntaeM kaxayro komounanuio 11 KURT ot 3 go 0,5 ¢ marom -0,1 (MbI MOxkeM
Takke B3aTh uHTEepBal oT 0,5 mo 3 ¢ marom 0,1, Tak Kak HampaBlIE€HUE HE HMEET
3HaueHus). Jlanee npocunrtaem kaxayro komouHanuto ans SCALE ot 3 go 0,5 ¢ marom
-0,1. IToka ocraBum LOC u SKEW paBubimu 0. Takum o0pa3zom, Ham Hag0 o0paborath
CIeIyIoIre KOMOMHAIIMH:

LOC SCALE SKEW KURT

0 3 0 3

2,9
2,8
2,7
2,6
2,5
24
2,3

W W W W W W W W
o O o o o o o o

2,2
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o 3 0 2,1
o 3 0 2

o 3 0 1,9
o 29 0 3

o 29 0 2,9
o 0,5 0 0,6
o 0,5 0 0,5

Jna xaxnoit komOuHauuu npoeaem Tect K-C. KomOunaumio, xotopas gact Hau-
MeHblyto cratuctuky K-C, 6ynem cuutarh ontuManbHoil ans napamerpoB SKALE u
KURT (na nannasiii MoMeHT). YToOs! mpoBectu TecT K-C i kaxaon KoMOUHAIIMK, HAM
HE0O0X0IMMO Kak (haKTHUECKOE paclipelie/ieHHe, TaKk M TEOPETUYECKOE paclpeieieHue
(ompenensiemoe mapaMeTpaMH TECTUPYEMOTO XapaKTEPUCTHUUECKOI'O PpacIpeleieHHUs).
Msl yxe 3HaeM, Kak co3aath (QyHKIMIO pacrpeneneHus BepositHocTH X/N, rae N sB-
JsieTcsl OOIIMM YHUCIIOM CAENOK, a X sBisercss paHroM (ot 1 go N) naHHOW CHenKH.
Tenepp Ham Hano paccuutate ®PB g Teopernyeckoro pacrnpenenceHuss Ipu JaHHBIX
3HaueHusix mapamerpoB LOC, SCALE, SKEW wu KURT. V Hac ectb
XapakTepucTuyeckass (YHKLIHS pEryJupyeMoro paclpelesieHus, OHa 3aJaercs
ypaBHeHueM (4.06). YrtoObr nomyuuts PPB wu3 xapakrepuctuueckoil ¢GyHKIMH,
HEOOXOJMMO HAWTH HHTErpaj XapakTepucTUuecKor (yHkiuu. Mbl 0003HauaeM HH-
Terpai, T.e. IUIOIIa/lb MO KPUBOW XapakTepucTuueckod pyHkuuu B Touke X, kak N(X).
Takum o0Opa3om, Tak Kak ypaBHeHHE (4.06) 1aeT nepByr0 MPOU3BOAHYIO HHTETpaja, Mb
o6o3Haunm ypaBHeHue (4.06) kak N'(X). B OonpIIMHCTBE CiydaeB Bbl HE CMOXKETE
BBIBECTU HMHTErpayl (hyHKIIMH, AK€ €CIHM Bbl OINBITHBIA MaTeMaTuk. [loaTomy BMecTO
uHTerpupoBaHus pyHkuuu (4.06) Mbl OyzneM HCHOIb30BaTh APYroi METOA. DTOT METOJ
notpedyeT OOJIBIIMX YCUIIUI, HO OH IPUMEHUM K JIF000H (pyHKLUH.

BepositHoCTh 11151 M1000W TOYKM Ha TpaduKe XapaKTepUCTUYECKON (DYHKIUU MOMXKHO
OLIEHUTb, €CJIM pACIpelesieHHe IpPeJICTaBUTh cebe Kak I0CIe0BaTeIbHOCTh Y3KHX
OpsIMOYTOJIbHUKOB. Torzaa s mo00ro JAHHOTO NMPSAMOYTOJIbHUKA B PaCHpEesIEHUU Bbl
MOJKETE PacCUUTATh BEPOATHOCTb, ACCOLIMMPOBAHHYIO C ATHM IPSMOYTIOJIBHUKOM, KaK
OTHOIIEHHWE CYMMbl IUIOIIAJeH BCEX MPSAMOYIOJIbHUKOB CjJ€Ba OT  Balllero
OpsSIMOYTOJIbHUKA (BKJIFOYAsl IUIOLIA/b BAlEro NPSIMOYTOJIBHHUKA) K CyMMe IUIOIIaaen
BCEX MPSMOYIOJbHUKOB B pacnpeneneHud. Yem Oosblie MNpSMOYTrOJbHUKOB BbI
UCIIONIb3yeTe, TeM Oojiee TOYHBIMH OyAyT NOJy4eHHbIE BepoATHOCTH. Eciamu Obl BbI
UCIIOJIb30BaIM OECKOHEYHOE YHUCIIO MPSIMOYTOJIbHUKOB, TO Ball pacyeT ObUl Obl TOUHBIM.
PaccMoTpuM mpoueaypy IoMCKa IUIOIIAAEH TIOJ KPUBOM XapaKTEpUCTHUYECKOIO
pacnpenenenus Ha npumepe. JlomycTuM, Mbl XOTUM HaWTH BEPOSTHOCTH, acCOLMUPO-
BaHHBIE C Ka)IbIM oTpe3koM JuiMHoM 0,1 B mHTepBane or -3 no +3 curma. OT™MeTshTE,
yto B Tabnuie (c. 183) paccmorpen unrepsai ot -5 a0 +5 curma. Jlemo B ToM, 4TO JIy4-
I1€ BBIUTH HA 2 CUTMBI 32 OTpaHUYUTENIbHBIE MapaMeTpsl (-3 1 +3 curMa B HallleM Ciy-
yae), 4ToObl MOJy4yuTh Oosiee TOYHbBIE pe3ysbTaThl. OTMEThbTE, UTO X — 3TO YHUCIO
CTaHJApPTHBIX €IUHMII, HA KOTOPOE MBI CMEILIEHbI OT CpelHero 3HaueHusd. Jlanee mayr
3HAYEHMs YeThIpex mapamerpoB. Cienyronuii cronder; — 31o crosdern N'(X), kKoTopbrit
OTpa’kaeT BBICOTY KpHUBOH B Touke X HpU 3TUX 3HadyeHusAX mnapameTrpoB. N'(X)
paccuuthiBaeTcs u3 ypaBHeHus (4.06). Bocnionb3yemcst ypaBuenueM (4.06). JomycTtum,
HaMm Hazao paccuutaTh N'(X) s X= -3 co 3naueHusmu napametpos 0,02, 2,76, 0 u 1,78
st LOC, SCALE, SKEW u KURT cootBerctBenHo. CHauana paccyuTaeM MoKa3aTeinb
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acumMeTpuu s ypaBHeHus (4.06). @opmyna mis pacdyera C 3amaeTcss ypaBHEHHUEM
(4.07):

X LOG SCALE SKEW  KURT N'(X) Yp. (4.06) Haxomennas cymma  N(X)
-5,0 0,02 2,76 0 1,78 0,0092026741 0,0092026741 0,000388
-4,9 0,02 2,76 0 1,78 0,0095350519 0,018737726 0,001178
-4,8 0,02 2,76 0 1,78 0,0098865117 0,0286242377 0,001997
-4,7 0,02 2,76 0 1,78 0,01025857 0,0388828077 0,002847
-4,6 0,02 2,76 0 1,78 0,0106528988 0,0495357065 0,003729
-4,5 0,02 2,76 0 1,78 0,0110713449 0,0606070514 0,004645
-4,4 0,02 2,76 0 1,78 0,0115159524 0,0721230038 0,005598
-4,3 0,02 2,76 0 1,78 0,0119889887 0,0841119925 0,006590
-4,2 0,02 2,76 0 1,78 0,0124929748 0,0966049673 0,007622
-4,1 0,02 2,76 0 1,78 0,0130307203 0,1096356876 0,008699
-4,0 0,02 2,76 0 1,78 0,0136053639 0,1232410515 0,009823
-3,9 0,02 2,76 0 1,78 0,0142204209 0,1374614724 0,010996
-3,8 0,02 2,76 0 1,78 0,0148798398 0,1523413122 0,012224
-3,7 0,02 2,76 0 1,78 0,0155880672 0,1679293795 0,013509
-3,6 0,02 2,76 0 1,78 0,0163501266 0,184279506 0,014856
-3,5 0,02 2,76 0 1,78 0,0171717099 0,2014512159 0,016270
-3,4 0,02 2,76 0 1,78 0,0180592883 0,2195105042 0,017756
-3,3 0,02 2,76 0 1,78 0,0190202443 0,2385307485 0,019320
-3,2 0,02 2,76 0 1,78 0,0200630301 0,2585937786 0,020969
-3,1 0,02 2,76 0 1,78 0,0211973606 0,2797911392 0,022709
-3,0 0,02 2,76 0 1,78 0,0224344468 0,302225586 0,024550
-2,9 0,02 2,76 0 1,78 0,0237872819 0,3260128679 0,026499
-2,8 0,02 2,76 0 1,78 0,0252709932 0,3512838612 0,028569
-2,7 0,02 2,76 0 1,78 0,0269032777 0,3781871389 0,030770
-2,6 0,02 2,76 0 1,78 0,0287049446 0,4068920835 0,033115
-2,5 0,02 2,76 0 1,78 0,0307005967 0,4375926802 0,035621
IIpooondicenue
X LOG SCALE SKEW KURT N'(X) Vp. (4.06) Haxonnennas NX)

cymma
-2,4 0,02 2,76 0 1,78 0,0329194911 0,4705121713 0,038305
-2,3 0,02 2,76 0 1,78 0,0353966362 0,5059088075 0,041186
-2,2 0,02 2,76 0 1,78 0,0381742015 0,544083009 0,044290
-2,1 0,02 2,76 0 1,78 0,041303344 0,5853863529 0,047642
-2,0 0,02 2,76 0 1,78 0,0448465999 0,6302329529 0,051276
-1,9 0,02 2,76 0 1,78 0,0488810452 0,6791139981 0,055229

-1,8 0,02 2,76 0 1,78 0,0535025185 0,7326165166 0,059548
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-1,7 0,02 2,76 0 1,78 0,0588313292 0,7914478458 0,064287
-1,6 0,02 2,76 0 1,78 0,0650200649 0,8564679107 0,069511

-1,5 0,02 2,76 0 1,78 0,0722644105 0,9287323213 0,075302
-1,4 0,02 2,76 0 1,78 0,080818341 1,0095506622 0,081759
-1,3 0,02 2,76 0 1,78 0,0910157581 1,1005664203 0,089007
-1,2 0,02 2,76 0 1,78 0,1033017455 1,2038681658 0,097204
-1,1 0,02 2,76 0 1,78 0,1182783502 1,322146516 0,106550
-1,0 0,02 2,76 0 1,78 0,1367725028 1,4589190187 0,117308
-0,9 0,02 2,76 0 1,78 0,1599377464 1,6188567651 0,129824
-0,8 0,02 2,76 0 1,78 0,1894070001 1,8082637653 0,144560
-0,7 0,02 2,76 0 1,78 0,2275190511 2,0357828164 0,162146
-0,6 0,02 2,76 0 1,78 0,2776382822 2,3134210986 0,183455
-0,5 0,02 2,76 0 1,78 0,3445412618 2,6579623604 0,209699
-0,4 0,02 2,76 0 1,78 0,4346363128 3,0925986732 0,242566
-0.3 0,02 2,76 0 1,78 0,5550465747 3,6476452479 0,284312
-0,2 0,02 2,76 0 1,78 0,7084848615 4,3561301093 0,337609
-0,1 0,02 2,76 0 1,78 0,8772840491 5,2334141584 0,404499

0,0 0,02 2,76 0 1,78 1 6,2334141584 0,483685

0,1 0,02 2,76 0 1,78 0,9363557429 7,1697699013 0,565363

0,2 0,02 2,76 0 1,78 0,776473162 7,9462430634 0,637613
IIpooonscenue

X LOG SCALE SKEW  KURT N'(X) Yp. (4.06) Haxonnennas cymma  N(X)

0,3 0,02 2,76 0 1,78 0,6127219404 8,5589650037 0,696211
0,4 0,02 2,76 0 1,78 0,4788099392 9,0377749429 0,742253
0,5 0,02 2,76 0 1,78 0,377388991 9,4151639339 0,778369
0,6 0,02 2,76 0 1,78 0,3020623672 9,7172263011 0,807029
0,7 0,02 2,76 0 1,78 0,2458941852 9,9631204863 0,830142
0,8 0,02 2,76 0 1,78 0,2034532796 10,1665737659 0,849096
0,9 0,02 2,76 0 1,78 0,1708567846 10,3374305505 0,864885
1,0 0,02 2,76 0 1,78 0,1453993995 10,48282995 0,878225
1,1 0,02 2,76 0 1,78 0,1251979811 10,6080279311 0,889639
1,2 0,02 2,76 0 1,78 0,1089291462 10,7169570773 0,899515
1,3 0,02 2,76 0 1,78 0,0956499316 10,8126070089 0,908145
1,4 0,02 2,76 0 1,78 0,0846780659 10,8972850748 0,915751
1,5 0,02 2,76 0 1,78 0,0755122067 10,9727972814 0,922508
1,6 0,02 2,76 0 1,78 0,0677784099 11,0405756913 0,928552
1,7 0,02 2,76 0 1,78 0,0611937787 11,10176947 0,933993
1,8 0,02 2,76 0 1,78 0,0555414402 11,1573109102 0,938917
1,9 0,02 2,76 0 1,78 0,0506530744 11,2079639847 0,943396
2,0 0,02 2,76 0 1,78 0,0463965419 11,2543605266 0,947490
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2,1 0,02 2,76 0 1,78 0,0426670018 11,2970275284 0,951246
22 0,02 2,76 0 1,78 0,0393804519 11,3364079803 0,954707
23 0,02 2,76 0 1,78 0,0364689711 11,3728769515 0,957907
2,4 0,02 2,76 0 1,78 0,0338771754 11,4067541269 0,960874
2,5 0,02 2,76 0 1,78 0,0315595472 11,4383136741 0,963634
2,6 0,02 2,76 0 1,78 0,0294784036 11,4677920777 0,966209
2,7 0,02 2,76 0 1,78 0,0276023341 11,4953944118 0,968617
2,8 0,02 2,76 0 1,78 0,0259049892 11,5212994011 0,970874
2,9 0,02 2,76 0 1,78 0,0243641331 11,5456635342 0,972994
IIpoooncenue
X LOG SCALE SKEW KURT  N'(X) Vp. (4.06) HaxkomnnenHast N(X)
cymma
3,0 0,02 2,76 0 1,78 0,0229608959 11,5686244301 0,974990
3,1 0,02 2,76 0 1,78 0,0216791802 11,5903036102 0,976873
32 0,02 2,76 0 1,78 0,0205051855 11,6108087957 0,978653
33 0,02 2,76 0 1,78 0,0194270256 11,6302358213 0,980337
34 0,02 2,76 0 1,78 0,0184344179 11,6486702392 0,981934
3,5 0,02 2,76 0 1,78 0,0175184304 11,6661886696 0,983451
3,6 0,02 2,76 0 1,78 0,0166712734 11,682859943 0,984893
3,7 0,02 2,76 0 1,78 0,0158861285 11,6987460714 0,986266
38 0,02 2,76 0 1,78 0,0151570063 11,7139030777 0,987576
39 0,02 2,76 0 1,78 0,014478628 11,7283817056 0,988826
4,0 0,02 2,76 0 1,78 0,0138463263 11,742228032 0,990020
4,1 0,02 2,76 0 1,78 0,0132559621 11,7554839941 0,991164
4,2 0,02 2,76 0 1,78 0,012703854 11,7681878481 0,992259
43 0,02 2,76 0 1,78 0,0121867187 11,7803745668 0,993309
4,4 0,02 2,76 0 1,78 0,0117016203 11,7920761871 0,994316
4,5 0,02 2,76 0 1,78 0,0112459269 11,8033221139 0,995284
4,6 0,02 2,76 0 1,78 0,0108172734 11,8141393873 0,996215'
4,7 0,02 2,76 0 1,78 0,0104135298 11,8245529171 0,997110
4,8 0,02 2,76 0 1,78 0,0100327732 11,8345856903 0,997973
4,9 0,02 2,76 0 1,78 0,0096732643 11,8442589547 0,998804
5,0 0,02 2,76 0 1,78 0,0093334265 11,8535923812 0,999606
(4.07) C = (1 + (ABS(SKEW) ~ ABS(1 / X - LOC)) * sign(X) *

* -sign(SKEW))) * 0,5
= (1 + (ABS(0) * ABS(1/(-3-0,02)) =-1 *-1)) * 0,5
= (1+0) 0,5

=1
3arem nojcrasisieM C = 1 B ypaBuenue (4.06):
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(4.06)  Y=(1/(ABS((X - LOC) » SCALE) ~ KURT + 1)) * C
= (1/(ABS((-3-0,02) ¥ 2,76) ~ 1,78 + 1)) * 1
=(1/((3,02%2,76) ~ 1,78 + 1)) * 1

=(1/(8,3352° 1,78+ 1)~ 1
= (1/(43,57431058 + 1)) * 1
= (1/44,57431058) * 1
= 0,02243444681 ~ 1
= 0,02243444681

Takum o6pazom, B Touke X = -3 N'(X) = 0,02243444681 (oTMETbTE, YTO MBI PACCUUTHI-
BaeM 3HadyeHus B crondue N'(X) ans kaxxaoro 3HaueHus X).

Paccunraem ouepennoit cromnber, Tekyuryo cymmy N'(X), HaKarmMBaroIyocs ¢ poc-
ToM X. DTO caenarb noctaTouyHo mpocrto. Jlamee paccumraem cronbder; N(X) npms
BEPOATHOCTH, ACCOIMUPOBAHHOM C KaXKIbIM 3HAYeHHEeM X TMpPH JAHHBIX 3HAYCHHSIX
napameTrpoB. @opmyina ans pacueta N(X) BRIMISIINUT CIEIYIOMKUM 00pa3oMm:

C C-1 M

@12)  NO=(Q NX)+ Y NX)/2/Y NX),
. i=1 i=1 i=1

rae C = Texyiiee KOJTUYECTBO TOUYEK X;

M = o011ee Koau4yecTBO TOUeK X.

VYpaBHenue (4.12) o3HauaeT, 4TO MPU KAKIOM H3MEHEHHH X HEOO0XOAMMO 100aBUTH
TEKYIIyI0 CyMMY IIpU JaHHOM 3Ha4eHUH X K TeKylleld CyMMe MpeAbLAYIIero 3Ha4eHus
X, 3aTeM pa3JeNUTh MOJyUYEHHYI0 cyMMy Ha 2. Janee Moy4eHHbI pe3ysbTaTr ClIeoyeT
pa3zenuTh Ha mocliefHee 3HaueHue B ctonoue Tekyuied cymmbl N'(X) (HakoraeHHas
cymma 3HadeHuid N'(X)). DTo AacT HaM BEpOSTHOCTH AJS 3HaueHUs X TPU JTaHHBIX
3HAYEHUSX MapaMeTpOB.

Taxkum obpazom, g X = -3 tekymas cymma N(X) = 0,302225586, a ass1 npenpiny-
mero 3HadeHus X = -3,1 Ttekymas cymma pasHa 0,2797911392. Cymma AByX 3THUX BEJH-
yuH paBHa 0,5820167252. Ilpu nenenun Ha 2 Mbl noaydaem 0,2910083626. Paznenus
9Ty BEJMYHMHY Ha TMOCJIEIHEe 3HAYeHHE B CTOJIONE HakormieHHoH cymmbl N'(X), paBHOe
11,8535923812, mbl momyuaem 0,02455022522. 310 u ecth BeposTHOCTH N(X) mpu
CTaHJapTHOM 3Ha4YeHHH X = -3.

[Tocne TOoro kak Mbl BBIYMCIWIN HAKOILJIEHHBIE BEPOSITHOCTU JJIsi KaXK/IOW CIEIKU B
(dakTUYEeCKOM pacIipe/ieIeHUH U BEPOSATHOCTH JJIsl KaKJ0T0 MPUpPAIIEHUs CTaHJapTHOTO
3HAUEHUS] B HAIllEM XapaKTEPUCTUYECKOM pACHPEIEIIEHUU, MBI MOYKEM OCYILECTBUTH
tecT K-C niis 3HaueHHi MmapaMeTpoB XapaKTEpUCTUYECKOIO paclpenesieHus, KOTOpbIe
UCIIOJIB3YIOTCS B HACTOAIMKA MOMEHT. OJHAaKO CHayajda pacCMOTPUM JBa BaXKHBIX
MOMEHTA.

B nmpumepe ¢ Tabnuieil HaKOIUIEHHBIX BEPOATHOCTEH, MOKa3aHHOM paHee Il Hallero
PEeryMpyeMoro pacipeseieHtsl, Mbl PAaCcCUUTHIBAIM BEPOSTHOCTH C MPHUPALIEHUEM
cTanaapTHbIX 3HaueHuid 0,1. DTo ObUIO caenmaHoO IS HArJASAHOCTH. Ha mpakTuke BB
MOXKE€T€ TIONYyYUTh OOJIBIIYI0O CTENEHb TOYHOCTH, MWCIONb3Yysl MEHBLIMI Iar
npupamenus. Ilpupamenne 0,01 B OOJBIIMHCTBE CiydaeB SBISETCS  BIIOJIHE
MIPUEMIIEMBIM.

CkakeM HECKOJIBKO CJIOB O TOM, KaK JUIsl PeryJIMpyeMoro pacrpesieieHus: BbIopaTh
OTpaHUYUTENIbHbIE IapaMeTphbl, TO €CTh KOJIMYECTBO CUIMa C KaXJIOH CTOPOHBI OT
cpenHero. B HameM mpuMepe Mbl MCIONB30BaIM 3 CUIMa, HO B JEMCTBUTEIBHOCTU
CJIeTyeT HMCIOJIb30BaTh a0COJIIOTHOE 3HAYEHHE cCaMOM OT/IajJeHHONW TOUKH OT CPEIHETO.
s Hamero npumepa ¢ 232 caenkamMu KpaiiHee JieBoe (caMOe MEHblIee) CTaHJapTHOe
3HAQYEHHE COCTAaBIISACT -2,96 cTaHIApTHOW €IMHUIIBI, a KpaiiHee mpaBoe (camoe 00bIInoe)
cocraBnsieT 6,935321 cranmaptHoit equHuIBL. Tak kak 6,93 Gomnbiie, uem ABS(-2,96),
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MBI JTOJDKHBI B3sTh 6,935321. Tenepp no6aBum eimie 2 cUrMa K 3TOMY 3HAYCHHIO IS
HAJIC)KHOCTU U HaiJIeM BEPOSITHOCTH JUIsl pactpeaesienus oT -8,94 no +8,94 curma. Tak
KaKk HaM HY)XHa XOpolas TOYHOCTh, MbI OyjaeM HcCmoib30Barh mpupamieHue 0,01.
Paccunraem BepOSTHOCTH AJI CTaHAPTHBIX 3HAUCHUM:

-8,94

-8,93
-8,92

-8,91

*
*

*

+8,94

[Tocnennee, 4To Mbl JOKHBI caenaTh, npexiae yeM mpoectu TecT K-C, — 310 Ok-
PYIIHUTh (paKTUUECKHE CTaHIAapTHBIE 3HAYEHHs] OTOOpPAHHBIX CAENOK ¢ To4uHOCThio 0,01
(Tak xak MbI ucnois3dyem 0,01 B kauecTBe miara Ajs TEOPETHUECKOTO PACIIPEACTICHHUS).
Hampumep, 3Hauenune 6,935321 He OymeT MMETh COOTBETCTBYIONIEH TEOPETHUYECKON
BEPOSITHOCTH, ACCOLMUPOBAHHOM C HUM, TaK KaK OHO HAaXOJMUTCS MEXIY 3HAUCHUSIMH
6,93 u 6,94. Tak kak 6,94 6mke k 6,935321, M1 okpyrisieM 6,935321 no 6,94. [pexne
YyeM HayaThb MPOUEAYpYy ONTHUMH3UPOBAHUS HAIIUX [apaMETPOB PETYJIHPYEMOTO
pacnpenenenus myteM npumeHeHust Tecta K-C, Mbl TOJKHBI OKPYTIUTH (pakTHUECKUe
OTCOPTUPOBAHHBIE HOPMUPOBAHHBIE CIECIKH B COOTBETCTBHH C BBIOPAHHBIM IIIAaTOM.
BwmecTo okpyrieHus CTaHAApTHBIX 3HAYEHUW CAENIOK J0 OJMKAWIIEro JeCITHYHOTO X
MOKHO HCIIOJIb30BaTh JTUHEWHYIO WHTEPIIONSIHIO MO TaOJHIle HAKOIUICHHBIX BEpO-
ATHOCTEH, 4YTOOBI BBIYUCIUTH BEPOSATHOCTH, COOTBETCTBYIOIIHME (HAaKTHUYECKUM CTaH-
JMApTHBIM 3HAYCHHUSIM CIeToK. UToObI OoJbllie y3HATh O JIMHEHHOW MHTEPHOJSIUH, TI0-
CMOTpPUTE XOPOIIYK) KHUTY IO CTaTUCTUKE, HAPUMEP «YTpaBJIE€HUE JEHbIAMH Ha TO-
BapHOM pblHKe» Opena I'ema. Jlpyrue HUHTEpECHBIE KHUIM YKa3aHbl B CIIUMCKE
PEKOMEHI0BaHHOM JuTepaTypsl. Jlo HacTOAMIEro MOMEHTa Mbl ONITUMHU3UPOBAIIA TOIBKO
napamerpsl KURT u SCALE. MoseTr noka3arbcs, YTO NPU HOPMHUPOBAHMM JIAHHBIX
napametp LOC nmomken ObiTh mpupaBHeH Kk 0, a mapamerp SCALE — x 1. DT10 He
COBCEM BEpHO, TaK KakK peajbHOE PACIOJIOKEHUE PACIIPEACIICHUS] MOKET HE COBMAAATh
CO CpelHUM apu(METUYECKUM, a ONTUMAIbHOE 3HAUEHHUE IIUPUHBI OTINYATHCS OT €/IU-
aunbl. 3HaueHnss KURT u SCALE cunbHO cBsizanbl Apyr ¢ ApyroM. Takum oOpa3om, Mbl
CHavajga [OMbITaeMCsl MPHUOIM3UTENBHO  ONPENCIUTh  ONTUMANIbHBIE 3HAUYEHUS
napamerpoB KURT u SCALE. [Ins Hammx 232 cpenok noayudaem SCALE =27, a
KURT =1,9. Tenepp nomnbpiTaeMcs HANTH HauOoJee MOAXOAIINE 3HAUCHUS TTapaMeTPOB.
OTOT mponecc 3aliMeT JOCTaTOYHO MHOTO BPEMEHH, AK€ €CIM y Bac XOpOIIUM
KOMIbIOTEP. MBI mipoBeneM muki, udMenss mapamerp LOC ot 0,1 mo -0,1 mo -0,05,
napametp SCALE ot 2,6 go 2,8 no 0,05, mapamerp SKEW ot 0,1 go -0,1 no -0,05 u
napametp KURT ot 1,86 no 1,92 no 0,02. Pe3ynbTaThl 3TOTO UKJIA JaIOT ONTUMaIbHOE
(camoe Hu3koe 3Hauenue craructuku K-C) mpu LOC = O, SCALE = 2,8, SKEW =0 u
KURT =1,86. 3aTteM MBI OCymecTBUM TpeTHi 1uki. Ha 3ToT pa3 Oyaem mpocMaTpuBaTth
LOC ot 0,04 no -0,04 no -0,02, SCALE ot 2,76 no 2,82 no 0,02, SKEW or 0,04 no
-0,04 no -0,02 u KURT ot 1,8 no 1,9 nmo 0,02. Pe3ynbTaThl TPEThEro IMUKJIA HAIOT
ontumanbabie 3HaueHuss LOC = 0,02, SCALE = 2,76, SKEW = 0 u KURT = 1,8. Mn1
HallUIU ONTHMAJIBbHYIO OKPECTHOCTb, B KOTOPOM NapamMeTpbl AT HaWIydllee
NpUOIKEHNE PETYIUPYEMO XapaKTEpPUCTUYSCKOW (YHKIMH K pacIpeieNieHUI0 pe-
albHBIX JaHHBIX. [[1s mocneaHero mukia mel Oyaem npocmarpuBath LOC ot 0 go 0,03
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o 0,01, SCALE ot 2,76 go 2,73 mo -0,01, SKEW ot 0,01 go -0,01 u KURT ot 1,8 mo
1,75 mo -0,01. Pe3ynbTarsl 3TOTO MOCJIEIHETO MPOX0/Ia AT CIEAYIONUE ONTUMATbHBIC
napametpbl Juis Hamux 232 cnenok: LOC = 0,02, SCALE =2,76, SKEW = 0 u KURT
=1,78.

Hcnoab3oBanue napaMeTpoB sl OUCKA ONTUMAJIBHOTO f

Teneps, koryaa HaliieHbl HauboIee MOAXOASIINE 3HAUEHUS] TApaMEeTPOB pacrpeeIeHHUs,
paccuutaeM ontumMaibHoe f ams sTOoro pacmpeneneHus. Mbl MOXXKEM NPUMEHHUTH
Opoleaypy, KOTopas Obula UCIOJNb30BaHA B MpeablIylied TIyaBe A IOUCKa
ontuMaiabHoro f mpu HOpMaabHOM pacnpesesieHuu. ENMMHCTBEHHOE OTJIMYME COCTOUT B
TOM, 4YTO BEPOSTHOCTH JJIs KaXJIOro CTAaHAAPTHOTO 3HaueHus (3HaueHus X)
paccuMThIBalOTCS C MoMoIblo ypaBHeHui (4.06) u (4.12). Ilpu HOpMaibHOM
pacrpelielIeHU ~ Mbl ~ HAaXOJUM  CTOJOELl  acCCOLMMPOBAHHBIX  BEPOSTHOCTEH
(BeposiTHOCTEH, COOTBETCTBYIOLIMX ONPEIEICHHOMY CTaHAAPTHOMY 3HA4YEHHIO),
ucnonb3ys ypaBHeHue (3.21). B Hamem ciydae, 4ToObl HaWTH aCCOLMUPOBAHHBIE
BEPOSITHOCTH, CJIEAYET BBIIIOJIHUTH IPOLEYPY, A€TAIBHO OUCAHHYIO PaHEe:

1. JI;st maHHOTO CTAaHAApTHOTO 3Ha4YeHUs1 X paccuntaiite ero coorBeTcTByomee N'(X) ¢
nomoInkko ypaBHenus (4.06).

2. JIis KaXJaoro CTaHJapTHOTO 3HAYEHUS X pacCUUTaiTe HAKOIUICHHYIO CYMMY 3Ha-
yeHuit N'(X), COOTBETCTBYIONTUX BCEM MPEABITYIIAM X.

3. Teneps, uToOb! HaiiTu N(X), T.e. UTOTOBYIO BEPOSITHOCTh ISl JaHHOTO X, IpuOaBbTe
TEKYIyl0 CYMMY, COOTBETCTBYIOUIYIO 3HA4€HHIO X, K TEKylleW CyMMe,
COOTBETCTBYIOLEH MNpeablaylieMy 3HaueHHI0 X. Pa3nenute monydeHHYIO BEIUYHMHY
Ha 2. 3areM pazleiauTe MOJYy4eHHOE yacTHoe Ha oOmryro cymmy Bcex N'(X), T.e.
nocjelHee 4YHCIO B CTOJNOLE TEKYIIMX CyMM. OTO HOBOE 4YacTHOE SBISETCS
aCCOLIMMPOBAHHOM 1-XBOCTOH BEPOSITHOCTBIO AJIs JAHHOTO X.

Tak kak Temeps y HaC €CTh METO]I MMOMCKA aCCOIMUPOBAHHBIX BEPOSTHOCTEH JI CTaH-
JMApTHBIX 3HA4eHUUd X MpH JaHHOM Habope 3HA4YeHHi MmapaMeTpoB, Mbl MOXKEM HAWTH
ontumanbHoe f. [Iporienypa B TOYHOCTH COBHAAAET C TOW, KOTOpas MPUMEHSETCS IS
Moucka ONTUMalbHOTO f TpH HOpMajIbHOM pachpeneneHud. EQMHCTBEHHOE OTINYNe
COCTOUT B TOM, YTO MBI PaCCUHUTHIBAEM CTOJIOEI] aCCOIIMMUPOBAHHBIX BEPOSTHOCTEH JPY-
ruM crocodoMm. B Hamem mpumepe ¢ 232 chaenkamu 3HAYEHHUs MapaMeTpoOB, KOTOPHIE
MOJYyYar0TCs MPU caMmoM HU3KOoM 3HadueHuu ctatuctuku K-C, cocrasmsator 0,02, 2,76, O
u 1,78 gna LOC, SCALE, SKEW u KURT cooTBeTcTBeHHO. MBI MNOIy4YUIU 3TU
3HAQYCHHS TIApaMeTPOB, HCIIOIB3YS MPOIEAYPY ONTHMU3AIMHU, OMHCAHHYIO B JTaHHOU
rnaBe. Craructuka K-C == 0,0835529 (310 03HauaeT, 4TO B CBOEH HauUXyJIIEH TOUKE
nBa pacrpeneneHust ynaiaeHsl Ha 8,35529%) mpum ypoBHe 3Haummoctu 7,8384%.
Pucynok 4-10 mokaspiBaeT (YHKIMIO paclpeqesieHus A TeX 3HAYCHW MapaMeTpoB,
KOTOpbIE HAWIYYIIUM 00pa3oM MoAXoAsT aias Hamux 232 caenok. Eciau Mbl Bo3bMeM
MOJly4YeHHBbIE TapaMeTphl M HaiiieM onTtuMaigbHoe f TO 3TOMYy pacHpeeNieHuIo,
orpaHu4muBas pacupeneneHue +3 u -3 curma, ucrnonb3ys 100 paBHOOTCTOSIIIMX TOYEK
naHHblX, To momydum f= 0,206, wnm 1 koHTpakT Ha Kaxnaeie 23 783,17 momnapa.
CpaBHHUTE 3TO C AIMIHUPUYECKUM METOJOM, KOTOPBIN MOKAXET, YTO ONTUMAJIbHBIA POCT
nocturaetcs npu 1 KoHTpakTe Ha Kaxable 7918,04 nmomnapa Ha GanmaHce cuera. DTOT
pe3yabTaT MBI TIOJIy4aeM, €CIId OTpaHWYMBaEM pachpeneieHue 3 curma ¢ KakJIou
CTOPOHBI OT CpenHero. B nefcTBUTENBHOCTH, B SMIUPUYECKOM MOTOKE CHENOK y Hac
OBLT MIPOUTPHIII HAUXYALIETO ciydas 2,96 curma U BBIMTPBIII HAaWTydllero ciydas 6,94
curma. Tenepb, eciu Mbl BEpHEMCSI M OTPaHUYMM pacrpeneneHue 2,96 curma ciaeBa oT
cpennero u 6,94 curma crpasa (M Ha TOT pa3 Oyaem ucnonb3oBath 300 paBHOOTCTO-
SIIUX TOYEK JaHHBIX), TO MOdyuuM ontumanbHoe f= 0,954, unu 1 KOHTpaKT Ha KaXK/ble


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

5062,71 nonnapa Ha GanaHce cueta. [loyeMy OHO OTIIMYAETCS OT IMIHUPUUECKOTO OTTH-
MaisHOro = 7918,047

[Ipobnema cocTouT B «rpydocT» (hakTUUECKOro pacnpesencHus. BcnoMHuTe, 4To
YPOBEHb 3HAYUMOCTH HAIIMX HAWIy4dIIUM O0O0pa3oM MOAXOISIINX IMapaMeTpoB ObLI
Ttonbko 7,8384%. JlaBaiiTe Bo3bMeM pacrpeaesieHue 232 cejioK ¥ TIOMECTUM B 12 sueek
oT -3 g0 +3 curma.

Sueiikn KonmnuecTtBo caenox
-3,0 -2,5 2
-2,5 -2,0 1
-2,0 -1,5 2
-1,5 -1,0 24
-1,0 -0,5 39
,S,,. 0,5 0,0 43
*-"0,0 0,5 69
0,5 1,0 38
1,0 1,5 7
1,5 2,0 2
2,0 2,5 0
2,5 3,0 2

OTMmeThTe, YTO Ha XBOCTAaX paclpe/eleHuss HaxXoIATcs MpoOensl, T.e. 00JacTu, WM
SYCHKH, TIEe HET SMIMPHYECKUX NaHHBIX. ODTH OOJIACTH CTJIaKWBAIOTCS, KOTJa MBI
npucnocabauBaeM Halle pPeryjJupyeMoe paclpelesieHHe K JaHHbIM, U HMEHHO 3TH
CTJIaKEHHBIE 00JIACTH BBI3BIBAIOT PA3IMYHE MEXKITY MapaMETPUUECKUM U SMITHPUICCKAM
ontumaneHbiM f. [louemy jxe Halie XapaKTepHUCTUYECKOE paclpeiesieHHe IMpH BCeX
BO3MOXHOCTSIX PETYJIUPOBKA €ro (OpMbI HE OYEHb XOpOIIO TPUOIIKEHO K
dakTrueckoMy pacnpenenenuto? IIpyunHa COCTOMT B TOM, 4YTO HaOJOJaeMoe
pacipeneneHne UMEeT CIUIIKOM MHOTO mouek nepecubda. Ilapaboimy MOXKHO HapaBUTH
BETBSIMH BBEpX WM BHU3. OIHAKO BAOJb BCel MMapabosibl HalpaBiIeHUEe BOTHYTOCTH WIIN
BBIITYKJIOCTH HE M3MEHseTcs. B Touke nmepernba HampaBieHWE BOTHYTOCTH W3MEHSETCH.
[Tapabona UMEET 0 TOYEK neperuoa,

0,8
0,6
0.4

0,2

O e T S T T I O T T N T 0 S O T Y 0 1 O 0 A O

-4899,56 -3156,33 -1413,1 330,13 2073,36 3816,59
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Pucynok 4-10 Peeynupyemoe pacnpedenerue 0ns 232 coenok

\ /

Touku mnepernta

Pucynok 4-11 Touku nepecuda Konokon000pazno2o pacnpeoeneHus

TaK KakK HalpaBJIeHUE BOTHYTOCTU HHUKOT/a He n3MeHsieTcs. OOBbeKT, uMeromuil popmy
OykBbI S, Jexaluidi Ha 00Ky, UMEeT OJHY TOUKy meperuda, T.e. TOUKY, I/Ie BOTHYTOCTb
n3MeHsercs. PucyHok 4-11 nokasbiBaeT HOpMallbHOE pacipeneneHue. OTMETbTE, YTO B
KOJIOKOJI000pa3HOM KpHUBOMW, TakOW Kak HOpMalbHOE pacIpe/eiieHHe, €CTh JBE TOUYKU
neperuba. B 3aBucumoctu ot 3HaueHuss SCALE Hame perynupyemoe pacnpejeieHue
MOXXET HMeTh HoJib Todek mepernba (ecaim SCALE oueHp HHM3KOE) WIHM JIBE TOYKH
neperu6a. IlpuunHa, MO KOTOpPOW Halle pErylupyeMoe pachpeieiieHHue He OYEHb
XOpOILLIO OMUCHIBAET (PAKTHUUECKOE paCIIpe/ie]ICHUE CIICIO0K, COCTOUT B TOM, YTO peajbHOE
pacripesielieHie HMeeT CIHUIIKOM MHOro Todek nepernba. O3HauaeT 1M 3TO, UTO
IIOJIyYEHHOE XapaKTepHucThdyeckoe pacripeneneHue HeBepHo? Ckopee Bcero HetT. llpu
KeJJaHUM Mbl MOTJIM Obl CO3/1aTh (DYHKILHMIO pacupeeseHus, KoTopas umena 0bl 0oJblie
nByx Todek mneperuda. Takyro (yHKIHIO MOXHO OBLIO OBl Jydllle TOJOTHATH K
peanbHOMY pactpenenenuto. Eciu Obl Mbl co3/ianu GyHKLIHUIO pacupeeneHus, KoTopas
JIOTYCKaeT HEOrPaHWYEHHOE KOJMYECTBO TOYEK Ieperuda, To Mbl Obl TOYHO MOJOTHAIU
ee K HaOmoaeMoMy pacnpenenenuto. OntuManbHoe f, TOJIy4eHHOE C MOMOILBIO TaKOH
KPUBOM, NpPAaKTHUECKU cOBHAO Obl ¢ sMmupuueckuM. OpHako yeM OoJbllie TOYeK
nepernba HaMm MpUIUIOCH Obl 100aBUTh K (YHKLUHU paclpesieieHus, TeM MeHee
Ha/Ie’)KHOM OHa ObuTa ObI (T.€. OHA XyKe IpeAcTaBisia Obl OyAylue cienku). Mbl He
IbITaéMCS B TOUYHOCTH MOJOTHATH MapaMeTpUdecKoe 1K HalJl0JaeMoMy, a CTapaeMcs
JMILb ONpPENETUTh, KaK paclpeaesstorcs HalOarogaeMble JTaHHbIe, YTOObI MOKHO OBLIO
npezcka3aTh ¢ 0OJBIION YBEpEHHOCThIO Oyaylee onTuMmainbHOe l(eciu AaHHbIe OyayT
pacmpenenenbl Tak ke, Kak B IpouuioMm). B perymmpyemom pacnpeneneHuu, mojo-
THAHHOM K PEaJIbHBIM CIENIKaM, YIAJICHbI JI0JCHblE MOYKU nepe2uoa.

[losichum  BhIlecKa3aHHOE Ha mpumepe. [IpeAmnonaokum, Mbl HCHOIB3YEM JIOCKY
I'anTona. MbI 3HaeM, 4TO aCUMOTOTUYECKH paclpeesICeHUE IapUKOB, MAaJAI0IUX Yepes3
JOCKy, Oyzaer HopMaibHbIM. OnHako Mbl coOupaemcss OpOoCUTh TOJNBKO 4 MIapuKa.
MoeM 11 Mbl OXHJaTh, YTO PE3YyJbTaThl OPOCKOB 4 IIAPUKOB OyIyT pacIpenesieHbl
HopmanibHO? Kak Hacder 5 mapukoB? 50 mapukoB? B acUMOTOTHYECKOM CMBICIIE MBI
OKHJaeM, 4TO HabIogaeMoe pacmpezencHue Oyner Onmxke K HOPMajIbHOMY IIpU
YBEJIMYEHUH Yucia cienok. [loronka TeopeTHueckoro pacupeesieHus K Kax a0l Touke
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nepern6a HaOJIIOAAEMOr0 pachpe/esieHrs He JTacT HaM OOJBIIYI0 CTEleHb TOYHOCTH B
Oynymem. Ilpu GoBIIOM KOJMYECTBE CIEIOK MBI MOXKEM OXHIATh, YTO HAOIIOIaeMOe
pacripefienieHue OyIeT CXOAMTHCA C OXHAaeMbIM UM MHOTHME TOYKH meperuda OymayT
3aMOJTHEHBI CIENIKaMHU, KOTJa WX YHCIO CTPeMHUTCs K OeckoHeuHocTH. Ecnmu Hamm
TEOPETUYECKHE MapaMeTpbl TOUYHO OTPAXKAIOT pacCHpelie]ieHHe pealbHbIX CAENOK, TO
onrtuMaibsHoe f, ToJTy4eHHOE Ha OCHOBE TEOPETUUECKOTO PaCIpe/esieH s, pu Oyayeit
MOCTIEIOBATEIbHOCTH CICNOK OyZeT TouyHee, 4eM onTtuManbHoe f, paccunTaHHOE
SMIUPUYECKH M3 MPOLUIBIX ClAelOoK. Jlpyrumu cioBamu, eciau Hamu 232 caenku
MPEJICTABIISIIOT pachpesieNieHue CIAeNOK B OyIyleM, TOrJa Mbl MOXKEM OXHAaTh, YTO
pacripeiefieHle CclIenoKk B OyaymiemM Oyner Onmke K HalleMy «HAacTPOCHHOMY»
TEOPETUUYECKOMY pacHpelleIeHHI0, YeM K HaOIoJaeMoMy, C €ro MHOTOYHMCICHHBIMU
TOYKaMH Tiepernda u «3allyMICHHOCTBIO» M3-32 KOHEYHOTO KOJIMYeCTBa cAeNoK. Takum
00pa3oM, Mbl MOXEM OXKHUJAaTh, UTO Oyayiiee onTuMaibHoe f OyneT OombIlle moxXoke Ha
ontuMaibsHoe f, MolydeHHOe U3 TEOPETUUECKOTO pacIpeesieH s, YeM Ha ONTHMAaIbHOe
f, moy4eHHOE SMIUPUYECKH U3 HAOII0AaeMOT0 paclpeaeeHus.

Wrak, mydmie Bcero B 3TOM Ciy4ae MCIOJIb30BaTh HE SMIIMPHUUYECKOE, a Iapa-
MeTpuyeckoe ontuManbHoe f. CuTyalus aHajJorH4Ha PacCMOTPEHHOMY ciydaro ¢ 20
OpockamMu MOHETHI B MpeAblayliel rinase. Eciu Mol oxkugaeM 60% BBIMTPHINIEH B UTPE
1:1, To ontumansHoe f= 0,2. OgHako eciu Obl y HAC OBUIM TOJBKO SMITUPHUUYECKHE
nanHple o mocnenHux 20 Opockax, 11 W3 KOTOPBIX OBUTM BBIMTPBHINIHBIME, HAIlle
ontumanbHoe f coctaBmio Obi 0,1. MbI HCXOomuUM M3 TOrO, YTO MapaMeTPUUECKOe
ontuManbsHoe f ($5062,71 B 3TOM citydae) BEpHO, TaK KaK OHO ONTUMAIBHO JUIS (QyHK-
IIUHU, KOTOpasi «reHepupyer» caenku. Kak u B ciydae TOJIBKO YTO yMOMSIHYTON UTPHI C
OpOCKOM MOHETHI, MBI JIOITyCKaeM, YTO OoNTUMaibHOEe f AJs ciemyromei clenku onpe-
NeNsgeTcs mapaMeTpuyeckoil reHepupyromei pyHKuuen, naxe eciu napamerpudeckoe f
OTJIIMYAETCS OT AIMIUPHYECKOTO ONTUMAIILHOTO f.

O4eBHIHO, YTO OrpaHUYMUTEIbHBIC MapaMeTpbl OKA3bIBAIOT OOJBINOE BIMSHHUE Ha
ontumansHoe f. Kakum o0Opa3oM BBIOMpaTh 3TH OrpaHUYUTENIFHBIE TTapamMeTphl?
[TocMOTpHUM, YTO MPOMCXOAUT, KOTJAa MBI OTOJIBUTAaeM BEpXHIOI rpanully. Cremyromas
Tabnuia cocTaBieHa JUIsi HUXKHEro mpenena 3 curma ¢ wucnoiab3oBanuem 100
PaBHOOTCTOAINX TOYEK JAaHHBIX U ONTHUMAaJIbHBIX TApaMeTpoB Juist 232 cIeoK:

Bepxuss rpanuna f f$

3 Sigmas 0,206 $23783,17
4 Sigmas 0,588 $8332,51
5 Sigmas 0,784 $6249,42
6 Sigmas 0,887 $5523,73
7 Sigmas 0,938 $5223,41
8 Sigmas 0,963 $5087,81
* * *

* * *

100 Sigmas 0,999 $4904,46

OTMeThTe, YTO MNPU MOCTOSIHHOM HM)KHEH TpaHWIle, YE€M BBIIIE Mbl OTOJIBUTAEM
BEPXHIOIO TpaHUIly, TeM Onmxe ontumanbHoe f k 1. Takum oOpazom, deM OOIbIIEe MBI
OTOJIBUTA€M BEPXHIOK TpaHUIly, TeM Ommke omTtuMmanbHoe f B mosumapax Oyaer K
HUOKHEN TpaHulle (0XKHAAaeMbld MPOUTPHILI XYIIIero ciyyas). B Tom ciydae, korga
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HAllla HIDKHSS TPaHUIIa HAXOJUTCS Ha -3 curMma, 4eM OOJIbIIe MBI OTOJIBUTAEM BEPXHIOIO
rpaHuIly, TeM OJKe B Tpesene onTuMansHoe f B oiapax OyneT K HYKHEW TpaHuIle,
T.e. kK $330,13 -(1743,23 * 3) = = -$4899,56. IlocMOTpUTE, YTO MPOUCXOAMT, KOI/Ia
BEpXHAS TIpaHMIa He MeHsdercs (3 curMa), a Mbl OTOJBUIAEM HIKHIOIO TpaHUILY
JloctaTouno OwicTpo apudmeTnyeckoe MaTeMaTHUYeCKoe OKHIAHHME TaKOro IMpoliecca
OKa3bIBACTCSI OTPUIIATEIIBHBIM. JTO MPOUCXOJAUT TOTOMY, uTO Oojiee 50% miomaau noa
XapaKTepUCTHUECKON  (yHKUIMEH HaxoIuTCs cjeBa OT BEPTUKAIBHOM  OCH.
CrnenoBarenbHO, KOTJa MBI OTOJBHTAaeM HWKHHM OTPAaHUYUTEILHBIN Tapamerp,
ontuMainbHoe f cTpeMuTcs K Hym0. Tenepb MOCMOTPUM, YTO MPOU3OUIET, €CIU MBI
OJIHOBPEMEHHO HAYHEM OTOJBUTaTh 00a OrPaHUYUTEIBHBIX MapameTpa. 37eCh MbI
HCIIOJIb3yeM Habop onTuMaibHBIX mapameTpoB 0,02, 2,76, 0 u 1,78 mis pactipeneneHus
232 caenok u 100 paBHOOTCTOSANIUX TOYEK JAHHBIX:

BepxHsis 1 HUXKHSAS FpaHULa F f$
3 Sigmas 0,206 $23783,17
4 Sigmas 0,158 $42 040,42
5 Sigmas 0,126 $66 550,75
6 Sigmas 0,104 $97 387,87
% * %

*
% %
100 Sigmas 0,053 $322625,17

OtmetbTe, uTo onTuManbHoe f npubmamkaercsa k 0, Koraa Mbl OTOJIBUTaeM 00a OTrpaHHu-
YUTENBHBIX MapaMeTpa. bosiee TOro, Tak Kak MPOUTPHIII HAUXY/IIETO Ciayvasl yBEIUYHu-
BAeTCs U JENUTCS HA BCe MeHblIee ontumainbHoe f, Hame f$, T.e. cymma ¢unancuposa-
HUs | eIMHUIIBI, TAaK)Ke TPUOJIMKAETCsI K OECKOHEUHOCTH.

[Ipobnemy Haugydliero BbIOOpa OIPAaHUYUTENBHBIX IApPaMETPOB MOXKHO chop-
MYJIIpOBaTh B BHJI€ BOIpOCA: IJI€ MOTYT MPOU30UTH B OYyIylIEeM HaWIydllde U Hau-
XyJIue caeiku (korja Mbel OyzneM TOproBaTh B 3TOM PBIHOYHOHM cucteme)? XBOCTHI
pacnpeneneHns B JEUCTBUTENBHOCTH CTPEMSTCS K IUIIOC U MUHYC OECKOHEYHOCTH, W
HaM cieqyeT (pUHAHCHPOBATh KaXKJbI KOHTPAKT Ha OECKOHEUHO OONBLIYI0 CYMMY (Kak
B TIOCIEIHEM MpHUMEpe, T/€ MBI pa3aBuramu oOe TpaHuibl). KoHeYyHO, eciu MEl
cobupaemMcsi TOproBaTb OECKOHEUHO JOJIroe BpeMs, Haule ontumainbHoe f B noimapax
Oyner OeckoHeuHo OonbpmiM. Ho MbI He coOupaeMcs TOproBaTb B 3TOH PBIHOYHOMN
cucreMe BedHo. OnTumanbHoe f, MpU KOTOPOM MBI coOupaeMcsi TOpProBaTtb B 3TOU
PBIHOYHOM cucTeMme, ABISETCs (QyHKIUEH MpenanoiaraéMblX HAWIydIIUX U HAUXYIILINX
caenok. Benomuure, ecnu Mpl Opocum MoHeTy 100 pa3 u 3anuimem, Kakoil OyneTt camas
JUTMHHAS TI0JIOCa PEIIeK MOoAps, a 3areM Opocum MoHeTy emie 100 pa3, To mojoca pe-
ek nocie 200 6pockoB OyaeT ckopee Bcero 6osbie, ueM nocie 100 6pockos. Takum
K€ 00pa3oM, €ClIMd MPOUTPHINI HAMXYALIET0 Ciydas 3a Hally HUCTOpHuio 232 cIenok
paBHsucs 2,96 curma (Ui yao0cTBa BO3bMEM 3 CUIMa), TOT/ia B OyAyIeM Mbl JOJIKHbBI
OKUIaTh IPOUTPHIII Oosbire 3 curma. [loaToMy BMecTo TOro, 4TOOBI OrpaHHYUTH HAIIE
pacmpezieieHue MpoIIol UCTopuel caenok (-2,96 u +6,94 curma), Mbl OTpaHUYUM €r0
-4 1 +6,94 curma. Hawm, BeposTHO, clieyeT 0XKHIaTh, YTO B OyAyIleM UMEHHO BEpXHS,
a He HWXKHAA IpaHuna Oyaer HapymeHa. OJHAKO 3TO OOCTOSTENBCTBO MbI HE Oynem
IPUHUMAThH B pacueT 10 HECKOJIbKUM NpuuuHaM. [lepBas cOCTOUT B TOM, YTO TOPrOBbIE
cUCTeMBbI B OyaylieM yXy/IIaloT CBOIO Pe3yJlbTaTUBHOCTh IO CPAaBHEHMIO ¢ pabOTOl Ha
UCTOPUYECKHUX JAHHBIX, 1K€ €CJIM OHU HE MCIIONIb3YIOT ONTHMHU3UPYEMBIX ITapaMeTpPOB.
Bce cBoguTcs K NMpHHLUIY, YTO 3¢hghexmusnocms MEXaHUYECKUX TOPTOBBIX CUCTEM
nocmenenHo cHudicaemcs. Bo-BTOpPBIX, TOT (akT, YTO MbI IJIATUM MEHBIIYIO LIEHY 3a


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

OomMOKy B omnTUMajbHOM f MpH CMEIIeHHH BJIEBO, a HE BMIPABO OT MUKAa KpUBOil f,
IpeJoiaraet, 4To cieayer ObITh 0oJiee KOHCePBATUBHBIMU B MPOTHO3aX Ha Oymayiiee.
Msi GyneM paccUMTHIBATh MapaMeTpUyYecKoe OnTUMalibHOoe f mpH OrpaHHYUTENbHBIX
napaMmerpax -4 u +6,94 curma, ucnons3ys 300 paBHOOTCTOSALIMX TOUEK JaHHBIX. OJTHAKO
IIpHU pacuere BEposATHOCTEN it Kaxkaou n3 300 paBHOOTCTOSIIMX AYEEK JAHHBIX BAXKHO,
yTOOBI MBI PACCMOTPENM paclpe/ieIeHHe Ha 2 CUTMBI /IO U TOCJE€ BBIOPAHHBIX
OTpPaHUYUTENbHBIX MapameTpoB. [loaTomy MBI OyAeM OmpeneNsTh acCOIMHpPOBaHHBIC
BEPOATHOCTH, MCIONb3Yys S4YEHKHM B HHTEepBaie oT -6 no +8,94 curma, naxe eciu
peanbHBIA WHTEpBaN -4 — +6,94 curma. Takum 00pa3oMm, MBI YBEIMYHM TOUYHOCTh
pe3yabTaToB. Mcnonb3oBanue ontuManbHbiX mapamerpoB 0,02, 2,76, 0 u 1,78 tenepn
nact HaMm ontuMmaibHoe f =0,837, unu 1 koHTpakT Ha Kaxasle 7936,41 nomnapa. Iloka
OTPAaHHYHUTENIbHBIC MapaMeTphl HE HAPYIIAOTCS, HaIla MOJETh TOYHA JIJIS BBIOPAHHBIX
rpanuil. [Toka MbI He oxwuIaeM rpourpeiira coeine 4 curma ($330,13 -(1743,23 * 4) =-
$6642,79) nau npudbun Oosbiie 6,94 curma ($330,13 + + (1743,23 * 6,94) = $12
428,15), MOKHO CYMTaTh, YTO TPAHUIIBI pacTpeeieHUusT OyAyIMX CIIETOK BHIOpaHBI
TOYHO. BO3MOXXHOE pacxokJieHHEe MEXJIy CO3JaHHOM MOJCIbI0 W peaJbHbIM
pacrpezieieHueM SBIIeTCS cladbIM MECTOM TaKOro MOAXO0/a, TO €CTh ONTHUMalbHOe f,
MIOJTyYEHHOE M3 MOJIeTH, He 00s3aTebHO OyAeT ONTUMANBHBIM. Eciii Hali BEIOpaHHbBIE
napaMmeTpsl OynyT HapylieHbl B Oyaymiem, f MoxkeT mepectarb ObITh ONTHUMAaIbHBIM.
DTOT HEAOCTAaTOK MOXHO YCTPaHUTh C TOMOIIBIO OMNIMOHOB, KOTOPBIE IO3BOJISIOT
OTPAaHUYUTH BO3MOXKHBIN MPOUTPHIII 3amaHHONW cymmoi. Koib ckopo Mbl 00cyxnaeMm
c1ab0CTh JTaHHOTO METO0Jla, HEOOXOJMMO YyKa3aTh Ha TOCIEIHUM €ro HEeJ0CTATOK.
CrnenyeTr UMeTh B BH]Y, YTO pealbHOE paclpe/eieHne TOPTOBbIX MPUObLIeH U YOBITKOB
SIBJISIETCS] pacIipeIelIeHUEM, TJIe MapaMeTphbl MOCTOSIHHO U3MEHSIIOTCS, XOTS U MEIJICHHO.
CrnenyeT mepHoOJUYECKH MOBTOPSATh HACTPONKY IO TOPTOBBIM MPHUOBUISIM U YOBITKaM
PBIHOYHOM CUCTEMBI, YTOOBI OTCIICKUBATH ATy IUHAMUKY.

HpOBeneHne TECTOB «4YTO €CJIN»

[Tocne TOro kak HaieHO MapaMeTpudeckoe ONTUMabHOE f, MOXKHO peann30BHIBATH
CLIEHApUHU «YTO €CJIM» C MOMOIIbIO MOoJNydeHHOW (yHKIUHU pacnpezneneHus. s storo
HY>KHO BapbupoBaTh napameTpsl ¢yHkuuu pacnpeaenenus LOC, SCALE, SKEW u
KURT myist mMomenupoBaHUSI Pa3IUYHBIX OXKHIAEMBIX PE3YJIbTaTOB (pa3IMUHBIX pac-
npeaeNeHid, KOTOpbIe MOTYT ObITh B Oyaymiem). Mbl 3HaeM, Kak IPUMEHSTH POLETYPY
pacTsDKEHUS M CXKaTHs B HOPMaJbHOM pAaCHpEeNIeHUH, U MOXOKHUM 00pa3oM MOKeM
paborats ¢ mapamerpamu LOC, SCALE, SKEW wu KURT perynupyemoro
pacnpenesneHus.
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¥ HcxonHoe pacnpeneneHue
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M3MeHeHne mapaMeTpa CXaTus,

WIM cpeiHedl CIEIKU

Pucynok 4-12 Hzmenenue napamempa pacnonioxcenus pacnpeoeienus

CueHapuu «4TO €ciu» IpU MapaMETPUUYECKOM I0JIX0JI€ IOMOTal0T CMOJEINPOBATh U3-
MeHEeHHs (pakTUueckoro pacmpezeneHusi Toproeix P&L. Ilapamerpuyeckue MeTombl
MO3BOJISIFOT YBUIETh BO3JCHCTBHE M3MEHEHHMI Ha pacrpesesneHue (paKTHUIEeCKUX TOpPro-
BBIX MPUOBLICH U YOBITKOB 00 mM020, KaK OHU TIPOU30UTYT.

Korna BeI paboTaere ¢ nmapaMeTpamu, ClieyeT IOMHHUTh O BaKHOHU netanu. [Ipu nmoucke
ontumMaibHoro f BMecTo Toro, ytoOsl U3MeHsaTh LOC, T.e. pacnosoxKeHue pacmpesene-
HUSI, JIydllle M3MEHATh  JIOJUIApPOBYIO  apu(METHYECKYI0  CPEIHIOI  CJIEJNIKY,
MCIIOJb3yEMYI0 B KQUECTBE BXOJHOTO JJAHHOTO. JTO BUJIHO M3 puUcyHKa 4-12. OT™MeTbTe
(cMm. pucynok 4-12), yto usmeHeHue napamerpa pacnonoxenuss LOC nepeasuraer
pacnpe/esieHne BIPaBO WM BJIEBO B «OKHE» OTPAHUYUTENIbHBIX IMapaMeTpoB, HO CaMH
OTpaHUYUTENIbHBIE TTApaMETPhl IPU 3TOM HE JABUTAarOTCA. Takum 00pa3oM, M3MEHEHHUE
napamerpa LOC Takxe 3aTparuBaeT KOJIMYECTBO PAaBHOOTCTOSIIIUX TOYEK JAHHBIX CIIEBa
U chopaBa OT MOJbBl pacmpeneneHus. Ecnmu  u3MeHHUTh (akTHyecKoe cpeaHee
apudmernyeckoe (WM UCIOIb30BATh MEPEMEHHYIO CXKATHs MpuU noucke f B HOpMaIbHOM
pacIpeneseHnn), «OKHO» OrpPaHMYUTENIbHBIX IapaMeTpoB mepeaBuHercd. Korma Bbl
u3MeHseTe apu(PMETHUYECKYI0 CPEIHIOI CHIEIKY WM U3MEHseTe EPEMEHHYIO CKaTus B
MEXAaHU3ME HOPMAJIBHOIO paclpelesieHus, Yy Bac OCTaeTcsi TO JK€ YHUCIO
PaBHOOTCTOSIIUX TOYEK JIAHHBIX CIPaBa U ClIeBa OT MOJbI pacIipe/IeICHHUS.

IIpuBenenue f kK TeKylMM 1eHAM

B merone, onmrcaHHOM B 3TOi1 r1aBe, ObLUTH UCTIOJIB30BAaHbI HEMIPUBEICHHBIC TaHHBIC. MBI
MO>XE€M HCTIOJB30BaTh TOT K€ MOAXOJ AJisi MPUBEJACHHBIX AaHHBIX. Eciu HEoOXoammo
ONpeNeNuTh, MPUBEACHHOE MapaMeTpuyeckoe onTtumansHoe f, TO  ciemyer
npeoOpa3oBaTh HEOOpPaOOTAaHHBIE TOPrOBbIE NPUOBUIM KW YOBITKM B TIPOIEHTHBIC
MOBBIIICHUS] U TOHM>KEHUS, OCHOBBIBAsICh Ha ypaBHeHUsX ¢ (2.10a) mo (2.10B). 3arem
HaJ0 MpeoOpa3oBaTh MOJTYYEHHBIE MPOIEHTHBIC MPUOBUIA U YOBITKH, YMHOXXHB HUX HA
TeKyIllylo [eHy 0Oa3zoBoro mHcTpymenta. Hampumep, P&L nomep 1 cocraBnser 0,18.
HonyctuM, yTo meHa Bxoaa B 3Tod caenke paHa 100,50, Torma mnpoueHTHOE
noBbllIeHHe It 9Toi cnenku paBao 0,18/100,50=0,001791044776. Teneps aomyctum,
YTO TeKyIllas 1ieHa 6a30Boro uHcTpymenrta pasHa 112,00. Ymuoxus 0,001791044776 na
112,00, nonyuum npuBenennoe 3Hauenue P&L, pasaoe 0,2005970149. Eciiu Mb1 XO0TUM
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UCIIONIb30BaTh MPUBEICHHBIEC TaHHBIC, TO CIEAYET MPOBECTH aHAIIOTUYHYIO OIEPAIHIO CO
BCeMHU 232 TOProBbIMU NMPUOBUISIMU U YOBITKaMHU. 3aTeM CJIEYeT pacCUMTaTh CpeaHee
apudmeTnyeckoe W CTaHJApPTHOE OTKJIOHEHHE [0 TMPHUBEACHHBIM CHEJIKaM U
UCTIONB30BaTh ypaBHeHUE (3.16) it HopMHUpOBaHUSI TaHHBIX. [{anee HeoOX0IMMO HAWTH
Habop ontumanbHbix mapamerpoB LOC, SCALE, SKEW u KURT mno npuBeneHHbIM
JTaHHBIM TaK jkK€, KaKk ObUIO IOKa3aHO B ATOW IJIaBe JJIsi HENPHUBEJIEHHBIX JaHHBIX.
[Tpouenypa ompenenenus ontuManbHoro f, cpemsHero reomerpuueckoro u TWR
aHaJIOTUYHA  yXe  paccMOTpeHHOH Hamu. [loOouHBIE  TPOAYKTBI:  CpenHssS
reoMeTpuuecKas CcIenka, cpeiHss apudMeTudeckasl clieika U MOpOor TeOMEeTPUYECKOM
TOPTOBJIM — J€MCTBUTEIBHBI TOJIBKO JUIsl TEKYILEH IIeHbl 0a30BOro MHCTpyMeHTa. Ecin
1eHa 6a30BOro MHCTPYMEHTa U3MEHHUTCS, PacyeT ClieyeT MOBTOPUTh, BEPHYBIIUCH K
NepBOMY MIary, YMHO)XUB TPOLIEHTHBIE MPUOBUIM U YOBITKH Ha HOBYIO IIeHYy 0a30BOTO
uHcTpyMeHTa. Korma BBl mepeiere K 3TOH MpoIeaype ¢ JIpyroi IeHod 0a3oBOro
MHCTPYMEHTA, TO MOJIYYHUTE TaKoe ke ontumanbsHoe f, cpenHee reomerpudeckoe u TWR.
Opnako cpenHss apudmeTrnyeckas CAeNKa, CpeIHssl TeoOMeTpuYecKas clielKa U Mopor
FE€OMETPUUECKON TOProBiIH OyAyT APYTMMHU B 3aBUCHMOCTH OT HOBOW II€HBI 0a30BOI0O
WHCTPYMEHTA.

KonuyecTBO KOHTPAKTOB Il TOPrOBIIM, ompenessieMoe ypaBHeHueM (3.34), Takxke
JIOJDKHO M3MEHHUTHCS. AccornuupoBanHoe P&L Hamxynmiero cioydas (nepemenHas W u3
ypaBHeHus (3.35)) Oyaer apyrum B ypaBHeHuu (3.34) B pesynbraTre U3MEHEHUM, BBI3-
BaHHBIX PUBEJICHUEM JAHHBIX K IPYrod TeKyIeH IeHe.

OntumanabHoe F 1Jis1 Apyrux pacnpeaejeHnid 1 HACTpauBaeMbIX
KPHMBBIX

CyImecTByeT MHOTO JPYTHX CIIOCOOOB, C IOMOIIBIO KOTOPBIX MOXKHO OIPEICITUTh
napaMmerpuueckoe ontuManbHoe f. B mpensiayieit rmaBe Mbl pacCMOTPENd IPOLEAYPY
MIOMCKa ONTHMAaIBHOTO f U1 HOPMAIILHO paclpeieiCHHbIX MaHHBIX. MTak, y Hac ecTh
nporeaypa, Koropas JaeT onTuMmanbHoe f IUisi M000ro HOPMAIBHO pacIlpeielIeHHOrO
saBieHus. Ta owce npoyedypa UCNONb3Yemcss O NOUCKA ONMUMAIbHO20/8 TH0O0M
pacnpedenenuu, eciu cywecmayem @ynukyus pacnpeoeienus (MOA0OHBIE (YHKIIUU
OIMCaHbI JUII MHOTUX APYTHX PACIpOCTPAHEHHBIX paclpeieiicHUd B MPUIOKCHUN B).
Koeoa ¢ynxkyuu pacnpedenenus ne cywecmeyem (m.e. xoeda @hyHKyus NIOMHOCMU
BEPOSAMHOCIU  He UHMeZPUPYEemcs), ONMUMANbHOE [ MONCHO HAUmu ¢ NOMOWBIO
YUCTEHHO20 Memo0d, ONUCAHHO20 8 JMOU 2llade, NPUOTUSUMENLHO PACCUUMAs QYHKYUIO
pacnpeoeneHusl.

JlanHasi TJIaBa TOCBSIIIEHA MOJCIUPOBAHUIO (DAKTHUECKOTO paCHpeleleHHus CHCIOK C
TIOMOIIBIO PETYIHPYEMOTO PACIPEACITICHUS, TO €CTh MOUCKY (PYHKIIHH U €€ TIOIXOISIINX
napaMeTpoB, KOTOPbIE MOACIUPYIOT (HAKTUYECKYIO (DYHKIIHIO TIOTHOCTU BEPOSITHOCTH
ToproBeix P&L ¢ nBymst Toukamu niepern6a. Bel MojkeTe UCIIONIb30BaTh YK€ U3BECTHBIC
(GYHKIMH W METOJAbI, HampuMep, MOJUHOMHAIBHYIO HHTCPIOJSIMIO WU  JK-
CTPaNOJISIIAI0, MHTEPIOSINIO U AKCTPANOJSIHMIO PAMOHATBHON (YHKIHUU (YacTHBIC
MHOTOYJICHOB), WJIM MCIOJB30BaTh CIUIalH-UHTepmosnuto. [locne Toro kak TeopeTu-
Yyeckast QyHKIUSI HalJIeHa, MOYKHO ONPEICITUTh aCCOIIMUPOBAHHBIE BEPOSTHOCTH TEM KE
METOJIOM pacdera WHTETpayia, KOTOPBIA MCIOIB30BAJICS MPU MOUCKE aCCOIMUPOBAHHBIX
BEPOSITHOCTEH PETYJIMPYEMOTO paCTpEACICHUs, WIN PACCYUTATh MHTETPAT C TIOMOIIBIO
METOJIOB MareMaTudeckoro aHammsza. OmHa u3 1eneil 3TO KHUTM — TI03BOJIUTH
Tpehaepam, HCIONB3YIONIUM HEMEXaHUYECKHE CUCTEMBI, NMPHUMEHSATh TE€ K€ METOJIbI
yIOpaBIeHUS CYETOM, YTO M Tpeiaepam, HCHOIB3YIOUIUM MEXaHHYECKUE CHCTEMBI.
Perynmupyemoe pacnpenenenue tpedyeT pacdyera nmapaMeTpoB, OHU OTHOCSATCS K TIEPBBIM
YeThIpeM MOMEHTaM pacrpeaeneHus. VIMEHHO STH MOMEHTBI — PaclOJIOXKEHHE,
mMacmTal, aCHMMETPHS U DKCIIECC — OIMMUCHIBAIOT pactpenenenue. Takum o0pa3oMm, KTo-
1100, TOPTYIOIIUNA MO HEMEXaHHMYECKOMY METONy, HampuMep MO BOJHAM JJUIMOTTA,
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MOXXET PacCUMTaTh MapaMeTpbl M MOJYYUTh ONTUMaibHOE f M MOOOYHBIE TPOTYKTHI.
Hanuuue npominoit HCTOpUHU CIIETIOK HE SIBISIETCS HEOOXOUMBIM yCIIOBUEM JJIS pacyeTa
JAHHBIX TapaMeTpoB. Eciu Obl BBl UCHOJB30BAIM JAPYTHE YIOMSHYTHIE BBIIIEC METOJIBI
MOJATOHKH, BaM TakKKe HE 00s3aTeNIbHO ObUIO Obl 3HATH HCTOPUYECKHE JIaHHBIE, HO
3HAYCHHS MMapaMeTPOB TAKOW IMOATOHKH HE 00s3aTEbHO OTHOCHJIUCH OBl K MOMEHTaM
pacripeiesienusi. ITH METOAbl MOTYT JIMIIUTh BaC BO3MOXKHOCTH MOCMOTPETH, YTO IMPO-
W30UJIET, €CIIM YBEIUYUTCS IKCIECC WM MU3MEHUTCS aCHMMETPHS, U3MEHUTCS MacIiTad
u T.0. Hame perymupyemMoe pacmnpelelieHue SBISETCS JIOTUYHBIM — BBEIOOPOM
TEOPETHUECKOM (PYHKITMH, KOTOpas XOPOIIIO OMHCHIBAET (PAKTHUECKOE pacmpe/iecHue,
TaKk Kak HapaMmeTpbl HE TOJIBKO 3aJal0T MOMEHTHI pPACIpeNeieHHs, OHU JAl0T Ham
KOHTPOJIb HaJ 3THUMH MOMEHTaMHU IIPH TPOTHO3MPOBAHWU OyAyIIMX HW3MEHEHUW B
pactipeaenenun. boiee TOro, paccumtarth MapaMeTphl PacCMAaTPUBAEMOTrO 37ECh
PETYIUPYEMOTO pacTpe/ieiCHUsT Jierde, 4eM IOJOTHATh KaKyH-JIMOO MPOU3BOIBHYIO
byHKIHIO.

I[lnanupoBanue cueHapus

CrienManucTbl, KOTOpPbIE B CHJIY CBOEH Hpodeccuu 3aHUMAIOTCS MPOTHO3UPOBAHUEM
(9KOHOMHUCTBI, AHATUTUKH (POHIOBOTO pPBIHKA, METEOPOJIOTH, IPABUTEIHCTBEHHBIC
YUHOBHHUKH U T.JI.), TOBOJIBHO YaCTO OIMIMOAIOTCS, HO HAaJ0 MPU3HATh, YTO OOJIBIIMHCTBO
pelIeHni, KOTOpbIE YEOBEK AOKEH MPUHSTH B )KU3HU, OOBIYHO TPEOYIOT POTrHO3A.

3/ech ecTh JABE JIOBYLIKH. Bo-mepBbIX, JIIOOM JENaloT CIMLIIKOM ONTHMHCTHYHBIE
IPEIONI0KEHNs 0 OyaylieM. boJIbIIMHCTBO U3 HAC YBEPEHBI, UTO B 3TOM MECSLE MbI
CKOpee BBIUTPAeM B JIOTEpEI0, YeM MOrMOHEeM B aBTOKaTacTpode, Hake €ciIu Bepo-
ATHOCTb MOCJIEIHETO BhIIIE. DTO BEPHO HE TOJILKO HAa YPOBHE OTJEIBHOIO JHIlA, HO U Ha
ypoBHe Tpynnbl. Korma mioam paboTaroT BMeCTe, OHM CTpeMSTCs BUAETh Ona-
TONPUATHBIA pe3yibTaT Kak Haubosiee BEPOSTHBIM pe3ynbTaT (MHaue He ObLIo Obl
CMbIC/Ia paboTaTh, MOKa, KOHEYHO, BCE Mbl HE CTajld aBTOMaTaMH, Oe3paccyaHO
HaIPBIBAIOIIMMHUCS Ha KTOHYIUX KOPaOIIsix»).

Bropas u Gonee maryOHasi JOBYILIKa COCTOMT B TOM, YTO MBI JieJlaeéM NpsIMbIE IPO-
THO3BI, HAIPUMEP MbITa€MCS MpeACKa3aTh LIEHY rajuloHa O€H3MHa 4epe3 JiBa roja Win
nbITaeMcs IpezcKas3aTh, 4TO MPOU30MIET C Halleld Kapbepoi, KTo OyJeT CleqyIoLM
IPE3UAECHTOM, KaKuM OYJeT CIeAYIOUIUIl CTUIIb, U TaK jajiee. YTo Obl Mbl HU TOBOPUIIH O
OymyieM, Mbl CTpEMHMCS IyMaTh O €IMHCTBEHHOM, HanOoJiee BEpOSITHOM pe3yJbTaTe.
Takum o0pazom, Korja HEOOXOAMMO NPUHATH PEHICHWE WIH CaMOCTOSITEIBHO, WU
KOJIJIEKTUBHO, MbI IPUHUMAaeM €ro, OCHOBBIBAasCh Ha TOM, YTO INPOTHO3 €CTh E€IHH-
CTBEHHBIN Hanbosiee BEpOSATHBIA pe3yibTaT. B utore, Mbl 4acTo MojiyyaeM HENpUSTHbIE
CIOPIIPU3BIL.

[InanupoBaHue cueHapus OTYACTH pewaeT 3Ty mnpodiemy. CueHapuil IpocTo sB-
JsIeTCs. BO3MOXKHBIM IIPOrHO30M, OJHUM M3 IyTeH, O KOTOPOMY MOTYT Pa3BHBAThCS
coObiTus. [lmaHupoBaHue clieHapusi HpeanoJjiaraeT Habop CIEHapueB Ui MOKPBITUS
BO3MOXHOI'O CIIEKTpa UcX0/10B. KoHeuHO, MONHBIN CHEeKTp HUKOra He OyAeT MOoJyyeH,
HO BBl MOXETE pPAaCCMOTPETh CTOJBKO CIIEHAPUEB, CKOJIBKO COYTETE HYKHBIM. Takum
00pa3oM, B MPOTUBOIIOJIOKHOCTh MIPSIMOMY NPOTHO3Y HanboJiee BEPOSATHOIO pe3ysbTara
Bbl MOXETE MOATOTOBUThCA K OyaymieMmy. bosee Toro, miaHupoBaHHE CLIEHApUS
HOJArOTOBUT Bac K TOMY, YTO MOXET OBITh B IPOTHBHOM CIIydyae HEOXHIaHHBIM
COOBITHEM.

JlonmycTtuM, BBl 3aHMMaeTeCh JIOJTOCPOYHBIM IIJIJAHUPOBAHUEM JJIsi KOMIIAHMHU,
KOTOpasi MPOM3BOAUT HEKWi MpoIyKT. BmecTo Toro, 4ytoObl caenath oAWH Hambolee
BEPOSITHBII MPSAMON MPOTrHO3, MCIIOJIB3YHTEe METO]| INIAHUPOBAaHUS CLeHapHus. MeTogoM
«MO3rOBOTO HITYpMa» BMECTE C KOJUIETaMH OIPEAEIUTE BO3MOXKHbBIE IyTH Pa3BUTHUS
cobbiTuil. UTto Oyner, eciau Bbl HE CMOXKETE MOJYYMTh JOCTaTOYHO ChIPbs, YTOOBI
npousBecTd 3TOT mnpoaykr? Kak u3MeHHMTCs cuUTyauus, €cild OJWH W3 BallMX
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KOHKYpeHTOB o0ankpoTutcs? Kak OyayT pa3BuBaThcsl COOBITHSA, €CITU HA PBIHKE IIO-
SIBUTCSI HOBBI KOHKYpEHT? UTO POM30IAET, €CIM Bbl CEPbE3HO HETOOLIEHUTE CIIPOC HA
3TOT nmpoaykT? Uto Oynet, eciu rae-1ub0 HauyHeTCs BOMHA? A eclii HayHeTCs s/iepHast
BoMHA? Tak Kak KaXJbIi CIEHApUil BO3MOXEH, €r0 HYKHO paccMaTpHUBaTh CEPhE3HO.
Tenepp HamO TOHATH, YTO BBl OyAeTe JenaTh MOCIE TOro, Kak OMpENeNIuTe 3TH
cueHapuu. Bbl 1OIKHBI ONIPEENNUTD 11€Ib, KOTOPYIO XOTUTE JOCTHYb IIPU TOM MM UHOM
cueHapuu. B 3aBucMMOCTH OT cleHapus 1elb He 00s3aTeNbHO JOJKHA OBITH MOJIOXKH-
TenbHOM. Hampumep, mpu NECCUMUCTHYECKOM CLIEHApUM 3TO MOTYT OBITH IPOCTO
PEMOHTHO-BOCCTAaHOBUTENbHBIE pabOThl Ha mpeanpustiu. [lociae Toro kak BbI ompee-
JUTE LEIb JJI1 JaHHOTO CLIEHApHsl, HaJl0 COCTaBUTh IUIAH Ha CiIy4yail HeNpeaBUACHHBIX
CUTyallul, OTHOCALIUXCA K ATOMY CLEHApHIO, IS JAOCTH)KCHHUS HEOOXOIUMON IIEJNH.
Hampumep, kak yxe ObUIO CKa3aHO, TP HEBEPOSATHO MPAYHOM CLIEHAPUU BAIIEH LIEJIBIO
MOTYT OBITh PEMOHTHO-BOCCTAHOBUTENIbHBIE PAOOTHL, M BaM HAJ0 MUMETh IJIaH, YTOOBI
MUHUMHU3UpOBaTh yiiep6. IloMuMo Bcero mpodero, miaHUPOBaHUE CLEHApUs JAacT BaM
aIrOPUTM, KOTOPOMY HAJI0 CIIEI0OBaTh, €CIU OIPEICICHHBIA CLIEHAPUN peanu3yercs.
CymecTByeT TecHass CBS3b MEXIy IUIAHUPOBAHWEM CIEHAPUs U ONTUMAIbHBIM f.
OnTtumanbHoe f MO3BOJMSIET pa3MECTUTh ONTHMAIbHOE KOJIHYECTBO PECypcoB TNpHU
oIpezieIeHHOM Habope BO3MOXHBIX clieHapueB. Ha camom nene, peanusyercs TOJIBKO
OJIMH CLICHApUH, JaXkKe €CIM Mbl IUITAHUPYEeM HMX HEeCKoJbKo. IlnmaHupoBanue cueHapus
CTaBUT HAaC B CHUTYalUIO, KOrJa HEOOXOJMMO INPUHATH PEILICHHE, KaKoe KOJINYECTBO
pECypcoB pa3MellaTh CEeroAHs NpPH BO3MOXHBIX CLEHapusxX Ha 3aBTpa. ITa
KOJIMYECTBEHHAs] OLIEHKAa IIOCJIEJCTBUI — TIOUCTUHE «CEepAle» IUIaHUPOBAHUS
CLIEHapusl.

UTo0Bl ONpENeNnTh, CKOJIBKO PECypCcOB pPAa3MECTUTh IPU HAJIWYUHM OIPEAEICHHOTO
Habopa cleHapueB, Mbl MOXEM HCIIOJIb30BaTh €Ille OJUH MapaMeTPUUYECKHl MeEeTO]
norcka ontuMmanbHOoro f. CHauwama ciemyer omucaTh KaKIblid clieHapwii. Jlamee Mbl
JOJKHBI OLIEHUTH BEPOSATHOCTH (3TO umcio Mexay O u 1) peanuzanuu Kaxaoro cie-
Hapus. CueHapuu c¢ BeposiTHOCThIO 0 Mbl He Oyaem paccMmarpuBaTh. OTMETHTE, YTO
BEPOSITHOCTh KaXXJOTO CLEHApHs yHHMKajbHA. JlomycTUM, Bbl MPUHUMAETE PEUICHUS B
npou3BOACTBEHHON koproparuu ABB. JIBa crienHapus (M3 HECKOJIBKUX) BBITJISAIAT
cnenyromum odpazom. [Ipu ogHoM crieHapuun kopropanus ABB mogaer qokyMeHTH Ha
06aHkpoTCcTBO ¢ BeposiTHOCTHIO 0,15, B npyrom cuenapuu ABB yXxoauT ¢ pbiHKa H3-3a
HaIpPsHKEHHOM KOHKYPEHIMM C MHOCTPaHHBIMHM KOpHopauusMmu ¢ BeposTHocTbio 0,07.
Teneppb MbI TOJKHBI OHATH, BKIIIOYAET JIM NIEPBBIN CLIEHApUN 3asiBJI€HUE O OAHKPOTCTBE
u3-32 BTOPOrO CIEHAapHs, T.€. HANpSIKEHHOM KOHKypeHuuu. Eciaum 3T0 Tak. TO
BEPOATHOCTh TEPBOTO CLIEHAPHsI HE YUYUTHIBAET BEPOSITHOCTH BTOPOIO CLIEHAPHsl, U Mbl
JIOJDKHBI YMEHBIIIUTh BEPOSITHOCTH mepBoro cuenapus a0 0,08 (0,15 -- 0,07). OtmerbTe
TaKXke, YTO YHUKAIBHOCTh BEPOSTHOCTH Ba)KHA IS KAKAOTO CIEHAPHs, YTOOBl CymMMa
BEPOSATHOCTEH BCEX paccMaTpUBAEMBIX CIIHApHeEB OblLla paBHa B TouHOCTH 1, a He 1,01
i 0,99.

JI1st KayKI0r0 CLeHapusl Mbl ONPEAEIIIEM BEPOSITHOCTh €ro ocyiecTBieHus. Cnengyer
TaK)K€ ONPEIENIUTh KOHEUHBIN pe3yibTaT, TO €CThb YHCIEHHOE 3HaueHue. OHO MOKET
ObITH B JOJIapax WM JOTaXx — B 4eM yroano. OJHaKO Balll BBIXOJHBIE JaHHBIE
JIOJDKHBI OBITh B T€X K€ €AMHHIAX, YTO M BXOAHBIC JaHHBIE. YTOOBI MCIIOIB30BaTh 3TOT
METOJl, Bbl JIOJDKHBI O0S3aTENbHO HMETh, MO KpalHell Mepe, OJWH CLEHapuil ¢
OTpULIATENbHBIM pe3yibTaToM. EciM BBl XOTHTE 3HATh pa3Mep pecypca, KOTOPBIH
ClenyeT pa3MECTUTh CETOJHsS NHPHU BO3MOXKHBIX CIEHAapHUsIX Ha 3aBTpa, U HE HMEETe
OTPULIATENILHOTO ClIeHapus, Torjaa clienyer pasmectutbh 100% »storo pecypca. bes
CIEHapus C OTPHUIATENbHBIM pE3yJIbTaTOM MaJIOBEPOSTHO, YTO JaHHBI Habop
CLICHapUEB PEAINCTUYEH.

[locnennee ycioBre MCIOJIB30BAHUSA 3TOTO METOAA COCTOMT B TOM, YTO MaTeMaTH-
YECKOE 0)KMJIaHWE, CyMMa BCEX pe3yJIbTaTOB, YMHOKEHHBIX Ha MX COOTBETCTBYIOIINE
BEPOATHOCTH, JJOJHKHO OBITH OOJbIIE HYJIS.
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N
(1.03) MO =) (P*A),

i=1

rne P =BeposTHOCTH cuieHapus i;
A = pe3ynbTat cueHapus i;

N == ob11ee 4ncio paccMaTpuBaEMbIX CIIEHAPUEB.

Ecin maremarnyeckoe OXHJaHHWE PAaBHO HYJIIO WM OTPULIATENBHOE, METOJ HENb3s
UCIIOJB30BaTh. OJTO HE O3HAYaeT, YTO HEJb3sl HCIIOJIb30BAaTh CaMoO IUIAHUPOBAHUE
cueHapusa. MoxHo U Hy»*kHO. OgHako onTUMaiibHOE f MOXKET OBITH MOJIYYEHO TOJIBKO B
TOM Cllydae, e€Clid MaTeMaTH4yeckoe oxwujaHue Oonpmie Hyns. Korma maremaTtmueckoe
OKHJIaHHE PAaBHO HYIJIIO WM OTPHUIATEILHOE, MBI HE JIOJKHBI pa3MellaTh pecypchl.

W HakoHen, Bbl JTOJKHBI PACCMOTPETh MAaKCUMaJIbHO BO3MOXKHBIN CHEKTP pe3yb-
TatoB. Jlpyrumu ciioBaMu, cieayer paccMoTpeTb 99% BO3MOXHBIX MCXOJ0B. MHOrue
CIICHapUU MOXHO CJIeNaTh MUpPe, TaK YTO BaM He Haao Oynet pacrmuckiBaTh 10 000 cie-
HapueB, 4YTOObI 0XBaTUTh 99% cnektpa. [Ipu pacmupenun cieHapueB He CIelyeT
CJIMIIKOM YIPOIIaTh CUTYaIlUIO, BHIOPAB TOJIBKO TPU CLEHAPHS: ONTUMHCTUYECKUH,
MECCUMHUCTUYECKUN U HEUTpaabHbIA. B 3TOM cilydae moigy4yeHHbIE OTBETHI OYIyT CIIUII-
KOM TPyOBI, 9TOOBI UMETh KaKyI0-THOO MPAKTHYECKYIO [EHHOCTh. 3aXOTHTE JIU BbI HC-
KaTh ONTUMaJIbHOE f 1711 TOPrOBOM CUCTEMBI 10 TPEM clieiKaM?

Kakoe kommuecTBO crieHapueB ontuManbHO? Mcmonb3yite TO KOJIMYECTBO, C KO-
TOPBIM Bbl CIPAaBUTECh. 3€Ch XOPOIIUM MOMOIIHUKOM OyaeT koMiblotep. JlomycTum,
peub uner o komnanuu AbBB 1 0 pasmenieHun ee HOBOro MpoIyKTa Ha PHIHKE OTCTANION
nanekon cTpaHbl. PaccMOTpUM TMATh BO3MOXKHBIX CLieHApHeB (B JEHCTBUTEIBHOCTH
CIICHapHeB JOJDKHO OBITH OOJbIIE, HO MBI BO3BMEM IIATH AJIsi MpUMepa). DTH MATh
CIICHApUEB OTPaXKAIOT TO, YTO MOKET MPOU30MTH B JIAHHOM cTpaHe B OyayuiemM, — TO
€CTb BEPOSTHOCTh  OINpPENENCHHBIX COOBITUH U TpUOBUIL HWIUM  YOBITOK  OT
MHBECTUPOBAHUSI.

Cuenapwuii BepositHOCTh Pesynbrar

Boiina 0,1 -$500 000

Kpusuc 0,2 -$200 000

3acToi 0,2 0

Mup 0,45 $500 000

ITpouseranue 0,05 $1000000
Cymma 1,00

Taxkum o0pa3om, cymma BeposTHocTel paBHa 1. OOpaTuTe BHUMaHUE, 4TO Y HAcC €cTh |
CIEHapUi C OTPHUIATETBHBIM PE3yJbTaTOM, HO MaTEeMAaTHUYECKOE OXKUIaHHWe OOJbIle
HYJIS:

(0,1 * -$500 000) + (0,2 * -$200 000) +... = $185 000

C Takum Ha60pOM CIHCHAPHUEB MBI MOKEM HUCIIOJIB30BaATh I[aHHI)If/i METOA. OTMGTI)TC, qTo
eciu Obl MBI MCIIOJIb30BAJIM METOJI Hanbosee BEpPOsITHOTO pe3yibTara, TO HPUILIH OBl K
3aKJIIOUYEHUIO, YTO B 3TOM CTpaHe cCKopee Bcero OyAeT Mup, U JeHCTBOBaIM Obl, HCXOd
U3 ATOI €TMHCTBEHHOW BO3MOYKHOCTH, TOJIbKO PACIIbIBYATO OCO3HABAsl HAJTMYUE JIPYTUX
UCXOJIOB.

Paccuntaem ontumansHoe f. Kak Mbl yxe 3Haem, ontuManbsHoe f (3To uncino mexnay O u
1) MakCcUMU3HUPYET CpeHEE TEOMETPUUECKOE:
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N
(4.13) Cpennee reomerpuueckoe = TWR * (1 / 2 P)

i=1

N
@14 TWR=[]HPR

i=1
(4.15)  HPR=(1+(A/W/-[))"P,

MO3TOMY
N N
(4.16) CpeliHee reOMETPUUYECKOE = (H(l +A/W/-E)"P) (1/ ZPi)
i=1 i=1

Hanee, MbI MOXeM paccunTath paktuaeckoe TWR:

(4.17) TWR= Cpennee reomerpudeckoe” X,

rae  N=4uCIIO CLEHAPUEB;

TWR= oTHOCUTEIIbHBIN KOHEUHBIN KallnUTAal,

HPR= npubs1b 32 neproa yaep:kaHus MO3ULUHU AJIs CLIEHapus 1;

A = pe3ynbTaT cueHapus i;

P.= BeposITHOCTH ClIeHApHS i

W= Hauxyamui pe3ysibraT Cpeau Beex cueHapues N;

X= 4YuCO, XapakTEpU3yroUlee IOBTOPEHUE JTOrO0 CLEHApHs, KOIZJa Mbl
MHBECTUPYEM X pa3.

TWR, nonydyenHoe u3 ypaBHeHus (4.14), sBiaseTcs MPOMEXYTOUYHBIM 3HAUYCHHEM IS
pacyeTa cpeaHero reomerpudeckoro. Ilocne Toro kak Mbl HailieM CpelHee Ie€OMETpH-
yeckoe, pakrnueckoe TWR M0OXHO MOJTyduTh ¢ MOMOIIBIO ypaBHeHus (4.17).

Mpb1 MOXeEM MTPOU3BECTH PACUEThI IO 3TUM YPaBHEHUSAM clieAyronuM oopazom. CHavana
BbIOEpEM CXEMy ONTHUMH3AlMM, TO €CTh cnoco0 moucka f, MaKCHUMH3UPYIOIIETro
ypaBHeHHE. MOXKHO c/1enaTh 3T0 ¢ moMotisio noaoopa Ot 0,01 mo 1, ucnonb3yst MeTo
UTepalMidi WM MapaboNMYecKyl0 WHTEPHOJANMIO. 3aTeM Mbl JIOJDKHBI OIPENeIUTh
HauXyAIIUHA BO3MOXHBIM  Pe3ynbTarT JUIsl BCEX pPacCMATPUBAEMBIX CIICHAPHEB
He3a6UCUMO Om MO20, HACKOAbKO MAalbl GepOSIMHOCMU NOOOOHbIX cyeHapues. B
npumepe ¢ koprnopanuei ABB nauxynmme oxxkumaembie norepu — 310 -500 000
noJutapoB. Teneps Ui KaXI0To CLeHapys Mbl JOJDKHBI CHadala pa3fesInTh Hauxyni
BO3MOXKHBII pe3ynbTaT Ha oTpuuarenbHoe f. B mpumepe c xoprnopanueit ABB bl
cobupaemcss mpocmotpeTh 3HadeHuss KOt 0,01 no 1. Haunem co 3mauenus f=0,01.
Teneps, ecnv Mbl pa3feNuM HauUXyIIIUN BO3MOXKHBIM pe3yibTaT paccMaTPUBAEMBIX
CIIEHapHeB Ha OTpULIATeTIbHOE 3HaueHue f, To momyuum:

-$500 000/ -0,01 = $50 000 000

JIist KaXKI0TO CIICHApHs pa3ZeliuM €ro pe3yJibTaT Ha MOJyYeHHOE TOJIBKO YTO 3HAUCHHE.
Tak kak UCXOJ IEPBOTO CLIEHApHs sIBIsieTCsl HauxyamuM ¢ yositkom 500 000 monmapos,
TO:

-$500 000 / $50 000 000 = -0,01
Teneps npubGaBuM 3T0 3Ha4YeHHUE K 1:

1 +(-0,01) = 0,99

Haxkonen, Bo3BeJeM IOJNYYEHHbI OTBET B CTEMEHb BEPOSITHOCTHU OCYILECTBICHHS
JaHHOTO cueHapus (B HameM npumepe 0,1):

0,9910,1=0,9989954713

3areM nepeiieM K CIeayoLleMy CLIEHapuIo 1o HazBaHueM «Kpusuc» ¢ BEpOSTHOCTBIO
0,2 mpourperma 200 000 moyapos. Hamr pe3ynbrar Hauxy/airero ciydas Bce eme -$500


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

000. 3nauenne f, ¢ KOTOpeIM MBI pabotaem, mo-mpexkHemy 0,01, mosToMy ymcio, Ha
KOTOpPOE HAJ0 pa3/IeuTh Pe3yJbTat 3TOro cieHapus, cocrasisetr 50 000 000 monmapos:
-$200 000/$50 000 000 = -0,004

[IpoBenem nanpHelMe BeUUCICHUS 11 onydenus HPR:

1 +(-0,004) = 0,996 0,99"0,2 = 0,9991987169

Ecnu MBI paccMOTpuM oOcCTajbHBIE ClieHapHH Npu TectupyemoM 3HaueHuu f=0,01, To
HaiijeMm Tpu 3HaueHust HPR, cooTBercTByIOMIME TOCHEIHUM 3 CLIEHAPUSIM:

3acroit 1,0
Mup 1,004487689
IIpouBeranue 1,000990622

[Tocne Toro kak HaigeHnbl Bce HPR mis nanHoro 3nHauyeHus f, He0oOX0AMMO NEpPEeMHO-
KuUThb nosrydeHusle HPR:

0,9989954713*0,9991987169*1,0*1,004487689 * 1,000990622=1,003667853

Ms! nonyuninu npomexxyrounoe TWR = 1,003667853. Caenyromum marom OyaeT Bo3-
BEJICHUE 3TOr0 3HAUEHUS B CTENEHb, PABHYIO €IUHMIIE, ACIEHHOW HA CYMMY BEpPOSITHO-
creil. Tak Kak cymMMa BEpOSTHOCTEH cocTaBisieT 1, TO, 4TOOBl MOJYYUTh CpelHEee
reometpuueckoe, TWR Bo3Begem B cremenb 1. Takum o6pasom, cpemgHee
reomeTpuueckoe paBHO B 3ToM ciydae TWR, to ectp 1,003667853. Ecnm, ognako,
yOpaTh OrpaHUYEHHE. YTO KaXK/IbI CLIEHApHil TOJKEH UMETh YHUKAJIbHYIO BEPOSTHOCTbD,
TO MOKHO MOJYYUTh CyMMY BeposTHocTel Oonbiie 1. B TakoMm ciydae, yToObI OTYIUTh
cpenHee reoMeTpudeckoe, Hano Bo3BecTd TWR B crenens, paBHyIO €UHULE, JEICHHON
Ha 3Ty CYyMMY BEpPOSATHOCTEH.

OTBeT, MOJIyYEHHBI B HalleM IpPUMEpE, SIBISETCA CPEIHUM TIE€OMETPUUYECKHM.
cootBercTByomuM 3HaueHuto f= 0,01. Temepsr mepeiinem k 3Hauenuto f= 0,02 u mo-
BTOPUM BECh MpOIIECC, NIOKa HE HAWAEM CpellHee T'€OMETPUYECKOE, COOTBETCTBYIOLIEE
stomy f. MBI OyaeM npoJoskaTh, MOKa He AOHAEM 10 Takoro 3HaueHus f, kotopoe gact
HauBBICILIEE CPEHEE TEOMETPUUECKOE.

B namem npumepe HauBbICIIEE cpellHee TeoMeTpuueckoe focturaercs npu =0,57 u
paBHo 1,1106. Pa3aenuB BO3MOKHBIN pe3ynbTar Hauxymdmero ciueHapus (-$500 000) na
oTpunatensHoe ontumansHoe f, Mbl monyunMm 877 192,35 nommapa. dpyrumu cioBamu,
ecnu kopriopauuu AbB Hano pa3sMecTUTh Ha PBIHKE HOBBIM IIPOIYKT B ATOM JAIEKOU
CTpaHe, CJIEyeT HHBECTUPOBAaTh UMEHHO 3Ty CyMMYy. C Te4eHHEM BPEMEHU U Pa3BUTHEM
COOBITUM, KOTJ]a U3MEHSTCS BO3MOKHBIE MCXOJbl U BEPOSITHOCTH, U3MEHUTCS TAKXKE U
cymma f. Yem wame kopnopanuss ABB OyzaeT yduThIBaTh 3TH M3MEHEHUs, TeM Ooiee
IpaBWIBHBIMU OyayT ee pemieHus. OTMeThsTe. 4To eciau kopnopamnus AbBB unBectupyer
B TOT IPOEKT MeHbIe 877 192,35 nommapa. Torna oHa HaXOJUTCS JieBee MUKa KpuBoii f.
DTO aHAJIOTUYHO CUTYAallUH, KOT/la y Tpelepa OTKPHITO CIUIIKOM Majlo KOHTPAKTOB (110
cpaBHeHMI0 ¢ onTuManbHbIM f). Ecin koprnopanust ABB BkianbIBaeT B IPOEKT OOJIBIYIO
CyMMY, 3TO AHQJIOTMYHO CHUTYyalluM, KOTJa Yy TpeWuJaepa OTKPBITO CIUIIKOM MHOIO
HO3UIHH.

KonnuectBo, paccMOTpeHHOE 3/€Ch, SBISETCS KOJIMYECTBOM JAEHET, HO 3TO MOTYT
ObITb HE TOJIBKO JEHBbIM, W MeToJ Oyner paborarh. JlaHHBIM HOAXOX MOXHO HC-
M0JIb30BaTh JUIsl JIFOOOrO KOJMYECTBEHHOIO DELIEHUS B cpeie OJaronpusITHOM Heo-
NPEeAEeICHHOCTH .

Ecmu BB cozmanuTe pasnuuHbIe ClieHApUH A7 (DOHIOBOTO PBIHKA, ONTHMajibHOE f.
HOJYYEHHOE C MOMOIIBIO0 3TOI0 METOJa, AAaCT BaM IPOLEHT CPEICTB, KOTOPblEe HAal0 B
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TaHHBI MOMEHT WHBECTHpOBaTh B akiuu. Hampumep, ecnu f= 0,65, To 65% Batero
OayaHca JJOJDKHO OBITh HA PBIHKE, a ocTaBmuecs 35%, Hanmpumep, B ACHbrax. ITOT MOJI-
XO/JI 1aCcT BaM HauOOJIbIINN TeOMeTpUUECKU pocT KanuTana. Koneuno, pe3ynsraTt Oyaer
3aBUCETh OT TOTO, KAKHE BXOJHbBIC JaHHBIC BBl HCIOJIB30BAIA B CUCTEME (CIICHAPUU. UX
BEPOATHOCTH OCYIIECTBIICHUS, BBIUTPHIIIM U MPOUTPHIIIN, U3AEPKKH). Bece ckazanHoe
panee 00 onTUMaNbHOM f MPUMEHUMO 371€Ch, M ATO O3HAYAET TAKXKE, UTO OXKHJIAEMBIC
npourpsiiy MoryT gocturats 100%. Ecnu Bl ocylecTBisieTe miIaHUpOBaHUE CIICHApHUs
JUISL pa3MEIleHUs] aKTHUBOB, TO JIOJDKHBI OXuAaTh, 4To oOkoyso 100% akTUBOB.
pa3MEIIeHHbIX B COOTBETCTBUH C PAaCCMaTPUBAEMbIM CIIEHAPUEM, MOTYT ObITh TIOTEPSIHBI
B Kakoe-mOo BpeMs B OymymieM. Hampumep, BB HCIONB3yeTe NAaHHBIA METOJ, YTOOBI
OTIpeAIeNIUTh CYMMY CPEJACTB, NMpeJHA3HAYEHHBIX Ui WHBECTUpOBaHUS B akiuu. Jlo-
IIyCTUM, BBl NIPUXOAUTE K BBIBOAY, 4TO 65% CpeAcTB JOHKHO OBITh MHBECTHPOBAHO B
aKkuuu, a ocrasuinecs 35% B 6e3prcKkoBble aKTUBHI. CllelyeT 0KHUIaTh, YTO MPOUTPHIII B
Oymymiem MoxkeT noctudb 100% cymmbl, pa3MenieHHONW Ha OHIOBOM phIHKE. J[pyrumu
CJIOBaMH, BBI JOJKHBI OBITh TOTOBBI, UTO B KaKOK-IHOO Touke B OymymeM modtu 100%
aKTUBOB OT Bammx 65%, pa3MeIIeHHbIX B aKIUU, OYQyT mnpourpanbl. OQHAKO UMEHHO
TakUM OOpa3oM BbI JOCTUTHETE MAaKCHUMAJIbHOTO TeOMeTpudeckoro pocrta. Ty xe
MPOLIElyPY MOXKHO HCIONB30BaTh JJI QJIbTEPHATUBHOTO MapaMETPUUYECKOTr0 METoja
ompezeneHus: ontuMaibHoro f B Topromie. JlomycTum, BBl NpPUHUMAaETe TOPrOBBIC
pElIeHHs, OCHOBBIBAasCh Ha (DyHJIAMEHTAIBHBIX IaHHBIX. Bbl HamedaeTe pa3IUYHbBIC
CIIEHapWH, KOTOpPbIE MOTYT MTPOM30NTH B Ipoliecce TOProeiu. Yem OoJbllle clieHapueB U
YeM TOYHEE CIICHApUHU, TeM Jyulie OyAayT MOoJy4eHHbIE pe3yabTathl. [Ipeanonoxum, Bbl
PEIININ KyMUTh MYHUIIUTIAIbHBIE OOJIUTallii, HO MIPH 3TOM HE TUIaHUPYETe yJIep>KUBaTh
UX JI0 CpoKa moramieHusi. Bel MOXkeTe paccMOTpETh MHOKECTBO CIIEHApUEB OymayIINX
COOBITUI M HWCIOJIb30BaTh 3TH CIIEHAPUU MJIs OMpeJeNieHUs ONTHUMAIbHOTO pa3Mepa
WHBECTHUIINH.

Konnenuuio mimaHupoBaHusl CIEHApPHUS U1 ONpENeNeHHus onTuMaibHoro f MOXKHO
HCIIOJIb30BaTh BO MHOTHX O0JIACTSIX: OT BOGHHBIX CTPATETUid 10 ONpeIeIeHUS] ONTHUMAIb-
HOTO YpOBHS y4yacTHs B MOJIMWCKE Ha aKIMHM WIM ONTHUMAJIbHOM MPEIOIUIaThl 3a JOM.
DTOT METOJ, BEPOSITHO, SIBJISIETCS JIYUIIUM M YK€ TOYHO CaMbIM JIETKUM JIJISl T€X, KTO HE
UCIIONB3YeT MEXaHMYECKHWE pEIIeHUs TMpPU BXOJAE M BBIXOJAE C pbIHKA. Tpeinepsl,
KOTOPBIC TOPTYIOT MO (yHIaMEHTAIBHBIM JaHHBIM, TpaduKkam, BOJIHAM DIUTHOTTA UITU C
MOMOIIBIO JIFOOOTO JIPYroro MeToja, TpeOyrolero CyObEeKTUBHOTO CYKIIEHHUS, MOTYT
HAlTH ONTUMaJIbHEIE f ¢ TOMOIIBIO ATOTO MOJAX0Ja — OH HAMHOTO TIPOIIEe, YeM MOUCK
3HAYCHHH MapaMeTpoB pacmupeneiacHus. Apudmernyeckoe cpeanee HPR rpymmbr
CIIEHAPUEB MOXKHO PACCUUTATh CJICYIOLIUM 00pa3oM:

N N
(4.18) AHPR = (Zl‘,(l +(A/(W/-f)))* Pi)zal’i

rae N = 4ucio cueHapues;
A = pe3ynbpTaT (BBIUTPHILI I MTPOUTPHIII) CIIEHAPHS 1;
P = BeposiTHOCTH clieHapu i,

W= Hauxynmmuii pe3yibTaT Cpey BCEX CLICHAPUEB.

AHPR Oyner BakHO TMO3[HEE, NMPH MOUCKE YPPEKTHUBHON TPaHUIIBI COBOKYITHOCTH He-
CKOJIBKUX PBIHOYHBIX CHCTEM, KOTJa HE00X0AUMO OyAeT ONpeAeIUTh OKUIaeMYI0 IpHU-
ObUTb (apu(METHUYECKYIO) JAHHOW PHIHOYHOM CHCTEMBI. JTa OXHaaeMas MpuObLIb paBHA
AHPR-1. PaccMoTpeHHBIH MeTOA HE 0053aTelbHO JOHKEH OBITh OCHOBaH Ha
apaMeTpu4ecKoM Noaxozae. Bo3MoxkeH U 3MIUpHYecKui noaxox. JpyruMmu cioBamy,
MBIl MOXXEM B35Th OTYET O CHEJIKAX JaHHOM PBIHOYHOM CHCTEMBI M HCIIOJIb30BaTh
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Ka)XKIYIO U3 3TUX C/IEJIOK B KaUeCTBE CIIEHApHsl, KOTOPBI MOXKET MPOU30UTH B OYAYILIEM.
Benmuuna npuOsun uiu yObITKa Oy/IeT BBIXOJHBIM PE3yIbTaTOM JAaHHOTO CIieHapus. B
3TOM Cilydae KaXIblii ClIEeHapHil (CIesKa) UMeeT PaBHYIO BEPOSTHOCTh OCYIIECTBICHUS
— 1/N, tne N — o0miee yucio cueiok (cueHapueB). B pesynpTaTe Mbl MOTy4UM
sMnuprdeckoe ontumaiabHoe f. Korma ecth HECKOIBKO penieHnit Ha OCHOBE HECKOJIBKUX
CIICHapHeB, BBIOOp TOro. 4Ybhe CpEIHEE TEOMETPHUYECKOE, COOTBETCTBYIOIIEE
ontuMansHoMy f, camoe OoOibIIOE. MAaKCHMHU3UPYET PEIICHHE B aCHMIITOTHYECKOM
CMBICIIE. 3a4acTylo 3TO OyJeT MPOUCXOAUTh BOIPEKH OOMIETPUHATHIM IpaBUIIaM
NPUHATUS  pelleHus, TakuM Kak IlpaBuno ['ypBuma, MakcMMakc, MHHHMAKC,
MHUHHMaKCHasi motepsi (minimax regret) W HauBBICIIEE MAaTEMaTHYECKOE OXKHIaHHE.
[penmnonoxum, MBI TOJDKHBI BBEIOPAaTh OMHO MX JABYX BO3MOJKHBIX pPEIICHHH, KOTOpBIE
Ha30BeM «OeNbIM» U «4epHBIM». benoe penenne npecTapisieT CIeAyIONe BO3MOKHBIE
CIICHapHH:

benoe pewenue

Cuenapuii BepositHOCTB Pesynbrar
A 0,3 -20

B 0,4 0

C 0,3 30

Marematnueckoe — oxuganue = $3,00
Onrtumanshoe f = 0, 17

Cpennee reomerpuueckoe = 1,0123

I’ICpHOC pemICHUC NPCACTABIACT CICAYIOIMNUEC CLICHAPHUU:

Yepnoe pewenue
Cuenapuii BepostHOCT Pesynbrar
A 0,3 -10
B 0,4 5
0,15 6
D 0,15 20

Maremarnyeckoe oxumanue = $2,90
OnTtumansHoe =0,31

Cpennee reomerpuueckoe = 1,0453

MHorue BbIOpasin ObI Oelioe pelieHre, TaKk Kak OHO MMEET OoJiblliee MaTeMaTHYECKOe
oxunanue. [lpu OeroM pemieHHH BbI MOXKETE O0XKHIATh «B CPEAHEM» BBIUTPHINI B 3
JIoJIJIapa MPOTUB BRIMTPHINIA YepHOTO pemeHus B 2,90 nomrapa. OmHako BRIOOP Y€pHOTO
pemeHust Oyner Oosee NpaBMWIBHBIM, TaK KaKk OHO JaeT HauOosbliee CcpeaHee
reoMmerpuueckoe. [Ipu yepHOM permieHHH MOXHO O0XHIATh «B CPEIHEM» BBIMTPBHIII B
4,53% (1,0453 - 1) nporuB Bemrpeima Oemnoro pemenus B 1,23%. Ilpu
PEUHBECTUPOBAHUHM YEPHOE pEIICHHE, B CPEAHEM, BBIUTPAET B TPU pasza OoJjblle, YeM
Oenoe pemenue! Bol MoXxkeTe BO3pa3uTh, OTMETHB, YTO Mbl HE PEHHBECTUPYEM IO TOMY
K€ CIEHApPHUI0 KaXIbIH pa3, U MOXXHO JOOHWTHCS OOJBINETrO, €CIM BCEraa BBIOMpaTh
HauBBICIIeE  apu(MeTHYeCKOoe  MaTeMaTHYeCKOe  OXHUJaHue g KaKAOoro
MPEICTaBICHHOT0 Habopa. Mbl OyZieM MpUHUMATh PEIICHUE, OCHOBBIBASICH Ha OOJIBIIIEM
apuMEeTHYEeCKOM MaTeMaTU4YeCKOM OXHUJAHWM, TOJIBKO B TOM Cllydae, €CIu He
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cobupaemcsi penHBecTHpoBaTh BooOme. Ho Tak kak mouyTw Bcerja AEHbI'M, KOTOPBIMU
MBI PHCKYeM CErojHs, OyIyT CHOBa C PHUCKOM BIIOKEHBI B OyIylleM, a JeHbIH,
BBIUIPAaHHBIE WM MPOUTPAHHBIE B MPOLUIOM, BIUSIOT HA TO, YEM Mbl MOKEM PHCKOBATh
ceronHs (cpena reOMEeTPUUYECKUX CIIEACTBUN), UII MAaKCUMH3AIUU JOJITOCPOYHOTO pOCTa
KaluTajga Mbl JOJDKHBI MPUHUMATh PEIICHUs, UCXOIs U3 CPEeHEr0o reoMeTpUYECKOro.
Jlaxxe ecnu CrieHapHH, KOTOpbIe OyAyT NpeACTaBICHbI 3aBTpa, HE OYIYT TAKHUMHU XKe, KaK
CeroJHs, UCMONb3ysd Haumboiblllee CpeAHee T'eOMEeTpUYecKoe, Mbl  Bcerna
MaKCUMHM3HPYEM HAIld PEUIeHHA. JTO aHAJIOTMYHO MNPOIECCY 3aBUCHMBIX MOIBITOK,
Hampumep wurpe B «oukoy». Kaxkpas pa3gaua H3MEHsSET BEpOSTHOCTH, IO3TOMY
ONTUMAJIbHAsl CTaBKa HM3MEHSETCS, YTOOBl MaKCHMHU3HMPOBATh JIOJITOCPOYHBIA PpOCT.
[ToMHuTEe, uTOOBI MaKCHUMHU3HUPOBaThb  JOJITOCPOYHBI  POCT, Mbl  OO0MCHYL
paccmampusams meKywyio uspy Kax HeopaHudeHHylo 60 epemenu. JIpyrumu cioBamy,
ClleflyeT paccMaTpuBaTh KaXKIyl0 OTAENbHYIO CTaBKY, KAK OVOmMO OHA NOBMOPAEmcs
beckoneunoe 4ucno pas, eciu HeobXo0UMo MAKCUMUZUPOBAMb POCH 8 meyeHue 001201
nocnedo8amenbHOCMy  CMagok 6 Heckonbkux —uepax. JlaBaiite o0000muM Bce
BBIIIIECKA3aHHOE: KOTJa pe3yJbTaT COOBITHS OKa3bIBa€T BIIMSHUE Ha pe3yibTar(bl)
MOCJICTYIONIETO COOBITUS(MI), HAM CJIEAyeT BBIOMpAaTh HAMOOJBIIEE TeOMETPHUYECKOE
oXXuanue. B penkux cirydasx, KOraa pe3yabTaT He BIMAET Ha MOCIeAyIomue COObITHS,
ciefyer BbIOMpaTh HauOosblee apudMeTHUecKoe OXHujaaHue. MaremaTuyeckoe
oxumanue (apupMeTudeckoe) He YUHTHIBAET 3aBUCHMOCTb pE3yJIbTaTOB BHYTPH
KaXJI0r0 CLEHApUsl U TMOITOMY MOJXKET NMPHUBECTH K HEBEPHOMY 3aKIIOUEHHI0, KOrja
paccMaTpuBaeTCsl PEHMHBECTUPOBAHME B T€OMETpHUYECKoil cpene. Vcmomb3oBaHue
NPEeJIOKEHHOT0 METO/Ia B IJIAHUPOBAHUU CLEHAPHS TOMOXKET BaM NPAaBHJIBLHO BBIOPAThH
CIICHApHii, OLEHUTh €0 Pe3yJbTaThl U BEPOSITHOCTH MX OCYHIECTBICHHS. DTOT METOJ
BHYTpEHHE 0oJjiee KOHCEpBATHUBEH, 4YeM pa3MelIeHHEe Ha OCHOBE HauOOJbILEro
apru(METHYECKOTO0 MaTeMaTHYecKoro oxunaHus. YpaBHeHue (3.05) mokasbiBaeT, 4YTO
CpelHee TIEeOMETPUUECKOe HUKOrJa He MOXKeT ObIThb  0ojbllle  CpeaHEero
apupmernueckoro. Takum oOpazom, O5TOT MeTO[ HHKOorna He Oyaer Oonee
PUCKOBaHHBIM, 4YeM METOJ HauOojbIIero apupMETHYECKOro MaTeMaTHYecKOro
oXujaHus. B acuMOTOTMYECKOM CMBICIE (JOJATOCPOYHOM) 3TO HE TOJBKO JIyYIINN
METOJ pa3MeIleHus,, TaK Kak Bbl MOJydaeTe HAauOOJIBIIMHA TeOMEeTPUYECKUH pOCT, OH
Takke Oojee Oe3omaceH, 4YeM pa3MelleHHe IO HauOoJbIIeMy apu(pMeTHIeCKOMY
MaTeMaTHYECKOMY OKUIAHUIO, KOMOPOe HEeU3MEHHO CMeuiaenm 8ac 6npaso om NUKa
Kpueoii f.

Tak kak peMHBECTHMPOBAHME MOYTH BCEI/la MMEET MECTO B PEabHOM KU3HU (A0 TOro
JIHSI, KOTJIa BbI yijIeTe Ha MEHCHUI0),’ TO €CTh Bbl CHOBA OyJeTe WCIIOIb30BaTh JEHBIH,
KOTOpbIE UCIOJIB30BAIM CETOJHS, Mbl JIOJUKHBI IPUHUMATh PEIICHUs,, UCXOMs U3 TOro,
YTO TaKasi BO3MOXKHOCTB MPEICTABUTCS THICSYU pa3, ISl TOrO0 4TOOBI MAKCHMU3UPOBATH
pocT. MBI JODKHBI NPUHUMATh pEIIeHUs TaKUM 00pa3oM, 4TOObl MAaKCUMH3MPOBATh
reoOMEeTpUYEcKoe OXKuaaHue. boiee TOro, Tak Kak pe3yiabTaThl OONBIIMHCTBA COOBITHI
BJIMSIOT HAa PE3yJbTaThl NOCIEIYIOUMX COOBITUI, HaM Clle[lyeT NPUHUMATh PELICHUs U
pa3MeIaTh CpeiCTBa, OCHOBBIBASACH HA MAKCUMAJIBHOM I€OMETPUIECKOM OXKUJAaHWUHU, YTO
MOYKET MTPUBECTH K PEIIEHUSM, KOTOPbIE HE BCErJja OUE€BU/IHBI.

ITouck onTuMaabHOIO f MO sTYUEHCTHLIM JAHHBbIM

' B HEKOTOPBIX CITyUasx Jy4IIMM BEIGOPOM OYIET UMEHHO HAUOONIbIIEE ApUPMETUUECKOE
MaTeMaTHYECKOe OKUIaHNe, a He reoMeTpuyeckoe. Hampumep, koraa Tpeiiep TopryeT NOCTOSHHBIM
KOJINYECTBOM KOHTPAKTOB U JKEJIAeT NEPEUTH K paboTe «(PUKCHUPOBAHHOMW J10JIEH» B KAKOH-TO
OmaronpusATHOI Touke B OymymeM. Dta O1aronpusaTHas TOYKa — IMOPOT TEOMETPUIECKOI TOPTOBIH, TAe
apu(MeTHIECKasi CPEIHsIS CIENIKa, KOTOpasi HCIOJIb3YETCsl B KAYECTBE BXOJHOTO JaHHOTO,
pacCUnTHIBACTCS KaK apU(PMETHIECKOE MaTeMaTHIECKOe OJKUIaHHUE (CyMMa Pe3yJIbTaTOB KaKI0TO
CIIEHapHsl, YMHO>KEHHBIX Ha BEPOSITHOCTh UX MOSBIICHHS), ITOJICJICHHOE HA CyMMY BEpOSTHOCTEH BCeX
crieHapueB. Tak Kak cymMMa BEpPOsITHOCTEH BCEX CLiEHapueB OOBIYHO paBHA 1, MBI MOJKEM T'OBOPHUTb, YTO
apugMeTHIecKasl CpeTHsIs C/IeNIKa paBHa apU(PMETHIECKOMY MAaTEMaTHIeCKOMY OKHIaHUIO
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Tenepp MBI pPaccMOTPUM TOUCK ONTHUMANbHOTO f M €ro MOOOYHBIX MPOIYKTOB IO
STYEUCTBIM JITAHHBIM. DTOT TOJXOJ TAKXKE SIBISETCS THOPUIOM MapaMeTPUIECKOrO H
SMIUPUYECKOTO METOJa M AaHaJOTWYeH TMpOoleccy TMoucka omntuMaibHoro f 1o
Pa3IUYHBIM CIICHAPUSAM; TOJIBKO Ha 3TOT pa3 MbI OyJIeM HCIOIh30BaTh CPEIHIOI TOUYKY
aueiiku. Jlns  kaxmoil sueliku y Hac OylIeT accOUMUpOBaHHAs BEPOSTHOCTD,
paccuuTaHHas Kak oOIlee 4YHCIIO 3JIEMEHTOB (CIEIOK) B ITOM sUeilke, JCICHHOE Ha
oOI1ee YuCIIo 3JIEMEHTOB (CAENOK) BO Becex siueiikax. J[ms kaxaol sueiiku y Hac Oyner
ACCOLMMPOBAHHBIN  PE3YyIbTAaT, PACCUATAHHBIM IO LEHTPAJIBHON TOUKE SYCUKH.
Hanpumep, y Hac ectb 3 stueiiku u 10 caenok. [lepByro siueliky mbl onpenenum aist P&L
ot -1000 nommtapos 1o -100 gonnapos. B atoit siuelike Oynaer nBa snementa. Crepyromias
sg4yeiika npeaHazHadeHa aisa caenok ot -100 mo 100 gonnmapoB, oHAa BMENIAET S5 CACIIOK.
Hakonen, B TpeThio sueiiky nonaayt 3 caenku, koropbie umeroT P&L ot 100 no 1000
JIOJLTApOB.

Sueiixa S4eiixa Cuenku AcconuupoBaHHast AcconMMpOBaHHBIH
BEPOSAITHOCTH pe3yJabTar

-1000 -100 2 0,2 -550

-100 100 5 0,5 0

100 1000 3 0,3 550

Tenepp Ham HYXHO pemIUTh ypaBHeHHE (4.16), rae kaxnaas sueilka NpeacTaBiseT
OTHeNbHBIN crieHapuii. Takum oOpa3om, aisa ciydas ¢ 3 s9ekaMyd onTuMajibHOe f
cocrapiuseT 0,2, win 1 KOHTpakT Ha Kaxjple 2750 nonnapoB Ha cueTe (Hall IPOUTPHILI
HAUXY/IIIEro cliydas OyaeT cpeaHeil Toukor nepBoi suekiku, win (-$1000 + -$100) / /2
=-$550). DroT Meron MOXKHO HCIOJIb30BaTh B pEATbHON TOProBiie, XOTS OH U
HEJ0CTAaTOYHO TOYEH, IMOCKOJIbKY JIOMYCKAeT, YTO HAUOOBIINM MPOUTPHILI HAXOAUTCS B
CepeMHEe HauxXyAllel sS4Yeilku, a 3TO HE COBCEM BEpHO. YacTo MOJIE3HO MMETh OAHY
JUIIHIOK S4YeiKy, YTOOBI BKIIOYUTH MIPOUTPHIII HAUXYALIETo ciaydas. JJomycTum, Kak u
B IipuMepe ¢ 3 sdeiikamu, y Hac Obuta caenka ¢ npourpsimiem B 1000 nomutapos. Takas
caenka monaaaet B ssueiiky -1000 mo -100 mommapoB u mo3ToMy OyaeT 3amucana kak 550
JI0JUTapOB (CpeaHssl TOUKa SYEHKN), HO Mbl MOKEM Pa3MECTUTh B SYEHKHU T€ )K€ JTaHHBIE
CJIEIyIOIIUM 00pa3zoMm:

SAueiika Sueiika Cneaxu AccouuupoBaHHast AccouuupoBaHHbII
BEPOSITHOCTH pe3yJabTar

-1000 -1000 1 0,1 -1000

-999 -100 1 0,1 -550

-100 100 5 0,5 0

100 1000 3 0,3 550

Teneps ontumansHoe f coctaBnsier 0,04, ninm 1 koHTpakT Ha Kaxaeie 25 000 mommapos
Ha cuete. Bbl BHauTe, HAacKOJbKO mpuOiam3utenaeH 3Tot meton? [losTomy, XOTs 3TOT
METOJI TAaCT HaM ONTUMaJIbHOE f ISl SYEHCTHIX MAHHBIX, HAJ0 MOHMMATh, YTO TOTEPS
uHQOpMAIIMU TIPU pa3MEIICHWH JIaHHBIX B SYCWKH MOXET CIeNaTh pe3yiabTaThl
HACTOJILKO HETOYHBIMH, YTO OHU CTaHYT Oecrone3nbpiMu. Eciu Ol y Hac Obuto Ooubliie
TOYEK JaHHBIX M OOJIbIIE sTYeeK, METO ] ObIII ObI HAMHOTO TouHee. DAKTUUECKH, €CIIH OBl
y Hac OBUTO OECKOHEUHOE KOJIMYECTBO JTAHHBIX U OECKOHEUHOE YHCIIO SYeeK, METO ObLI
OBl aOCOJIIOTHO TOYHBIM (€CiM Obl JaHHBIC B KKIOW M3 sU€eK ObLIM PaBHBI CPEIHUM
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TOYKaM COOTBETCTBYIOIIUX SYEEK, TO ATOT METOJ Tarkke Ob1 Obl TOUHBIM). [pyroii
HEJIOCTAaTOK MpesIaraéMoro MeTo/1a 3aKIIF0YaeTCcsl B TOM, YTO Cpe/lHee 3HaUeHUe STYEeHKU
HEe 00s3aTelIbHO PACIOJIOKEHO B IIGHTpe SYeWKH. B peanbHOCTH cpeqHee 3HaYeHUe
9JIEMEHTOB B siUelike OyneT OirKe K MOJe BCETo pacupeieNieHHs, YeM K CpeaHel TOuKe
staeiiku. ClieIoBaTeNbHO, TIOJTyYeHHAs TUcCIiepcHs OyaeT Ooiblle, YeM eCTh Ha CaMOM
nene. CylecTBYIOT CIMOCOObI KOPPEKTUPOBKH, HO U OHM MOTYT OBITh HETOYHBIMHU.
[IpoGnemy MOXKHO OBLIO OBl TPEOAONETh, W PE3yJbTAaThl OBLIM OBl TOYHBIMH TIPH
0ECKOHEUYHOM KOJIMYECTBE AJIEMEHTOB (CIEJI0K) M OECKOHEYHOM KOJIMYecTBe siueek. Eciu
y Bac €CThb JOCTaTOYHO OOJIBIIIOE KOJIMYECTBO CHCIOK W JOCTAaTOYHO OOJIBIIOE
KOJINYECTBO SYEEK, BBl MOXKETE MCIOJIB30BATh 3TOT METOJ C OOJbIIEH yBEpEHHOCTHIO.
BBl Takke MOXKETe TPOBECTH TECTBI «UTO €CIIN», U3MEHSIS YUCIIO JIEMEHTOB B Pa3liny-
HBIX YeHKax, 4TOOBI OJYUUTH OOJIee TOYHOE MPHOIIKEHHE.

Kaxoe ontumasnbHoe f ayqme?

MpbI 3HaeMm, YTO MOXHO HaWTH onTUMaibHOE f, MCTONB3ys AMIUPHUYECKUI MOAXOM, a
TaKXXe MCIOJIb3ys HEKOTOPhIE MapaMEeTPUIECKUE METOMBI KaK IS STYCHCTHIX, TaK M JUIS
HESIYEUCTHIX JaHHBIX. MBI TaKXKe 3HaeM, YTO MO>KHO NPUBECTH JAHHBIE K TEKYIIEH IIeHe.
Kakoe omrtumanbHoe f IEHCTBUTENBHO ONTUMAIBHO — MOJYYEHHOE TIO NPHBEICHHBIM
WIN HETIPUBEICHHBIM JTaHHBIM?

HenpuBeneHHoe sMmHpHYECKOe ONMTHMANbHOE f pacCUMTHIBACTCS HA MPOILIBIX
JAHHBIX. DMIUPUYCCKUIA METOJT JUUIsl HAXOXKACHUS ONTHMAIBHOTO f, ONTMCAHHBIN B TJIaBe
1, nact ontumaneHoe f, KOTOpoe peanu30Baio Obl HAUBBICIIUI T€OMETPUUECKHUI POCT 110
OpOIUIOMY MHOTOKY pe3ynbTaToB. OJHAKO HaM HAJI0 OINpPENeIuTh, Kakoe 3HAauYeHHe
ontuMainbHoro f wucronp3oBath B OyaymieM (0COOEHHO B CIENYIOIIEH CHENKE), y4Hu-
TBIBasA, YTO y HAaC HET JIOCTOBEpHOW MH(OpMAaLUU 00 HCcXoje ciexyromeil cuenku. Mbl
TOYHO HE 3HaeM, OyJeT 3To MpuObLIb (Toraa ontuMaibHoe f Oynet 1) umu yosITOK (TOT-
na ontuMaibHoe f 0yaer 0). Mbl MOXKeM BBIPAa3UTh Pe3yNbTaT CIEAYIOMIEH CACTKU TOb-
KO pacnpedenenuem eepossmuocmu. JIydmim OIX0I0M JUTsl TPEHIEpOB, TIPUMEHSFOIITIX
MEXaHHUYECKYI0 CUcTeMy, OyJeT pacueT f myTeM HCIoJIb30BaHMs MapaMeTpUYECKOro Me-
TOJIa C TIOMOIIBIO PEryIUpyeMol QYHKIIMU pacIipe/IeIeHus], OIMCAaHHOM B 9TOM TJIaBe, ¢
NPUBEICHHBIMU WM HETPUBEJICHHBIMU JaHHBIMH. ECiM €cTh 3HAYMTEIbHOE PA3JIniKe B
WCTIOJIh30BAHNHU TIPUBEIECHHBIX JAHHBIX IO CPAaBHEHUIO C HETPHUBEICHHBIMHU, TOT/IA,
BEPOSITHO, PAaCUeThl C/IEJIaHBI [0 CIMIIKOM OOJBIIOW MCTOPUU CAEJIOK, WM K€ JaHHBIX
Ha YpOBHE TEKYIHMX IIEH HEJOCTATOYHO. /{151 HECHCTEMHBIX TPEHAEPOB JIYUIIIMM MOXKET
0Ka3aTbCs MOJXO0/1 IUIAHUPOBAHMS CLICHAPHSL.

Tenepb 6v1 umeeme npeocmasierue Kak 00 SMRUPUYECKUX, MAK U NAPAMEMPUYECKUX
Memooax, a makdice 0 HeKOmopwvlX SUOPUOHBIX MemoOax NOUCKA ONMUMANbHO20 f. B
cnedyrowell  enage Mvl  pAcCMOmMpUM Npobaemy noucka onmumanvHozo f (na-
pamempuyeckum cnocooom) 0as cayuas, Ko20d 0OHOBPEMEHHO OMKPLIMO HEeCKOIbKO
NO3ULUTL.

I'maBa 5

BBenenue B MeT0Abl YIIPABJIEHUS KANTUTAJIOM C
HCII0JIb30BAHUEM MMAPAMETPUYECKOr0 MOAX01a NP
0/THOBPEMEHHOM TOProBJie M0 HECKOJbKUM MO3ULIUAM

B omoii knuee yowce ynomunanocb 06 UCNOAL308AHUU ONYUOHOE OMOENLHO UL
coemecmuo ¢ nosuyuel no 06az060my uUHCmMpyMeHmy Ol VAYYULeHUS MOP2O8biX
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pe3yiomamos. I[loxynka nym-onyuoHa emecme ¢ OAUHHOU nosuyuelu no 06a3zoe8omy
UHCMpPYMeHmy (Ui npocmo NOKYNKA KOJI-ON-YUOHA), a UH020a 0axice npooaxca
(Kopomkas npooax)ca) KoII-ONYUOHA COBMECMHO C ONUHHOU no3uyuell no 0a3080Mmy
UHCMPYMEHMY MO2YM YCKOPUMb ACUMNMOMUYECKUN 2e0Mempudeckutl pocm. Imo
APOUCXO0Um HOMOMY, YMO OYeHb 4acmo (HO He 6ce20d) UCNONb308aHUe ONYUOHOS
YMeHbulaem Oucnepcuio 6 00.bulell CmeneHu, 4Yem yMeHvbuiaem apugmemudeckuil
cpeonuil 00x00. B pezynomame, ucxoosn uz (hyHOamenmanbHO20 YpPAaeHeHUs: Mopeosil,
Mbl  nonyyaem Oonvuiee oyenoynoe TWR. OnyuoHvl MOXMCHO UCNOIBL306AMb KAK
camocmosmesyibHble UHCMPYMEHMbl, MAaK U 6emecme ¢ NO3UYUAMU NO 0OA3080MY
UHCMPYMeHmY OJi YNpasieHus puckom. B 6yoywem, max xax mpetioepol 6ce Oonbule
KOHYEHMPUPYIOMCs HA YNPAGIeHUU PUCKOM, ONYUOHbL, 8epOsmHO, OYOYm uspamo euje
oonvuyto pons. B knuzce « Qopmynvl ynpasnenus nopmghenem» Ovlia paccCMompena 63au-
MOC653b ONMUMANLHO20/U ONYUOHO8. * B smoil 2nage Mvl NPOOONAHCUM HAYAMYVIO
ouckyccuio u 06cyoum mopeosuto N0 HeCKOIbKUM NOZUYUAM, a MAKHCe NO2080pUM 00
onyuonax. Hacmoswas 2nasea noceswena ewje 0OHOMY Memoody HOUCKA ONMUMATb-
HO20/0Nl  HeMeXaHuyeckux mopeosvlx  cucmem. Illapamempuueckue  Memoobwl,
paccmompennvie 00 3M020 MOMEHMA, MO2Ym UCHONb308aMb Me, KMo He NpumeHsem
Mexanuueckue cucmemsl. Jonycmum, bl He UCNONb3Yenme MeXaHU4ecKyio cucmemy u
npumeHseme Memoo, onucanuvlil 6 enase 4. Eciu 6wl 3axomume paccuumams 3Kcyecce,
mo coenams 9mo Oydem He 04eHb JlecKo (N0 KpatiHell Mepe, MOYHoe 3HaueHue IKCYeccd
ObiCcmpo noyuums, cKkopee 6cezo, He yoacmcs). Jlanuas enaea npeoHa3sHavyeHa npejicoe
gce2o0 Onsl mex, KMo UCHONb3Yem HeMexaHuyeckue Memoobl NPUHAmMuUS peuleHuli 0o
omkpulmuu u 3akpvimuu nozuyuti. Tpetioepam, uUCnoIbL3YIOWUM MU Memoobl, HAOO
b6yoem paccuumviéamev He napamempvl pacnpeoenenus COenoK, d 3HaAYeHus O
801AMUNLHOCIU  6A308020 UHCMPYMEHMA U  NPOSHOUPYEeMOU  YeHbl  0a308020
uncmpymenma. Tpetioepy, He UCNONb3YIOUEMY MEXAHUYECK)IO, 0ObEKMUBHYIO CUCTNEMY),
0yOem HAMHO20 Nle2ue NOLYYUMb UMEHHO MU 8eIUYUHbL, YeM pacCuumams napamempuol
07151 pacnpeoenerust COenokK, KOmopule euje He NPOU3oULIU.

ObcyoicOeHue onMUManbHO20/U €20 NOOOUHBIX NPOOYKMO8 Ol mex mpeuoepos,
KOmopbvle He UCHONb3YIONM MEeXAHUYECKYl0, O00BEeKMUBHYIO CUCmeM), Mbl HAYHeM C
paccmompenusi cumyayuu, Ko20d O0OHOBPEMEHHO OMKPbIMO HECKOIbKO HNO3UYULL.
Osnauaem au 3mo, 4mo mom, KMo UCNOIb3yem MexanuyecKue memoobvl 01 OMKPbLMUs
U 3aKpblmus NO3UYUL, He MOANCem UCNONIb308aMb ONUCAHHble 100x00bl? Hem. B [hage 6
npeonodcer Memoo NOUCKA ONMUMATbHBIX, O0OHOBPEMEHHO OMKPLIMbIX NO3UYULL
He3asuUcuMo Om moz2o, UCNOIb3yem mpetioep MexaHudyeckyro cucmemy unu Hem. B smoii
2nase paccmMompena cumyayusl, K020a 00HO8PEMEHHO OMKPLIMO HECKOAbKO NO3UYUiL (¢
UCNONIL30B8AHUEM ONYUOHO8 UU De3), U NPUMEHAEMC S HeMEXAHUYECKUL N0OX00.

Pacuer BoJ1aTHIBLHOCTH

OavH M3 BaXXHBIX NApaMETPOB, KOTOPBIM TpeWaep, KENaroIllMi MCIONb30BaTh OIH-
ChIBa€MbI€ B STOW TIJIaBe KOHIIETIIMHU, JODKEH BBECTH, — 3TO BOJATHJIBHOCTb. Cy-
IIECTBYET JBa CIoco0a oOIpeneneHusi BOJATUIBHOCTH. IlepBbIii — uncHosiab30BaHuE
OLICHKM Ha OCHOBE PBIHOYHBIX JaHHBIX — JIA€T NOOpa3ymesaemyro 60JamulbHOCb.
Mogenu 11eHO0Opa30BaHUs OIIMOHOB, IPEJICTABICHHBIE B ATOH TIJaBe, HUCHOIb3YIOT
BOJIATWJIBHOCTh B KaueCTBE OJHOTO0 U3 CBOMX BXOJHBIX MapaMeTpoB Ui MOJy4YEHUs
CIPaBEUIMBOM TEOPETUUECKOM IeHbl omnuuoHa. llogpasymeBaemas BOJNATUIBHOCTH
OCHOBBIBA€TCSl Ha MPEINOJIOKEHNH, YTO PBHIHOYHAS 1I€HA OMNI[MOHA SKBHBAJEHTHA €ro
CIPaBEIMBOM TEOPETHUYECKON IeHe. BolaTMIBHOCTB, KOTOpas JaeT CIpaBeJINBYIO
TEOPETUYECKYI0 IIeHY, paBHYI0 pBIHOYHOM IIeHe, M €CTb IOoJpa3yMeBaeMas
BOJIATWIBHOCTh. BTOpoli MeToj pacuera BOJATWIBHOCTH  OCHOBBIBA€TCS  Ha
WCIIOJIb30BAaHUN HUCTOpUYECKUX AaHHbIX. [lomydeHHas Takum o0pa3oMm ucmopuueckas
gonamunbHoCme onpenensercss (hakTU4eckoil IeHOoi 0a30BOro MHCTpyMeHTa. XOTsS
BOJIATWJIBHOCTh B Ka4€CTBE BXOJHOIO JIAHHOTO B MOJENHU LEHOOOpa30BaHHUs OMIIMOHOB
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BBIp@)XKAeTCsl B TOJIOBBIX IPOLEHTaX, MpH €€ OIpeleIeHUH UCIoNb3yeTcs Ooiee
KOPOTKHUH BpEeMEHHOW OTpe30K, 00bryHO 10-20 aHei, a MmosyduBIIMICS B pe3ysbTaTe
OTBET NIEPEBOJIUTCS B TOJAOBOE 3HAUCHHUE.

Huxe nokasan pacuer 20-aHEBHON TOA0BON UCTOPUUECKOI BOJATHIIBHOCTH.

[ar 1. Pazgenure ceronHsIIHee 3aKpbITHE HA MPEABIAYIIEE 3aKPHITUE PHIHOYHOTO JTHSI.

Hlar 2. Bo3pMuTe HaTypalbHBIA JOrapudM 4YacTHOro, mojaydeHHoro B mare 1. Jlms
MpUMepa paccuyuTaeM T'OJ0BYIO0 HCTOPUUYECKYIO BONATUILHOCTh SAMOHCKOM HeHbl Ha
mapt 1991 roma. Ilpm Hanwcanuu Jatbl OyJeM HCIONB30BaTh (opmar
(ron/mecsit/nenn). 3akpeitie 910225, paBHoe 74,52, pa3nmenuM Ha 3aKphITHE
910222, paBnoe 75,52.

74,82 / 75,52 = 0,9907309322 Harypanensii sorapudm 0,9907309322 pasen
0,009312258.

Hlar 3. Ilo ucreuenuun 21 nus y Bac Oyxer 20 3madenmid anst mara 2. Temeppb pac-
cuutaite 20-THEBHYIO CKOJIB3AIIYIO0 CPEIHIOI 3HAYCHUI U3 11ara 2.

[lar 4. Haitnure 20-7HEBHYIO IHUCIIEPCHIO BBHIOOPKHM AaHHBIX M3 mara 2. Jljis 3Toro
HeoOxoauma 20-gHeBHas CKoyb3smas cpefanss (cMm. mar 3). Jlanee, st KaKa0ro
n3 20 mociegHUX JHEH BBIYTEM CKOJIB3AIIYI0 CPEIHIO M3 3HAYEHWM Imiara 2.
Teneps BO3BenEeM B KBaJpaT MOJyYEHHBbIC 3HAUCHHs, 4TOOBI MpeoOpa3oBaTh BCE
OTpHUIIATEIBHBIC OTBETHI B MIOJIOKHUTENbHBIE. [T0CiIe 3TOTO CI0KUM BCE 3HAUEHUS 3a
nocneauue 20 nuei. Hakonen, pasgenum HalaeHHYI0 cymMMy Ha 19 u momyuum
JUCTIEPCHIO TI0 BBIOOPKE JAaHHBIX 3a mocienuue 20 aHeit. 20-gHeBHAS TUCTIEPCUS
g 901226 cocrasnser 0,00009. ITogo6HEIM 00pa3oM Bl MOXkeTe paccuuTarh 20-
JTHEBHYIO JTUCIIEPCHIO JIJIS JIFOOOTO JTHS.

[IIar 5. [Tocne Toro kak Bel onpeaeanyiv 20-THEBHYIO JUCIIEPCUIO ISl KOHKPETHOTO JIHS,
HeoOxoauMo mpeoOpazoBaTh e€e B 20-ITHEBHOE CTaHAAPTHOE OTKIOHEHHE. ITO
JIETKO CJeNaTh IMyTeM H3BJICUYCHHS KBAJPAaTHOTO KOPHS W3 AUCIEPCHH. Takum
obpazom, mns 901226 kBagpaTHBIH KOpEeHb IUCIEepcHH (KOTOpas, Kak OBLIO
nokazaHo, paHa 0,00009) mact Ham 20-THEBHOE CTaHIAPTHOE OTKJIOHCHHE
0,009486832981.

[lIar 6. Temepr mnpeoOpazyeM TMOJyYCHHBIC JaHHBIE B «TOJOBBIe». Tak Kak MBI
WCIIOJIb3yeM JHEBHBIE JaHHBIE W HCXOJUM M3 TOr0, YTO MO HeHe B romy 252
TOPTOBBIX JIHS (MMPUMEPHO), YMHOKUM OTBETHI U3 IIara 5 Ha KBaJpaTHBIA KOPEHb
252, To ectb Ha 15,87450787. Mg 901226 20-qHeBHOE CTaHAAPTHOE OTKIOHEHHE
mo BeIOOpKe coctaBmseT 0,009486832981. YmuoxuB ero Ha 15,87450787,
nonydyaeM  0,1505988048. OT10  3HaueHWe  SBISETCA ~ HCTOPUYECKOMU
BOJIaTHJIBHOCTBIO, B HameM cirydae — 15,06%, 1 0OHO MOXKET OBITh HCITOIH30BAHO
B KA4eCTBE BXOJHOIO0 3HAYEHHUs BOJATUIBHOCTH B MOJCIH IIEHOOOpa30BaHUs
oninoHoB biaka-Illoynca.

Crnenyromasi Tabnuia moka3biBaeT IIard, HEOOXOJUMBIE IJisi HaXoxaeHUs: 20-THEBHOU

«TOI0BOI» MCTOPUYECKON BOJATHIBHOCTH. 3aMEThTE, YTO MPOMEKYTOUHBIC IMAru JIs

oTIpesieNIeHUs] AUCIIEPCUH, KOTOpbIe ObUIM MOKAa3aHbl B MPEBIAYIICH TabmuIe, croa He

BKJIIOUCHEL.

A B C D 20-gueBnas E 20-gHeBnas F G
Jlara 3aKpbITHE LN CpeaHsisd AUCTICPCHS 20-1HEBHOE T'omoBoe
HW3MEHEHUI CTaHJApTHOE 3Hauenue F *
OTKJIOHEHUE 15,87451

901127 77,96
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901128 76,91 -0,0136
901129 74,93 -0,0261
901130 75,37 0,0059
901203 74,18 -0,0159
901204 74,72 0,0073
901205 74,57 -0,0020
901206 75,42 0,0113
901207 76,44 0,0134

Topryere 0€3 OINLMOHOB U paccMaTpUBAETe TOPTOBIIO KaK He 02PaHuueHHylo BO Bpe-
MEHHU, Balll peabHbI pUCK OaHKPOTCTBa paBeH . [Ipu Takux yclOBUSX BBl HEMUHYEMO
pa3opuUTeCh, YTO BIOJHE COTJIACYETCS C YpaBHEHUSIMHU pHCcKa OaHKPOTCTBA, HOCKOJIBKY B
HUX B KaYECTBE BXOJHBIX MEPEMEHHBIX UCIOJIb3YIOTCSl IMIUPUYECKUE JaHHBIE, TO €CTh
BXOJIHbIE JTaHHBIE B YPAaBHEHUSAX pHCKa OAHKPOTCTBA OCHOBBIBAIOTCS HA O2PAHUYEHHBIX
Habopax coenok. YTBEpXKIEHHE O TapaHTHUPOBAHHOM OaHKPOTCTBE IMpH OECKOHEYHO
JIOITOM  UTPE€ C HEOTrPAaHWYEHHOW OTBETCTBEHHOCTHIO JIEJIAETCS €  MO3WLHI
napaMeTpuueckoro moaxona. Ilapamerpudeckwii MOAXOA  YYHUTHIBAET OOJbINKE
IPOUTPHIIIHBIE CAEIKH, KOTOPbIE PACIOJIOKEHBI B JIEBOM XBOCTE pacIpeaeieHHs, HO
elle HEe MPOM3OILIH, MO3TOMY OHHM HE SIBISIOTCS YacThI0O OTPaHMYEHHOTro Habopa,
HCIIOJIb3YEMOr0 B KaueCTBE BXOJHBIX JaHHBIX B ypaBHEHHUSX pucKa OaHkpoTcTBa. Jlis
npuMepa MpeacTaBbTe cebe TOProByI0 CHUCTEMY, B KOTOPOH MPUMEHSIETCS MOCTOSHHOE
KOJIMYECTBO KOHTPAKTOB. B Kakmou chenke ucronb3zyercss 1 KoHTpakT. UToObI y3HATH,
KaKiUM MOXET CTaTh OamaHc 4epe3 X CHEIOK, MBI MPOCTO YMHOXHUM X Ha CpPEIHIOO
caenky. Takum 0Opa3oM, €ciii CUCTEMa MMEET CPeAHIO caenky 250 moiapoB U MbI
XOTHM 3HaTh, KAKUM MOXET CTaTh OayaHc 4epe3 7 caenok, Mbl $250 ymMHOkHMM Ha 7 u
nonyunm  $1750. OTmerbTe, 4YTO KpHBas apu(YMETHUYECKOTO MATEMAaTHYECKOTO
OXUJaHWs 3a7aeTcs JIMHeHHoW QyHkumei. Jlrobas chenka MOXKET MPUHECTH YOBITOK,
KOTOPBI OTOPOCHT HAc Hazaj (BPEMEHHO) OT OXHUAAeMOW JWHWUU. B TakoW cuTyanuu
€CTh Ipe/eN Mpourpblla no cienke. Tak Kak Haila JUHUS BCETr/a BbILIE, YeM camas
0oJbIIas cyMMa, KOTOPYIO MOKHO MPOUTPATH 3a CIEJIKY, Mbl HE MOXKEM O00aHKPOTUTHCS
cpasy. OmHAKo JUIMHHAS TMPOWTPHIIIHAS TOJ0CA MOXKET OTOPOCUTH HAC JOCTATOYHO
JaJIeKo OT OSTOM JMHUM, U Mbl HE CMOXKEM MPOJOJIKUTH TOPrOBIIO, TO €CTh
00aHKpOTHMCS. BeposTHOCT MOAOOHOTO pa3BUTHSI COOBITUI YMEHBIIAETCS ¢ TCUCHHEM
BPEMEHH, KOTJa JIMHUS OXHUAAHUSA CTAHOBUTCS BBILIE. YpaBHEHHE pHCKa OaHKPOTCTBA
MO3BOJIIET PACCUUTATh BEPOSITHOCTH OAHKPOTCTBA €IIe JO0 TOTO, KaK Mbl HAadyHEM
TOProBaTh IO BEIOpAHHOU cucTeMe. Ecii ObI MBI TOPTOBaiu B TAKOW CUCTEME HAa OCHOBE
(UKCUpPOBAaHHOM 10NM cueTa, JIMHUS 3arudanach Obl BBEpX, CTAHOBSICH IOCIE KaxXIOH
caenku Bce Kpyde. OHAKO MPOUTPHIII BCETJa COMOCTAaBUM C TE€M, HACKOJIBKO BBICOKO
MBI HAXOJUMCS Ha JIMHUU. TakuM 00pa3oM, BEpOSITHOCTh OAHKPOTCTBA HE YMEHBIIIACTCS
C TeueHHWeM BpeMeHU. B Teopum, oaHaKo, pHUCK OaHKPOTCTBA IMPH TOPTOBIIE
(UKCUPOBAHHON JOJNE cYeTa MOXKHO CHAENaTh pPaBHBIM HYJIIO, €CIIM TOProBaTh
OCCKOHEYHO JCIMMBbIMU eauHuIaMu. K peaslbHON TOProBiie 3TO HE MPUMEHHMMO. PucCk
OaHKPOTCTBA MIPH TOPTrOBJIe PUKCUPOBAHHOM JOJEH cueTa BCer/ia HEMHOTO BEIIIE, YEM B
9TON e cHCTeMe IPU TOProBJiE Ha OCHOBE MOCTOSHHOTO KOJMYECTBa KOHTPAakToB. B
JIEUCTBUTENLHOCTH, HET BEPXHETO Mpejesia CyMMbl, KOTOPYIO Bbl MOXKETE MPOUTPATH 32
OJIHY CHEJIKY; KPHUBBIE COCTOSIHMS CUYE€Ta MOTYT CHM3UTBCS 1O HYJS 32 OJHY CIENIKY
HE3aBHCHUMO OT TOTO, HACKOJILKO BBICOKO OHH PACIIONIOKEHBI. TakuM 00pa3oMm, €Clid Mbl
TOpryeM OECKOHEYHO [OJTHM MepHuoJ BPEMEHM WHCTPYMEHTOM C HEOTrpaHUYEHHOU
OTBETCTBEHHOCTbIO, TIOCTOSTHHBIM KOJIMYECTBOM KOHTPAKTOB MM (PMKCUPOBAHHOM 101
cdeTa, puCcK OaHKpOTCTBa cocraBiseT 1. baHkpoTcTBO rapantupoBaHo. EauHCTBEHHBIN
crocobd wu30ek)aTh TAKOTO pa3BUTUA COOBITHII — TMOCTaBUTh OTPAaHUYCHHE Ha
MaKCHMaJbHBIA MPOUTPHIIL. IDTOTO MOKHO JIOCTHYb, HCIOJb3YS OIMIMOHBI, KOI/a
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NO3MLIMS OTHOCHUTCS B 1€0€T (eciu Tpeiaep MiIaTuT 3a MPeMHI0 OOoJIblIe, YeM MOIyYaerT,
TO pPa3sHUIIA MEXKTY YIUTAUEHHOM M TOJTy4E€HHOM CyMMaMH Ha3bIBAETCH «1e0eT»)'.

Mojesu eHo00pa30BaHUs ONIMOHOB

[IpencraBbre cebe 6a30BBI MHCTPYMEHT (aKIMs, OOTUTalvs, BaI0Ta, TOBap U T.1.),
[IEHa KOTOPOT'0 JABM)KETCS BBEPX MJIM BHU3 Ha 1 THK Ka)1yI0 MOCIEAYIOLIYIO CIEIKY
Ecnu Mb1 OyieM u3MepsTh BO3MOXKHYIO CTOUMOCTD akiiuu yepe3 100 THKOB U paccMOT-
puM OO0JIBIIIOE KOJTUYECTBO BAPUAHTOB, TO OOHAPYKUM, YTO NIOJYYEHHOE paclpesiesieHue
pe3ynbTaToB — HOpMalnbHOE. [loBeieHre 11eHbl B JAaHHOM Cilydae Oy/IeT HalOMUHATh
naJieHue MapuKa yepes 1ocky I'antona. Eciu paccunrars LIeHy ONIMOHA, UCXOIs U3
TOTO MPUHIUIA, YTO MPHUOBLTH IPU MOKYTIKE WK MPOAaKe OMIIMOHOB TOJIKHA ObITH
paBHa HYJIIO, Mbl IOJYYUM OUHOMUATLHYIO MOOENb YeHO0Opa308anus ONYUOHos (UIy,
KOPOTKO, OMHOMHANILHYIO MOJIeNb). Ee nHOTa TaKkke Ha3bIBalOT Moodenvio Kokca-
Pocca-Pybunwmeiina B 9ecTh ee pa3padoTuyukoB. Takas meHa ONIIMOHA OCHOBBIBACTCS
Ha ero 0XHUIaeMOi CTOMMOCTH (ero apupMEeTHIECKOM MAaTEMAaTHUECKOM OXKUIAHHUH), C
TEM PacyeTOM, UTO Bbl HE MOJIy4YaeTe MpUObUIb, MOKYTAasl UM MPOJiaBas OMIIMOH U
yIep>KHUBasi ero 10 UCTEYCHHsI cpoka. B 3ToM ciryyae TOBOPSAT, UTO OIMIUOH CHPABEOIUBO
OYeHeH.

Msbr He OyaeM yrayOmsiTbcsi B MaTeMaTHKy OWHOMHAIBLHOM MOJENH, a PaccCMOTPUM
Mojenb (OHIOBBIX onmuuoHOB bidka-Iloynca u Moxens onuoHOB Ha ¢provepch bis-
Ka. BaMm criexyer 3HaTh, UTO KPOME BBIIICIEPEUUCICHHBIX TPEX MOJENEH e€CTh Apyrue
JeCTByIOIME MOJENN 1I€HOOOpa30oBaHMs OMIIMOHOB, KOTOPBIE MBI HE OYyIyT paccmart-
pUBaTh, XOTS KOHILIEMIIMM, ONHCAHHBIE B 3TOH TIJIaBe, MPUMEHUMBI KO BCEM MOJECIISAM
[IeHo00pa3oBaHus ONMIKUOHOB. [l Gosee mMoapoOHOTO M3YYEHUsT MAaTEMaTHYECKOW OC-
HOBBI MoOJieNielt st Mory nmopekomeHaoBate kHury lllennona Helitenbepra (Volatility and
Pricing Strategies by Sheldon Natenberg). Maremarnka mMojenu (pOHIOBBIX OIMIIMOHOB
bmka-Iloynca u monenu oniuoHoB Ha (prodepchl bidka, koTtopblie Mbl Oynem pac-
cMaTpHBaTh, B3ATa U3 KHUTH HelitenOepra. Tem yuTarensM, KOTOPhIEC KeTaroT OOJbIIe
y3HaTh O KOHIICTIIMUA ONTHUMANBHOTO f M OMIIMOHAX, S COBETYIO MPOYHUTATh (PyHAaMEH-
TanbHbIN Tpya Helitenbepra.

JaBaiite oOcyaum Mojenb IeHooOpasoBaHus (GoHAOBBIX omiuoHoB bmaka-Iloynca
(manmee bmdk-1lloync). Monens Ha3zBaHa B 4decTh ee cozaarenei: ®Pumepa bimdka us
Yukarckoro yauBepcurera u Mupona Illoynca uz M.I.T; BnepBrie oHa ObUTa OnucaHa B
1973 rony (May — June 1973 Journal of Political Economy). bnyk-1lloync cuuraercs
npenenbHor Gopmoii OMHOMHANIBHOM Mojenu. B OuHOMHANIbHOI MOETN HYKHO 3a/1aTh
YHUCJIO TUKOB, OMNPENEINSIONIee [BWKEHHUE BBEpX WJIM BHU3, NpexXIe 4yeM OyneTr 3a-
¢uKCHpPOBaHO BO3MOXKHOE 3HaueHUE IeHbl. Jlanmee criemyer HeOonblas auarpamma,
KOTOpasi MOSACHSET 3TY MBICIIb.
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! Mospmee B 510i r1ase Mbl YBUJUM, 4TO 6a30Bbl€ HHCTPYMEHThHI HICHTUYHBI KOJLI-ONIMOHAM C HEOTPAaHUYEHHBIM CPOKOM
nctedeHus. [IoaToMy, eci y HaC OTKpPBITA JUIMHHAS O3S 1T0 6230BOMY HHCTPYMEHTY, MBI MOKEM CKa3aTh, YTO IPOUTPHIIIT
HaUXYALIETo CITy4ast SBISIETCS MOJHOH CTOMMOCTBIO HHCTPYMEHTa. B GONIBIIMHCTBE ClTy4yaeB HPOUIPHILI TAKOH BETMYNHBI U
ABJsieTcs KaTtacTpoduueckuM npourpsimeM. KopoTkas no3unust 1o 6a30BoMy HHCTPYMEHTY aHAJIOTHYHA KOPOTKOH O3UIMH IO
KOJUI-OIIMOHY C HEOTPaHUYEHHBIM CPOKOM HCTEUYEHHs, U B TAKOM CUTYyallMl OTBETCTBEHHOCTb ACHCTBUTENILHO HE OTPaHUYEHA.
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Tekymias 1ieHa Ha IEPBOM Iare MOeT NOUTH B 2-X HampasieHUusX. Ha BTopom mare B
4-x HampaBiieHUsX. B OMHOMHAIBHOW MOJENH IS pacueTa CIpaBeIMBOM IEHBI OMIU-
OHa BbI JIOJDKHBI 3apaHee OINpPENeNnTh, CKOJIBKO BCETrO MEPUOJOB UCIOJIb30BaTh. Bidk-
[Mloync cumraercs mpenenbHOW (GopmMoli OMHOMHATBLHOW MOJENH, TaK KaK JOIMyCKaeT
OecKOHEYHOE YMCII0 MEepUuoaoB (B Teopuu), To ecTh bimk-lloync moapazymesaer, uTo
dTa HeOompmas guarpamMma OyJeT pacmupsTbes 10 OeckoHeyHocTH. Ecim BB
ONpEeJIETUTE CIPaBEUIMBYIO IeHy onuuoHa no bmky-Lloyncy, To moiydyure TOT ke
OTBET, YTO U B ClIy4ae ¢ OMHOMHAJIBHOW MOJIENbIO, €CIIU YHCIIO MEPUOJIOB, UCIIONb3Yye-
MbIX B OMHOMHAJIBHOW MOJENH, OyJIeT cTpeMUThbcs K OeckoHedyHOCTH. (ToT (akT, uTo
bmk-Ioync aBnsercs npenenbHoil Gpopmoii OMHOMHAIBHOM MOJENIH, MOJpa3yMeBacT,
YTO OMHOMHUAIbHASI MOJIENb MOSIBIIIACH NIEPBOM, HO HA CaMOM JieJie CHayasa MosiIBUIach
uMeHHO Monenb bimka-Illoynca). CripaBeaiuBas CTOUMOCTh (DOHIOBOTO KOJUT-OTIIHOHA
no bmky-1lloyncy paccuutsiBaeTcs clieayromuM o0pa3om:

(5.01) C=U=#*EXP(-R*T)*NH)-E+*EXP(-R*T)*NMH-V+T" (1/2)),

a ITyT-OIIIKMOHA:

(5.02) P=-U*EXP(-R*T)*N(-H)+E*EXP(-R*T)*N(V«T * (1/2) - H),

rae C = CIpaB€yinBasd CTOUMOCTD KOJLI-OITIIIMOHA,
P= CIIpaBCJiMBass CTOUMOCTD ITyT-OIIIINOHA,

U = nena 0a30BOro MHCTPYMEHTA;

E= OCHAa UCITIOJTHCHUS OIIIMOHA,

T = fons roga, ocTaBIIascs J0 UCTEUEHHs CPOKA MCIIOJTHEHHS BHIPAKEHHAS eCATHYHOM
IpooBIO';

V= rojioBasi BOJIATWIGHOCTb B IIPOLICHTAX;
R = Ge3puckoBas craBka;

111() = ¢pyHKIMA HATYpaJIbHOTO Jorapupma;

N() = KkyMynsTUBHAs HOpMaJIbHAss (QYHKIUS pacIpe/IeICHUs BEPOSATHOCTEH, 3a/1aBaeMast
ypaBHeHueM (3.21).

(5.03) H=In(U/E*EXP(-R*T)))/(V*T " (1/2)) + (VT * (1/2)) / 2

Jnst akiuii, Mo KOTOPBIM BHITUIAYUBAIOTCA JAUBUACH/IBI, HEOOXOAMMO CKOPPEKTHUPOBATH
nepemeHHyo U U O0Tpa3uTh TEKYIIyIO IeHy 0a30BOr0 MHCTPYMEHTA C Y4ETOM CTOMMOC-
TH 0’KMJIa€MbIX TUBUJICH]IOB:

N
(5040  U=U-2,D,* EXP(-R+W),
i=1
rae Il = oxxumaemas BeIIIaTa AUBUICHAA 1

W. = Bpems (107151 TO/1a, BRIPAXKEHHAs! AECATUYHON ApoObI0) 10 BHIIIATH L

Mogenp biska-1lloyiica mo3BoisieT TOUHO pacCUUTaTh ACNbTY, TO €CTh MEPBYIO MPO-
M3BOJIHYIO LIEHBI OINIMOHA. JTO MTHOBEHHAs] CKOPOCTh M3MEHEHMS OIIMOHA MO OTHO-
nieHuto K u3MeHennto U (1ieHpl 6a30BOro HHCTPYMEHTA):

(5.05) J[Henwra xomt-onmuona = N(H)

! Yawe Beero Tonbko PBIHOYHBIE THU MCHOJIB3YIOTCS IIPU pacyeTe 3Toi nepeMeHHoM. Yncno paboyux JHEi B rogy (IpUropHaHCcKoe)
MOXHO OMNPEIENHUTh CIeIYIomuM obpaszom: 365,2424 / 7*5= 260,8875. M3-3a BBIXOAHBIX peabHOE YHCIO TOPrOBBHIX JHEH B rofy
00b14HO coctaBisieT ot 250 1o 252. [ToaToMy, ecinu Mbl UCTIONb3YeM 252-THEBHBIH IO/l U 0cTasloch SO TOProBBIX JAHEW 10 UCTEUSHUS
CpOKa, TO JI0JIs TO/1a, BRIPAXKEHHAs IECATHYHON Ipo0bio, T.¢. T, Oyner 50 //252=0,1984126984
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(5.06) Jlenwra myt-ommona = -N(-H)

O1H K03 duIHMeHTH OyIyT OYeHb BakHbI B [1aBe 7, Korja Mbl OyeM paccMaTpuBaTh
CTpaxoBaHHE MOPTQeTs.

bk cnenan Momens MPUMEHUMOM K OINMIIMOHAM Ha (BIOYEPCHI, MEXaHU3M OTIEPAIHH C
KOTOPBIMH QHAJIOTUYEH ONEpalysaM ¢ akuusaMu'. Mojenb HeH000pa3oBaHus OIIMOHOB
Ha ¢rrouepcel biadka anamormyna moxaenu ¢GoHAOBBHIX omimoHoB bimka-Illoynca 3a
UCKIIIOYEHHEM nepeMeHHon H:

(3.07) H=In(U/E)/(V*T " (1/2) + (V*T " (1/2)) / 2

[Tpu ucnonb30BaHUK MOAETH 71 PHIOYEPCOB KOIPPUITUESHT ENbTa PACCUUTHIBACTCS
CJIeIYIOIIUM 00pa3oM:

(5.08) [Henbra xomt-onmuona = EXP(-R * T) * N(H)

(5.09) [Henwra myt-onmmona = -EXP(-R * T) * N(-H)

Jlns mpumepa pacCMOTpPHM OINIMOH, KOTOPBIM uMeeT LeHy ucnoiaHeHnus 600. Texymas
phIHOYHAsE IieHa 0a30BOr0 HMHCTPyMEHTa paBHa 575, a TromoBas BOJATUIBHOCTH
coctapnsieT 25%. Mpbl OyneM HCHONB30BaTh MOJIENb OMIIMOHOB Ha (pbrouepchl, 252-
JTHEBHBIN roa M O6e3puckoByto ctaBky 0%. Jlamee Mbl OMyCTUM, YTO JaTa MCTEUYEHUS
ommuona — 15 centsopsa 1991 roma (910915), a Texymas nata — 1 aBrycta 1991 roga
(910801).

Cuauana paccunrtaeM nepemennyto T, a 3atem npeodpasyem 910801 u 910915 B ux
IOJIMAHCKUE DJKBUBAJIEHTHL. [Insi 3TOro Mbl JOJDKHBI HMCIOJIB30BaTh  CIEAYIOLIUI
AJITOPUTM.

1. 3anmaiite mepemenHsie 1, 2 u 3, KOTOpbIe OYIyT OMpPENENsATh TOA, MECAIl U JICHb,
cooTBeTcTBEHHO. Jl1s Hamero npumepa — 310 1991, 8 u 1.

2. Ecnu mepemennast 2 MeHble 3 (sHBaph WM (eBpayib), Toraa nepemenHas 1 Oynmer
paBHa 3HAUYEHUIO rojla MUHYC 1, a mepeMeHHas 2 OyJeT paBHA 3HAUYCHUIO Mecsla IUTI0C
13.

3. Ecnin 3HaueHne nepeMeHHO# 2 Goublie, yeM 2 (MapT WU Jalblie), TOTa IIepeMeHHas
2 OyzeT paBHa 3HAYCHHUIO MecsIa TIoc 1.

4. 3anaiite nepeMeHHyto 4, KoTopasi OyZIeT pacCUUTBIBATHCSA CIIEIYIOIIUM 00pazoM:

V4 =V3+ 1720995 + INT(365,25 * V1) + INT(30,6001 * V2)

5. 3apmaiiTe mepeMeHHYIO S5, KoTopas OyIeT paBHa IIEJIOW YacTH TPOU3BEICHUS YHCIa
0,01 n nepemenHoi 1:

Maremarnuecku:
V5=INT(0,01¥V1)

6. Paccunraem 10MaHCKYIO JaTy:
KOmuanckas nara = V4 + 2 - V5 + INT(0,25 * V5) Ilpeobpasyem mary 910901 B

IOJINAHCKYTO:

IIpu Toprosne ¢rrouepcamu He TpeOyeTcss HEMEIUICHHOH YIUIAThl JEHE)KHBIX CPEJCTB 3a 0a30BBIH aKTHUB, XOTS

HEoOXOqMMO yIUIaTHTH 3ayor. Kpome Toro, Bce mpHOBUIM M YOBITKM PEAM3YIOTCS HEMEIUICHHO, AaXke Korjaa
MO3UINS HE JTUKBUANPOBAHA. DTH IyHKTHI HAXOIATCS B IIPSIMOM IMPOTHBOPEUNH C MEXaHU3MOM CAENOK IO aKIUSIM.
IIpu ToproBine akuUMsIMHU IOKyNKa TpeOyeT IMOJHOW M HEMEUICHHOW OIUIaThl, a MpuObUIM (WK YOBITKH) He
peanu3yioTcs, MOKa MO3UINS He TUKBUANPOBAHA.
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[Mar 1. VI=1991, V2 =8, V3 =1.

[ar 2. Tak kak HaII MecCAIl B 3TOM IIpUMeEpe UIET 3a sTHBapeM U (peBpanem, TO 3TOT Iiar
HE IPUMEHSETCSI.

[ar 3. Tak kak 3TOT MecCsI] UJET 3a SHBapeM U (heBpajeM, TO MOITYIUM:
V2 =8+1=09. lllar 4. Teneps Haitnem V4:

V4 = V3 + 1720 995 + INT(365,25 * VI) + INT(30,6001 * V2) =1 + 1 720 995 +
INT(365,25 * 1991) + INT(30,6001 * 9) = 1 + 1 720 995 + INT(727 212,75) +
INT(275,4009) =1+1720 995 + 727 212 + 275 =2 448 483 Illar 5. lance Haiinem V5:

V5=INT(0,01*V1) =INT(0,01*1991) = INT(19,91) = 19 Illar 6. Teneps mnoxy4uum

IOJIMaHCKYIO OaTy:

IOmuanckas nata = V4 + 2 - V5 + INT(0,25 * V5)
=2448483 +2-19 +INT(0,25 *19) =2448 483 +2 - 19 + INT(4,75) =2 448 483 + 2

-19+4=2448 470

Takum oOpazom, ronmmaHckas nata 1 asrycra 1991 roma paBHa 2448470. Ecnu Mbl
npeoOpa3zyeM JnaTy HCTedeHus omnmuoHa 15 ceHtsOps 1991 roma B 1IMaHCKYRO, TO
nonyunm 2448515. Ecnu ucnonb3oBate 365-mHeBHBIH ron (wim TouHee 365,2425-
JTHEBHBIA [0 TPUTOPUAHCKOMY KaJ€HJapio), TO, YTOObl HAWTU BpeMsl, OCTaBIleecs IO
UCTCUCHHUSI CpPOKa, HEOOXOAMMO pacCUMTaTh PA3HOCTh MEXKIY JBYMS HOJIMAHCKUMU
JaTaMH, 3aT€M BBIUECTh €IMHUILy U TOJy4eHHOE 3HAaueHUe paslenuTh Ha 365 (wium
365,2425). Ognako MBI OyaeM HCIONB30BaTh He 305-THEBHBINA TOMA, a 252-THEBHBIH,
9TOOBI YYECTh TOJBKO T€ JIHH, KOT/Ia OTKphITa Oupka (OyIHHUE THU MUHYC MPA3THHUKH).
[IpocMOTpUM KaXkIbIi JCHH MEXIY IBYMsI IOJUAHCKUMHU JaTaMH, YTOOBI MOHSITH,
ABIIIETCS OH pabo4yMM JTHEM WM HET. MBI MOXEM OIpeAeIuTh, KaKuM IHEM HEIeNH
SIBJISICTCS FOJIMAHCKAs JlaTa, MPUOABUB K €€ 3HAYCHUIO CIUWHUILY, pa3[eiuB Ha 7 U B3sB
octatok. Ocrtarok Oyaer 3HadueHneM OT O 70 6, COOTBETCTBYS MAHIO HEACIHA OT
BOCKpeceHbs 10 cy00oT1hl. Takum oOpaszom, st 1 aBrycra 1991 ropa, koraa ronuanckas
nara paBHa 2448470:

Henb venenu = ((2 448 470 + 1) / 7) % 7 =2448471/% 7 = ((2 448 471/7) - INT(2 448

471/ 7)) * 7=(349 781,5714-349 781)* 7 =0,5714*7 =4

Tak xak 4 COOTBETCTBYET UETBEPrY, Mbl MOXEM YTBEpKIaTh, uTo 1 aBrycra 1991 rona
ABIISIETCS] YETBEPTOM.

Teneps MpocMOTPUM BCE JHH J0 JaThl UCTEUCHHS CpPOKa omiroHa. Eciiiu Mbl yuTreM Bce
pabourie JHU MEXYy STUMH JIBYMsI JaTaMu, TO MPHUAEM K BBIBOAY, YTO MEXY (M BKIIIO-
qasi) 1 aBrycra 1991 rona u 15 cenrsops 1991 rona 32 paGouux aas. M3 morydeHHOTO
3HAQUYEHMS CJIEYET BbIUECTh €IMHHUILY, TaK KaK Mbl CUMTAEM IEPBBIM JIHEM 2 aBrycTa
1991 roga. Takum o6pazom, mexay 910801 u 910915 31 pabounii nenp. Tenepb Mbl
JIOJDKHBI BBIYECTH MPa3JIHHUKHU, Korja Oupxka 3akpeita. B CIIA 2 centsops 1991 rona
spisiercss Jlnem Tpyna. [Jlaxke ecnu BbI KUBETe B JAPYro cTpaHe, Oupika, riae UICT
TOPrOBJISL TIO 3TOMY OMNIKMOHY, MokeT HaxoauTbcs B CIIIA, u 2 ceHTs10ps oHa OyneT
3aKpBITa, IIOATOMY MBI BEIYTEM | U3 TOCIEAHEro pe3ynbrara. Takum o0pa3oM, MBI TIOJTY-
yuM 30 TOProBbIX AHEH 0 UCTEYEHUS CPOKA ONIMOHA. Pa3ienuM KOJMYeCTBO TOPrOBBIX
JTHEH 1O MCTEUEHHUs CpPOKa Ha YHUCIO JHEW B roay. Tak Kak Mbl HCIOJIb3yeM 252-
nHeBHBIN To1, TO 30/252=0,119047619. D10 U ecTh A0 TOa, BEIpAKEHHAS IECATUYHOMN
IpoObio, T.e. mepeMenHas T.
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Onpenenum nepeMeHHyo H, HeoOXoauMyto sl MOJIEeIH 1IeHo00pa3oBaHusl. Tak Kak MbI
UCTIONB3YeM MOJIEINb T (PhE0UEpCOB, TO MOJKHBI paccuuTarh H mo gopmyne (5.07):
(5.07) H=In(U/E)/(V+T " (1/2)) + (V+T * (1/2)) /2

= In(575 / 600) / (0,25 * 0,119047619 ~ (1/2)) +

+ (0,25 * 0,119047619 * (1/2)) /2
= In(575 / 600) / (0,25 * 0,119047619 ~ 0,5) +

+ (0,25 * 0,119047619 * 0,5) /2
= In(575 / 600) / (0,25 * 0,3450327796) + (0,25 * 0,3450327796) / 2
= In(575 / 600) / 0,0862581949 + 0,0862581949 / 2
In(0,9583333) / 0,0862581949 + 0,0862581949 / 2
-0,04255961442 / 0,0862581949 + 0,0862581949 / 2
-0,4933979255 + 0,0862581949 / 2
-0,4933979255 + 0,04312909745
= -0,4502688281

VYpasuenue (3.21) s pacuera N ucnonb3yercs 1Ba pasa. [lepBslii pa3, korjna Mel Haxo-
mum N(H), Bropoit, korna naxogum N(H - V * TA(1/2)). M1 3Haem, uto V * T~ (1/2) =
0,0862581949, mostomy H - V* T * (1/2) =-0,4502688281 -

- 0,0862581949 = -0,536527023. Takum 00pa3oM, Mbl JOJIKHBI HCIIOJIb30BATh YpaB-
Henue (3.21) co cneayronMy BBOIHBIMY 3HAYEHUSIMU [IEPEMEHHOM Z:

-0,4502688281 u-0,536527023. 13 ypasHenus (3.21) nomyuum 0,3262583 u 0,2957971
COOTBETCTBEHHO (ypaBHeHue (3.21) ommcano B riaBe 3, MOSTOMY MBI He Oynem
MOBTOPATH €ro 37ech). OTMeThTe, YTO ceiluac Mbl MOMYyYMsIM KO3((ULUEHT [esbTa,
MI'HOBEHHYIO CKOPOCTb U3MEHEHUS LIEHbI ONIMOHA 10 OTHOIIEHUIO K U3MEHEHUIO IIEHBI
0a30BOoro HMHCTpyMeHTa. TakuM o0pa3oM, JenbTa Ui 3TOrO ONIMOHA COCTaBIISET
0,3262583. Teneps y Hac eCTh BCE BXOJHBbIC JaHHBIC, HEOOXOAUMBIE ISl OTpPEACICHUs
TEOpeTUUECKOH 1eHbI oniroHa. [logcTaBuB nomyueHHble 3HaUeHUs B ypaBHeHue (5.01),
HOJTyYUM:

(501)  C=U+EXP(-R*T)*N(H)- ExEXP(- R*T) * N(H- VT * (1/2))
= 575 % EXP(- 0 * 0,119047619) * N(- 0,4502688281) - 600 *
* EXP(- 0* 0,119047619) * N(- 0,4502688281 - 0,25 *
*0,119047619 ~ (1/2))
Q=575 * EXP(- 0 = 0,119047619) * 0,3262583 - 600
T W EXP(-0+0,119047619) * 0,2957971

— 575 + EXP(0) * 0,3262583 - 600 * EXP(0) * 0,2957971

=575 % 1 *0,3262583 - 600 * 1 * 0,2957971

= 575 * 0,3262583 - 600 * 0,2957971

= 187,5985225 - 177,47826

= 10,1202625

Taxkum 006pa3zoM, B COOTBETCTBHH C MOJIENbIO bidka 1 GpprouepcoB crpaBeasiuBasi CTO-
UMOCTh KOJUI-OMNIIMOHA ¢ 1eHON ucnoiHeHus 600, cpokoMm ucrnoiaHeHus 15 ceHTs0ps
1991 ropa, npu neHe 6azoBoro MHCTpyMmeHTa Ha 1 aBrycta 1991 ronma 575, mpu Bona-
TUARHOCTH 25%, ¢ yderom 252-mueBHoro roma u R = 0 cocraBmser 10,1202625.
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HHTEepecHO OTMETUTH CBSI3b MEXJy OINLMOHAMU MU 0a30BBIMH HHCTPYMEHTaMHM, MC-
NOJIB3YsI BBIICTIEPEYHCIICHHBIE MOJIETH 1IeH000pa3oBaHus. Mbl 3HaeM, uTo 0 siBIsieTCS
HaVMEHbIIEeH 1IEHOW OMNIMOHA, HO BEpXHss IIeHa — 3TO I[eHa CaMOro 6a3oBOT0 MHCTPY-
MeHTa. Mojenu JEeMOHCTPUPYIOT, YTO TEOpPETHYECKas CIpaBeUIMBas ILeHa OIIMOHA
npuOIMKaeTcsl K BEpXHEMY 3HaueHHIO (CToMMOcTH 6azoBoro uHctpymenra U) mpu poc-
Te 000N MM BCeX Tpex mepeMeHHbIX T, R wim V OT1o 03HauaeT, 4To ecliv Mbl, Halpu-
mep, yBeanuuM T (BpeMs 10 CpoKa UCTEUEHHUs OMLMOHA) 10 OECKOHEYHO OOIBIIOro 3Ha-
YeHHUs1, TOT/Ia [IeHa OIIMOHA Oy/AeT paBHA LieHE 0a30BOT0 MHCTpyMEHTa. B 3TOM cBs3m
MBI MOXEM CKa3aTb, YTO 6ce 0a308vle UHCMPYMEHMbl 6 OelicmeuUmenrbHOCmu
9KBUBANIEHMHbL OnyuoHam ¢ beckoneynvim 1. Takum 00pa3oM, Bce CKa3aHHOE BEPHO HE
TOJILKO JUISl OMIIMOHOB, HO M JUIsl 0a30BBIX MHCTPYMEHTOB, Kak OyITO OHHU SIBIISIOTCA
onuoHamu ¢ 6eckoneynsM T. Monenb ponnoBsix onmuoHoB bivka-Illoynca u moxens
ONLMOHOB Ha (proyepchl bidka MOCTpoeHbl Ha ONpPEAETCHHBIX JOMYLICHHSX.
Pa3pabotunku sTUX Mojened HCXOoIWiIM U3 Tpex yTBepxkacHui. Hecmorps Ha
HEJOCTaTKU ATUX YTBEP)KICHUH, NPEUIOKECHHBIE MOJENIH BCE-TaKU JOBOJIBHO TOYHBI, U
IICHBI ONIIMOHOB OYIyT CTPEMHTBHCS K 3HAUEHUSM, TTOIyYeHHBIM U3 Moaeneil. [lepBoe u3
9TUX YTBEP)KIEHUH COCTOMT B TOM, 4YTO OINLMOH HE MOXET ObIThb MCIIOJIHEH [0
UCTEUEHUsI CpPOKa. ODTO NPUBOJAUT K HEAOOLIEHKE ONYUOHO8 AMEPUKAHCKO20 MUnd,
KOTOpPBIE MOTYT MCIOJHATBCS [JO HMCTEUYEHUs Cpoka. DBTopoe yTBepkaeHue
Iperoiaraet, YTo Mbl 3HaeM OyIIyIIyl0 BOJIATHIILHOCTh 0a30BOT0 MHCTPYMEHTA, U OHA
OyzZeTr ocTaBaThCsl IOCTOSTHHOM B T€UEHHE CpoKa JAeHCTBHs oniroHa. Ha camom niene 1o
He Tak (T.e. BOJATUIBHOCTb uzmenumcs). Kpome Toro, pacnpeneineHue HU3MEHEHUMN
BOJIATHJILHOCTH JIOTApU(PMHYECKH HOPMAJILHO, U 9Ty IPOBIIEMY MOJIENH HE YYUTHIBAKOT .
Eme onHo nomymieHHe MOJENH COCTOMT B TOM, YTO O€3pHCKOBasi MPOLIEHTHAs CTaBKa
OCTaeTcsi IOCTOSIHHOM B TEUEHUE BPEMEHM JEHCTBHSA ONIMOHA. OJTO TaKXKe He
o0si3aTenbHO. bonee TOro, KpaTKOCpOYHBIE CTAaBKH JIOTapU(MHUYECKH HOPMAaJIbHO
pactipeniesieHsl. To 06CTOSITENbCTBO, UTO, YEM BBIIIE KPATKOCPOUYHBIE CTABKH, TEM BBIILIE
OyIyT LIEHBl OMIIMOHOB, U YTBEPKACHUE OTHOCUTEIBHO HEM3MEHHOCTH KPaTKOCPOUHBIX
CTaBOK MOJKET NPHUBECTH K emle OoJbIIell HEeIOOLEHKE OIIHOHA IO OTHOLIEHHIO K
OXuJaeMol 1eHe (ero MpaBWIbHOMY  apU(PMETHYECKOMY  MaTeMaTUYECKOMY
oxxuanuto). Enle oqHo yTBepkIeHHe (BO3MOXKHO Hambosee BaKHOE), KOTOPOE MOXKET
IIPUBECTU K HEJOOLEHKE CTOMMOCTH OIIMOHA, PACCYMTAHHOW C MOMOIIBIO MOJEIH, 110
OTHOIICHMIO K JEMCTBUTENIBHO 0XKHMJIa€MON CTOMMOCTH, COCTOUT B TOM, YTO JIOrapH(pMbI
M3MEHEHUH LIEHbI paclpeaessatoTcs HopMaibHO. Eciy Obl ONIIMOHBI XapaKTepU30BAINCh
HE YHCJIOM JHEH 10 1aThl NCTEYEHUS CPOKA, a YMCIOM TUKOB BBEPX WJIM BHU3 JI0 HCTEYE-
HUSI, a [IeHa 3a OJIMH Pa3 MOTJia Obl M3MEHATHCS TOJIBKO Ha 1 THK ¥ OH ObLT OBl CTaTUCTHU-
YEeCKH HE3aBUCHM OT MPEAbIAYILEro THKA, TO Mbl MOIJIM Obl JOIMYCTHThH CYIIECTBOBAHHE
HOPMAaJIbHOTO pacrpesieiieHus. B Hamem cimydyae jorapudmbl M3MEHEHHWH IEHBI HE
UMEIOT TaKWX XapaKTEPUCTUK. TeM He MeHee TEOpEeTHYECKHE CIPABEIUIMBBIE IEHBI,
MOJTyYEHHBIE C TIOMOIIBIO MOJIETICH, UCIIONB3YIOTCA podeccnoHataMu Ha peiHKe. Jlaxe
€CJIM HEKOTOPBIE TPEHAEPHl IPUMEHSIOT MOJEIN, KOTOPBIE OTINYAIOTCS OT MOKa3aHHBIX
3/1€Ch, OOJBIIMHCTBO M3 HUX JalyT MOXO0XKHE TEOPETHUECKUE ClIpaBeauBblie 1ieHbl. Kor-
Jla peaJIbHbIE LIEHBI PACXOJATCS C TEOPETHUECKUMU 10 TAKON CTENEHH, YTO CIIEKYJISHTBI
MOTYT TIOJIYYUTh TMPHOBLIb, IEHBl HAYMHAIOT CHOBA CXOAWTHCS K TaK Ha3bIBaeMOU
«TEOPETHUYECKON CrpaBeAIUBON IIeHe». TOT (QakT, 4TO MbI MOKEM CIIPOr-HO3UPOBATh C
JIOCTaTOYHOM CTENEHbI0 TOYHOCTH, KakoW OyAeT IeHa OILUMOHA INpU HaJIUYUU
Pa3JINYHBIX BXOJHBIX JAHHBIX (BpeMs MCTEYEHHs, lleHa 0a30BOro MHCTPYMEHTa U T.1.),
MO3BOJISIET HAM MPOM3BECTH PAcyeThl ONTUMAIBHOTO f M €ero MOOOYHBIX MPOAYKTOB IO
ONIIMOHAM M CMEIIAHHBIM NO3ULMUAM. YHTaTeNnb NOKEH IIOMHUTH, YTO BCE 3TH METObI
OCHOBaHbI Ha YTBEPXKIEHUAX, KOTOPHIE TOJIBKO YTO OBLIIN U3JI0KEHBI.

Tor ¢akT, 4TO pacHpeneieHHe H3MEHEHHi BOJATMIIBHOCTH JIOTapU(QMHUYECKH HOPMAJbHO, HE TaK 4YacTo
NPUHUMAETCs BO BHHMaHue. Upe3BblYailHas YyBCTBUTCJIBHOCTh II€H OIIMOHOB K BOJATHIBHOCTH 0a30BOro
MHCTPYMEHTA JIeNaeT MOKYIKY ONIHOHA (MyT-ONLIHOHA WIM KOJUI-ONIMOHA) elle GoJiee NMPUBIEKATeIbHOH B CMBICIE
MaTeMaTHYECKOT0 OXKUAAHUS.
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Mopaesb HeHo00pa30BaHMs €eBPONEMCKUX ONMIIMOHOB VISl BCeX
pacnpeaejieHu

Mps1 MOXeM co3/1aTh COOCTBEHHYIO MOJIEh IIEHOOOpa30BaHus, JIUIIEHHYIO KaKUX-JIH00
MPEANOI0KEHUM OTHOCUTEIBHO pacipeiesieHrss U3MEHEHUN 1IEHBI.

CHayana He0OXOIMMO OIPENeIUTh TEPMUH «TEOPETUYECKU CIPaBEIJIUBBIN», OTHO-
CAUTUUCS K IIeHe ONMIMOHOB. MBI Oy/ieM TOBOPHUTH, YTO OMIIMOH CIPABEIJIUBO OILICHEH,
eCIIU  apugmemuyeckoe MamemMamuiecKkoe OXNCUOAHUe YeHbl ONYUOHA K MOMEHMY
UcmeueHusl, BbIPANCEHHOE HA OCHOBE €20 MeKyujet CMOUMOCMU, He NPUHUMAEm 60
BHUMAHUE BO3MONCHO20 HANPABIEHHO20 OBUMNCEHUs UYeHbl 0a308020 UHCMPYMEHMA.
Cwmpbicn onpeneneHust TakoB: «KakoBa CTOMMOCTb JaHHOTO OMITMOHA JIJIST MEHSI CErOJIHSA
KaK JUIs TIOKYTaTelNs OMIIHOHOB?

Maremarnueckoe oxuaanue (apudmernaeckoe) onpenensercs uz ypasuenus (1.03):

N
(1.03) Marematudeckoe OXHIAHHE = 2 (p,*a),

i=1

IZI€  Pi= BEPOSITHOCTb BBIUIPHIIIA UM IPOUTPHIIIA MOMBITKH 1;
a;= BBIMTPAHHAs WM MPOUTPAHHAS CyMMa MOIBITKH 1;

N =K0JIM4eCcTBO BO3MOKHBIX UCXOO0B (IIOIBITOK).

MareMaTHuecKoe OXKHIaHWEe TPEACTABISIET COO0OW CyMMY NMPOW3BEICHHUN Ka)XXIO0TO BO3-
MOYKHOT'O BBIMTPBIIIA WM TPOUTPHIIIA U BEPOSTHOCTH 3TOTO BBIUTPHIIIA WIN POUTPHI-
mra. Korma cymma BepositHocTel p; 6ombine 1, ypaBHerue 1.03 HeoOX0IUMO pa3aeiiuTh
Ha CyMMY BEPOSITHOCTEH Pi.

PaCCMOTpI/IM BCC OUCKPCTHBIC H3MCHCHUA ILCHBI, KOTOPBLIC HMCIOT BCPOATHOCTH
ocylIecTBiIeHus, OobInyio win paBHyto 0,001 B TeueHHe cpoka NeiCTBUS KOHTPAKTa, U
110 HUM OTIPECIIUM apu(PMETHIECKOE MATEMATHIECKOE OKUTaHHE.

(5.10) C=23 (*a)/ )b,

Trac C= ClipaBCJInBas C TeOpeTquCKOﬁ TOYKHU 3PCHHA CTOMMOCTL OIIIMOHA, WU
apI/I(i)MeTI/I‘-IeCKOG MATEMATHUYCCKOC OXHNIAHUC,

Pi = BEPOATHOCTH LHCHBI 1 110 UCTCUCHUH CpoOKa OIIIMOHA,

d; = BHYTPCHHAA CTOUMOCTD OIIIIMOHA (,Z[.IISI KOJI-OIIIIMOHA: pbIHOYHAA I€HA MHCTPYMCHTA
MUHYC II€HA HCIIOJTHEHHS OTIINOHA;

IJid  OyT-OIIIMOHA: TII€Ha HCIHOJHCHUSA MHHYC PbBIHOYHAsd I[ICHA I/IHCTp}IMeHTa),
COOTBETCTBYIOIIAas 0a30BOMY HHCTPYMEHTY IIPH IICHE 1.

Hcnonp3oBanue 3TOM MOZECIH IOAPA3YMEBAET, YTO, HAYWMHAs C TEKYILIEH LEHBI, MBI
OyzeMm JIBUraThcs BBEpX MO 1 THKY, CyMMHpPYs 3HaU€HHUS KakK B YUCIIWTENE, TaK U B 3Ha-
MeHaTele 0 TeX Mop, MOKa BEPOSITHOCTH 1-0H 1eHHI (T.€. p.) He OyaeT menbiie 0,001 (BB
MOKETE MCIOJIb30BaTh MEHBIIIEE YUCII0, HO 5 cuuTato, 4yTo 0,001 BmoNHE HOCTATOYHO).
3areM, HauWHAs CO 3HAYCHHS, KOTOpOe Ha | THK HIDKE TEKYIIEW ILEHBI, MBI OyJeM
JIBUTaThCs BHU3 110 | THKY, CyMMHpYs 3HaU€HUS KAK B YUCIUTENE, TaK U B 3HAMEHATEIE,
MOKa BEPOSITHOCTH 1-0i meHbl (T.e. p;) He Oymer menbime 0,001. Otmerbre, 4TO
BEPOSITHOCTH, KOTOPBIE Mbl UCIIOJIB3YEM, SIBISIOTCA 1-XBOCTBIMH, T.€., ECIIU BEPOSITHOCTD
Oompire yem 0,5, MBI BEIYUTaeM 3TO 3HaYeHHEe U3 1. IHTEpeCHO OTMETUTH, UTO 3HAYCHUS
BEPOSITHOCTH Pi MOXHO MEHATh B 3aBUCUMOCTH OT TOrO, KakKo€ paclpeieseHHe
MPUMEHSETCS, 1 OHO HE 0053aTENFHO TOJKHO OBITH HOPMAIBHBIM, TO €CTh MOJIb30BATEIh
MOJKET TOJIYYUTh TEOPETHUYECKYIO CIPaBEJIMBYIO IIEHY OMNIMOHA IS 17000t (HOpMbI
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pacnpenenenusi! Takum o0pa3oM, 3Ta MOJAENTh JaeT BO3MOXKHOCTh HCIIOJIb30BATh
ycroiuuBoe pacnpeaeneHue llapero, t-pactipenenenue, pacnpenenenue Ilyaccona,
COOCTBEHHOE pErylupyeMoe pachpelesieHne Wid JI00oe Apyroe pacrpeaeneHue, ¢
KOTOpBIM, [0 HAaIllleMy MHEHHIO, COIJIACOBBIBAE€TCA II€HA TPU  OMNPEACICHUHN
CIPaBeJIMBOM CTOMMOCTH OMIIMOHOB.

Heo6xoauMo M3MEHHUTH MOJIENIb TaKUM 00pa3oM, 4ToObI OHa BhIpaXkayia apuQmeTu-
YecKOoe MaTeMaTH4ecKOoe OKMIAHHME Ha JaTy MCTEYEHMs CpPOKa OMIIMOHA KaK CIEeAylo-
LIYIO BEJIMYUHY:

5.11)  C=(Y,(p,*a) *EXP(-R*T))/ 3.p,,

rae  C = copaBemiuBas ¢ TEOPETUUYECKOM TOUKHM 3pEHHS CTOUMOCTH OIKOHA, WU
TeKylllee 3HaYeHUE apu(PMETHUYECKOr0 MAaTeMAaTHYECKOTO OXHIAHHUS IpHU
JaHHOM 3Ha4YeHHH T;

Pi = BEPOATHOCTH LHCHBI 1 10 UICTEUYECHU U CpOKa OIIHNOHA,

a; =BHYTPEHHsISI CTOMMOCTh OIIIMOHA, COOTBETCTBYIOMIAs 0a30BOMY MHCTPYMEHTY MpHU
LIEHE i;

R = tekymias 0e3puckoBas CTaBKa;

T = moJyst roj1a, OCTaBIIASICS IO HCTEUCHHSI CPOKA MCIIOTHCHHUS, BEIPAXKCHHAS JCCATUIHON
IpoObIo.

VYpaBuenue (5.11) sBisieTcss MOAETBbIO 11I€HOOOpPA30BaHUs OIIMOHOB IS BCEX paclipe-
JIeJIEHUH M JTaeT TeKyllee 3HaueHue apu(pMeTHUYEeCKOro MaTeMaTHYeCKOTO OXHUAAHUS
ONIHMOHA Ha JaTy uctedeHus'. OTMETHTE, YTO MOJEIb MOXKHO UCIONIB30BATh M JUIS IIyT-
OINIIMOHOB, UMEs B BHUJY, YTO 3HAYEHMs a. MPHU KaXKJAOM IMPUPOCTE LEHBI 1 OyayT
npyrumu. Korna Heo6XoauMo ydyecTb TUBHAEHABI, UCHONb3yiTe ypaBHeHue (5.04) s
KOPPEKTHPOBKM  TeKylled IieHbl ©0a3oBoro uHcTpyMmMeHTa. [lpu  ompenenenun
BEPOSTHOCTH LIEHBI 1 HAa J]aTy MUCTEUYEHUs MCIIONIb3YyITe UMEHHO 3Ty W3MEHEHHYIO TEKY-
nryro neny. Jlamee ciemyer mpumep ucnosib3oBaHust ypaBHeHus (5.11). Jlomyctum, Mbl
OOHapY’KUIJIM, YTO MPUEMIIEMON MOJIEINBIO, ONUCHIBAIOIIEH pachpeeseHue Jorapugmon
W3MEHEHUW IIeHBl TOBapa, OMIIMOHBI HA KOTOPBIA MBI XOTHM KYIUTh, SIBIISIETCS
pacnipenenenne Crbrogenta’. Jjis  ONpeieleHnss ONTHMAILHOIO YMCIa CreneHel
6060001 pactipenenenust CTproieHTa Mbl Ucnoib30Bau TecT K-C u mpuiuiu K BoIBOAY,
4YTO HaWwIydllee 3HAa4eHHe paBHO 5. JlomycTUM, MBI XOTMUM ONPEENNUTH CIIPaBEAIUBYIO
1eHy koJui-onmuoHa Ha 911104 (mara uctedenus cpoka omimoHa — 911220). Ilena
0a3oBoro mMHCTpymeHTa paBHa 100, 1eHa WCTHOTHEHHWs omMIKMoHa Takxke paBHa 100.
[Ipeanonoxum, To0Basi BONMATHIBHOCTE cocTaBisieT 20%, Oe3puckoBas craBka 5% u
rog paBeH 260,8875 mHsM (MBI HE YYUTBIBAE€M Mpa3qHUKH, KOTOpPbIE BBHIMAJAIOT Ha
pabounii nens, Hanpumep [lens bnaromapenus B CIIA). Jlamee pomycTum, dTO
MUHUMAJIBHBIA THK MO 3TOMY MpeamnosiaraeMoMy ToBapy paseH 0,10. Mcnonb3ys
ypaBHenus (5.01), (5.02) u (5.07) nns nepemennoit H, MbI Haiinem, 4To cripaBeIHBast

! VYpasuenue (5.11) He yuuThIBaeT pa3HUILy MEXy (HOHIOBBIMHU OMIIMOHAMH U TOBAPHBIMU ONMLHOHAMH. COTrIaCHO OOLICTIPUHATOMY
MOAXOMy, B IieHy (POHIOBOro OMIMOHA BKJIIOUYAETCS JOXOJ MO MPOCTOH OecKymoHHOH oOmuramuu, KoTopas OyJeT NoraiieHa B
MOMEHT HCTEUCHHUsS CpPOKa OINIHOHA W HOMHHAI KOTOPOH paBeH IeHe HCIonHeHWs. OIIUOHBI Ha TOBAapHBIC (BIOYEPCHI, KaK
CUHMTAEeTCs, UMEIOT MPOLEHTHYI0 cTaBKy 0. MBI jxe He yduThIBaeM 3TO 00cTOsATENbCTBO. Ecnu neHHas Gymara W TOBap MMEIOT
abCONIOTHO OZIMHAKOBOE PACIpe/ielIeHHE 0KHAACMBIX PE3yIbTaTOB, T.C. HX apU(pMETHYECKHE MATEMAaTUUECKHUE OXKUIAHUS PABHbI, TO
pa3yMHBII HHBECTOp BbIOepeT Ooiee MCHIEBBIH HMHCTPYMEHT. OTy CHTYalMIO XOpOIIO WIIIIOCTPHPYET MHpHMep, KOrja BEI
paccMaTpHuBaeTe HOKYIKY OJHOTO U3 JIBYX OJMHAKOBBIX JOMOB, M OJIMH U3 HUX OLEHEH BBIIIC TOIBKO MMOTOMY, YTO IPOAABEL] IUIaTHI
6osee BBICOKYIO IIPOIIEHTHYIO CTaBKY IO UIIOTEYHOMY KPeaUTy

2 Pacripenenenne CThio/IeHTa JJaJIeKO HE JIydIlasi MOJEINb, OTMCHIBAIOIIAS paclpe/ielieHie n3MeHeHuH ensl. OHako,
TaKk KaK EAMHCTBEHHBIM I1apaMeTpOM, KPOME BOJATHIBHOCTH (TOJOBOTO CTAaHIAPTHOTO OTKJIOHEHHUS), KOTOPBIH
HEOOXOIMMO pacCMaTpHUBaTh MPH HCTIONB30BaHUH pactpeeneHus CThIOJEHTa, SIBISIETCS YHUCIIO CTENEeHeH CBOOO I, a
aCCOILMMPOBAHHBIE BEPOSTHOCTH JIETKO HAaXOIATCs (CM. IpHiIokeHHe B), MBI OymeM HCIONB30BaTh pacHpejiesieHue
CTpI0IeHTa JUTS HATTIAJHOCTH.
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1leHa paBHa 2,861 kak JJ1s1 KOJUI-OMIIMOHA, TaK U JJIsl TyT-OMI[MOHA C IIEHON UCTIOJIHEHUS
100. Takum o00pa3oM, 3TH LEHBl ONIMOHOB SIBJISIOTCS CIPABEAJUBBIMHM II€HaMU B
COOTBETCTBUM C MOJEIBI0 TOBAapHBIX ONIMOHOB bidka, KoTOpas JomycKaeT
jgorapu(pMUUEcKH HOpPMallbHOE pacmpeneneHue 1eH. Eciau mbl OyzneM HCIosib30BaTh
ypaBHeHue (5.11), To AOKHBI CHayalla pacCYUTaTh 3Ha4eHUs pg. VX MOXXHO MONy4uTh
U3 (parMeHTa NporpaMMbl, HAIMMCAHHOW Ha s3bIke bBelCHK W mpejcTaBlIeHHOW B
npunoxkeHuu B. OTMmeTbTe, YTO HEOOXOIMMO 3HATH CTAHIAPTHOE 3HAYEHHE, T.€. Iepe-
MEHHYIO Z, U YUCIIO CTeneHei cBoOobl, T.e. nepemennyio DEGFDM. Ilpexne yem mMbl
oOpaTtuMcs K 3TOW MporpaMme, rnpeodpasyeM IeHy 1 B CTaHAapTHOE 3HAUYEHUE IO Clie-
nyroren hopmyiie:

(5.12) Z = In(i / Texyiniasa neHa 6asosoro uHcTpymeHTa) / (V * T © 0,5),
rJie 1= IIeHa, COOTBETCTBYIOIIAS TEKYIEMY COCTOSHHUIO MPOIIecca CYMMUPOBAHHS,

V =ropoBas BOJIaTWJIBHOCTD, BBIPpAKCHHAA CTAHAAPTHBIM OTKJIIOHCHUCM;

T = [0JId roaga, ocraBmasiacia 10 UCTCUCHUA chKa HUCIIOJIHCHUA, BBIpa)KeHHaSI HGCHTHHHOﬁ
JIPOOBIO;

111() = pyHKIMS HATYpaTbHOTO JoTaprdMma.

Vpasrenue (5.12), nanucannoe nHa BEMCHKe, GyneT BBITISACTD CIEAYIOMIM 06pa3oM:

Z=LOG(/U)/(V *T" 0,5)

[lepemennas U npenctasisieT co0oil TeKyIIyro 1IeHy 0a30BOr0 MHCTPYMEHTA (C y4eToM
JTUBHUJICHIOB, €CJIM 3TO HeoOxoaumo). BepositHocTh mist pacupeneneHusi CThIOJEHTA,
HallICHHas C TIOMOILBIO IPOrpaMMBbl U3 NpUIIOKeHUs B, sBisercs 2-xBoctoi. Ham Hano
caenaTh ee 1-XBOCTOM U BbIPa3uTh KakK BEPOSTHOCTh OTKJIOHEHUS OT TEKYLIEeH LeHbI (TO
ectb orpannuuth ee 0 u 0,5). DT0 MOXHO cjenaTh C MOMOIIBIO JBYX CTPOK Ha
BEVCHKe:

CF=1-((1-CF)/2)
IF CF >0,5 then CF=1 - CF

Takum oOpa3om, mis 5 creneHeld cBOOOIBI CIpaBeyIMBas IIEHA KOJUI-OMIIMOHA PaBHA
3,842, a cipaBeyiMBasi IieHa MyT-OIMIMOHA paBHA 2,562. DT BEIUYUHBI OTIUYAIOTCS OT
3HAYCHUH, TOJYYCHHBIX C MOMOIIBI0 0ojiee TpaIuIMOHHBIX Mozenei. [IpuuuH 31ech
HECKOJIBKO.

Bo-niepBbIX, 0ojee TOJCThIE XBOCTHI pactpezaencHus CThIOJIEHTa ¢ 5 CTENCHIMHU
cBOOOBI NaayT OoJiee BBICOKYIO CIIPABEUIMBYIO CTOMMOCTH KOJUI-OMIMOHA. BooOiue,
YeM TOJIIIIE XBOCTHI pacIpeeiICHHs, TeM OOJIbIIIe MOTydaeTCs IeHa KOJUI-onuona. Eciu
OBbI MBI MCIIOJI30BAIM 4 CTENICHU CBOOO/BI, TO MOJIyYHIIH ObI elie OOJbLIYI0 [EHY KOJLI-
OIIINOHA.

CTOMMOCTD IyT-OMIIMOHA U CTOMMOCTh KOJUI-OMI[MOHA 3HAYUTEIILHO OTIMYAIOTCS, B
TO BpEeMs KaK B TPAJUIMOHHBIX MOJEISAX CTOMMOCThH ITyT-ONIMOHA M KOJUI-OIMIUOHA
SKBUBAJICHTHA. ITOT MOMEHT TPeOyeT HEKOTOPOIO MOSCHCHHSI.

CrnpaBe/UIMBYIO0 CTOMMOCTH ITyT-ONIIMOHA MOYKHO HAWTH W3 LEHBI KOJUI-OMIIMOHA C
TOM ke [IEHOU HCIIOJIHEHUS M JaTOW McTeueHus (Wiu Hao0opoT) 1o GopmMyIie myT-KOJul
napuTera:

(5.13) P=C+ (E-U)*EXP(-R * T),
rac P = CHpaBeI[JII/IBaSI IICHa HYT-OHL[I/IOHa;

C= CIipaBCAJinBas [ICHA KOJIJI-OIIIIMOHA,
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E = nena ucnonueHus;
U = Teky1as 1eHa 6a30BOro HHCTPYMEHTA;

R = Ge3puckoBas craBka;

T = nond roga, octaBiasics 10 UCTEUEHMsI CPOKA MCIIOIHEHHUS, BbIpaXEHHAs AECATUYHON
JPOOBIO.

Korma pasenctBo (5.13) He BBIMONHSETCS, MOSBISETCS BO3MOXKHOCTH apOuTpaxa. U3
(5.13) MBI BUAKM, YTO IIEHBI, MOJTYYEHHbIE U3 TPAAULIIMOHHBIX MOJENEH, SKBUBAJIICHTHBI,
korga E - U=0.

JlaBaiite 3amenuM nepeMmennyro U B ypaBHeHuu (5.13) oxxumaemoii 1ieHoi 6a30BOro
MHCTPYMEHTa Ha JIaTy HMCTEYEHUs Cpoka ommuuoHa. Oxupaemas CTOUMOCTH 0a30BOTO
MHCTPYMEHTa MOXET OBbITh OIpejeseHa ¢ MoMolbio ypaBHeHus (5.10) ¢ yueTom Toro,
YTO B 9TOM Clly4yae a. mpocTo paBHO i. B namem npumepe ¢ DEGFDM = 5 oxunaemas
CTOMMOCTh 0a3oBoro mHCTpymMeHTa paBHa 101,288467. DTO MPOMCXOAUT MOTOMY, UYTO
MUHUMAaJIbHAS 1IeHa UHCTpyMeHTa paBHa (), B TO BpeMsi KaK OTpaHUYECHUS IIEHBI CBEPXY
He cymectByeT. JIBrmkenue 1ensl co 100 g0 50 Tak ke BEpOATHO, KaK U JBHKEHHUE CO
100 o 200. CnenoBaTeslbHO, CTOMMOCTD KOJIJI-OMIIMOHOB OYJIET BBILIE, YEM CTOMMOCTh
MyT-OMIMOHOB. HeymuBUTENBHO, YTO OXHAaeMas CTOUMOCTb 0a30BOro MHCTPYMEHTA Ha
JaTy HMCTEYEHUsS [OJDKHA OBITh OOJbIE, YeM €ro TeKyllas IeHa, — O3TO BIIOJIHE
cornacyertcs ¢ npeanoioxenuem o6 naduauuu. Korna B ypaBuenuu (5.13) Mbl 3aMeHUM
3HaueHue U (Tekyuryro IieHy O0a30BOr0 HMHCTPYMEHTAa) Ha 3HAu€HUE OKUIAeMOMU
CTOMMOCTH Ha JIaTy HUCTEYEHUs, Mbl CMOKEM pPaCcCUUTATh CIPABEIJIMBYI0 CTOMMOCTH
MyT-OMIHAOHA!

P=3,842+ (100 - 101,288467) * EXP(-0,05 * 33/260,8875) = 3,842+-1,288467 *EXP(-
0,006324565186) = 3,842 + -1,288467 * 0,9936954 = 3,842 + 1,280343731
=2,561656269

OTO 3HAYEHHUE COINIACYETCSI CO CTOMMOCTBIO IyT-ONIMOHA, IOJYYEHHON W3 ypaBHEHUS
(5.11).

Ocraercst ogHa mpoOsiemMa: ecly MyT-ONMUIMOHBI M KOJUI-OMIMOHBI C OHOHM IIEHOM
WCTIOTHEHUSI U CPOKOM HCTEUEHHsI OIICHEHBI COTJIacHO ypaBHeHHIoO (5.11), Torma cymie-
CTBYET BO3MOXHOCTh apoutpaxka. Ha camom nene LJ B (5.13) sBnsercs tekyei neHon
0a30BOro MHCTPYMEHTA, a HE OKUIAeMbIM 3HaUY€HHEM 0a30BOr0 MHCTPYMEHTAa Ha Jary
ucteueHus. [[pyrumu cioBamu, ecnu Tekymias 1eHa paBHa 100 u nexaOpbCKuii KOJUI-
ONIMOH C LEHOW ucnoyiHeHus, paBHou 100, ctout 3,842, a myT-ONIMOH C LIEHOW HC-
nonHeHus, paBHoit 100, crout 2,561656269, To cymiecTByeT BO3MOXKHOCTh apOUTpaka,
ucxons u3 (5.13).

OTcyTCcTBHE MapUTETa «IIyT-KOJUD» MPU HAIMYMK HAIIMX 3aHOBO IMOJYYEHHBIX LIEH
ONIMOHOB MPEINOJIaraeT, YT0 BMECTO MOKYIKHA KOJUI-OMUIHMOHA 3a 3,842 HaMm ciemyer
OTKpPBITh OKBUBAJICHTHYIO TO3UIMIO, KYMHUB MyT-OMIMOH 3a 2,562 u 0a30BbIH
WHCTPYMEHT.

[Tpobnema pemuTes, ecid Mbl CHadajga pacCYMTaeM OXHJIAeMYI0 CTOMMOCTh 0a3o-
BOTO MHCTpyMeHTa mo ypaBHeHHIO (5.10) ¢ yueToM TOro, 4ro a; MpocTo paBHO 1 (B
HameM npumepe ¢ DEGFDM = 5 oxunaemast CTOUMOCTh 0a30BOr0 HHCTPYMEHTA paBHA
101,288467), u BBIYTEM TEKYIIyI0 IEHY 0a30BOro WHCTPYMEHTAa M3 IOJIYYEHHOTO
3Hauenus: 101,288467 - 100= 1,288467. Tenepp, €civ Mbl BBIYTEM 3TO 3HAYEHUE U3
KaXJIOTO 3HA4YeHHs a., T.€. BHyTpeHHeW ctoumoctd u3 (5.11), u mpumem noObIe TO-
nyuuBmvecs 3HadeHus MeHee 0 paBHbMM 0, Toraa ypaBHenue (5.11) mact Ham Teope-
TUYECKHUE 3HAUYCHHUS, KOTOpbIe cornacytores ¢ (5.13). Takum obpazom, apudpmeTndeckoe
MaTeMaTHYECKOe OKUJAaHUE IO 0a30BOMY HWHCTPYMEHTY 3aMEHMT TEKYUIyI0 IIeHY
6a3oBoro MHCTpyMeHTa. B Hamem npumepe (pactpenenenre CThI0eHTa C 5 CTENEHIMU


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

CBOOO/TBI) MBI MOJIyYUM CTOUMOCTH ITYT-OMIIMOHA M KOJUI-OMIIMOHA C IIEHON UCIIOJTHEHUS
100, paBuyto 3,218. Takum oOpa3oM, Halll OTBET coryiacyercsi ¢ ypaBueHuem (5.13), u
BO3MOXHOCTh apOHMTpaka MEXAy OJTUMH JBYMS OIIMOHAMH H HX 0a30BBIMHU
UHCTPYMEHTAMHU OTCYTCTBYET.

Korma Mbl ucmonb3yem pacrpesielieHne, KOTOPOe OCHOBAaHO Ha 3HAYCHHAX apud-
METHUUYCCKOI'0O MaTEMaTHUYCCKOI'0 OXHUIaHUS 0a30BoOro HHCTPYMCHTA HAa OAaTy UCTCUCHUA
¥ 3HAaYCHHE OTOT0 OXKHUIAHHMSA OTJIMYACTCS OT TEKylled CTOMMOCTH 0a30BOTO WH-
CTPYMCHTA, MbI IOOJDKHBI BBIYCCTH PA3HOCTH (O)KI/IZ[aHI/IC - TCKyHIasa CTOI/IMOCTL) u3
BHYTPEHHEH CTOMMOCTH OIIIMOHA W NMPUPABHATH HYJIO 3HAYCHUS MEHbIIE HYyIs. TakuMm
oOpa3om, mis 000 ¢GopMbl pacripeneieHust ypaBHeHue (5.11) maer Ham apudgp-
Memu4eckoe MamemMamuyeckKoe 0ACUoanue onyuoHa Ha ()amy ucmedeHnus, npu ycioeuu,
ymo apugpmemuueckoe MamemamuyecKkoe O0Xdcuoanue no 0OaA3080My UHCMPYMEHmM)
paero e2o mekywel yeHe (TO €CTh HANpPaBICHHOE JIBIKCHHE IICHBI 0a30BOTO
MHCTPYMEHTA HE NIPENOoJIaraercs).

Ol[I/IHO‘IHaﬂ AJUHHAS MMO3UIMA 110 ONMIIUOHY U OIITUMAJILHOC f

PaccMoTpuM 00OBIUHYIO MOKYIIKY KOJUI-OMLMOHA. BMecTo TOro 4ro0sl A HaX0XKIeHUs
ontuManbHOro f HCIoNb30BaTh MOJIHYIO MCTOPHIO CIIEJNOK MO OMIMOHAM JaHHOM PbI-
HOYHOW CHCTEMBI, MBI PACCMOTPHUM BCE BO3MOKHBIE U3MEHEHUS LIEHBI JAHHOTO ONIMOHA
3a BpeMs €ro CyIIEeCTBOBAHMS M B3BECUM KaXKIbI PE3YJIBTAT BEPOSTHOCTBIO €T0
OCYILECTBIEHUSA. DTOT B3BELICHHBIN IO BEPOSATHOCTAM pe3ynbprar ssisiercss HPR, co-
OTBETCTBYIOLUM ILI€HE IOKYIKH ONIHMOHA. MBI pacCMOTPUM BECH CIIEKTP PE3YJIbTATOB
(T.e. cpegHee reoMeTpUYeCcKoe) Ui Kaxkoro 3HaueHus f u Takum oOpa3oM HalJeM oIl-
TUMaJibHOE 3HaueHue. [TouTu Bo Bcex MOJeNsAX 1IeHOO0pa30BaHUsl OMIIMOHOB BBOJHBIMU
MIEPEMEHHBIMH, UMEIOIMMHU HauOoJIblee BIUSHUE HA TEOPETHUECKYIO ILIEHY OIIIHMOHA,
SBIISIOTCS: (a) BpeMsi, OCTaBILIeECs A0 UCTEUEHHs Cpoka, (0) IleHa UCIIOJIHEHus, (B) IIeHa
6a3oBoro MHCTpyMeHTa M (T) BOJATUIBHOCTh. HekoTopble Moaenn MOTyT UMETh U
JpyTue BBOJHBIE JIaHHBIE, HO MIMEHHO 3TH YEThIpEe NMepeMEHHbIE OOJbIIEe BCErO BIMUSAIOT
Ha TEOPETHYECKOe 3HadeHue. M3 3Tux mepeMeHHBIX JBE — BpeMsi, OCTaBlIeecs 10
UCTEYCHUSI CpOKa, M ILeHa 0a30BOro HMHCTPYMEHTa — TIEpEMEHHbIE BEJIHMYUHBI.
BomaTuiabHOCTE TOXKE MOMKET M3MEHATHCS, OJHAKO PEIKO B TOM K€ CTENEHH, YTO LI€HA
0a30BOr0 MHCTpPyMEHTa MM BpeMs JI0 HCTeueHHs cpoka. lleHa wucrnonHeHHs He
HA3MEHSETCS.

C nomMomipro Hameil MOAENN MOXHO HAMTH TEOPETHUECKYIO IIEHY IS BCEX 3HAUYEHUN
1eH 0a30BOro0 MHCTPYMEHTA U BPEMEHH, OCTABILErocs IO HCTEUYEHHUs Cpoka. Takum
obpazom, HPR nns onmuona sBisercss (yHKUMEH HE TONBKO II€HBI 0a30BOro
WHCTPYMEHTA, HO U (PyHKLIMEH BpeMEHH, OCTABILIErOCs 0 AaThl HCTEUEHHS OIMOHA:

(5.14) HPR(TU) =(Q +f+x(Z(T, U-Y)/S-1)) " (T, U),

rae f = tectupyemoe 3HaueHue f;

S = Teky1ias 11eHa OMIMOHA;

Z(T, U - Y) = Teoperuyeckas Li€Ha ONLMOHA, KOTJa IieHa 0a30BOr0 HHCTPYMEHTA paBHA
U - Y, a Bpems, ocTaBlIeecs: 10 CpoKa UCTeYeHMs], paBHO T. DTy 1ieHy MOKHO
ONPENeJINTh C TOMOIIbIO JIHOOOH MOAENM LEeHO0Opa3oBaHUs, KOTOPYIO
II0JIB30BAaTCJIb IIOCUYUTACT HOI[XOI[SIH.[Cﬁ;

P(T, U) = 1-xBocTasg BEpOSTHOCTh TOTO, YTO IIeHa 0a30BOro MHCTpyMeHTa paBHa U,
KOIZla BpeMs, OCTaBIIEeCs O MCTEYEHMs CPOKa MCHOJHEHHs, paBHO T. Oto
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3HaYeHHE MOXKHO OIpPEAETUTh M3 J000H (HOpMBI pacmpeneseHus, KOTOPYIO
MOJIb30BATEh TOCUUTAET MOAXOISAIICH;

Y = pa3HOCTh MeXay apU(PMETHUYECKUM MAaTeMaTUYeCKHUM OKUJAaHUEM 0a30BOro
UHCTpYMEHTa (coriacHo ypaBHeHuIo (5.10)) u Texyiei neHou.

C momormpio 31Ol Gopmynsl MOkHO paccuuTath HPR (B3BeleHHOE MO BEPOSATHOCTH
pe3ylbTaTa) Mo CleJKe ¢ OMIKMOHOM, IPU yCIOBUH, UTO yepe3 BpeMsa T 1ieHa 06a30BOro
uHCTpyMeHTa Oyzaet paBHa U. B nanHOM ypaBHeHHH niepeMeHHas T mpejacraBiser coooi
JIONII0 Tofa (BBIPAKEHHYIO JIECATUYHON JpOOBI0), OCTaBUIYIOCS O WCTEUYECHUS CPOKa
onuuoHa. [Toatomy Ha nary ucreuenust T = 0. Ecau 1o ucreuenus cpoka ocraercs OA1H
rox, To T = 1. [lepemennas Z(T, U - Y) 3aBUCHT OT MOJIeTH IIEHOOOPa30BaHUs, KOTOPYIO
Bbl UCHOJb3yeTe. ENMHCTBEHHAs MepeMEeHHasl, KOTOPYI0 BaM HaJ0 paccYuTarh, — 3TO
P(T, U), T.e. BeposTHOCTh TOro, uTO 0a30BbIii MHCTpyMEeHT OyneT paBeH U mpu
3amaHHoM T (T.e. BpeMeHM, OCTaBIIEMCS J0 KOHLa JAeWcTBUA omnuuoHa). Eciu
ucrnonp30BaTth Mojaens bidka-Illoynca mnu Moaenb TOBapHBIX OMIIMOHOB bidka, To
MoxHO paccuntath P(T, U) cnenyromum o6pazom:

ecan U <umm = O:
(5.15a) P(T, U) = N((In(U / Q)) / (V= (L * (1/2)))),

ecim U > Q:

(3.156)  P(T, U)=1-N((In(U/Q))/(V*(L" (1/2)))),

rae U = paccmarpuBaemasi 11eHa;
Q = Texymas 1eHa 6a30BOro MHCTPYMEHTA;

V= rojioBas BOJaTWJILHOCTh 0230BOr0 MHCTPYMEHTA;

E=nons rona, BelpakeHHas! JECATHYHOM APOOBIO, MPOIIE IIas ¢ TeX IMop, KOT/ia OMIUOH
ObLT IPUOOPETEH;

N() = ¢pynkums HopmasbHOTO pacipenenenus (ypasHenue (3.21));

In() = yHKIIMSA HATypaIbHOTO Jorapudma.

B wrore Mbl momyuuMm B3BemleHHOe Mo BepostHocTM HPR juis xaxknoro umcxona.
Bo3MokeH mIMpOKHMI Juama3oH pe3ysbTaToOB, HO, K COXAJICHHUIO, ATH PE3yJbTaThl HE
HernpepbiBHBL. Hampumep, BpeMsi 70 HCTEUEHMs] CpOKa HE 3aJaeTCsi HEMpPEephIBHOU
dbynknuei. JIo ucTedeHUs cpoka Bcerga OCTAaeTCs IIEJI0€ YUCIO; TO K€ BEPHO W JJIA
1eHbl 0a30BOro MHCTpYMeHTa. Eciu 1ieHa akuuu paBHa, HanpuMmep, 35, a MUHUMAJIbHOE
n3MeHeHue 1eHnl paBHO 1/8, To Mexay 30 u 40 Haxoautcst 81 BO3MOXKHOE 3HAYCHHE.
3Has BpeMs, uepe3 KOTOpOe MbI coOupaeMcs MNpoAaTh OMIIMOH, MOXKHO PacCUHUTaTh
B3BEIlICHHBIE 110 BeposITHOCTH HPR 17151 BCeX BO3MOXKHBIX 1IEH Ha 3TOT PHIHOYHBIA JIE€HbB.
B HOpmanibHOM pacmipeneneHuu BeposiTHOCTH 99,73% Bcex pe3ynbTaToB MOMAJAIOT B
MHTEpBaJl TPEX CTAHAAPTHBIX OTKJIOHEHUM OT CPEIHEro, KOTOpOE B HAIIeM Ciydae
SIBJISIETCSl TEKYIIEH 1eHo 6a30Boro mHcTpyMeHTta. [loaToMy HaM HEOOXOIUMO paccuu-
tath HPR 17151 onpeieneHHOro peIHOYHOTO JTHS U KKIOW JUCKPETHOM LIEHBI MEXKIY - 3
U + 3 cTaHIapTHBIMH OTKJIOHEHUSIMU. MOKHO UCTONIb30BaTh 4, 5, 6 M OoJiblile CTaH-
JIAPTHBIX OTKJIOHEHWW, HO OTBET OT 3TOr0 HE CTAHET 3HAUMTENbHO TouHee. He ciemnyer
TaK)Ke€ COKpamlaTh IIEHOBOE€ OKHO /10 2 wiu | crangapTHOro OTkJIOHeHHs. Bwidop 3
CTaHJAPTHBK OTKJIOHEHWH, KOHEYHO, HE SBILICTCS TBEPIbIM IPaBUIOM, HO B 0OJIb-
IIMHCTBE CIy4aeB OHO npuemiiemo. Eciu Mbl ucnons3dyem Mmoaens biska-Iloyica wim
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MOJIeJIb OIMIIMOHOB Ha (prodyepchl bidka, TO MOKHO y3HATh, KAKOMY M3MEHEHHIO IICHBI
6a3oBoro nHctpyMeHTa U cOOTBETCTBYET 1 CTaHIApTHOE OTKIOHEHUE:

(5.16)  CrannaptHoe otkioneHne = U = EXP(V * (T * (1/2))),

rae U = Tekymias 1ieHa 0a30BOro HHCTPYMEHTA;

V= roaoBas BOJIAaTHJIBHOCTD 06a3oBoro HHCTPYMCHTA,

T = nmons rona, BbIpaKeHHas JNECATUYHOM ApoOBIO, MpoIIeNAas ¢ TeX IMOop. Kornaa
OTIITUOH ObLT MPUOOpETEH;

EXP() = skcrioneHnnanbHas GyHKITHS.
OTMeThTe, UTO CTaHAAPTHOE OTKJIOHEHHE SBIAETCS (DYyHKIMEH BPEMEHH, MPOIIEIIIETO C
MOMEHTa OTKPBITHSI IO3HLINH.

Jlnst TOUKH, KoTopas Ha X CTaHAAPTHBIX OTKJIOHEHHH BBIIIE TEKYIIEH IIeHbI 0a30BOTO
MHCTPYMEHTA, MOJIy4aeM:

(5.17a) +X crannapraeix otkioHeHu = U * EXP(X * (V* T ~ (1/2))
s Touku, KoTOopas Ha X CTaHJAPTHBIX OTKIOHEHHWM HUXKE TEKyIled IeHbl 0a30BOro
MHCTPYMEHTA, MOJIy4aeM:

(5.176) -X cra"gapTHeIX oTkiIoHeHmH = U * EXP(-X * (V* T * (1/2))),
rae U =rekymias neHa 6a30BOro HHCTPYMEHTA,

V =ronoBas BOJIaTUIBLHOCTH 6a30BOI0 HHCTPYMEHTA;

T =pmons roma, BbIpaKCHHAs AECSATUYHON NpPOOBIO, Mpollemmas ¢ TeX I0p, Koraa
OMIMOH ObUT TPUOOpETEH;

EXPQ = skcnioHeHInanbHast PyHKIINS;

X =4HCI0 CTaHAAPTHBIX OTKJIOHEHHH OT CpCOHCTO, IJII KOTOPBIX BBl XO THUTC
OIMPECACIINTb BEPOATHOCTH.

Janee ciemyeT onucanue Mpoueypbl IOMCKa ONTUMAIBHOTO f 71 JaHHOTO OIIMOHA.

Iar 1. Pemure, 3akpoeTre JIM BbI MO3UIHUIO IO ONIIMOHY B KAKOW-TO KOHKPETHBIN JI€Hb.
Ecnu Het, Toraa B JadbHEWIIMX pacyeTax UCIOIb3YWTE ATy MCTEYEHUS CPOKa
OII[MOHA.

Ilar 2. Onpenenute, CKOJbKO JHEH BBl OyJeTe YICpKUBATh TO3UIUIO. 3aTeM
npeoOpasyiiTe 3TO YUCIIO AHEH B JOJIO TOa, BEIPAKEHHYIO IECATUYHON APOOBIO.

ImMar 3. J{nsg aus w3 mara 1 paccuurtaiiTe TOUKH, KOTOPbIE HAXOAATCs Mexay +3 u -3
CTaHJAPTHBIMHU OTKJIOHEHUSMHU.

Ilar 4. [IpeoOpa3yiiTe nquana3oHbl IIeH U3 I1ara 3 B AUCKPETHBIC 3HaueHus. [[pyrumu
CJIOBaMH, UCTIOJIB3YS MPHUpAIIeHUs 10 | TUKY, OTpeAeNuTe BCE BO3MOKHBIE IIEHbI
JMarna3oHa, BKJII0Yas KpaHue 3HAUYCHUS.

Hlar 5. /{nsa kaxxaoro u3 noiay4yeHHbIX pe3yibraToB paccuutaite Z(T, U - Y) u P(T, U),
TO €CTh PACCUATANTE TEOPETUUECKYIO LIEHY OIIMOHA, a TAK)KE BEPOATHOCTD TOTO,
yTo 0a30BBIi HHCTPYMEHT K paccMaTpuBaeMbIM JaTraM OyJaeT paBeH
ONPEACICHHOMN LIECHE.

Ilar 6. Ilocie Toro, kak Bbl BBINOJIHMUTE MIAr 5, y Bac OyJOyT BCEe BXOJHBIC JIaHHBIE,
HeoOXO0uMBbIE I pacueTa B3BeleHHOro 1o BepositHoctu HPR.

(5.14) HPR(T, U)=(1 +f*x(Z(L U-Y)/S- 1)) " P(T, U),

rae f=rtectupyemoe 3HaueHue f;
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S = Teky1as 11eHa OMIMOHA;

Z(T, U - Y) = TeopeTrueckas IeHa OIMIMOHA, KOT/1a IleHa 0a30BOr0 MHCTPYMEHTA paBHA
U - Y, a Bpems, ocTaBIieecss 10 CpOKa MCTEUEHHs, paBHO T. DTy LieHYy
MOKHO OIpPENEeNIUTh C TOMOULIbI0 JIIOOOH MOJeNnu I€HOOOpa30BaHMA,
KOTOPYIO MOJIb30BATEIb TOCUUTAET IMOAXOIALIEH;

P(T, U) = 1-xBocTasg BepOSTHOCTh TOTO, YTO IIeHAa 0a30BOro MHCTpyMeHTa paBHa U,
KOI'/Ia BpeMsi, OCTaBIlleecs 0 MCTEUEHHUs CpPOKa UCIHOJIHEHMs, paBHO T. DTo
3HaYeHHE MOYKHO OIpeaeNuTh M3 JH00H (Gopmbl pacmnpeneneHusi, KOTOPYIO
M0JI30BATEh TOCUUTAET MOAXO/ISIIECH;

Y = pa3HOCTh MEXIy apu(MEeTHYeCKUM MaTeMaTHYeCKUM OKHJaHUEM 0a30BOro
MHCTpYMEHTa (coryiacHo ypaBHeHuto (5.10)) u Texy1ei 1eHou.

HeobxomuMo otmetnth, uto hopma pacmupenenenus, ucronbdyemoro miust P(T, U), we
00s3aTeNBFHO JT0JKHA OBITh TAKOM K€, KaK U B MOJIENI [IEHOO0pa30BaHuUs, TPUMEHIeMON
st onpenenenust 3Hadenudt Z(T, U - Y). Hampumep, Bbl UCHONB3yeT€ MOJEIb
donnoBeix ommmoHoB bmaka-llloynca mins onpenenenus 3nauenuit Z(T, U - Y). Ora
MOJIENTb TIPETIoaraeT JorapupMuaeck HopMaJIbHOE pacIpeesieHne N3MEHEHHUH 1IEHBI,
onHako st ompenaeneHus cootBercTByromero P(T, U) Bl Moxkere HCIONB30BaTh
IpyTyio opMy pacrpenecHus..

Ilar 7. Tenmepr MBI MOXEM Ha4aTh IMOWUCK ONTUMAIbHOTO f C MOMONIBIO METOaA
uTepanui, nepedupast Bce BO3MOkHbIe 3HaueHus f Mexay 0 u 1, wiu ¢ moMoIIbo
MeToJa TapabOIUYECKON HMHTEPIOJSIIINN, WM JIO00TO JIPYroro OJHOMEPHOTO
anroputMa noucka. IToacrasmss rectupyemsle 3Hadenus f 8 HPR (y Bac yxe ectb
HPR pans kaxgoro M3 BO3MOKHBIX MPHUPAIICHUN LEHbI Mexay + 3 u - 3
CTaHJAPTHBIMUA OTKJIOHEHHSIMHU Ha J1aTy MCTEUEHMsI CPOKa WIM YKa3aHHYIO AaTy
BBIXOJIa), BBl MOXKET€ HAWTH CpeIHee TEOMETPUYECKOe i JTaHHOTO
tectupyemoro 3HaueHnuss f. Jlns storo Hamo mnepemHoxuth Bce HPR, u
MOJIYYEHHOE MPOU3BEJICHHE BO3BECTH B CTENECHb €IMHUIIBI, JIEJICHHOM HAa CyMMa

BEPOSITHOCTEH:
+38D +3SD
(5182 GET={ [] HPRTU)"(1/ X, PTLY),
\ U=-3SD U=-3$D
H03TOMY

+35D

186  GED={ [] a+r@mu-v/s-1) pauy

U=-35D

+38SD

“ (1/UZ P(T,U)),

=-35D
rne G(f, T) = cpennee reomerpuyeckoe HPR mmst nanHOro tectupyemoro 3HaueHus f;
f = Tectupyemoe 3HaueHue f;

S = Teky1ias 1eHa OniuoHa;

Z(T, U - Y) = Teoperudeckas 1ieHa ONLMOHA, KOTa IleHa 0a30BOr0 HHCTPYMEHTAa paBHA
U - Y, a Bpems, ocTtaBiieecs 10 CpOKa MCTEUEHHUs, paBHO T. DTy LieHy
MOKHO OIpEeNuTh € IOMOIIbI0 000 MoJenu ILeHooOpa3oBaHus,
KOTOPYIO IOJIb30BATENb NOCYUTAET IMOAXOIAILEH;

P(T, U) = BeposTHOCTH TOro, 4To 0a30BbIH MHCTpyMEHT paBeH U, Kkorma Bpews,
OCTaBILEECS 0 UCTEUYEHUS CPOKa UCIOIHEHUs], paBHO T. DTO 3HaueHNE MOXKHO
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ompeneauTh Hu3 JI000H (GOpMBI paclpeneeHus, KOTOPYH IT0Jb30BaTelb
MOCUMTACT TTOIXOISIIICH;

Y = pa3HOCTh MeXay apU(PMETHUYECKUM MAaTeMaTUYeCKHUM OKUIaHHEM O0a30BOro
MHCTpYMeEHTa (coryiacHo ypaBHeHuto (5.10)) u Texymieil eHoM.

3nauenue f, KOTOpoe B pe3ynbTare JacT HauOOJNbIIEe CpeHEE TEOMETPUUIECKOE, SIBIIS-
€TCsl ONTUMAIIbHBIM.

MBI MO’KEM ONTHMH3HMPOBATH f, OmpenenuB OoNTUMAalbHYIO AaTy BeIXona. Jpyrumu
CJIOBaMH, MBI MO’KEM HAWTH 3HaY€HHE ONTHUMAaJIbHOro f 17 JaHHOTO OMIIMOHA HA KaX-
IBIN JIEHb MEXAY TEKYIIUM JHEM M JTHEM MCTEUYCHHs. 3amullieM onTuManbHbie f u cpen-
HUE T€OMETpUYECKHUE Ui KaKJI0M yka3zaHHOW naThl BbIxoja. Korja mbl 3aBepiium 3Ty
IIPOLIEYPY, MBI CMOKEM HAlTH Ty ATy BbIXOJA, KOTOpas JAacT HAWBBICUIEE CPEIHEE
reoMmerpuueckoe. Takum 00pa3oMm, Mbl MOJYYUM JI€Hb, KOTJa JOJKHBI BBIUTH U3
MMo3unuu 1Mo OonMuoOHy IJjid TOTIO, ‘-IT06I>I MaAaTEMaTU4YCCKOEC OKUAAHUC 61:1.]10 HaNBBICIITUM
(T.e. cpemHee TreoMETpPUYECKOE OBLJI0O HAWBBICIIMM). MBI TakkKe Yy3HAaeM, Kakoe
ONTUMAJIBHOC KOJIMYCCTBO KOHTPAKTOB CJICAYCT KYIIUTD.

Tenepb y Hac ecTb MaTeMaTUYECKHIl METOJI, C IIOMOILIbI0O KOTOPOT'O MOKHO BBIXOAHTD
N3 MO3UIUU IO ONIMOHY W MOKYIAaTh OINIUOH IMpPHU IMOJOKUTCIBbHOM MAaTEMAaTHU4YCCKOM
oxuganuu. Eciu Mbl BRIHIEM M3 MO3UIMU B JI€Hb, KOIJla CpeHEe IeOMEeTpUYecKoe
MaKCUMaJIbHO U OHO GOHBH_IC 1,0, TO CJICAYCT MOKYIIAaTh YHUCIIO KOHTPAKTOB, UCXOAA U3
onTUMajbHOrO f, KOTOpOE COOTBETCTBYET HAMBBICHIEMY CPEAHEMY TI'€OMETPUUYECKOMY.
MareMaTHuecKoe OXXHIaHWE, O KOTOPOM MBI TOBOPHM, — 3TO 2eoMempuiecKoe
oxunanue. Jlpyrumu cioBamu, cpemHee TreoMmerpuyeckoe (muHyc 1,0) sBisercs
MaTeMaTHYECKUM OKUIAHUEM, KOTJa Bbl PEHHBECTUpPYETE MPHOBLIH (apudmeTnyeckoe
MOJIOKUTEIbHOE MaTeMaTHUecKoe OXHJaHue OyJeT, KOHEUHO JKe, BbIIIe, YeM
TFEOMETPUUECKOE).

[Tocne Toro kaxk Bbl HalijieTe onTUMalbHOEe f A1 JaHHOTO OMIIMOHA, MOXHO IMpeodpa-
30BaTh MOJyYEHHOE 3HAUYCHUE B YHUCIIO KOHTPAKTOB, KOTOPOE CIEAYET MOKYIATh:

(5.19) K=INT(E/(S/1)),

rae K =ontumanbHOe 4MCIO OMIIMOHHBIX KOHTPAKTOB AJISl OKYTIKH;
f= 3nauenue ontumansHoro I'(ot 0 1o 1);

S = Tekyias 1ieHa ONIKMOHA;

E = oOuiuii 6amaHc cuera;

INT() = pyHKuMS 11€T01 YacTH.

s pacuera TWR cnenyer 3HaTh, CKOJBKO pa3 Mbl XOTEIH Obl BOCIIPOM3BECTH ATY K€
caenky B OynymeM. [[pyrumu cioBamu, eciid Halle cpeHee TeOMETPUIECKOe COCTaBIISI-
et 1,001 u Heobxomumo Haiitu TWR, koTopoe coorBercTByeT 3TOM ke urpe 100 pa3
noapsa, To TWR Oyaer 1,001°100 = 1,105115698. TloatoMy MOXHO OXXHIaTh 3a-
pabotka B 10,5115698%, ecnu poBectu 31y caenky 100 pa3. ®opmyna mist mpeodpaszo-
BaHMs cpenHero reomerpudeckoro B TWR 3agaetcs ypaBuenuem (4.18):

(4.18) TWR = Cpennee reomerpudeckoe " X,
rae  TWR = oTHOCHUTEIbHBIM KOHESYHBIN KaITUTAll,

X = 4ucno pa3, KOTOPOE MBI KIIOBTOPSIEM» ITY UTPY.

Mpbl MOKEM ONpeAenuTs U Apyrue NoOOYHBbIE MPOAYKTHI, HAlPUMEP, T€OMETPUUECKOE
MaTeMaTHUYECKOE OKUJaHue (cpeaHee reomerpuueckoe MuHyc 1). Ecim Mbl Bo3pMeM
HauOOIbIINN BO3MOXKHBIN MPOUTPHIII (CTOMMOCTh CaMOTO OILMOHA), pa3fesiuM €ro Ha
ontumanbHoe f 1 YMHOXHM Ha r€éOMETPUYECKOe MaTeMaTHYeCKOe OXKUJaHUE, TO MOJy-
YUM CPEIHIOK N€OMETPHUYECKYI0 clenky. Kak Bbl yke 3aMeTWIH, IPHU UCIOJIb30BAaHUU
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MeTOJla ONTUMalbHOrO f B TOProBjie OMIMOHAMHU MOSIBISIETCA €Ile OIMH MOOOYHBIN
MPOJIYKT — ONTUMAalbHas JlaTa BbIXOJa. MBI paccMaTpuBaiy MO3UIUU O OMIIHOHAM
OpU OTCYTCTBUU HAINpPABIEHHOTO JBIKEHHUS IIeHbl 0a30BOro HHCTpyMeHTa. Jlis
YKa3aHHOM JaThl BHIXOJA TOYKH, CMEIIEHHbIE HAa 3 CTaHJAPTHBIX OTKJIIOHEHHUS BBIIIE U
HU)KE, PACCUMTHIBAIOTCS U3 TEKYIIEeW LEeHBbI, TAKUM O00pa3oM, Mbl HUYETO HE 3HAEM O
OyayleM HampaBlICHUM IEHbI 0a30BOTO HMHCTPYMEHTa. B COOTBETCTBUHM ¢
MaTEeMaTHYECKUMU MOJICISIMU  [IEHOOOpa30BaHUA MBI HE TMOJIYYHM IMOJIOKHUTEIHHOE
apudmMeTHuecKoe MaTeMAaTHYECKOE OXUIAHWEe, eCIH OyJeM yIepKUBATh TMO3HIMIO TIO
OMIIMOHY 10 cpoka ucteueHus. OIHAKO, KaKk Mbl YK€ BHUAEITH, MOXXHO JIOCTHYb
MOJIOKUTEIHHOTO TEOMETPUYECKOTO MAaTeMaTHUYEeCKOTO OKUJAHUSA, €CIU 3aKpBITh
MO3UIINIO B ONPEAETICHHBIN AEHb IO CPOKA UCTEUCHHUS.

Ecnau BBl mpenmnonaraere omnpeiesieHHOE W3MEHEHHE IEHbl 0a30BOTO MHCTPYMEHTA,
€ro MOXHO y4ecTb. JlomycTuM, Mbl pacCMaTpUBaeM OMIIMOHBI HA 0a30BbIi HHCTPYMEHT,
KOTOpBIH B HacTosiiee BpeMs ctouT 100. Janee mpennonokum, 4To Ha OCHOBE aHAIN3a
pBIHKA BBISIBIIEH TPEH]I, KOTOPBIH npeanonaraer neny 105 k 1ate ucTedeHus, U 9Ta gaTa
orctouT Ha 40 pBIHOYHBIX JAHEW OT CEroJHAIIHENW naaThl. MBI 0XHMJaeM, YTO ILI€Ha
MOBBICUTCS Ha 5 MyHKTOB 3a 40 nHeil. Eciiv ucXoauTh U3 TMHEHHOTO U3MEHEHHUS 1IEHBI,
TO II€Ha JOJKHA pacT B cpeaHeM Ha 0,125 nmyHkToB B AeHb. [loaTOMY /17151 3aBTpaIiHero
nHs (Kak JHS BBIX0Ja) Mbl Bo3bMeM 3HaueHwe U, paBHoe 100,125. Jlna crmemyromieit
natel Bbixoga Bo3bMeM U, paBuoe 100,25. K Tomy BpeMeHH, KOTja yKa3aHHas JaTa
BBIXOJIa CTAHET JaTOW MCTedeHHs cpoka ommuoHa, U Oyaer paBHo 105. Eciu 6a30BbIM
WHCTPYMEHTOM SIBJIIETCSI aKIUs, TO BBl JOJOKHBI BBIYECTh JUBHACHIBI u3 U,
BOCTOJIb30BaBIINCH ypaBHeHHEM (5.04). TpeHI MOXKHO YUYUTHIBaTh, €CIU U3MEHATH
KOKIbIM JeHb 3HadeHue U, MCXoas M3 CHIEIaHHOIO IpOrHo3a. Tak Kak ypaBHEHHUs
(5.17a) u (5.176) uzmensrcs, 3HaueHuss U MOBIUAIOT Ha onTUManbHble f U moOGOYHBIE
npoaykrel. OTMmerbTe, yTOo B ypaBHeHUsX (5.17a) u (5.176) wncnonb3yroTcs HOBBIE
3HaueHus: U, T.e. MPOMCXOIUT aBTOMAaTHYECKOE MPHUBEACHUE AAHHBIX, CJIEIOBATENbHO,
MOJTyYeHHBIC ONTHMAaNbHBIC f OyIyT OCHOBAaHBI HAa JAaHHBIX, MPUBEJACHHBIX K TEKYIICH
EHE.

Korga BbI Oyzere UCIosIb30BaTh BBIICOMUCAHHYIO TEXHUKY paOOThl C ONTUMATbHBIM
f, To 3aMeTuTe, 4TO €ro 3HaUeHHue Kaxablil JeHb MeHseTcs. [Ipeanonoxum, ceroaHs Bbl
KYIWJIU OMIIMOH U PACCYUTAIIA ONITUMAJILHYIO MaTy Bhixona. [locne3aBTpa 1ieHa onimona
MO>KET U3MEHUTHCS, U €CJIM BbI OMATh MPOBEAETE MPOLEAYPY pacueTa ONTUMAIBHOTO f,
TO TaK)X€ MOXKET€ TMOJYyYUTh MOJIOKHUTEIHHOE MaTeMaTHYECKOE OXKHIAHHE, HO YXKe.
JIpYTyI0 1aTy BbIxojaa. YTo 3To o3Havyaer?

Curyanus aHaJIOTUYHA JIOMIAIMHBIM Oeram, TJIe MOXKHO JIeaTh CTaBKH IMOCIIe Havyaa
CKayky M 70 ux 3aBepuieHus. [IlaHCh MOCTOSHHO MEHSIOTCS, U BbI B JIOOOH MOMEHT
MOKeTe OOMEHSTh KYIIJICHHBIN OuieT Ha JeHbru. Cka)keM, /0 Hayaia CKauyeK BbI CTaBH-
Te 2 Joiiapa Ha OMpPEEICHHYIO JIOIIa b, OCHOBBIBASACH HA MOJIOKHUTEIFHOM MaTeMaTH-
YECKOM OKMJIaHWUHM, U JIOIIa/Ib MOCJIE MEePBOro KpyTa npuberaet npeamnocinenneit. [pen-
MOJIOXKUM, Balll OWJIET, KYIUICHHBIM 3a 2 Jojuiapa, CTOMT Ternepb Tojbko 1,50 mommapa.
Bp1 no-npexxHeMy cuuTaere, 4YTO MaTeMaTHYECKOE OXKHUAAHUE B MOJIH3Y BallleH JIOMIau,
UCXOJs U3 Pe3ylbTaTOB MPOIUIBIX CKaueK W HBIHENTHUX IIaHCOB. BEI pernaere, 4to Te-
Kymias 1eHa ounera B 1,50 gomrapa Ha 10% 3aHmkeHa. MOXXHO TOJIYYUTh JIEHBIH TIO
Owiery, KyINIGHHOMY JIO Hadaja cKadek 3a 2 jojuiapa (ceiuac o crout 1,50 mommapa),
U MOXXHO Takke KymuTh Owier 3a 1,50 mommapa, 4ToObl clenaTh €mie OJHY CTaBKYy.
Takum 00pa3oM, Bbl MOJydYaeTe IMOJIOKHUTEIPHOE MaTeMaTHMYECKOEe OXKHJaHUE, HO Ha
ocHoBe Owmiera 3a 1,50 moimapa, a He 3a 2 nosutapa. Ta e aHajuorus NpUMEHHMA U K
OTIIMOHAM, MO3UIHUS MO0 KOTOPHIM B HACTOSIIMI MOMEHT HEMHOTO YOBITOYHA, HO UMEEeT
MOJIOKUTEIHPHOE MAaTEMaTUYECKOe OXKUJIAHWE Ha OCHOBE HO60U UEHBI. BBl JOJKHBI
UCIIONIB30BaTh JIPYroe onTuManbHoe f JUIsi HOBOM IIEHBI, PEryIupysl TEKYUIYIO MO3UIUI0
(ecnu 3TO HEOOXOAMMO), U 3aKPHIBATh €€, UCXO/Is U3 HOBOM ONMTHUMAaIbHON JIaThl BBIXO/IA.
Takum 00pa3oM, BBl HUCHOJB3yeTE MOCIEAHIO IIEHOBYIO HHpOpManuioo o 0a30BOM
WHCTPYMEHTE, YTO MHOT/Ia MOXKET 3aCTaBUTh BaC YJIEPKUBATH MO3UIMIO 10 UCTCUCHUS
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CpoOKa ONIuoHa. BO3MOXHOCTh TONYyYEHHUS TMOJIOKUTEIHHOIO MaTeMaTH4YeCKOTrO
OXKUJaHMs MpU paboTe C OMIIMOHAMH, KOTOpPbIE TEOPETHUUECKU CIPABEJIMBO OLIEHEHBI,
CHayvaja MOXET MOKa3aThCsl MapaJoKCOM WM MPOCTO IIapiaTaHCTBOM. MBI 3HaeM, 4TO
TEOPETUYECKHE IIEHbl OMNI[MOHOB, HANJCHHBIE C IMOMOUIbIO MOJENEH, HE MO3BOJIAIOT
MOJyYUTh TOJIOKUTEIBHOE MaTeMaTHdecKoe okujaaHue (apudmerndyeckoe) HU
MOKYTIaTeNI0, HU MpoJaBily. Mojenn TeopeTUYecK! CIPABEAIUBbI C MOMPABKON «ECIIH
yIEPKUBAIOTCS JIO HCTEUEHHUsS cpoka». VIMEHHO 3Ta OTCyTCTBYIOIIas MOMpaBKa IO-
3BOJISIET ONMIMOHY OBITh CIPABEJIMBO OLEHEHHBIM COTJIACHO MOJEISM U BCE-TaKU UMETh
MOJIOKUTENbHOE OKuAaHue. [loMHHTe, U4TO 1IeHa OMIIMOHA YMEHBIIAETCS CO CKOPOCTHIO
KBaJIpaTHOIO KOpHSI BPEMEHM, OCTaBLIErOoCsl 10 MCTEYEHMsI Cpoka. TakuM o0Opasom,
Mocyie IepBOro AHs MOKYIKH OMIIMOHA €ro MPEeMHUsl I0JKHA YIIACTh B MEHBIIIEH CTeleHH,
yeM B mocienyronme aHu. Paccmorpum ypaBuenus (5.17a) u (5.176) nns 1ew,
COOTBETCTBYIOIIUX cMelleHuto Ha 4- X u - X CTaHJIapTHBIX BEIWYHH MO HUCTECYEHUU
BpeMeHH T. OKHO LIeH KaXKJblil IeHb pacIIMpsieTCsl, HO BCE MEUIEHHEE U MEJUICHHEE, B
NEPBBIA J€Hb CKOPOCTh PACHIMPEHUsS MakKcuMaibHa. TakuM 00pazoMm, B MEPBBIM JeHb
NaJicHue TPEMHH TI0 ONIMOHY OyJeT MHHHMAIbHBIM, a OKHO X CTaHJapTHBIX
OTKJIOHEHHH OyzeT pacmupsThes ObICTpee Bcero. UeM MeHbIIe BpeMEHHU MPOUIET, TEM C
0oJbIIEel BEPOSATHOCTHIO MBI OyJ€M HMETh MOJOXKUTEIBHOE OXUAAHWE IO JITMHHON
MO3UIMH OIIMOHA, U YeM LIUpe OKHO X CTaHAAapTHBIX OTKIIOHEHHI, TEM BEpOSITHEE, YTO
MBI OyJeM HUMETh IOJOXHUTEIFHOES OXHJAHUE, TaK KaK YOBITOK OTpaHWYEH ICHOU
OMIIMOHA, a BO3MOXHAas MPHObUIL HE orpaHuueHa. Mexay OKHOM X CTaHJapTHBIX
OTKJIOHEHHM, KOTOpOE C Ka)IbIM JHEM CTAaHOBUTCS BCE LIMpe W HIMpe (XOTS CO BCe
0oJjiee MeIJICHHON CKOPOCTBIO), M MPEMUEi oMNinoHa (MaJeHne KOTOPOH ¢ KaXIbIM THEM
IIPOUCXOIUT BCE OBICTpEE U OBICTPEE) MPOUCXOANT KIEPETATMBAHUE KaHATAy.

B nepBblit 1eHbp MaTeMaTHUYECKOE OKUAAHUE MaKCUMAIbHO, XOTS OHO MOXKET U HE OBITh
MOJIOKUTENBHBIM. J[pyrUMH CclloBaMH, MaTeMaTHYeCKoe OXHjaaHue (apupmMeTnieckoe u
FeOMEeTPHUECKOe) camMoe OOJIBIIIOE MOCIE TOT0, KaK BbI MPOoAep Kaliu OonuoH 1 1eHb (0HO
B JICCTBUTENFHOCTH caMoe OOJIBIIOE B TOT MOMEHT, KOT'/Ia BBl IPHOOpETAaETe OMIUOH, U
nanee TOCTENEHHO TIOHMXKAeTCs, HO Mbl PAacCMaTpPUBAeM JTUCKPETHHIC BEITUYHHBI).
Kaxxnp1il mociaenyromui 1eHb 0KMIaHNE TOHMKAETCSI, HO BCE MEJICHHEE U MEJUICHHEE.
Crnenyromasi Tabnuila WUTIOCTPUPYET TMOHMKEHHUE OXHUAAHUA 1O JAJIUHHOW TMO3UIIUU
OMIIMOHA. DTOT MPUMEP YK€ YIOMHUHAJICS B JaHHOW riaBe. Koya-onuuoH MMeeT LieHy
ucriotHeHus 100, 6a30BbIl HHCTPYMEHT cTouT Takke 100; mata ucteuenus — 911220.
BonarunsHocTh coctasisier 20%, a ceromusmHss gara 911104, Mer ucnions3yem ¢op-
MyIly TOBapHbIX onuuoHoB bmka (H ompenensiercs uz ypasuenus (5.07), R = 5%) u
260,8875-nHeBHbIi rog. Bo3bmeM 8 cTaHAApTHBIX OTKIOHEHUH NIl pacyera ONTUMallb-
HOTO f, a MUHMMaJIBHBIN IIAT THKA IprMeM paBHBIM 0, 1.

Jara Beixoza AHPR GHPR f
Bropuuk 911105 1,000409 1,000195 0,0806
Cpena 911106 1,000001 1,000000 0,0016
Yereepr 911107 <1 <1 0

3nauenus cronbua «AHPR» saBnsiorcs cpeguumu apupmernueckumu HPR (pacuer
OyJIeT paccMOTpeH mo3Hee B 3Tol riase), a GHPR sBnsercs cpennuM reomeTpudeckum
HPR. Cronbern «t» mpeactaBiseT onTUManbHbIe f, W3 KOTOPBIX HAXOIATCS 3HAYCHUS
cronbioB AHPR u GHPR. Apudmernueckoe Mmatemarnueckoe oxxunanue pasHo AHPR
- 1, a reomerpuueckoe mareMarndeckoe oxuganue paBHo GHPR - 1. Otmerste, uTO
HauOOJIbIINE MaTeMaTHYECKUe OXXUJaHUs (HeoOs3aTeIbHO MOJI0KUTEIbHbBIE OXKUIAHNU,
Kak B 3TOM IpHUMEpE) BO3HMUKAIOT B JEHb Ioclie NmpuoOpereHus omnuuoHa. Kaxawii
NOCINEAYIOUUI JIeHb OXUAAHWA YMEHBIIAIOTCSA, NPUYEM CKOPOCTb YMEHBLIEHHS C
TeueHueM BpeMmeHu 3amemnsiercs. [Tocne 911106 matemarnueckue oxunanus (HPR - 1)
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CTaHOBSTCA OTPHIIATEIbHBIMHU. Ecniu Opl HaM mnpuIIioch TOProBaTh IO 3TOM
uHpOpManuu, Ml Morid Obl BoiiTu cerogns (911104) u BBITH NpH 3aKpBITHH 3aBTpa
(911105). CnpaBennuBas 1ieHa ommuoHa paBHa 2,861. Ecinu MBI omycTHM, YTO OH
koTupyercs 1o 1eHe 100 mommapoB 3a MOJHBIA MYHKT, IieHa OMIMOHA cOCTaBUT 2,861 *
$100 ~ $286,10. PazmenuB 5Ty nieHy Ha ontumanbHoe f= 0,0806, Mbl Haigem, 4TO
CJIeTyeT TOProBaTh OJHUM OIIIMOHOM Ha Kaxawie 3549,63 momnapa Ha OalaHce cyera.
Ecnu 661 MBI fepskanu oniuoH 10 3akpeitust 911106 (mocneaHuii 1eHb), KOT/Ia OH BCe
elle UMEET MOJIOKHUTEIIbHOE MAaTEMAaTHYECKOE OKUJAAHUE, TO OTKPBIB MMO3UIIMIO CETO/IHS,
ucronb3ys s gHA Bbixoga (911106) coorBercTBytromiee ontumanbHoe f= 00,0016,
ToproBanu Obl | KoHTpakTOM Ha Kaxable 178 812,50 nonnapa Ha OanaHce cyeTa
($286,10 / 0,0016). OT™MeTBTE, YTO MPU FTOM OKHJAHUE HAMHOTO HHXKE, YeM B ClIydae
TOProBiM | KOHTPAaKTOM Ha Kaxable 3549,63 momnapa Ha OanaHce cyeTa W BBIXOJA I10
1eHe 3akpeiTus 3aBTpa (911105).

Ckopocmb  usmeHeHusi mexcoy O08YMs (QVHKYUAMU. YMEHbUleHUeM NnpemMuu ¢
meueHueM 8peMeHU U pacuiupeHuem OKHa X CMAHOGPMHBIX OMKIOHEHUL, MOJCem
€o30amb NONOHCUMENbHOEe Mamemamuieckoe oxcudanue O OAUHHOU NOZUYUU NO
ONYUOHY. DMO oHcUOaHUe uUMeem HauboIbulee 3HaUYeHUe 8 MOMeHmM OMKPbIMUs NO3UYUU
U nocne 3mo20 NOHUNCAemMCs ¢ YMeHbuialoujeucs ckopocmouio. TakuMm o00pa3oM,
CIPaBEJJIMBO OILICHEHHBIM OMIMOH (HAa OCHOBE BBIIIEU3IOKEHHBIX MOJENEH) MOXKET
UMETh TOJIOXKUTEIIbHOE MaTeMaTHUYECKOE 0KHMIaHKE, €CIIH TO3ULIUIO TI0 HEMY 3aKPHITh B
Hayvaje mepuoja majeHusl npemMuu. B crenyromeit Tabmuiie paccMaTpUBaeTCs TOT Ke
KOJUI-ONUMOH ¢ LeHoW wucnonHeHus 100, HO Ha 3TOT pa3 MCHONB3YIOTCS OKHA

pa3aru4yHoro pasMepa (paSJ'II/I‘IHBIe 3HA4YCHUA CTaHAAPTHBIX OTKHOHGHHﬁ)Z
Yucno cmanoapmusix OmKIOHeHUll

2 3 5 8 10
AHPR 1,000102 1,000379 1,000409 1,000409 1,000409
GHPR 1,000047 1,00018 1,000195 1,000195 1,000195
f 0,043989 0,0781 0,0806 0,0806 0,0806
JlaTa BeIXOTA 911105 911105 911106 911106 911106

AHPR u GHPR — st0 apudmernueckue u reomerpuueckue HPR npu ontumansaom f
st Hs 3akpbiTHs 911105 (camas OmarompusiTHas AaTa BBIXOZAA, TaK KaKk OHA HMMEET
Hausblciuue AHPR u GHPR). f cootBercTBYyer ontumansnomy f ans 911105. 3nauenus
cTpokH «/laTa BbIXOAa» — 3TO MOCJHEAHHME JAThl, KOTJA €II€ CYIIECTBYET MOJIOKUTEIb-
Hoe oxumanue (t.e. korma AHPR u GHPR Goneme 1). UHTEpecHo oTMeTUTh, UTO
AHPR, GHPR, f u Jlata BbIXOJa CXOASTCS K OMPEICICHHBIM 3HAYCHHSIM, KOTJA MBI
YBEJIMYMBAEM UHCIO CTAaHAAPTHBIX OTKJIOHEHWW. 3a TpeaesaMu S5 CTaHIapTHBIX
OTKJIOHEHMI 3TH 3HAYEHHS €/1Ba 3aMETHO M3MEHSIOTCA, 3a IpelaeiaMu 8 CTaHAApTHBIX
OTKJIOHEHHI OHM MPaKTHUYECKH BOOOIIE HE M3MeHstoTcs. HemocTaTkoM MCIonb30BaHUS
0O0JIBIIIOTO YKCIIA CTAHIAPTHBIX OTKIOHEHHH SBJISETCS HEOOXOJUMOCTh B 3HAUUTEIILHOM
KOMIIBIOTEPHOM BpeMEHHU. B HamieM mpumepe 3To HEe TaK Ba)KHO, HO KOT/Ia Mbl OyneM
paccMaTpuBaTh OJHOBPEMEHHYIO TOPIOBIIO IO HECKOJBKMM MO3ULUSAM, Bbl YBUIUTE,
9TO KaXKIasl MOTOJTHHUTEIbHAS TO3WIHS SKCIIOHCHIIMAIBLHO YBEIMYMBACT HEOOXOIMMOC
KOMIBIOTEpHOE Bpems. [ onHOM mo3unuu § CTaHJApTHBIX OTKJIOHEHUH Ooiee yem
JIOCTAaTOYHO, OJTHAKO ISl HECKOJIBKUX TTO3UIIUNA, OTKPBITHIX OJJHOBPEMEHHO, HEOOX0IMMO
YMEHBUIUTh YHCIIO CTaHAAPTHBIX OTKIOHEHWH. ClenyeT OTMETUThb, YTO MpaBUJIO 8
CTaH/IAPTHBIX OTKIOHCHHHA MPUMEHUMO TOJIBKO TOTJa, Korjaa jorapu(mbl W3MEHEHUH
LIEHBI paclpeeeHbl HOPMAJIBHO.

OIII/IHO‘IHaﬂ KOPOTKad MO3UIuA 110 OIMIHUOHY
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Bce ckazanHoe 1Mo nmoBoiy OJMHOYHOM JUTMHHON OMIIMOHHOM MO3UIIMU OCTAETCS] BEPHBIM
U s OAWHOYHOM KOPOTKOM ONUMOHHOW MO3WUHH. EJMHCTBEHHOE OTJIHYHE 3aK-
JIOYAETCsl B UHOM HalvMcaHuu ypaBHeHus (5.14):

(5.14) HPR(T, U)=(1+f+«(Z(TL U-Y)/S-1) " KT U),
rae  HPR(T, U) = HPR nns gannoro tectupyemoro 3nauenus T u U;

f = Tectupyemoe 3nauenue f;

S = Teky1ias 11eHa OMIIMOHA;

Z(T, U - Y) = TreopeTnueckas 1ieHa OMIIMOHA, KOT/1a IleHa 0a30BOro MHCTPYMEHTA paBHA
U - Y, a Bpemsi, ocTaBiieecs 10 cpoka ucteueHus, papHo T,

P(T, U) = BeposTHOCTH TOro, 4To 0a30BBIH MHCTpyMeHT paBeH U, korma Bpews,
OCTaBILEECS 10 UCTEUEHUS CPOKA UCTIOJIHEHUS, paBHO T;
Y = pa3HOCTh MeXAy apu(METHUECKUM MaTeMaTHUECKUM OXHJaHueM 0a30BOro
WHCTpYMEHTa (coryiacHo ypaBHeHHIO (5.10)) u Tekymiei meHoim.

JlJ1s 0AMHOYHOM KOPOTKOM OMIIMOHHOM MO3UILIMK 3TO ypaBHEHHUE Mpeodpa3yercs B:

(5.20) HPR(T, U)=(1 +f*(1-Z(T, U-Y)/S)) " P(T, U),
rie HPR(T, U) == HPR ansa nannoro tectupyemoro 3HaueHus T u U;

f= rectupyemoe 3HaueHnue f;

S = Teky1as 1eHa OIIUOHA;

Z(T, U - Y)= teopeTrnuyeckas 1i€Ha OIIMOHA, KOTJa IleHa 0a30BOro MHCTPYMEHTA
paBHa U - Y, a BpeMs1, ocTaBLIeeCs 10 CPOKA UCTeUEHUs, paBHO T;
P(T, U) = BeposTHOCTH TOro, 4TOo 0a30BBIH MHCTpyMeHT paBeH U, korma Bpews,
OCTaBILEECS /10 UCTEUEHHS CPOKA UCTIOJIHEHMS],

pasHO T,

Y = pa3HOCTh MEXIy apu(dMETHYECKUM MaTEeMATHUECKUM OXXKHJIaHUEM 0a30BOT0
HHCTpYMEHTa (cormacHo ypaBHeHHIO (5.10)) 1 TekyIei 1eHom.

OOpaTtuTe BHUMaHHE, YTO €AUHCTBEHHBIM OTINYMEM ypaBHeHus (5.14) mist onMHOUYHON
JUTMHHOM ONMIMOHHON MO3UIUH OT ypaBHeHus (5.20) 111 0OAMHOYHON KOPOTKOM MO3UIINH
seisiercs Beipaxenue (Z(T, U-Y)/S-1), koropoe 3amensiercs na (1-Z(T, U - Y) / S). Bee
OCTAJIbHOE B OTHOIIEHUM OJMHOYHOM [JMHHON OINUMOHHON MO3ULIMH BEPHO U I
OJMHOYHOU OMIIMOHHON KOPOTKOW MO3ULIHH.

OnnHovHAasi MO3ULKS 10 02a30BOMY HHCTPYMEHTY

B rnaBe 3 Mbl moapoOHO paccMOTpenr MaTeMaTHKy IOMCKa onTuMajibHoro f mapa-
MeTpUYEeCKUM criocodoM. Terneps Mbl MOKEM HCIOJB30BATh TOT K€ METOJ U JJIs
OJMHOYHOM JJIMHHOM ONUMOHHOW mo3uuuu ¢ yderom HoBoro HPR, koropoe paccum-
ThIBaeTcs 1o ypaBHeHuo (3.30):

(3.30) HPR(U)=(1+(@L/W/-H))) "B

rne HPR(U) = HPR nans nannoro U;

L= acconuupoBannoe P&L;
W = acconmupoBannoe P&L xynmero ciyyast (3T0 Bcerja oTpuliaTeIbHOE 3HAYCHUE);

f == tectupyemoe 3HaueHwue f;

P = accouunpoBaHHast BEPOATHOCTb.
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Jns nnuHaHOM mo3uiuu nepeMmeHHas L, T.e. accouunpoBanHoe P&L, onpenenserca kak
pa3HOCTh MEXAY IIeHOH 6a3oBoro nHCcTpyMeHTa U U 1IeHoit S.
(5.21'a) L pmns nmuaHOM no3unuu = U - S

JI1st KOpOTKOM MO3UIMK accoluupoBanHoe P&L paccuuThiBaeTCs HAOOOPOT:
(5.216) L s xkopotkoit mo3umu = S - U,

rae S = TeKymas 1eHa 6a30BOro MHCTPYMEHTA;

U = niera 6a30Boro uHCTpyMeHTa it nanaoro HPR.

MBI MOXKEM TaKK€ PacCUUTaTh ONTHMaibHOE f /Ui OMMHOYHON MO3UIMHU 1O 0a30BOMY
MHCTPYMEHTY, UCToNb3ys ypaBHeHue (5.14). [Ipu 3ToM Hamo uMeTs B BHIY, YTO ONTH-
MasibHOE f MOJKET MoTydnThCst OombIne 1.

[Tycts 1iena 6a3oBoro uHcTpymenTa paBHa 100, 1 Mbl 0XKHJIa€M MATh PE3yJIbTaTOB:

PesynbTar BepostHoCTh P&L
110 0,15 10
105 0,30 5
100 0,50 0

95 0,25 -5
90 0,10 -10

OtmetbTe, uTOo Mcxonas u3 ypaBHeHHs (5.10) Hame apudmeTnyeckoe MaTeMaTHYeCKOe
oKujlaHue 1o 6a3zoBoMy MHCTpyMeHTY coctasiser 100,576923077. D10 o3Hauaer, 4yTo
nepemenHas Y ansa (5.14) pasuna 0,576923077, tak xak 100,576923077-100= =
0,576923077. Ecnu paccuutath ontumaibHoe f, ucnons3ys cronben P&L u ypaBHeHue
(3.30), M1 mostyuum f= 1,9, uto cooTBeTCTBYET 1 enuHuIle HA Kaxkble 52,63 moiiapa Ha
cuere. Ecau B ypaBHeHuu (5.14) ucnonb3oBaTh AaHHbIE U3 cTonOna «Pe3ynbTaT», TOrna
nepemeHHas S paBHa 100. B »stom ciyuae Mbl He @wviuumaem 3HaueHHe Y
(apudmeTnyeckoe MareMaTH4YecKoe OXHJaHHe 0a30BOro HMHCTPYMEHTAa MMHYC €ro
tekymas ueHa) uz U mnpu omnpeaenenun nepemenHod Z(T, U - Y), u nomydaem
ontumMainbHoe f okoso 1,9, uto cooTBeTcTBYeT 1 enuHuIe Ha Kaxkasle 52,63 mosiapa Ha
cyere, TaK Kak

100 /1,9=52,63.

Ecnu Beruecth 3Hauenwe Y B BelpakeHuun Z(T, U - Y), gBrusmoomeMcs 3IeMEHTOM
ypaBHeHus: (5.14), MBI MOJMYyYUM MaTEeMaTHYECKOE OXHUAAHHE 10 0a30BOMY
MHCTPYMEHTY, PAaBHOE €ro TeKyIleMy 3HaueHUIo, 1 mo3Tomy f He OyaeT onTuMaibHBIM.
Tem He MeHee HaMm cneayeT BbruecTh 3HaueHue Y B Z(T, U - Y) ana toro, 4ToOb!
COOTBETCTBOBATh pacyeTaM ILIEH OMIIMOHOB, a TaKke (opMyJe «IIyT-KOJUD» MapHUTeTa.
Ecau mb1 Oynem ucnonbs3oBath ypaBHeHue (3.30) BMecto ypaBHeHus (5.14), Torma u3
kaxxaoro 3HaueHuss U B (5.21a) u (5.216) cnenyer BblYecTh 3HaUeHUE Y, TO €CTh HAIO
BbIYeCTh Y u3 Kaxaoro P&L, 4ro omsarh ke CO3MaeT CHUTyalHio, KOrja HeT
MOJIOKUTENBHOTO MAaTEMAaTUYECKOrO0 OKHUJAHUA, M I[O3TOMY HET ONTHUMaJbHOIO
3HaueHus f. Bce Bblllecka3aHHOE O3HAYAET, YTO €CIAM Mbl OTKPOEM IO3MIMIO IO
0a30BOMY MHCTPYMEHTY, HE MMesl HUKAKUX MPEACTABICHUN O HAMpaBICHUH JBIKECHUS
€ro ILEHbl, TO HE IOJYyYUM IMOJOKHUTEIBHOTO MAaTEMaTHUECKOro OXHAaHus (Kak
MPOUCXOANT C HEKOTOPHIMHU OMIIMOHAMH) M TMO3TOMY He Haiijiem ontumanbHOro f. Mal
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MOXEM TMOJIy4YUTh ONTHUMalbHOE f TOJIBKO B TOM cCilyyae, KOrJa MaTeMaTH4ecKoe
OKUJJaHHE TIOJI0KUTEIBbHOE. DTO MPOU30MUIET, €ClM 0a30BbIil HHCTPYMEHT «B TPEHIE».

Tenepb y Hac ecTb METOJOJIOIMs, MO3BOJAIOIIASA ONpEAEIUTh onTuManbHoe f (M ero
00OYHBIC MTPOTYKTHI) JIJISl OMITUOHOB M 0a30BOTO MHCTPYMEHTA (Pa3HBIMH CIIOCOOAMH).
OTMeTbTe, 4TO UCHOJIb3yEeMbI€ B 3TOW IJ1aBe METO/AbI ONpEAETeHUs ONTHUMaiIbHbIX f U
NOOOYHBIX TPOXYKTOB JJIsI OIIMOHOB WM 0a30BOr0 HWHCTPYMEHTa HE TpPeOyIOT
00513aTeIbHOTO MPUMEHEHHUSI MEXaHWYECKOH cucTeMbl. BcmoMHMM, YTO SMOMpUYECKUN
METOJI TIOUCKa ONTHUMalbHOTO f OCHOBaH Ha SMIHMpPUYECKOM MoToke P&L, co3manHOM
MEXAHUYECKON cucTeMOU. M3 rimaBbl 3 Mbl y3HAIU O MapaMeTPUYECKOM METOZE MOMCKa
onTuMansHOro f Ha OCHOBE JaHHBIX, KOTOPhIE MMEIOT HOpMaJIbHOE pactpenenenue. ToT
K€ METOJ MOXKHO MCIIOJIb30BaTh JJs ToucKa onTtuMmManbHoro f mpu sro6om
pacIpenesieHnn TaHHBIX, €CJIM CYIIeCTBYeT (pyHKUuUs pacupenenceHus. M3 riassl 4 Mbl
NO3HAKOMWJINCh C MAapaMeTpU4YeCKMM METOJOM IOMCKa onTumainbHoro f s
pacnpenenenuii ToproBeix P&L, xoTopble He UMEIOT (YHKIMK pacrlpeneneHus (s
MEXaHUUYECKOM MIIM HEMEXaHUYECKOW CUCTEMBI) M ¢ METO/IOM IJIAaHUPOBAHUS CLIEHApUS.

B »TOl rnmaBe MBI M3Y4YHIIM METOJ| MOHMCKa ONTHUMalbHOTO f 171 HeMeXaHWYeCKHX
cuctem. OOparure BHUMaHUE, BCE PACUETHI JIOMYCKAIOT, YTO BBl B HEKOTOPHIA MOMEHT
BPEMEHH «CIIENO» OTKPBIBAE€TE IMO3UIIMI0, MPUYEM HANPABIECHHOTO IABM)KCHUS IICHBI
0a30BOro MHCTPYMEHTa HE OXKMJaeTcs. TakuM 00pa3oM, NMPEeAIOKEHHbBIM METO/ JIUILEH
KaKoro-iu0o MporHo3a OTHOCUTENBHO IIEHBI 0a30BOT0 MHCTPYMEHTa. Mbl yBUETH, YTO
MOKHO Y4YeCThb LIEHOBOW MPOTHO3, HW3MEHAS KaXIblil JEeHb 3HadeHHe 0a30BOro
WHCTPYMEHTa B ypaBHeHUsX 5.17a u 5.176. Jlaxxe cnaOblii TpeH ] 3HAUUTEILHO MEHSET
dyHkuo oxunanus. OnTuManbHas JaTa BbIXOJAa MOXKET He OBITh TEreph PHIHOYHBIM
JTHEM cpasy moclie AHsS BXoAa, Oojiee TOro, ONTHMalbHAs JaTa BBIXOJA MOXET CTaTh
JaTOW HCTE4YeHHs cpoka. B TakoM ciydae ONUMOH OyAeT HMMETh IOJIOKHUTEIbHOE
MaTeMaTHYeCKOe OXHJIaHUE, JaXe €eCcId €ero Jep)kaThb 10 JaThl ucteueHus. llpu
HEOOJIBIIOM TPEHJIE LIEHbI 0a30BOr0 MHCTPYMEHTA 3HAUMTEIBHO MU3MEHUTCS HE TOJIKO
byukuus oxuaanus, Ho u ontuMansHbie f, AHPR u GHPR.

[IponmttocTpupyeM BbIILIECKA3aHHOE Ha cienyromeM mpumepe. Ilycte nena wuc-
noJIHeHHs Kosut-omnimona paBHa 100 u oH mcrekaer 911120, mena 6a30BOTO HMHCTPY-
MeHTa paBHa Takke 100. BomartunmpHocTh coctaBisier 20%, a CeroaHsIIHSS aTa
911104. Ms1 Oyziem ucnosib30BaTh (hopMysTy TOBapHBIX omroHoB bimka (H Haxoaum u3
ypaBHenus (5.07), R = 5%) u 260,8875-queBHbIit roa. Jns 8§ craHIapTHBIX OTKIOHEHUH
paccuuTaem ontuMaibHble f (4TOOBI COOTBETCTBOBATH MPOILIBIM Ta0IHIIAM, KOTOpPbIE HE
VUUTHIBAIOT TPeHJ MO 0a30BOMY HMHCTPYMEHTY), M MCIHOJb3yeM MUHUMAIbHOE
npupamenue tuka 0,1. B manHom ciydae mbl OyieM YYUTBIBaTH TPEHH, MPU KOTOPOM
1ieHa 0azoBoro uHcTpymeHra pacrer Ha 0,01 myHkTa (0J1HYy JIeCATYIO TUKA) B JICHb:

Jlara BeIXO/1a AHPR GHPR f
BropHuk 911105 1,000744 1,000357 0,1081663
Cpena 911106 1,000149 1,000077 0,0377557
Yeraepr 911107 1,000003 1,000003 0,0040674
ITaTHNnA 911108 <1 <1 0

OtmetbTe, kak HeOonbmiod TpeHa (0,01 myHkTa B /1eHb) MeHseT pe3ynbTaThl. Hamna
oITMMajbHag 1ata BeIxoma octraerca 911105, Ho omrumansHoe f= 0,1081663, uto
COOTBETCTBYeT | KOHTpaKTy Ha Kaxble 2645 momtapoB Ha O6aance cuera (2,861* * 100
/ 0,1081663). KpoMe Toro, AJisi 3TOT0 OMIIMOHA OKUJAaHUE MOJIOKUTEIHHO BCE BPeMsl 10
911107. Ecnu tpena OyneT cuiibHee, pe3ysibTaThl U3MeHsATcs emle Oombiie. [locneanee,
94TO HEOOXOAUMO Y4eCTh, — ITO pa3Mep KOMUCCHOHHBIX. [[eHa ominoHa U3 ypaBHEHUs
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(5.14) (3nauenue mnepemenHoii Z(T, U - Y)) momkHa ObITH yMEHbIIIEHAa Ha pa3Mep
KOMHUCCHOHHBIX (€clii ¢ Bac OepyT KOMUCCHOHHBIC W TPU OTKPHITHH MO3UIIUHU, TO BBI
JIOJDKHBI  YBEJTMYUTh 3HAUCHUE TMepeMeHHoW S wu3 ypaBHeHus (5.14) Ha pasmep
KOMHUCCHOHHBIX).

M1 paccMOTpesH MOMCK ONTUMANBHOTO f ¥ ero moOOYHBIX MPOIYKTOB, KOTIa MeXa-
HUYECKasi CHUCTEMA HE UCIOJb3yeTcs. Tenepp mepensieM K M3YyYEHUIO OJHOBPEMEHHOU
TOPTOBIIU TIO HECKOJIBKUM TO3UIIHUSM.

TOpFOBJISI M0 HECKOJBbKHUM NO3UIUAM IIPHU HAJTUYINH le/I‘II/IHHOﬁ CBA3H

[Ipex e ueM HayaTh 0OCYXKJIEHUE OJTHOBPEMEHHOM TOProBIIM MO HECKOIBKUM MO3HUIIHIM,
HEOOXOJIMMO MOSICHUTh PA3HUIy MEXIY MPUYUHHBIMHU CBSA3SIMM U KOPPEJSLUOHHBIMU
CBA3sIMM. B ciyyae ¢ NpUYMHHOM CBSI3bIO CYLIECTBYET (PakTHUECKoe, CBA3YHOLIee
00BSICHEHUE KOPPEJALUU MEXAy IBYyMs WK Oosiee COOBITUAMH, T. €. IPUUYMHHAS CBSI3b
— 3TO TaKO€ OTHOIIECHHUE, IJI€ €CTh KOPPENsALHs, U €€ MOXHO OOBSICHUTH JIOTHUYECKH.
OObIuHas KOPpENALMOHHAs CBsI3b MOJPAa3yMEBAET, YTO €CTh 3aBUCUMOCTh, HO 3TOMY HET
IPUYUHHOTO 00bsICHEHUA. B kauecTBe npumepa NPpUUYMHHOM CBS3U JaBalTe pPaCCMOTPUM
IYT-OMIHMOHBI U KOJII-ONIMOHBI Ha akuuu IBM. OueBuaHO, YTO KOppEsus MEXAY ImyT
U koJur-onuuoHamMu IBM cocraBmser -1 (MM HaXoAWTCS OYEHb OJNU3KO K JTOMY
3HA4YEHHUIO), HO 3Ta CBSA3b O3HA4aeT OOJIbIlle, YeM MPOCTO Koppensius. Mbl 3HaeMm, 4To,
Korjga nmo kosut-oniuoHaM IBM Bo3HMKaeT JaBieHHE BBEpPX, MOSABISAETCS AaBJICHUE U
BHU3 10 IHYT-ONIMOHaMm (BCE OCTAJbHOE CUUTAETCS IOCTOSHHBIM, BKJIIOYas
BOJIATWJIBHOCTH). ONHMCAaHHOE JIOTUYECKOE CBS3YIOLIEE OTHOILIEHUE 03HAYAET, YTO MEXKIY
nyT ¥ Kosui-oniuoHamu IBM cyiecTByeT npuunHHast CBA3b.

Korna cymectByer koppensduus, HO HET MPUYMHBI, Mbl IIPOCTO TOBOPHUM, YTO €CTh
KOppEJSAILMOHHAsT CBS3b (B IMPOTHBOIOJIOXKHOCTh HPUYMHHOW cBsA3M). OOBIYHO NpHU
KOPPENSIHOHHON CBsi3W  Kod(duimernT koppensmuu (1o  aOCONIOTHOW BEITHYHHE)
MeHble 1, Kak IpaBuiio, abCONIOTHOE 3HaUYeHHE KodpuureHTa koppensunu ommwke K 0.
Hampumep, neHbl Ha KyKypy3y U coeBble 00ObI B OOJBIIMHCTBE CIIy4aeB IBUKYTCS
napanienbHo. XoTs MX K03((UIMEHThl KOPpENsLUN He paBHbl TOYHO 1, CyliecTByeT
IPUYMHHAs CBA3b, TaK KaK 00a pbIHKAa pearupyroT Ha COOBITHS, KOTOpBIE 3aTparuBaroT
3epHOBbIe. Eciau MBI paccmaTpuBaeM KOJI-oniuoHsl IBM u myT-onunoHbl KOMOaHUU
Digital Equipment (Win KOJUI-ONMIIMOHBI), MBI HE MOXEM CKa3aTh, YTO MEXIY HHMHU
CYLIECTBYET YeTKasi MPUYMHHAS CBs3b. UTO-TO OT MPUUYMHHOM CBSI3U B 3TOM Cllyyae
0e3ycI0BHO €CTh, Tak Kak o0a Buga 0a30BOro0 HMHCTPYMEHTa (aKUUH) BXOAAT B
KOMITBIOTEPHYIO TPYIITY, HO TOJIBKO MOTOMY, 4TO 1ieHa IBM pacrer (uiu nagaer), akuuu
Digital Equipment He 00s13aTeTbHO JOJDKHBI PaCcTH WM MaaaTh. Kak BUIUTE, HET YeTKON
I'paHy, KOTOpas pa3/ieisieT NPUYMHHBIE U KOPPEISILIMOHHBIE CBA3H.

HeB03MO0XKHOCTBH YETKOTO OINpEAEeHHUs BUJA CBSI3U CO3JaeT HEKOTOPbIE MTPOOJIEMBI B
pabote. CHayana Mbl paCCMOTPUM TOJIBKO MPUYHUHHBIE CBSA3H, UM T€, KOTOPBIE, KAK MbI
mojlaraeM, SIBJSIFOTCSL  NPUYMHHBIMH. B ciegyromedi rmaBe Mbl  o0cyauM
KOPPEJSALMOHHBIE CBSI3M, KOTOPBIE BKIIOYAIOT TAKXKE U MPUYMHHBIE CBSA3U. BBl 10OIKHBI
MOHUMATbh, YTO METOJIbl, YIIOMSHYThIE B CJIEIYIOIIEH IJIaB€ B OTHOLICHUHM KOPPEIALU-
OHHBIX CBSI3€H, MPUMEHHUMBI M JUIs NMPUUMHHBIX CBs3eil. OOpaTHOe He Bcerja BEpHO.
[IpumeneHne MeTo10B, UCTIONB3YEMBIX Ul IPUUMHHBIX CBS3EH, B Cilydae, KOrJa CBS3H
IPOCTO KOPPEJSALMOHHBI, sBIseTcsl omMOKoi. [IpuunHHas cBA3b Mojapa3yMeBaeT, YTO
KOA(PPUITUEHTHI KOPPEISIIUU MEXIY yYeHamu ABYX 00bEKTOB coCTaBistoT | wim -1. Jls
ynpouieHus OyAeM CuuTaTh, YTO NPUYMHHAs CBsA3b 3aTparuBaeT JBa MHCTPYMEHTa
(axuus, ToBap, OMIMOH U T.J.), UMEIOIIUX OJUH 0a30BbI HHCTPYMEHT. DTO MOTYT ObITh
CHP3/bl, CTPEUIbl, «IOKpBITas MpOJaxka» WM J00as Jpyras MO3MLMSA, KOTJa BbI
UCTIONB3yeTe 0a30BBIA WHCTPYMEHT COBMECTHO C OJHHM WJIM OoJiee ONMIMOHAMH WU
OJIUH WJIM HECKOJIBKO OIIMOHOB IO OJHOMY 0a30BOMY MHCTPYMEHTY, dadice ecliu y 8ac
Hem no3uyuy no 3momy Oa3080My UHCMPYMEHMY.
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[IpocTeiimuM TpPUMEPOM OJHOBPEMEHHBIX MO3UIUIN SIBISETCS KOMOWHAILUA OII-
[IMOHOB (T.€. MO3UIMS MO 0a30BOMY HHCTPYMEHTY OTCYTCTBYET), KOTJIa COBOKYITHAs
MO3UIIMS 3aHOCUTCSA B 10T U MOXKHO UCIOIB30BaTh ypaBHeHue (5.14). Takum ob6pazom,
BBl MOXXETE OIPENEeNIUTh OnTUMainbHOe f s Bceil MO3WIMM, a Takke MOOOYHBIE
IPOAYKTHI (BKIIOYas ONTHUMANBHYIO JaTy BbIXoAa). B 3ToM ciyuyae mepeMeHHas S BbI-
paxaer oOuue 3atpaThl Ha creiky, a nepeMmenHas Z(T, U - Y) BolpaxkaeT «oOuryro»
[IEHY BCEX OJIHOBPEMEHHBIX MO3ULIMHI MpH 1IeHe 0a30Boro nHcTpymenta U, Koraa Bpems,
OCTaBlIlIeeCs 10 UCTEUYEHUs Cpoka ucrnoiHeHus, paBHo T. Korga coBokymnHas mo3unust
3aHOCHUTCS B KPEAUT, MOKHO OTNPEAETUTH onTuMaibHoe f ¢ moMompo ypasHeHus (5.20).
Kak u B npeapiayiem citydae, Mbl 10JKHBI 13MeHUTh niepeMmennblie S u Z(T, U - Y) ans
OTpaXEHHUS «YUCTOW» IIeHbl Bcex mo3unuid. Hampumep, Mbl paccMaTpuBaeM
BO3MO>XHOCTb OTKPBITHSI ITTMHHOTO CTpesa (MOKyIKa MyT-ONI[MOHA U KOJUI-ONIIMOHA 110
OoIHOMY 0a30BOMY HHCTPYMEHTY C OJMHAKOBOW IIEHOM WCIONHEHUS W JaToi
uctedeHus). JlomycTuM, 9TO MOJTYYEHHOE C MOMOIIBIO 3TOTO METO/a ONTUMaibHOE f
cooTBeTcTBYeT | KoHTpakTy Ha Kaxaeie 2000 mommapoB. Takum oOpa3oM, Ha KaKIbie
2000 momtapoB Ha cyeTe Mbl JAOJKHBI mokynath 1 ctpemn (1 myr-ommmoH u 1 xosi-
omuuoH). OntumanbHoe f, MOMydYeHHOE C MOMONIBIO JAHHOTO METOJa, OTHOCUTCS K
¢uHAHCUpOBaHMIO | €AMHUIBI U 6cell TO3UIMU. JTOT (PAKT KacaeTcsl BCEX METOOB,
pPaccMOTPEHHBIX B JaHHOM I1aBe. Hike mpencTaBieHo ypaBHEHHE 711 OTHOBPEMEHHBIX
NO3HUIIMH, TpHYEeM HE WMEeT 3HAuYeHHs, HCIONb3yeTcsd TMO3MIUsS 10 0a3oBOMY
WHCTPYMEHTY WM HeT. Mpbl OyaeM TpuUMEHATh 3Ty 0000meHHylo ¢GopMy It
OJIHOBPEMEHHBIX MO3ULUI C IPUYNHHOMN CBA3BIO:

N
(5.22) HPR(TLU) = (1 + Y, C(T.U)) * P(T),

i=1
rae N = 9ucnao «HOM» (YMCIIO COCTABIISIIONIUX CI0KHOM TO3UIINH);

HPR(T, U) = HPR misa tectupyemsix 3HaueHuii T u U;
C(T, U) = xoddpdunueHt i-od «HOTW» mpu JaHHOM 3HauyeHuun U, korma Bpems,
OCTaBILIEECS 10 UCTEUEHUS CPOKa, paBHO T.

JUisl OMIIMOHHBIX «HOT», 3aHECEHHBIX B J1€0eT, WIM JUIMHHOW MO3UIMU MO0 0a30BOMY
WHCTPYMEHTY:

(5232) CMU)=f+ZT U-Y)/S-1)

JUis ONLIMOHHBIX «HOI», 3aHECEHHBIX B KPEIUT, MM KOPOTKOM MO3MLMHU 110 06a30BOMY
UHCTPYMEHTY:

(5.230) CL U)=f+1-Z(L U-Y)/9),
rae f = rectupyemoe 3Hauenue f;

S = Teky1as 11eHa ONMIMOHA UK 0a30BOTO UHCTPYMEHTA;

Z(T, U - Y) = TeopeTuueckasi 1ileHa ONIMOHA, KOTJ1a LieHa 0a30BOro MHCTPYMEHTA paBHA
U - Y, a Bpems, ocraBlieecs 10 CpoKa UCTeUeHuUs, paBHO T,

P(T, U) = BepoATHOCTh TOro, uto 0a30BbIii MHCTpyMEeHT paBeH U, Korja Bpewms,
OCTaBIIIEECS 10 UCTEYEHUS CPOKA UCIIOJIHEHNUs, paBHO T;

Y = pa3HOCTh MEXIy apu(PMETHYECCKUM MATEeMaTHYCCKUM  OXKHJAHHEM O0a30BOTO
UHCTpyMeHTa (coriacHo ypaBHeHUIO (5.10)) u TexyIei 1eHoH.

VYpasHenwue (5.22) cnemayeT UCIONB30BaTh, KOTJA pedb UIET 00 OJTHOBPEMEHHO HCIIOJIb-
3yEeMBIX «HOTaX»,  BaM HEOOXOJIMMO HAWTH ONTUMalbHOE f U ONTUMaIBHYIO ATy BbI-
X0/J1a TI0 BCEH Mo3uiuu (T.€. KOT/1a pedb UIeT 00 OJTHOBPEMEHHOI TOPTOBJIE MO HECKOJIb-
KUM TIO3UIIUSIM).
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Jnsa xaxnaoro 3Hadenust U Bbl Moxkete HaiiTh HPR ¢ momomnibio ypasuenus (5.22), a
JUTSL KQXKJIOTO 3HaueHUs f BB MOXKETe HAUTH CpeHee TeOMETPUIECKOE, COCTABICHHOE U3
Bcex HPR, ¢ momomipio ypaBHeHus (5.18a):

+8SD 488D
(5.18a) G(f, T) ={ Z HPR(T, U)} ~ 1/ 2 P(T; U)),
U=-8SD U=85D

rne  G(f, T) = cpennee reomerpudeckoe HPR mnst manHOTO TecTHpyeMoro 3HaueHus f u
JUIsl TaHHOTO BpPEMEHH, OCTAIOLIerocss J0 HCTEUEHHUs CpoKa OT
YKa3aHHOU naThl BeIXoaa. 3HaueHus f u T, KOTOpbIe MalOT HAUBBICIIIEE
CpellHee T€OMETPUUYECKOe, SBIIAIOTCS 3HAYEHUSMU, KOTOpBIE CIEAyeT
MCTIOJTL30BAaTh JJIsI BCEro HaOOpa OJHOBPEMEHHBIX ITO3HIIHH.
[Toneenem utor. Ham Hago HaiiTi ontumanbHoe f 15 KaXI0TO AHS (MEXIY TEKYIIUM
JTHEM U JIHEM MCTEUEHHUs) KakK JIHA BBIXoja. s KakIoW JaThl BBIXO/JAa HEOOXOJIMMO
OTpEeACNUTh IEHBl MEXIY IUIIOC U MHUHYC X CTaHIApTHBIX OTKIOHEHHH (00bIYHO X
Oynet paBHO 8) OT 0a30BO IEHBI 0a30BOr0 MHCTpyMeHTa. ba3oBas 1ieHa MOXKET OBbITh
TeKyIlel eHoM 6a30BOro MHCTPYMEHTA, WITH K€ OHA MOXKET OBbITh CKOPPEKTHPOBAHA IS
ydeTa IIeHOBOTo TpeHaa. Ternepb BaMm Hajo Haiitu 3Hadenue s f mexay O u 1, koTopoe
nactT Hambombinee cpenHee reomerpudeckoe HPR, ucmonp3ys HPR mns men mexmy
IUTIOC U MUHYC X CTaHJApTHBIX OTKJIOHEHHUM OT 0a30BOM IIEHBI JJIsi YKA3aHHOW J1aThl
BbIX0/a. TakuM 00pa3oM, Uid KakJIOM AaThl BeIXoJa y Bac OyneT ontumaibHoe f u
COOTBETCTBYIOIIIEE CpelHEe reoMeTpuieckoe. Jlata BeIxoa, KOTOpas JaeT HauOoJbIlee
CpellHee TeOMETPUYEeCKOoe, SBISETCS ONTHMAJIbHOW JaToOi BbIXOAA W3 MO3ULKHU, U f,
COOTBETCTBYIOIIEE 3TOMY CpPEIHEMY TI'€OMETPUYECKOMY, SIBISETCS ONTHUMAIbHBIM f.
CtpyKTypa 3T0il npoueaypsl ciaeayromas:

Jnst ka0 1aThl BBIXOAA MEXIY TEKYIIEH JaTOM U JaTON MCTEUCHUS
st kaxaoro 3HadeHus f (moka He OyeT HalIEHO ONTHMAIBHOR)

JInst kaxK 101 ppIHOYHOM CUCTEMBI

st kaxkaoro Tuka Mexay +8 u -8 CTaHAApPTHBIMU OTKJIOHEHUSIMU

Ompenenure HPR

Crnemyer OTMETUTh, YTO MBI MOXKEM OIPEACIIUTh ONTHMAIBHYIO JaTy BBIXOJIA, T.C. /ATy,
KOI'/Ia CJEAYET 3aKpPbITh BCIO MO3UIMIO. MOXHO MPUMEHUTD 3Ty ke MPOUEAYpy IS Ha-
XOKJICHUS ONITUMAJIBHON JTaThl BBIXOJIA JIJISl KOXKIOH «HOTH» (OTACIbHOM IMO3HIINH), YTO,
npaBja, '€OMETPUYECKH YBEJIMYUT YKCIO pacdyeToB. Torma mporeaypa HECKOJBKO
WU3MEHUTCS ¥ OYJET BBITJISAIETh CICAYIONUM 00pa3oM:

JI1st KaXa01 pRIHOYHOM CUCTEMBI
Jlns kaxkmou 1aTel BBIXOAA MEXAY TEKYLIEH JaTOM U JaTON UCTEUCHUS

Jlis kaxxnoro 3HaueHus f (moka He OyIeT HAIEHO ONTUMAIIBHOE)
Jnst kKaxK10M ppIHOYHOM CUCTEMBI
JIJIs KaKI0T0 THKA MEXIy +8 1 -8 cTaHIapTHBIMUA OTKJIOHESHUSMHU

Ompenenure HPR

Hrak, MBI paccMOTpend OJHOBPEMEHHYIO TOPIOBIIO IO HECKOJBKMM IMO3ULUAM IIPU
HaJIM4MY [IPUYUHHOM CBsA3H. Teneps paCCMOTPUM CUTYaLUIO, KOTJa CBA3b CllydailHa.
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TOpFOBJISI M0 HECKOJbKHUM NO3UIUAM IIPHU HAJTUYINH c.ﬂyqaﬁﬂoﬁ CBA3H

BbI 107KHBI 3HATH, YTO, KAK U B ClIy4ae ¢ MPUYUHHOM CBS3bIO, METO/bI, YIIOMSHYTHIE B
CIENYIOLIEH TJIaBe, MOCBSIIEHHON KOPPEISLUOHHBIM CBS35IM, IPUMEHUMBI U I CITy-
qaifHpIX cBs3eil. Ho He HaoOopoT. HempaBuibHO MPUMEHSTH METOMABI IS CIy4YaiHBIX
CBsI3eM K KOPPENALMOHHBIM CBS3AM (Koraa KO3 QHUIIMEHTH Koppeasiuuu He paBHBI 0).
[pu cayuaiinoii césa3u KOAXPGUIMEHT KOPPEISAIMHA MEXKy LIEHAMH JIBYX HMHCTPYMEHTOB
Bcerna paseH 0.

CriyyaiiHasi CBSI3b MEXIy JBYMsI TOPTYEMBIMH WHCTPYMEHTaMHU (aKIuH, (pbrouepchl,
OMIIMOHBI U T.J.) UMEET MECTO B TOM ClIydae, €Clid UX yeHsl He 3aBUCIT OPYT OT Jpyra,
T.. K03(p(PULIMEHT KOppensuK [IeH paBeH HYJII0, WIM OKUAAETCs, YTO OH OyJeT paBeH
HYJIIO B aCUMIITOTUYECKOM CMBICIIE.

Korna koaddunment koppensuuu 18yx cocrapistomux paseH O, HPR mis coBokyn-
HOM MO3UIIMU PACCUUTHIBACTCS CIEAYIOIUM 00pa3oMm:

N N
(524)  HPR(T,U)=(1+2 (T Uy~ Ip(T W),
i=1 i=1

Trac N = 9ncno «Ho» IIO3UIIHH,

HPR(T, U) = HPR s mannoro tectupyemoro 3Hauenus T u U;

C. (T, U) = xoadpdumnueHr i-oli «HOTW» TpH JaHHOM 3HaYeHHUH U, Korma Bpems,
OCTaBIIICECs JI0 UCTEUSHHsI CPOKa, paBHO T.

JUis OMIMOHHBIX «HOI», 3aHECEHHBIX B J€0eT, WM JUIMHHON MO3ULIMU MO0 0a30BOMY
WHCTPYMEHTY:

(5.232) C(T, U)=f*(Z(T, U-Y)/S-1)

JUIs ONLIMOHHBIX «HOI», 3aHECEHHBIX B KPEIUT, MM KOPOTKON MO3MLMU MO0 0a30BOMY
UHCTPYMEHTY:

(5.230) COLU=f+x1-Z(T U-Y)/S),
rae f = rectupyemoe 3Hauenue f;

S = Teky1ias 11eHa OMIMOHA;
Z(T, U - Y) = TeopeTuueckasi 11eHa OMIMOHA, KOIJ1a 1ieHa 0a30BOro MHCTPyMEHTa paBHA
U - Y, a Bpems, ocTaBieecs 10 CpoKa ucTeueHus, pasHo T;
Py(T, U) = BeposTHOCTb TOro, 4To 0a30BBI WMHCTpYMEHT paBeH U, Korja Bpems,
OCTaBUIEECS A0 UCTEYEHUS CPOKA UCIIOJIHEHHUS, paBHO T;

Y = pasHOCTP MeXIy apu(pMETHUYECKHM MaTeMaTH4eCKUM OXXHJaHHEM 0a30BOTO
MHCTpyMEHTa (coriacHo ypaBHeHUIO (5.10)) u Texy1el HeHOM.

Teneps MBI MOXKEM paccuuTaTh cpegnee reomerpuueckoe HPR st ciyyaitHoit cBs3u:

+88D +8SD N N
525 GED={ [] ..... [T w+Xcauop-ITrmup-
U1=-88D UN=-8SD
+8SD +88D N
VD YN > Iecuy
e Ul=-88D UN=-8SD

rae G(f, T) = cpennee reomerpuueckoe HPR nnst manHOTrO Tectupyemoro 3HadeHus f u
JTAHHOTO BpeMeHH T, OCTarolerocs A0 UCTEUYEHHs] CPOKa OT YKa3aHHOM JaThl BHIXOJA.
3nauenus f u T, koTopble mAa0T Hanbousbllee CpelHee TeOMETPUUECKOE, ONTUMAbHBI.
CrpykTypa 3TO# IpoLeayphl Takas ke, Kak U B Cilydae C MPUYUHHOMN CBS3BIO:
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Jlnst kakaoi 1aThl BBIXOAA MEXIY TEKYIIEH JaTOM U JaTON MCTEUCHUS
s kaxxnoro 3HaueHus f (moka He OyJeT HalIEHO ONTUMAIIBHOE)

JIns kaxK1oi ppIHOYHOM CUCTEMBI

JI1g Kaxoro TUKa MeXAy +8 U -8 cTaHAapTHBIMU OTKJIIOHEHUSIMU

Onpenenure HPR

EnuHcTBEHHOE paznuune MEX]y MpOoLEeNypOold HaX0XKIECHUS CPEJHETO r€OMETPHUUECKOIO
JUISL CIy4alHBIX CBA3€H M NPOLELYpPOH Il NMPUYUHHBIX CBS3€M COCTOUT B TOM, YTO
IIOKa3aTesb creneHu s Kaxaoro HPR npu ciaydallHOM CBA3M pacCUMTHIBACTCS IIyTEM
YMHOXEHHUSI BEPOSITHOCTEH TOro, YTO «HOTW» OYIyT HAXOAWTbCS Ha JAaHHOM IieHe
onpeneneHHoro HPR. Bce 3Tu CcymMMBl BEpOSTHOCTEH, WCIOJIB3YyEMBIE B KadeCTBE
nokasarenei crenenu ans kaxnaoro HPR, camu no ceGe takke cyMMupyroTcs, Tak 4To,
korna Bce HPR mepeMHOXkeHBl i nosrydeHus npomexyrodHoro TWR, ero MoxHO
BO3BECTM B CTENEHb C€IWHUIBI, JCJICHHOW Ha CyMMYy IIOKa3aTelled CTEleHH,
ucionb3yembix B HPR. U cHoBa mpomenypy MOXHO HM3MEHHTh, YTOOBI HAaWTH
ONTUMAaJIbHBIE JAThl BBIXO/A IS KaXKOW COCTABIISAIOIIECH MO3UIUH.

HecMmoTpsi Ha BCIO CIIOXKHOCTB, ypaBHeHHE (5.25) Bce-Taku HE peIaeT Mmpoodiemy
HEHYJIEBOT0 KO3 PUIMEeHTa TUHEHHON KOPPESAINN MEKIY LIEHaAMU IBYX KOMIIOHEHTOB.
Kakx Buaure, omnpeneneHue ONTUMAIbHBIX BECOB KOMIIOHEHTOB SIBJIETCS JOBOJIBHO
CIOXKHOM 3amaueit! B crieayronmx HECKOJIBKMX TJlaBaX Bbl YBHJWTE, Kak HaWTH
NpaBUIbHbIE Beca JUIS KaKJOW COCTaBIISIONIEH MO3ULUH, Oy/Ib TO aKIHs, TOBAp, OMIHUOH
WIM JH000W Jpyroil MHCTPYMEHT, HE3aBUCHUMO OT CBSI3U (IpUYMHHAS, ClydaiiHas Wid
KOppesioHHas ). BXoaHble JaHHBIE, KOTOpbIE HaM TOTpedyroTcs, ciuenyromme: (1)
K03 puImeHTs Koppensiuu cpeaaux aHeBHbIX HPR no3unuii B moprderne Ha ocHoBe 1
KOHTpakTa, (2) apudmerndeckue cpeaaee HPR u crangaptasie otkinonenus HPR.

VYpaBuenus (5.14) u (5.20) mokaspiBalOT, Kak Haxoauth HPR 1 mimHHBIX ©
KOPOTKUX TMO3UIMK 1O oniuoHaMm. YpaBHenue (5.18) moxaspiBaeT, Kak HaXOJWTh
cpenHee reomeTpuieckoe. Mbl MOKeM TakKe ONpeleInTh cpeiHee apupMeTuIecKoe:

JUist IIMHHBIX OMIIUOHHBIX MO3UIIHH, T.€. OTHECEHHBIX B J1e0eT:

+85D
(5.262) AHPR={ ) ((1+f*(ZTU-Y)/S-1)*PTU)}/

U=-85D

+8SD

/ Y, P(T,U)

U=-85D
Z[J'IH KOPOTKHUX OIIIMHMOHHBIX HOSI/IHHﬁ, T.€C. OTHECCHHBIX B KPCAMT:

+8SD

(5.266) AHPR={ >, ((1+f*(1-Z(T U-Y)/S))*P(T, U)}/

U=-85D
+85D

/Y, P(T.U)

U=-85D

rane AHPR = cpennee apudpmernyeckoe HPR;

f= ontumansHoe f (ot 0 10 1);
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S= Teky1mias 1eHa ONnIMoHa;

Z(T, U - Y)= TeopeTnueckas lieHa OMI[MOHA, KOTJa 1leHa 0a30BOr0 MHCTPYMEHTa paBHA
U - Y, a Bpewms, ocTaBieecst 0 CpoKa UCT€UEHUs, paBHO T;

P(T, U) = BepoATHOCTB, 4TO 0a30BbIil HHCTPYMEHT paBeH U, KOT/a BpeMs, OCTaBIIIEeCs
JI0 UCTEYCHUSI CPOKA UCIIOJIHEHUS, paBHO T;

Y= pasHOCTh MEXIy apUPMETHUECKUM MaTEeMaTHUYECKUM OXUJAHUEM 0a30BOro
MHCTpYMEHTa (coryiacHO ypaBHeHuIo (5.10)) u Texymieil ieHou.

3Has cpennee reomerpuueckoe HPR u cpennee apudmernueckoe HPR, MoxkHO ompe-
JIETIUTh CTaHAApPTHOE OTKJIOHEeHUEe 3HaueHuii HPR:
(5.27) SD=(A*2-G"2)" (1/2),

rae A = apudmernueckoe cpenaee HPR;
G =reomerpuyeckoe cpennee HPR;

SD = crangapTHoe oTKIOHEeHUEe 3HauyeHnii HPR.

B sT0ii riaBe Mbl MMO3HAKOMIUIMCH €IIe C OAHUM CIIOCOOOM pacdeTra ONTHMaiabHOTO f.
[IpennoxeHHbI METO MOAXOUT JIJI1 HECUCTEMHBIX TpEUJEpoB. B Buae BXogHOTO Ma-
paMeTpa 371eChb UCIIOIb3YETCs pacipeiesieHue pe3yIbTaToB 10 0a30BOMY HHCTPYMEHTY K
ompezesieHHOM nare B OyaymieM. JlaHHbIN MOAX0 MO3BOJSET HAlTH onTuManbHOE f Kak
JUIS OTIIENIbHBIX OMIIMOHHBIX MO3MIUMK, TaK W JUJIS CJIOKHBIX MO3ULUi. CyllecTBEeHHBIM
HEJOCTATKOM METOJIa SIBIISIETCS TO, YTO CBS3M MEXKIY BCEMU TO3UIIMSIMU JIOJIKHBI OBITh
CIIy4YalHBIMU WJIM IPUYUHHBIMH.

O3HavaeT M BBIIICCKAa3aHHOE, YTO Mbl HE MOXKEM HCIIOJB30BaTh METOMBI ITOHMCKA
onTUMaNbHOro f, pacCMOTpPEHHBIC B MPEIBIAYIIMX TJaBax, JJId HECKOJBKUX OJIHOBpE-
MEHHO OTKPBITHIX MO3HMIMK WK ONIIMOHOB? HeT, BB Bcerna Moxere BeIOpaTh Hanboliee
3¢ PeKTUBHBIN C BaIleil TOUKH 3pEHHUS MOAX0J. MeTo/abl, JETAIBHO ONKMCAHHBIE B 3TOU
IJ1aBe, UMEIOT KaK OMNpeJeJeHHbIE HEIOCTaTKH, TaK U JOCTOMHCTBA (HalpuMep BO3-
MOXXHOCTh pacueTa ONTHMAaJIbHOTO BPEMEHH BbIX0Ja). B ciiemytomieit rimaBe Mol Oyjaem
U3y4aTh TEMBbI, KACAIOIIHUECs MOCTPOCHUS ONTHMAIBLHOTO MOPTQEis, 4TO TMO3JHee MO-
MOXET HaM B YIIPABJICHUHU KalMTAJIOM IPHU OJJHOBPEMEHHON TOPIroOBJE MO HECKOJbKUM
TTO3UITHSIM.

Llenp 3TOM KHUTU — HW3YYUTh MOPT(HETH PHIHOYHBIX CHCTEM, HCIIONB3YIOUIUX pa3-
JMYHBIC UHCTPYMEHTHI C Pa3JIMYHbIX PHIHKOB. B MTaHHOM ri1aBe MbI IOCTATOYHO MOAPOO-
HO PacCMOTPEIU TEOPETUUYECKHUE LIEHBI OMIIMOHOB U TENEph NEPEHIeM K CO3IaHUI0 OIl-
TUMAITBHOTO TTOPTQEsL.

I'naBa 6
KoppeasiunonHbie ¢BsA3U M BbiBeAeHHE 3P PEeKTUBHOU
rpaHUIbI

Mbi y3Hanu Heckobko cnoco608 Noucka ONMUMAIbHOZO KOIUYEC8d NpU MOp2osiie
Pvrouepcamu, akyusmu u ONYUOHAMU (MO OMOENbHOCMU UTU COBMECMHO C OpyeUMU
UHCMPYMeHmamu), Ko20a cyujecmayem aubo Ciyyaunas, oo NPUYUHHASL C853b MeHCOY
yeHamu uHcmpymenmos. Mooicho onpedenums onmuMaibHull HAbop, Ko20a Ko @uyu-
eHM JIUHEUHOU KOoppensiyuu 08yx nodvlx dnemenmos nopmeens pasen 1, - 1 unu 0.
Oounaxo ceéa3u medcoy 08yMs dlemeHmamu nopmgbens, paccmampugaem U Mol
KOppenayuro yeH (8 HemMexaHuueckou mopeosol cucmeme) uiu usmeHeHuu oanauca (8
Mexauuueckou cucmeme), peoko oarom maxue yYOOOHvle 3HaAYeHUs KO3pduyuenmos
JUHEUHOU Kopperayuu. B smotl enase onucan cnocobd onpeoenenus 3Q@exmusrou
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2paHuybl nopmeerei pIHOUHbIX CUCEM, KO20a KOIDhuyueHmyl TUHEUHOU KOpperayul
J100bIX 08YX KOMNOHEHMO8 PACCMAMPUBAEMO20 NOPM@PeENs NPUHUMAIOM NPOU3BOTbHbLE
3Hauenuss medcoy -1 u 1 exmouumenvro. Jlanee onucan memoo, NpUMeHseMblll
npogeccuonanamu 0is paciema ONMUMAIbHbIX nopmehenei akyuii. B credyrowei enase
Mbl aoanmupyem e20 Ol UCNONb308AHUS TH00bIX UHCmMpyMenmos. [lanHas 2nasa
OCHOBAHA HA BANCHOM NPEONONONACEHUU, KOMOpOe 3aKIUaAemcs 6 MmoM, Ymo
pacnpedenenus, 2eHepupyiowue Nocie008amelbHOCMb — COelok  (pacnpeodeieHus
npubvlieii), umerom Koueunyro oucnepcuto. Ilpeonodicennvie memoovl 3¢ppexmusHovl
MOJbKO M020a, K020d UCNONIb3YeMble 6X00HbLE OAHHbIE UMEION KOHEUHYIO OUCnepcuo’.

Omnpenenenue npoodaeMbl

Ha HexoTOpoe Bpemst ocTaBUM camy MJICI0 ONTHUMalIbHOTO f (MBI BepHEMCS K HEMY MO3-
*e). Jlerue Bcero MoHATH MapaMeTpUYeCKOe BbiBeleHHE 3(PPEKTUBHON TpaHUIIbI, €CIIH
paccMoTpeTh nopTdens akuuil. bynem UcXoauTh U3 TOro, YTO 3TH AKLUU HAXOAATCS Ha
JICHE)KHOM CYETE U MOJIHOCTHIO OIIaYeHbl, T.€. OHU KYIUIEHbI HE 3a CYEeT KpeauTa, Momy-
YeHHOro OT Opokepckod (upMmbl (He Ha MapKHHAIbHOM cuere). C yd4eToM 3TOro
OTpaHMYEHUS! Mbl BbIBe/IeM d(PPEKTUBHYIO TPaHUILy MOPTQeseH, T.e. U3 NMPeaI0KEHHBIX
aKIUil co3maauM  KOMOMHAIMIO, KoTopas OyAeT HuMeThb HauMEHBIIUH YpPOBEHb
OKHUJAeMOr0 pHUCKa JUIs JAHHOTO YPOBHSA OXHJAA€MOTO BBIMIPbHIIIA. OTH YPOBHU
3a/1al0TCsl CTENIEHBIO HENpUATUS pucka nHBecTopoM. Teopus Mapkosuna (nnu Cospe-
MeHHas Teopus moprderns) yacto Ha3biBaeTcss meopuetl E— V (Expected return (oxuna-
emasi mpuObLTE) — Variance of return (aucnepcust npuosN)). OTMETHTE, YTO BXOJIHBIC
napaMeTpbl OCHOBAaHbI Ha JAHHBIX MO MPHOBUIM, TAKUM 00pa30M, BXOJHbBIE JaHHBIE JUIS
BbIBeJICHUS 3()(PEeKTUBHOM IpaHUIBI — HTO MPUOBUIH, KOTOPHIE MBI O’KUAAEM IO TAaHHOH
aKlMU, U JUCHePCHUsi, KOTopas 0XKHUAaeTcsl OT 3TUX npuObuiel. [IpuObuin mo akuusM or-
peAensATCA KaK JMBHUJEHIBI, OKUAAEMBIE 32 ONPEAEICHHBIN NEPHUOJ BPEMEHH, ILIIOC
MOBBIILIEHUE PHIHOYHON CTOMMOCTHU aKUUi (MM MUHYC YMEHBILIEHHE) 3a 3TOT XKe MepH-
0Jl, BBIDA)KEHHBIE B IPOLIEHTAaX. PaccMOTpUM ueThIpe MOTEHIMAIBHBIE HHBECTULIMH, TPU
13 KOTOPBIX — B aKIIMM, & OJlHa — B cOeperareiabHbId CYET C MPOIEHTHON CTaBKOH 8
1/2% B rtox. OtMmeTbTe, YTO B OTOM IMpHUMEpPE NPOJOJKUTEIBHOCTh IepuoJa
MHBECTUPOBaHUS (KOTJa Mbl U3MeEpsieM NMPUOBLIN U UX Jucnepcun) — 1 rox:

WuBectunmst Oxugaemas npuoObLIb Oxuaemast Auctepeust IpuobLIH
Toxico 9,5% 10%

Incubeast Corp. 13% 25%

LA Garb 21% 40%

CbheperarenbHbIH cueT 8,5% 0%

Ecnu mpuGaBuTh K 3HAYCHHUIO OUaaeMoi puObLTH eauHuIty, Ml torydnm HPR. Tak-
K€ MBI MOKEM M3BJIEUb KBAJIpaTHBIM KOPEHb M3 3HAYEHUS 0KMJIaeMOW AUCTIEPCUU TIPH-
OBUTH U MOJTYYUTh O’KUJAaeMOE CTaH/IaPTHOE OTKIOHEHHE MPHUOBLIH.

! Jnis monmydeHust nomomHUTENbHONH MH(popMmanuu npountaiite Fama, Eugene E, «Portfolio Analysis in a Stable
Paretian Market», Management Science 11, pp. 404 — 419, 1965. dama npoaEeMOHCTPUPOBAT TAPAMETPUUECKIE
MeTobl oUcKa 3(GGEKTUBHON TPaHHUIIBI IJIsl CTAOWIIBHO PACIpeeICHHBIX LIEHHBIX OyMmar (pachpenesieHust KOTOPhIX
00J1a/[al0T OJMHAKOBBIM XapaKTEPUCTHUECKUM II0Ka3aTenaeM A), Korja HpHOBUIM KOMIOHEHTOB 3aBHCSAT OT OIHOTO
HHJEKCa OCHOBHOTO pbIHKA. CyliecTByeT W Jpyras paboTa, NMOCBSLICHHAs BBIBEACHUIO 3()(GEKTHBHOW TpaHUIBI B
YCIIOBHSIX OECKOHEYHOW ANCIIEPCHU NPHObLIEH KOMIIOHEHTOB MOPTQEs. DTH METOABI HE PaCCMaTPHUBAIOTCS B JAHHOM
KHHT€, HO JUISl 3aMHTEPECOBAHHBIX YHTATENICH €CTh CCHUIKM Ha COOTBeTcTBYMOIME cTaThil. O pacnpenenenun [lapeto
Bbl CMOXETE Y3HaTh M3 MpuiokeHus B. Heckonabko cnoB 0 OECKOHEYHOH IHMCIEPCHM CKa3aHO B pasziele
«Pacmpenenenne CThIOJJEHTa» B IPUIIOKEHNH B.
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HCHOHBSyeMBIﬁ BpeMeHHOﬁ TOPHU30OHT HE HUMCCT 3HAYCHUA IIPpU YCIOBHUH, YTO OH
OI[I/IHaKOBHﬁ AJI1 BCEX paCCMATpUBACMBIX KOMIIOHCHTOB. Ecmu peYb UIACT O HpI/I6I>IJII/I,
HCBAXXHO, YTO MbI HCIIOJB3YCM: I'0d, KBApTall, 5 jer uam ACHb, — IIOKa OXHNIAaCMbIC
HpI/I6I>IJII/I N CTAHAAPTHBIC OTKJIIOHCHUSA IJIA BCCX paCcCMAaTpUBACMbIX KOMIIOHCHTOB MMC-
0T OJJHU U TC K€ BPpECMCHHBIC PAaMKH.

WuBectuiys Osxupnaemas npuosLis (HPR) O’xkutaeMoe CTaHAapTHOE OTKIOHEHHE
TPUOBLIH
Toxico 1,095 0,316227766
Incubeast Corp. 1,13 0,5
LA Garb 1,21 0,632455532
COeperarenbHbIN CYeT 1,085 0
O)KI/IIIaeMaSI HpI/IGBIJIB — OTO0 TO XK€ CaMO€, YTO H HnOmMeHYyudlbHasd 7’lp1/l6blﬂb, a

qucriepcus (MM CTaHIapTHOE OTKIOHEHHE) 0KHIAeMbIX MPUOBLIECH ~ TO K€ camoe, 4TO
u nomenyuanvHoli puck. OTMETbTE, YTO JaHHAs MOJENb JByMepHas. MbI MoOxeM
CKa3aTb, 4YTO MOJIeNb TMpEACTaBlieHa MPaBbIM BEPXHUM KBaJPaHTOM JIE€KapTOBOM
CUCTEMBbI KoOopAMHAT (CM. puUCyHOK 6-1), rme mo BepTukanu (och Y) OTKJIAAbIBACTCS
oXXupaemasi TpUOBLIL, a 10 TOpu3oHTaIU (och X) OTKJIAQAbIBAeTCA OXKHJIaeMast
JTUCTIEPCHS, WA CTAaHAAPTHOE OTKIIOHEHHE MPUOBLICH.

1,4
1,3
La Garb
120 *
Incubeast
Toxico *
COeperareNsHEIN CYET
1,1+ *
*
1 1 1 I i 1 L L 1
50,1 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

Pucynok 6-1 Ilpaswiii sepxnuti K8aOpaHm 0eKapmogoll cucmemvbl KOOPOUHAMm

EcTb u npyrue acnekTbl MOTEHLIMAIBHOTO PUCKA, TaKHE KaK MOTEHIMAJIbHBINA PUCK (Be-
POSITHOCTH) KaTacTpoduueckoro yoObITKa, KoTopelid Teopuss E — V He paccmaTpuBaer
OTJENBHO OT AMCIIepcuu MpuoObuIel. Mbl He OyneM M3ydarh 3Ty KOHLEMIUIO B TaHHON
rinaBe, a Oyaem obcyxnars Teoputo E — V B knaccuueckom Bapuante. MapKoBHIL TakKe
yTBEpKJall, 4TO MOPTQenb, MOTyUYeHHbIH u3 Teopun E — V, onTuManeH TOIbKO B TOM
cllydae, eclid MOJIE3HOCTh, T.€. «yJ0BIETBOPECHUE» NHBECTOPA, ABISAETCS JIULIb (DYHKIIH-
eil oxxumaeMol MpUOBLTN U JUCTIEPCUU OXKUTAeMOM mpuObuId. MapKoBUI] yKa3all, YTo
MHBECTOP MOXXET HCIOJIb30BAaTh U 00Jie€ BBICOKME MOMEHTBI PACIPEICNICHUs, a He
TOJIBKO TEpBbIE 1Ba (Ha KOTOPBIX OCHOBaHa Teopust E — V), HanpuMep acumMMmeTpuio u
9KCLECC 0KUAAEMBIX PUObLIEH.
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[ToTeHnnanbHBIA PUCK — OYEHb €MKOE TOHATHE, OH sBisieTcs (yHKUIHEH Topas3io
0O0JIBIIEro YMCIa MEPEMEHHBIX U BKJIIOYAET 00Jie€ BHICOKME MOMEHTBI paclpe/leleHHM.
Tem He MeHee Mbl OyaeM ONpeAeNsiTh MOTCHUUATbHBIH PHUCK Kak JUCIEPCHUIO
oxxujaemblx npuObuieil. He cimenyer, opHako, mosmaraTh, 4TO 3TUM PHUCK IMOJIHOCTBIO
ompeneneH. PUck HaMHOro mmMpe, W €ro peajbHas MPUPOJA IJIOXO IMOANAETCS KOJIH-
YECTBEHHOM OIICHKE.

[lepBoe, 4yTO MOJIKEH CEeNaTh UHBECTOP, KEJIAIOIINM UCII0Nb30BaTh Teoputo E — V,

9TO MNpuUAaTh KOJWYECTBEHHBI CMBICI CBOUM IIPEIIOJIOKEHUSIM OTHOCHUTEIBHO
OXKUJaeMbIX MpHUOBbLIEH U Jucrepcuil MpuObLIel paccMaTpUBaEMBbIX IIEHHBIX Oymar Ha
OIpe/IeIECHHOM BPEMEHHOM TOPHU30HTE (MEPUOJIE YAECpKAHUS). DTU napamempsl MOKHO
MOJIYYUTh SMIUPHUECKU. MTHBECTOp MOXKET paccCMOTPETh MPOLUIYI0O HUCTOPHIO LIEHHBIX
Oymar ¥ paccyuTaTh NpUOBUIM U WX JUCIEPCHH 32 OIpeJesIeHHbIe nepuoabl. Kak yxe
OBLJIO OTMEYEHO, TEPMHH «npubwbLIuy» O3HAYaeT HE TOJBKO IUBUACHIBI MO IEHHOU
Oymare, HO ¥ JIOObIC TIOBBIMICHUS CTOMMOCTH IIGHHOW Oymaru (B TMPOIICHTaX).
Jlucnepcust SBISETCA CTaTUCTHUYECKOW JHCIIEpCHEN TPOICHTHBIX MpuObLIeH. Jlis
ONpeeNeHUs] O0XXUJAeMOW MNpUOBUIM B MEPHUOJ YAEpKaHUS MOXXHO HCIIOJIb30BATh
JUHEWHYIO PErpeccuio Mo MpOUUIbIM TpuObUIAM. Jlucmepcusi Kak BXOJIHOM mapaMerp
OIpezessAeTcsl MyTeM pacuera JUCIEPCUU KaXKIAOW MPOLUION TOYKH JaHHBIX Ha OCHOBE
€€ CIIPOTHO3MPOBAHHOTO 3HA4YEHHs (2 HE Ha OCHOBE JIMHUU PErPEeCcCHH, PACCUYUTAHHOMN
JUISE TIPOTHO3HPOBAHMSI CIIEMYIOMICH OXuaaemMod mnpuoObumm). Bmecto TOro 4YTOOBI
OTpeAeNATh ST 3HAYEHUS HMIUPUYECKUM CIIOCOOOM, HHBECTOP MOXKET OIIEHUTh
3HaYeHHs Oyaymmx OpHObUIEH u aucrepcuii’. BO3MOKHO, HAWIYUYIIHM CIIOCOOOM
HAXO0XJIEHUs apaMeTpoB SABIsieTCsl KOMOMHANNUA 000MX MOAX0A0B. MHBecTOpy cremayer
UCIIOJIB30BaTh SMIIMPUYECKUA MOAX0A (T.e. MCIIOJIBb30BATh HCTOPUUYECKHUE JIAaHHBIE),
3aTeM, €CIM 3TO HEeOOXOAMMO, MOXKHO YYecTb MPOTHO3 OTHOCHUTEIBHO OyAyIIHX
3HAUEHUH 0XKMJIaeMBbIX NpUObLIeH 1 nucnepcuil. CiaenyomuMy napaMmeTpamMu, KOTopble
JIOJDKEH 3HaThb MWHBECTOP JJs  HWCIHOJb30BAaHMUS JAaHHOTO  METOJA, SIBISIOTCS
K02(pPHUIIMEHTHI TMHEHHON KOppeNsui NpuObUIeld. DTH TapaMeTpbl MOKHO TOTYYUTh
SMIUPHUYECKH, TTYTEM OLIEHKH UJIU C MOMOIIBI0 KOMOMHAIIMYA 000UX MOIX0/IOB.
[Tpu ompenenennu K03(PpPUINEHTOB KOPPEIALNUN Ba)KHO HCIIOIB30BaTh TOYKH JAHHBIX
TOTO JK€ BpPEMEHHOTO TEpHUOJAa, KOTOPBbI ObUI HCMONB30BaH Sl OMNpEIesICHUs
OKUJaeMbIX NpUObLIEH U aucniepcuil. IpyruMu cioBamu, €Ciad Bbl MCIIOJIB3YETE T'OJI0-
BbI€ JIaHHBIC U1l OIpENesICHHs] OXKUAAeMbIX MPUObUIeH U qucrnepcuu mpuobLieit (T.e.
BEJIETE pacyueThl Ha TOJOBOM OCHOBE), CIEAYET HCIIOJIb30BATh T'OJOBbIE JaHHBIE U IPHU
onpeaeneHud KOdPPUIMEHTOB Koppensiuuu. Ecau Bel Hucmonb3yeTe JHEBHBbIE JaHHbBIE
JUISL OTIPENIETICHUS OKUAaeMbIX IPUOBbIEH U AMCTIEpCUM NPUOBLIEH (T.€. BEETE pacueTsl
Ha JIHEBHOW OCHOBE), TOTJla BaM CJEIyeT MCIIOJIb30BaTh JTHEBHBIC JAHHBIC ISl OMpe-
neneHust KodQQHUIMEHTOB KOppesaiii. BepHeMcs K HaIlllUM YeThIpeM MHBECTUIHSIM —
Toxico, Incubeast Corp., LA Garb u cbeperarenbHoMy cdeTy. [I[pucBOMM UM CHMBOJIBI
T, 1, L u S coorBercTBeHHO. Hike mpuBeaeHa tabmuma ux kodhGUIMEeHTOB JTUHEHHON
KOPPEJISALHHN:

I L S
T -0,15 0,05 0
I 0,25 0
L 0

! Pacuer JUCIICPCUN MOKET OKa3aTbCsA JOBOJIBHO CJIOKHBIM. Boitee nerkum criocodoM sBIIsSIETCS pacyder
CpeaHero abCOIFOTHOTO OTKJIOHCHUSA, KOTOPOC CJICAYCT YMHOXHUTL HA 1,25 JJIA TOJTYYCHH A CTAaHAapTHOT'O
OTKJIOHeHUs. Eciin BO3BECTH 3TO 3HAUCHHE B KBaJpaT, MbI IMOJTYUYHUM OLICHKY AUCIICPCUU.
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Ha ocnHoBe IMOJIYYCHHBIX IIaApaMCETPOB MbI MOKEM PACCUUTAThb Koeapuayuio MCXKAY ABY-
M ICHHBIMU 6YMaFaMI/I:

(6.01) COV, (=R,  *S5*8,
e COV, = KoBapuaisa Mexiy LieHHOi Oymaroi a u neHHou Gymaroii 6;
R, . = xoacbbuiMeHT TMHCIHON KOppeIsiLuU MeXIy a U §;

a,6
S, = CTaHIapTHOE OTKJIOHEHHE LEHHON OGyMaru a;
S,= CTaHJapTHOe OTKJIOHEHWE LEHHO Oymary 6.

CrangapTHble OTKJIOHEHHS S, U Sg MOXKHO HaWTH, B35B KBaJIPATHbII KOPEHb AUCIEPCUU
O’KU/IaeMbIX NMpUObLIEH U1 LeHHbIX Oymar a u 6. BepHemcs k Hamemy npumepy. Mol
MOKeM ompeaenuTh kKoBapuanuio Mexay Toxico (T) u Incubeast (I) cremyromum
obpazoM:

COV,,=-0,15+0,10 " (1/2) * 0,25 " (1/2)
=-0,15 % 0,316227766 * 0,5

-0,02371708245
3Hasi KOBapUAIMIO U CTAHIAPTHBIC OTKJIOHEHHS, MBI MOXEM pacCYUTaTh Kod(hduimeHt
JUHEUHOUN KOPPEIISIUU:

(6.02) R, ,=COV, ,/(5,*8y,
e COVa, s = KOBApMAlMA MeXy LeHHOH OyMaroi a u LgHHOH OymMaroi 6;
R, ; = xoadduuneHT MmHeiHo# Koppeiuuy Mexay a n 6;
S. = craHgapTHoe OTKJIOHeHHE IIeHHOI OyMary a;

a

S. = cTanaapTHoOe OTKJIOHEHME IIeHHOM Dymaru ©.

OTMmeTbTe, UTO KOBapHalus IIEHHOW Oymaru camoil kK ce0e sBiseTcs TUclepcuei, Tak
KaK K03(hpUIMEHT TMHEWHOI Koppesuu IIeHHON OyMaru camoil k cede paseH 1:

(6.03) COV, x=1%8§,*8§,
=1%§,"2
=5,"2
=V,
rae COV, = KoBapuauus LCHHOI GyMaru camoit K cebe;

S, = CTaHIapTHOE¢ OTKIIOHEHHE LIEHHOX Oymarwu;
V= oucnepcus LeHHOM Gymaru.

Tenepb MOKHO CO3JaThb Ta6J'II/IHy KOBapI/IaHI/Iﬁ AJId HalIE€ro npuMepa ¢ 4€TelpbMs WHBC-
CTUIIMOHHBIMU AJIbTCPHATUBAMMU:

T | L S
T 0,1 -0,0237 0,01 0
1 -0,0237 0,25 0,079 0
L 0,01 0,079 0,4 0

S 0 0 0 0



http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

Msi cobpany HEOOXOAUMYIO MapaMEeTpUYecKyr0 MHGOPMAIUIO U TEMepb MOIbITaeMCs
c(opMyIHMpOBaTh OCHOBHYIO Ipo0OsieMy. Bo-mepBbiX, CyMMa BECOB LIEHHBIX Oymar, co-
CTaBJISIFOIIMX TOPTQENb, JOHKHA OBITh paBHa 1, Tak Kak omepanuu BeAyTCs Ha JIEHEX-
HOM CYETE, U KaX/1as LIeHHas OyMmara MoJIHOCThIO OIJIaueHa:

(6.04) ixi =1,

i=l
rae N == uucio HeHHbIX Oymar, COCTaBISIONINX MOPTheEb;
X = MpOIEHTHBIN BeC IIeHHOM Oymaru L

Baxxno ormeTuTh, 4TO B ypaBHeHHH (6.04) kaxmoe 3HavyeHHE X JIODKHO OBIThH
HEOTPUIATEIbHBIM YUCIIOM.

Crnenytoliee paBeHCTBO OTHOCHUTCS K 0XKHI1aeMOil mpuObLIN Bcero nopTdens — 31o E
B Teopun E — V. Oxunaemast npuOblIb moptdens sSBISETCS CyMMOH NMpHObLIEH ero
KOMIIOHEHTOB, YMHOKEHHBIX Ha COOTBETCTBYIOIIUE BECa:

N
(6.05) Y U *X,=E,

i=1
rne E = oxxunaemast npubbuib nopTdens;

N = 4ncino neHHBIX Oymar, COCTaBIISIOMNX MOPTQEIb;

X;= NpOIICHTHBII BeC 1IEHHOH Oymard i;
U= oxxuaemas npuObLIb LIEHHOM Oymaru 1. 1 HakoHel, Mbl OIOILIN K TapaMeTpy V,

T. € TUCTIEPCUN OKUTACMBIX MPUOBLICH:

2z
=z

(6.062) V=1 Y X*X+COV,

=1 j=1

2

N
(6.066) V=Zl 2 X+ X R, ¥S,+ S,
NJ N

N
(6.068)  V=(DX,"2*S"2)+2+) ¥ XxXxCOV,
i=1 i=l j=l+1

N N N
(6.06r)  V=(XX 2%8"2)+ 25y 2 X+ XrR»S;5S,

—_

rae V = nucniepcus OXHIaeMBIX IpubBIeit moprdens;
N = 4yuca0 UIEHHBIX OyMar, COCTARIMIONIUX TOPTheNs;

X. = IIPOLICHTHHII BeC LIeHHOM Oymaru i;

1

S. = CcTaHAapTHOE OTKJIOHEHHE OXMIAEMbIX NPUOBLICH

1

LIEHHO# OyMaru i;

COVij = KOBapHall{sa OXWJaeMbIX MpHObLUICH MeXTy LUeHHO#R OyMaroi i
M LIeHHO} 6yMaroii j;

RLJ. = K03 PHIUHEHT THHEHHON KOPPEIISTUHHA OXMIACMBIX TIPUOBLIE
MeXmy 1IeHHOM Gymaro# i M ieHHo# Oymaroii j.
Harmreii nienpto siBnsieTcsl MOKMCK 3HaueHU X (MpUYeM MX CyMMa paBHA €IUHHIIE), KO-
TOpBIE JAIOT HAUMEHbIIEe 3HaUeHue V i onpeneneHHoro 3HaueHuss E. Makcumusu-
poBaTh (WM MUHMMH3UpoOBaTh) GyHKIM0 H(X, Y) npu Haau4uu yClIOBHS WIH Orpa-
auueHus G(X, Y) MoxHO ¢ momoIisio Metoa Jlarpamka. J{iist aToro 3apaqum GyHKITHUIO
Jlarpanmxa F(X, Y, L):


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

(6.07) F(X,Y,.L)=HXY)+L*G(X,)Y)

Obparure BHUMaHue Ha (opmy ypaBHeHus (6.07). Hosas ¢ynkums F(X,Y,L) paBHa
MHOXHTENIO Jlarpamka L (ero 3HaueHue Mbl IIOKa HE 3HAEM), YMHOKEHHOMY Ha Orpa-
HUuuTenpHyo ¢ynkuuo G(X,Y), matoc nepBoHavanbHas Gynkius H(X,Y), sxkctpemym
KOTOPOH MbI MU XOTUM HAWTH.

Pemenne 310l cuctemsl U3 Tpex ypaBHeHUH AacT TOYKU (X;Y|) OTHOCHUTEIBHOIO
IKCTpeMyMa:
FXY,L) =O0F(X)Y,L)=0F.(X,Y,L)=0

JlomycTiM, MBI XOTUM MaKCHMHU3UPOBATh MTPOU3BEACHUE JIBYX YUCEI MPH yCIOBUU, YTO
ux cymma paBHa 20. ITycte X u Y aBa umcna. Takum obpazom, H(X,Y) = X * Y
sBisieTcss  (DyHKIMEH, KOTopas JOJDKHA OBITh MaKCHMH3MPOBaHA TP  HATUYHAU
orpanunuutenbHol Gy G(X,Y) =X +Y - 20 = 0. 3agaaum ¢pysnkuuto Jlarpanxa:
FX,Y,L)=X*Y+L *(X+Y-20) F«(X,Y,L)=Y+L F(X,Y,L)=X+L F.(X,Y,L)=

X +Y-20

Teneps npupasusem FAX,Y,L) u Fy(X,Y,L) Hy/Ir0 1 pemnM kaxaoe U3 HUX JUIsl TIOJTy-
yeHus L:

Y+L=0 Y=-L u

X+L=0 X=-L

Teneps, npunsB FL(X,Y,L) = 0, mbl nonyunm X + Y - 20 = 0. Hakonen, 3amenum X u Y
SKBUBAJICHTHBIMU BBIPAKEHUSIMH, cOAepKammmMu L:

(-L)+(-L)-20=02*-L - 20 L=-10

Tak kak Y =-L, To Y = 10 u X = 10. MakcumanbHoe npoussenenue: 10*10= 100.
Meton MHoxuTenei Jlarpanxa Obul IPOJEMOHCTPUPOBAH ISl JBYX IMEPEMEHHBIX U
onHoil OlpaHnuntensHOM QyHKIMH. MeTon MOXHO TakKe NPUMEHATh, KOI/la ecTh 00-
jee 4eM JIBe MepeMeHHbIe M Oosiee yeM oJlHa OorpaHWuMTeNbHas ¢QyHkuus. [anee s
npumMepa cienyer ¢popma Ui MOMCKa SKCTPEMyMa, KOrla €CTh TpU MEPEMEHHbIE U JIBE
OTpaHUYUTENIbHbIE (QYHKIINU:

(6.08)  F(XY.ZL,L)=HXY,Z) +L *G(X\Y,Z) +L,*G,XY2)

B stoMm cirydae, 4T0OBI ONIPEAETUTh TOYKH OTHOCUTENIBHBIX SKCTPEMYMOB, BaM HAJI0 pe-
[IUTh CUCTEMY U3 MSTH YPaBHEHUU C MATHIO HEM3BECTHHIMU. [103)Ke MBI MOKaxeM, Kak
3TO CAENaTh.

Chopmynupyem mpobiieMy HECKOJIbKO HHaue: HeOOXOJMMO MHUHUMHU3HUPOBATH V, T.€.
JIMCTIEPCHIO BCETO MOPT(HEs, C y4eTOM JBYX CICAYIOIIUX OTPaHUYCHUN:

N
(6.09) (in *U,)—-E=0

i=]

N
6100 Q. X)-1=0,

rae  N= 4HcIo EHHBIX OyMar, COCTAaBIAIOMIUX MOPTQEsb;
E = oxxunmaemasi mpuObLUIb MOPTQhENs;
X = MpOIECHTHBIN BEC IIECHHOM Oymart i;

U. = oxxuaemasi npuObUIb EHHOM OyMart i.

MuHMMH3anusl OrpaHUYEeHHON (YHKIIMKM MHOTHX TEPEMEHHBIX MOXET OBITh NMPOBEJCHA
nyTeM BBelleHUs MHOxuTenei Jlarpanxka u yactHoro auddepeHnupoBanus Mo Kakaou
nepemMeHHoil. IlostoMy MbI copMmynupyeM TIOCTAaBICHHYIO 3aJady B TEPMHHAX
dbyukun Jlarpanxa, kotopyto HazoBem T:
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N N
(6.11) T=V+L*(QX*U)-E)+L*(2X)-1),
i=l i=1

rae V= nucnepcus 0XKuJaeMbIX NpuobLIeit moprdens u3 ypaBuenus (6.06);
N = 4ncino HeHHbIX Oymar, COCTaBIISIOIINX MOPTQEIb;

E = oxunaemas npuObuib moprdens;
X. = NpOIICHTHBIN BeC IIECHHOW Oymard i,

U. = oxxugaemasi npuObUIb IEHHOM OyMard i;
L, = nepBblii MHOXUTENB Jlarpanixka;

L = Bropoit MHOXkUTENB JIarpanxa.

Mps1 nonyuum noprdenb ¢ MUHUMaIbHOM aucrnepcueit (T.e. MMHUMaJbHBIM PUCKOM),
NPUPABHAB K HYJIIO YaCTHBIE MPOU3BOAHbBIE (PyHKIMH T MO BCEM MEPEMEHHbM.

JlaBaiiTe cHOBa BepHEMCS K HalllUM 4eTbipeM uHBecTulusaM: Toxico, Incubeast Corp.,
LA Garb u cbeperatenbHoMy cuety. Ecnu Mbl BO3bMEM NMEPBYIO YAaCTHYIO MPOU3BOIHYIO
T mo X, TO moy4nM:

(6.12)  8T/8X,=2#X,+COV, +2%X,*COV, , +2%X, *COV, ,+

+2%X,#COV,,+L *U +L,
[IpupaBHsB 3TO BbIpaXKEHUE HYIIIO U Pa3/eB 00€ YaCTH ypaBHEHUS Ha 2, IOJIyYUM:
X, * COV, | +X,*COV, , + X, * COV, , +
+X,*COV, , +05+L,*U +0,5+L,=0
Takum xe oO6pazom:
8T /8X,=X, * COV, , + X, * COV, , + X, * COV, , + X, x COV, ,+
+0,5%L,*xU, +0,5%L,=0
8T/ 8X,=X, * COV, , +X,* COV, , + X, * COV, , + X, + COV, , +
+0,5%L *U, +0,5+L,=0
8T / 8X, =X, * COV, , +X,* COV, , + X, * COV, , + X, * COV, , +
+05+L *U, +05+L =0

Y Hac yxe ectb 8T / 8L, mockoneky ato ypaBHeHue (6.09), u 8T / 6L, — 370 ypaBHe-
gue (6.10).

Takum oOpaszom, npobiaemy MuHUMH3anuud V npu gaHHoMm E ans moptdens ¢ N
KOMIIOHEHTAMH MOKHO PEUIUTh C MOMOIIbI0 cuctembl N + 2 ypaBHeHuit ¢ N + 2 Heus-
BeCTHBIMU. JIJIs ciydasi ¢ 4eThIpbMsI KOMITOHEHTaMH 00oO0IeHHas Gopma OyaeT uMeTh
[ (14% 0111715 8:3701 &

X*U+X*U+X »U+X *U=E

X, +X+X +X,=1

X, * COV,  + X, * COV, ,+ X, * COV, ,+X,* COV, , +
+0,5«L *U +0,5«L,=0
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X,* COV, |+ X,* COV, ,+ X, * COV, ,+ X, *COV, , +
+0,5%L,*U, +0,5+L,=0

X, * COV, ,+ X, * COV, ,+X, * COV, ,+ X, * COV, ,+
+0,5+L,*U, +05*L, =0

X, * COV, ,+X,* COV,,+ X, * COV, ,+ X »COV, , +
+0,5%L *U, +0,5+L, =0,

rie E = oxxunaemas npuObuts moptdens;

X = IpOIICHTHBIN BEC IIEHHOM Oymard i;

U; = oxumaemast nprObLIb IO IIEHHON Oymare i;

COV 4,5 = KoBapuanus Mexay [IeHHbIMU OymaramMu A u b;

L, = nepBb1it MHOXMTEND Jlarpanika;

1, = BTOpO¥ MHOXUTENb Jlarpanxa.

O600menny0 (HopMy MOXKHO HCTIONB30BaTh IS JHOOOTO YKClia KOMIIOHEHTOB. Hampu-
Mep, €CIIM Peub UIET O TpeX KoMmmoHeHTax (T.e. N = 3), cucrtema ypaBHEHUH OyJeT BBIT-
JSJETH CIEIYIONUM 00pa3oM:

X*U+X,*U+X *U=E

X, +X,+ X, =1

X, * COV, ,+X,*COV, ,+ X, *COV, ,+0,5+L, *U,+
+0,5%L,=0 ‘

X, * COV, ,+X,* COV, ,+ X, * COV, ,+ 0,5+ L, «U,+
+0,5+L,=0

X, + COV, +X,»COV, ,+X,+COV, ,+0,5+L + U, +
+0,5%L,=0

[Ipexxne yem pemath cucTeMy ypaBHEHHMH, HEOOXOOUMO 3a/1aTh YpOBEHb OKHIaeMOMN
npubsun E. Pemenuem Oyner koMOMHaiusi BecoB, KoTopass aacT uckomoe E mpu
HauMeHbllel nucnepcuu. [locne Toro kak Bbl onpenenurecsk ¢ BeiOopoM E, y Bac OyayT
BCE BXOJIHbIE TIEpEMEHHBIE, HEOOXOIUMBIE /715l IOCTPOEHUS MAaTPULIBI KOA(PPHUIIMEHTOB.
[lepemennast E B mpaBoil yacTH NMEpBOro YpaBHEHMsI — 3TO 3HAYEHHE MPUOBUIM. AJIs
KOTOPOIl Bbl XOTHTE ONpEAETUTh KOMOMHALMIO IIEHHBIX Oymar B noptderne. Ilepoe
ypaBHEHHE TOBOPUT O TOM, YTO CyMMa BCEX OKUIAEMbIX PUObUIEH, YMHOKEHHBIX Ha
COOTBETCTBYIOIIUE Beca, I0JKHA PaBHATHCS 3a1aHHOMY E. BTopoe ypaBHeHHe oTpakaeT
TOT (PaKT, UYTO CyMMa BECOB JOJKHA ObITh paBHa 1. bbula mokazana Matpuua Juis cirydas
C TpeMs LIEeHHbIMU OyMaraMu, HO Bbl MOXKETE MCII0JIb30BaTh 00001eHHYI0 hopmy 1t N
LIEHHBIX OyMmar.

Bo3pmem oxppaembple NpUOBUTM W KOBapHallUM U3 YK€ M3BECTHOH TaOIMIbI
KOBapHaIluii U MOJICTaBUM KO3(PPUIIUEHTH B 00001meHHYyI0 Gopmy. Takum oOpa3zom u3
K03 GUIMEeHTOB 00001IIeHHOW (OpPMBI MOXKHO CO3/1aTh MaTpully. B ciyuae derbipex
koMoHEHTOB (N = 4) mbl mostyunm 6 psimoB (N + 2):

X, X, X3 Xy L, L, OtBer
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0,095 0,13 0,21 0,085 E
1 1 1 1 1
0,1 -0,0237 0,01 0 0,095 1 0
-0,0237 0,25 0,079 0 0,13 1 0
0,01 0,079 0,4 0 0,21 1 0
0 0 0 0 0,085 1 0

OtmeThTe, 4TO MBI MONyIriid 6 ctonbnoB kodddumuentoB. Eciu no6aButh cmoabey
€80000HBIX UleH08 K MaTpulle KOOPPHUIIMEHTOB, Mbl IOIYYUM PACUUPEHHYIO MAMPUYY.
3aMeThTe, YTO KOX(PQHUIMEHTH B MAaTPHUIE COOTBETCTBYIOT Halleid 0000IIeHHOU

dopme:

X, *U+X*U,+X,*U,+X +U=E

X+ X+ X +X,=1

X,* COV, ,+X,* COV, ,+ X, * COV, ,+X,*COV, , +
+0,5«L,+U, +0,5+L =0

X * COV, , + X, *COV, ,+ X, * COV, ;+ X, *COV, , +
+0,5*L U, +05+L,=0

X, * COV, |+ X, * COV, ,+ X, * COV, ,+ X, COV, , +
+0,5«L *U, +0,5+L,=0

X, * COV, |+ X, * COV,,+ X, * COV, ,+ X »COV, , +
+0,5+L, *U, +0,5+L,=0

Martpuna sBisiercss yI0OHbIM IPEACTAaBICHUEM 3THX ypaBHEHHUH. YTOOBI pemuTh cuc-
TEeMy ypaBHEHUH, HeoOXoauMo 3a1aTh E. OTBeTHI, MOTy4YeHHBIEC IPU PELICHUHU 3TOU
CHUCTEMBI YPABHCHMH, NaTyT ONTHMAJbHBIE BECAd, MUHUMHU3UPYIOIUE TUCIEPCUIO IIPH-
ObuTH Bcero noptdens s BbIOpaHHOTo ypoBHs E.

Homyctum, Mbl XoTUM HaiTh pemenue s E = 0,14, 4To cooTBeTCTBYET MpUOBLTH B
14%. IloncraBus B Matpuny 0,14 miig E u Hynu 1y nepemenssix Ly u L, B iepBbIX ABYX
CTPOKax, MBI IIOJIYYUM CIEAYIOLIYI0O MaTpULLy:

X X5 X3 X4 L, L, OtBeT
0,095 0,13 0,21 0,085 0 0 0,14

1 1 1 1 0 0 1

0,1 -0,0237 0,01 0 0,095 1 0
-0,0237 0,25 0,079 0 0,13 1 0

0,01 0,079 0,4 0 0,21 1 0

0 0 0 0 0,085 1 0

Heobxonumo nHaiitu N + 2 HEM3BECTHBIX ¢ MOMOIIBIO N + 2 ypaBHEHHI.
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Pemienune cucreM JIMHEHHBbIX YPABHEHHH ¢ MCIIOJIb30BAHUEM MATPHUIL-
CTPOK.

MHozounen — 3TO anredpanyeckoe BhIpAXKEHHE, KOTOPOE SBISETCS CYMMOMW OIpeje-
JIEHHOTO KOJIMYECTBA 3JIE€MEHTOB. MHOTrOUYJIEH C OJHUM JJIEMEHTOM Ha3bIBACTCS OOHO-
YjleHOM, ¢ TBYMS DIIEMEHTaAMH — O0B8)UYleHOM, ¢ TpeMsl — mpexuieHom u T.1. Boipaxe-
Hue 4 * A~ 3 + A" 2 +A+2 sBnsieTcss MHOTOYWICHOM, UMEIOIINM YeThIpe ieHa. UneHbl
OTJIeJIeHbI 3HAKOM ().

MHorouneHsl UMEIOT pas3iinuHble cmenenu. CTENEeHb MHOTOYJIEHA OMpPENeNseTcs 3Ha-
YeHHeM HauOoIbIIel creneHu J1Io00oro u3 aneMeHToB. CTENEeHbI0 dJIEMEHTa SBIISETCS
cyMMa ToKa3aTelield MepEeMEHHBIX, COJEpKaIUXCsl B nemMeHTe. [loka3zaHHOe BbIIIE BbI-
pakeHUe SABIIETCS MHOTOWIECHOM TpPEThel CTEeMeHH, Tak Kak snemMeHT 4 * A™ 3 umeer
TPETHIO CTEINEHb, M 3TO HAMBBICIIASA CTENIEHb CPEIM BCEX JIEMEHTOB MHOrowieHa. Eciau
Obl ameMmeHT ObuT paBeH 4*A”3*B762*C, Mbl OBl TOJYYHJIA MHOTOWICH IIECTOM
CTEMNEeHH, TaK KaK cyMMa Tokasaresei nepeMeHHbix (3+2+1) paBna 6.

MHorousieH nepBoil cTerneHn Ha3bIBaeTCs TAKXKE JUHEUHbIM YpasHeHuem U rpaduyuecku
3a/1aeTcsl MpAMOW JUHUEH. MHOTOWIeH BTOPOM CTENEHH HAa3bIBAETCS K8AOPAMHbIM
ypaeneHuem W Ha TpaduKe MpeAcTaBiseT coboil mapaboiy. MHOTOUYNIEHBI TPETHEH,
YETBEPTOM W TSATOW CTENEHU HA3BIBAIOTCS COOTBETCTBEHHO KYOUYECKUM YPABHEHUEM,
ypasHeHuem 4emseepmotl cmeneHu, ypasHenuem namotl cmenenu u T.1. I'padku MHOTO-
YJICHOB TPEThEW CTETEHU U BBIIIE JOBOJIBHO CIIOXKHBI. MHOTOUYJIEHBI MOTYT UMETH JIF000€
YHUCIIO 3JEMEHTOB M JI00YI0 CTeneHb, Mbl OyaeM paboTaTh TOJNBKO C JIMHEHHBIMU
YpaBHEHUSIMHU, T.€. MHOTOWICHAMH TIE€pBOM CTeMeHu. PemuTh cucreMy JHHEHHBIX
YpaBHEHUH MOXKHO C IMOMOIIBIO npoyedypwt I aycca-Kopoana, wnm, 910 TO XKe caMmoe,
Memooa 2aycco8cKo20 uckatoderus. YToObl MCHOIB30BaTh 3TOT METOMA, MBI JOJKHBI
CHauvajga co3JaTh PACIIMPEHHYI0 MaTpuily, OOBEAMHUB MaTpully KO3(h(UIHUEHTOB U
croynbery CBOOOJHBIX  YJIEHOB. 3aTeM  CIEIYyeT TMPOU3BECTH  IdleMeHmAapHble
npeobpazosanus sl TONyYeHUs: eouHuunot mampuysl. C MOMOIIBI0 3JIEMEHTAPHBIX
npeoOpa3oBaHuil MBI MOTy4aeM OoJiee MPOCTYI0, HO SKBHBAJIICHTHYIO TIEPBOHAYAIBLHOM,
MaTpulily. DJeMeHTapHble MpeoOpa3oBaHUs MPOU3BOJATCS MOCPEICTBOM HOCHPOUHBIX
onepayuti (Mbl ONHUILIEM WX HIKe). EAuMHWYHAsS MaTpuilia sBISETCS KBaJIpaTHOU
MaTpulieid Kod(p(UIIMEHTOB, II€ BCE 3JEMEHTHI PaBHBI HYJIO, KPOME IUArOHAIbHON
JUHUU DJIEMEHTOB, KOTOpash HAYMHAETCs B BEpXHEM JieBoM yriy. s MaTpuiibl
KOA(P(UIIUEHTOB «IIECTh HAa MIECTh» €AUHUYHAS MaTpUIla OYAET BBITIIAAETH CIEAYIOIUM

o0OpazoM:

100000
010000O0
001000O0
000100
000010
00 00 o1

Marpuna, rie 4uciao CTpOK paBHO YHUCIY CTOJOLOB, HAa3bIBACTCA K8AOPAMHOU Mampu-
yeti. barogaps 00001eHHoM Gopme 3anaun MuHUMH3anuKn V Uit naHHoro E, Mbl Bee-
raa OylneM HMeTh JIelN0 C KBaApaTHbIMM Marpuiamu koddduuuenton. EnunHuunas
MaTpuLla, IIOJIy4eHHas C IIOMOILIBIO IIOCTPOYHBIX OIEpalui, OSKBUBAJICHTHA
nepBOHavYaIbHOM Matrpuie KoddpduuueHToB. OTBETH A Halllel CUCTEMbl ypaBHEHUMN
MOYKHO TOJIyYUTh U3 KpaifHero mpaBoro BekTopa-crojoua. Exununa B mepBoil cTpoke
€UHUYHOM MATpULBI COOTBETCTBYET II€PEMEHHOM X,, IO3TOMY 3HA4eHHE Ha
nepeceueHr KpaiHero mnpaBoro CToyiOla U MepBOM CTPOKU OylneT OoTBeToM A X
Takum e 00pa3oM Ha MepeceyeHUr KpalHEero mpaBoro CTojdla U BTOPOH CTPOKHU CO-
JEepKUTCS OTBET Uil X, TaK KaK €IMHHLA BO BTOPOMl CTpoke cooTBeTcTBYeT X, Mc-
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H0JIb3Ys TIOCTPOUYHBIE ONEpaIM, Mbl MOXKEM COBEpILATh AJIEMEHTapHble mpeoOpa3oBa-
HUsS B IIEPBOHAYAJILHOM MaTpHUIIE, [TIOKA HE MOJYyYUM €IMHUYHYIO MaTpuly. 13 equnny-
HOW MaTpHIIbl MOYKHO MOJYYUTh OTBETHI Ui BECOB X ... XN—KOMIIOHEHTOB NMOPTQEs.
Haiinennsie Beca gaayT nmoptdens ¢ MUHUMAIBHON Jucriepcueit V i JaHHOTO YPOBHS
oxumaemoii npubsum E'.

MO’KHO MPOBOJIUTH TPU THIIA IIOCTPOYHBIX ONEPAIUH:
1. [ToMeHATh MeCTaMU JIFOOBIE IBE CTPOKH.

2. YMHOXHUTB JIIO0YIO CTPOKY Ha HEHYJIEBYIO MIOCTOSHHYIO.

3. JIroOyro CTPOKY YMHOXXWTh Ha HEHYJEBYIO TOCTOSHHYIO M TNPHOABUTH K JFOOOM
JIPyroM CTpOKE.

C nomomuipo 3TUX TpeX OINepaluii Mbl MOMBITAEMCS IPEOOPa30BaTh UCXOJHYIO MATPUILY
KO3 (UIIUEHTOB B €UHUYHYIO MaTPUILy

B pacmupenHoil maTpuile NpoBeaeM 3JIEMEHTapHOe Mpeodpa3zoBaHue Homep 1, uc-
IIOJIB3ySl IIPaBUJIO HOMEpP 2 IIOCTPOYHBIX omepauuid. Mbl BO3bMEM 3HAYECHHE Ha
nepeceyeHny MepBoi CTPOKH U nepBoro croidua (oHo pasHo 0,095) u mpeodpasyem ero
B enuHuily. Jyig 5Toro ymMHOXXKUM TiepByro cTpoky Ha 1/0,095. B pesynbrare, 3HaueHHE
Ha MepeceYeHnH epBOi CTPOKH U MEPBOro CTONIONA cTaHeT paBHO enuHuLe. OcTanbHble
3HAYEHUS B IIEPBOM CPOKE U3MEHATCS COOTBETCTBYIOIIUM 00pa3oM.

ITpoBesnem anemeHTapHOe mpeoOpasoBanue Homep 2. st 3Toro 3aaeicTByeM MpaBu-
JI0 HOMep 3 MOCTPOYHBIX onepauuit (Iuist Bcex CTpoK, kpome rnepsoit). [IpeaBapurensHo
JUIsL BCEX CTPOK MPOBEJIEM 3JIeMEHTapHOe Npeodpa3zoBaHue HoMmep 1, mpeoOpa3oBaB ymc-
J10, CTOSIIEE B IEPBOM CTOJIOIE KaXk/I0H CTPOKH, B €AMHUILY. 3aTE€M BCE YKCIia MaTPULIbI,
KpOME 4HCeJl IEPBON CTPOKU, YMHOKUM Ha -1. Ilocie 3Toro MoXHO nepedTu K Hemoc-
PEACTBEHHOMY IIPUMEHEHUIO MpaBuia HoMmep 3. Jlis aToro npubaBuM NMepBYIO CTPOKY K
KaXJI0i CTpOKE MaTpPHUIIbL: MEPBOE YHCIIO MEPBOM CTPOKH MPUOABUM K MEPBOMY UUCITY
BTOPOW CTPOKH, BTOPOE YHCIIO IIEPBOM CTPOKHA KO BTOPOMY YMCIIy BTOPOM CTPOKH M TaK
nanee. Ilocne storo nmpeobpazoBaHMs Mbl MOJyYUM HYJIH B MEPBOM CTOJOLE (BO BCex
CTpOKax, KpoMe MepBoii).

Tenepb mepBblil cTonbel yxe sBIsETCA CTOJIONOM eIuHMYHON Marpuubl. C momo-
HIbI0 AJIEMEHTAapHOIo MpeoOpa3oBaHUsi HOMEp 3, HUCIOJNIBb3Ys MPABUIO HOMEP 2 MOCT-
POYHBIX Ollepanuii, mpeodpa3yeM 3HaueHUs Ha MEePEeCeYeHUU BTOPOM CTPOKU M BTOPOTO
cTtonbua B emuHuiy. llocpeactBoM sneMeHTapHOro mpeodpazoBaHusi 4, HCHOIB3YS
NOpaBUIO HOMEp 3 TOCTPOYHBIX ONepaunuid, npeodpazyeM B HYJIM 3HAUYEHHUS BTOPOTO
croidna (11 BCeX CTPOK, KPOME BTOPOiL).

Takum 00pa3oM, C MMOMOINBIO MPaBUiIa HOMEP 2 M IpaBUia HOMEP 3 MOCTPOUYHBIX
orepanuii Mpl peodpazyeM 3HAYEHUs IO AMATOHAIU B €IMHHULBI U MOJYYUM €IUHUY-
Hyto MaTpuly. Ctosnber ¢ mpaBoii CTOpPOHbI OyJIET colepKaTh pelCHHE.

HepBOH(l'i(l/leaﬂ pacuiupernas mampuua

X, X, X, X, L, L, E Otzer ObbacHenne
0,095 0,13 0,21 0,085 0 0 : 0,14

I 1 1 0 0 .1

0,1 -0,023 001 * 0 0,095 1 : 0

' Beca, Ipu KOTOpBIX Mbl HONyYaeM NOPTHEIs ¢ MHHMMAILHBEIM V A JaHHOro E, GyayT TOYHBI HACTOINBKO,
HAaCKOJIBKO TOYHBI 3HAYEHHS BXOJHBIX HaHHBIX E 1 V KOMITOHEHTOB 1 K03 HDUIIMEHTHI TMHEHHOH KOPPESINH KaKI0H
BO3MOKHOM IIapbl KOMIIOHEHTOB
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-0,023 0,25 0,079 0 0,13 1 i 0
0,01 0,079 0,4 0 021 1, 0
o 0 0 0 0,085 1 : 0
Dnemenmapnoe npeobpazoearue 1
X, X, X, X, L, L, E OrtBer Oobbacuenne
11,3684 2,2105 0,8947 0 0, 1,47368 Crpokal * (1/0,095)
1 1 1 1 0 0 : 1
0,1 -0,023 0,01 0 0,095 1 E 0
-0,023 0,25 0,079 0 013 1,0
0,01 0,079 04 0 0,21 1 : 0
0 0 0 0 0,085 1 E 0
Dnemenmapnoe npeobpazosarue 2
X, X, X, X, L, L, i Ortser Oo6bacnenne
1 1,3684 12,2105 0,8947 0 0 : 1,47368
0 -0,368 -1,210 0,1052 0 0 : -0,4736  Crpoka2+(-1 * ctpoka 1)
0 -0,160 -0,211 -0,089 0,095 1 5—0,1473 Crpoka 3 + (-0,1 * ctpoka 1)
0 0,2824 10,1313 0,0212 0,13 1 : 0,03492 Crpoka4 + (0,0237 * crpoka 1)
0 00653 03778 -0,008 021 1 ,-0,0147 Crpoka5+ (-0,01*crpokal)
0 0 0 0 0,085 1 i 0
Dnemenmaproe npeobpasosarue 3
X, X, X, X, L, L, E Otser Oo0bacuenne
1 1,3684 2,2105 0,8947 0 0 : 1,47368
0 1 3,2857 -0,285 0 01 128571 Crpoxa 2 * (1 / -0,36842)
0 -0,160 -0,211 -0,089 0,095 t E -0,1473
0 0284 01313 00212 0113 1, 0,03492
0 0,0653 0,3778 -0,008 0,21 1 : -0,0147
0 0 0 0 0,085 1 E 0
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Inemenmaproe npeobpazosanue 4

X, X, X, X, L, L 1: Ortser O0pscHenne

1 0 -2285 1,2857 0 0 ,-02857  Crpokal+ (- 1,368421 * cTpoka2)

0 1 3,2857 -0,285 O 0 : 1,28571

0 0 03164 -0,135 0,095 1 E 0,05904  Crpoka 3 + (0,16054 x crpoka 2)

0 0 -0,796 0,1019 0,13 1 : -0,3282 Crpoka4+ (- 0,282431 * crpoka 2)

0 0 0,632 00097 0,21 1 ,-0,0987  CrpokaS+ (- 0,065315 * cTpoka2)

0 0 0 0 0,085 1 i 0

BDnemenmapuoe npeobpasosanue 5

X X X, X, L, L i Otser Oo0bsacuenne

10 -2285 12857 0 0, -0,2857

0 1 3,2857 -0,285 0 0 : 1,28571

0 0 1 -0,427 0,3002 3,1602 i 0,18658 Crpoka 3 * (1/0,31643)

0 0 -0,796 0,1019 0,13 1 : -0,3282

0 0 01632 00097 021 1 | -0,0987

0 0 0 0 0,085 1 |: 0

Hnemenmapnoe npeobpazosanue 6

X, X X X, L, L, E Otser Obbsacaenne
1 0 0 03080 0,6862 7,2233 : 0,14075  Ctpoka 1 + (2,2857 * cTpoka 3)
0 1 0 1,1196 -0,986 -10,38 : 0,67265  Crpoka 2+ (- 3,28571 * crpoka 3)
0 0 1 -0427 0,3002 3,1602 E 0,18658
0 0 0 -0,238 0,3691 3,5174 ', -0,1795 Crpoka 4 + (0,7966 * cTpoka 3)
0 0 0 0,0795 0,1609 0,4839 : -0,1291 Crpoka 5 + (- 0,16328 * ctpoka 3)
0 0 0 0 0,085 1 : 0
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Dnemenmaproe npeobpaszosarue 7

X, X, X, X, L, L, i Otser Ofbbacuenne
1 0 0 0,3080 0,6862 7,2233 : 0,14075
0 1 0 1,119 -098 -1038 1 0,67265
0 0 1 -0427 0,3002 3,1602 E 0,18658
0 0 ¢ 1 -1,545 -14,72 'l 0,75192 Crpoka4 = (1 / -0,23881)
0 0 O 0,0795 0,1609 0,4839 : -0,1291
0 0 0 0 0,085 1 E 0
SDnemenmaproe npeobpasosanue 8
X, X, X X, L, L, i Ortser OobacHenne
1 0 0 O 1,1624 11,760 : -0,0908 Crpoka 1 + (-0,30806 * cTpoka 4)
0 1 0 0 07443  6,1080 | 20,1692 Crpoka 2 + (-1,119669 * ctpoka 4)
0 0 1 0 -0,360 -3,139 5 0,50819  Crpoka 3 + (0,42772 * cTpoxa 4)
0 0 0 1 -1,545 -1472 | 0,75192
0 0 0 0 02839 16557 | -0,1889  Crpokas + (-0,079551 » crpoxa 4)
0 0 0 O 0,085 1 5 0
. Anemenmaproe npeobpaszoearue 9
X, X, X, X, L, L, ! Ortser Obbacnenue
1 0 0 0 1,624 11,761 | -0,0909
0 1 0 O 0,7445 6,1098 : -0,1693
0 0 1 0 -0,361 -3,140 :l 0,50823
0 0 0 1 -1,545 -14,72 : 0,75192
0 0 0 0 1 5,8307 : -0,6655 Crpoka S * (1/0,28396)
0 0 0 O 0,085 1 : 0
Hoaywennan edunuunan mampuya
XXX, X, L L, :T Ortser Obbschenne
1000 00 l 0,12391 =X,
01 00 00 : 0,12787 =
00 1000 E 0,38407 =X,
0001 00 | 0,36424 =X,
00 00 10 \ -1,3197 /0,5 =.2,6394=1L,
0 0 00 01 E 0,11217 /0,5 =0,22434 =1L,
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HNutepnperanusi pe3yibTaToB

[Toce Toro kak HaiieHa €IWHWYHAS MaTpPHIlA, CIAEAYET WHTEPIPETHPOBATH IMOJIYYCH-
HBIC pe3yJbTaThl. B NMaHHOM ciydae NpU HAJIWMYWU BXOJHBIX JAHHBIX 00 OXKHJIaeMbIX
NpUOBLIAX W JTUCIIEPCUU NPHOBUICH MO BCEM paccMaTpPUBAEMbIM KOMITOHEHTAaM, MpPH
HAM4IUKM  KO3()(OUIIMEHTOB JUHEHHOM KOPPENSUN KaXKAOH Mapbl KOMIIOHEHTOB U
oxkugaeMoin otnaude 14% Hame peuieHue sBISIETCS onTUMaibHbIM. CIIOBO «onmumans-
Hbll» O3HAYAET, YTO MOJYYEHHOE PEUICHUE AAeT CAMYI0 HU3KYIO JUCIIEPCUIO MPU 0XKH-
naemoit mpuObuH 14%. MBI MOXKEeM ONpPENeauTh 3TO 3HaUYCHHE AUCIEPCHH, HO CHadaja
MHTEPIPETUPYEM PE3YIbTATHI.

[TepBbie YeThIpe 3HaUCHUS, OT X; 10 X4 JAIOT HaM Beca, T.€. JOJU WHBECTHPYEMBIX
CPEeACTB, JUIA MOJy4eHHUs] onTuMaibHOro noprdens ¢ 14%-oii oxxumaeMoll MpHOBLIBIO.
Hawm cnenyer uaBectupoBath 12,391% B Toxico, 12,787% B Incubeast, 38,407% B LA
Garb u 36,424% B cOeperarenbhblii cueT. Ecnu Mbl xotuM uHBecTHpoBath 50 000 moin-
JIapOB, TO TIOTYUHM:

Axnus Ipouenr (* 50000 =) cymMa HHBECTHLIHI
Toxico 0,12391 $6195,50

Incubeast 0,12787 $6393,50

LA Garb 0,38407 $19 203,50

CbheperarenbHbIH cueT 0,36424 $18212,00

Takum oOpa3om, B Incubeast mbl 651 HHBecTUpOBanN 6393,50 nomnapa. Teneps gormyc-
M, 9T0 Incubeast koTupyercs mo meHe 20 AONIApOB 3a AKLUIO, T.€. CIEAYeT KyIUTh
319,675 axmum (6393,5 / 20). Ha camom niene Mbl HE MOKEM KYMUTh APOOHOE YHCIIO
aKIui, modToMy Kynum 6o 319, nu6o 320 akiuit. Ciaexyer Takke OTMETUTh, YTO HE-
Oompmoi j0T U3 19 wnu 20 akuui, ocraromuiics mocie mokynku nepssix 300 akuui,
Oyner crouTh 1opoxe. HectannapTHble, Malible JJOTbI OOBIYHO CTOSIT HECKOJIBKO JTOPOXKE,
M03TOMY MBI TieperiatuM 3a 19 unu 20 akiuii, a 370 KOCHETCS 0KH1aeMOU MPUOBLITH O
HaIIel mo3uiuu B Incubeast U B CBOIO odepesb 3aTPOHET ONTUMATBHYI0 KOMOWHAITUIO
noptdens. B HEKOTOpBIX choyyasx cleAyeT OTPaHUYUTHCS TOJIBKO CTaHIAPTHBIM JIOTOM
(B Hamem cirygae — 310 300 aknuii). Kak BuanTe, HEOOXOIUMO YUUTHIBATH HEKOTOPBIH
KOA(PGUIIUEHT YXYIIIeHUs. MBI MOXKE€M ONpPENeNIUTh ONTHUMAIbHBIM MOPTQEns ¢ TOY-
HOCTBIO JI0 JIpOOHOW YacTH aKLIMM, HO pealibHas TOPIoOBJs BCE PAaBHO BHECET CBOU
KOppeKTuBHl. EcTecTBeHHO, ueM Oofbllle Ball CYeT, TeM OmmbKke OyIeT peaabHbIN
noptdens k teoperrueckomy. Jlomyctum, BMecto 50 000 noimapoB BBl onepupyeTe
MSTHI0O MIJUTHOHAMH J0JUTapoB. Bel xoTtuTte nHBectupoBath 12,787% B Incubeast (ecnu
peub MJET TOJBKO 00 ATHX YETHIPEX WHBECTHIIMOHHBIX aJIbTEPHATHUBAX) U IMOITOMY
Oynere unaBectupoBath 5 000 000*0,12787 =$639 350. Ilpu umene 20 monmapoB 3a
akiuro BbI Obl Ky 639350/20=31967,5 akuuii. YUuThIBasi KPYTJIbIA JIOT, BBl KYITUTE
31900 akmuii, OTKJIOHSAACH OT ONTUMAIbHOTO 3HaueHus npumepHo Ha 0,2%. Korna st
MHBECTUpOBaHus y Bac ectb Toiabko 50 000 nosmapos, Bbl kynute 300 akumii BMECTO
onTuManabHOro Konudectsa 319,675 u takum 00pa3oM OTKIOHUTECH OT ONTHMAIBHOTO
3HA4YECHHS IPUMEPHO Ha 6,5%.
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MHoxwutenn JlarpaHka MMEIOT IOCTAaTOYHO WHTEPECHYI0 HMHTEpIIPETAIMIO.
[Mepemennaa L, =-8V/OE, T e. L, sBisieTcss CKOPOCTLIO U3MEHEHHUS IMCIIEPCHU
1P U3MEHCHHH OXHIaeMbIX IPpUObUTet. B Hatilem mpumepe, rae L = - 2,6394, MBI MO-
XKeM CKa3aTh, 9T0 V M3MEHAETCA CO CKOPOCTHIO -L,, WK CO CKOPOCTbIO 2,6394 enuHu-
16l Ha Kaxaywo enuduly E (pu E = 0,14).

Hnst uHTepnpeTanny nepemeHHol L, Mpl 3ameHuM dopmyrty 6X = 1 Ha 60X =M,
rie M —cymMmma wuHBecrumii (B gomnapax). Taxum  obpasom, L,=o6V/
/M. [Ipyrumu cosamu, L, npeacrapiser co6oii CKOpOCTh M3MEHEHUS PUCKA DU YBe-
JMYEHUH WIH YMEHBIICHUM MHBECTHULIMIA.

Tenepb BepHeMCs K AUCTIEPCHH BCETO MOPTdESi, MBI MOXEM HUCIIONb30BATh YpaBHe-
Hust (6.06) m1a omnpemeneHMs AMCIEPCHH. MOXHO 3aIedCTBOBaTh 060N BapUaHT
ypaBHeHuS ¢ (6.06a) mo (6.06r), MBI BOCIIOIB3yeMCA BADHAHTOM a:

N N
(6.062) V=) in* X * COV,

i=

—_

j=1

[ToncraBum 3Hauenus B ypaBuenue (6.06a) (ctp. 281):
Taxum o6pazom, npu E = 0,14 camoe Huzkoe 3Hauenune V = 0,0725872809.
Ecnu mbl 3axoTum npotectupoBarh 3HaueHue E = 0,18, To cHOBa HauHeMm c pac-

IMPEHHOW MaTPHIIbI, TOJIBKO Ha ATOT pa3 IpaBas BepxHsis siueiika Oyaer paBHa 0.18.
X Xj COVLJ

0,12391 * 0,12391 * 0,1 0,0015353688
0,12391 * 0,12787 * -0,0237 -0,0003755116
0,12391 * 0,38407 * 0,01 0,0004759011
0,12391 * 0,36424 * 0 0

0,12787 * 0,12391 * -0,0237 -0,0003755116
0,12787 * 0,12787 * 0,25 0,0040876842
0,12787 * 0,38407 * 0,079 0,0038797714
0,12787 * 0,36424 * 0 0

0,38407 * 0,12391 * 0,01 0,0004759011
0,38407 * 0,12787 * 0,079 0,0038797714
0,38407 * 0,38407 * 0,4 0,059003906
0,38407 * 0,36424 * 0 0

0,36424 * 0,12391 * 0 0

0,36424 * 0,12787 * 0 0

0,36424 * 0,38407 * 0 0

0,36424 * 0,36424 * 0 0

0,0725872809
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[lepponavajbHasg pacnmiMpeHHas MATPHIA

X, X, X, X, L, L, E OrBer
0,095 0,13 0,21 0,085 0 0 . 0,18
1 1 1 1 0 0 1 1
0,1 -0,023 0,01 0 0,095 1 :I 0

-0,023 0,25 0,079 0 0,13 1, 0
0,01 0,079 0,4 0 0,21 1, 0
0 0 0 0 0,085 1 40

C moMoIIpI0 MOCTPOYHBIX OINEPAIMi MOTYYUM €TUHUYHYIO MaTPHUILY:

X, X, X X L L | Orser

1 0 0o 0 0 0 : 0,21401=X,

o 1 0 0 0 0 : 0,22106=X,

o o 1 0 0 0 ': 0,66334=X,

o o o0 1 0 0 | -0,0981=X,

o 0 0 0 1 0 } -1,3197/0,5=-2,639 =L
o o o0 0 0 1 : 0,11217/0,5=0,22434 =L,

Ha stoT pa3 B uerBepTo#l siuciike CTOIOIAa OTBETOB MBI MOJYYUIIU OTPUIIATEILHBIN pe-
3yJpTaT. JTO O3HAYAET, YTO HAM CIEAyeT MHBECTHPOBATHh OTPULIATEIBHYIO CyMMY B
pasmepe 9,81% kanutana B cOeperarenbHblil cyeT. YToOB!I pemuTh mpobiaeMy OoTpulia-
TenbHOro X; (T.e. KOTJa 3HAuYe€HUE Ha TEPEeceYeHHH CTPOKH 1 U KpallHero mpaBoro
cTOJIOIIa MEHBIIEE WJIM PaBHO HYJIO), Mbl JOJDKHBI YAAJIUTh U3 MEPBOHAYAIHHOM pac-
IIMPEHHOW MaTpPHULBI CTPOKY 1 + 2 W cronbel 1 U pemuTh 3a1ady A HOBOM pacIiu-
peHHOlM MaTpuilbl. Eciii 3HaYeHUs MOCIEAHUX JIBYX CTPOK KpaWHEro mpaBoro CToJOIa
MEHBIIIE UM PAaBHBI HYJNIO, HAM HE O YeM OeCITOKOUTHCS, MOCKOIbKY OHU COOTBETCTBYIOT
MHOXHTENSIM Jlarpanka W MOTyT NpPUHUMATh OTpPUIlATENIbHBbIE 3HA4YeHHS. Tak Kak
OTPULIATENILHOE 3HAYEHHUE [EPEMEHHOW COOTBETCTBYET OTPULATEIBHOMY  BECY
YETBEPTOr0 KOMIIOHEHTA, MBI yAallUM W3 TEPBOHAYAIBHOW PACIIMPEHHON MAaTPHUIIBI
YETBEPTHIM CTONOEI] U MIECTYI0 CTPOKY. 3aTeM UCHOJIb3YEM MOCTPOYHBIE ONEpaLud s
MIPOBEICHHUS DJIEMEHTAPHBIX MPEe0Opa30BaHmil, YTOOBI MOTYUUTh CAMHUYHYIO MATPHUILY:

IlepBoHayaibHas PACHIMPEHHAA MATPHIA

X, X, X, L L : Ormer
0,095 0,13 0,21 0 0 . 0,18
o 1 1 0 0 :. 1
0,1 -0,023 0,01 0,095 L0

-0,023 0,25 0,079 0,13 1 . 0
0,01 0,079 0,4 0,21 1 00

C noMOIIIBI0 TOCTPOYHBIX ONEPALMH MOTYYUM €IUHUYHYIO MaTpUILY:
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X, X, X, L L | Orser

1 0 0 0 0 : 0,1283688 =X,

o 1 0 0 0 i 0,1904699 = X,

o 0 1 0 0 ! 0,6811613 =X,

o 0 0 1 0 | 2,38/05=-476=1L,

o 0o o0 o0 1 | 0,210944/0,5=0,4219=1L,

Korna BbI ynansere CTPOKH M CTOJOLBI, BaKHO MMOMHHTbH, KaKHE CTPOKH KaKUM Iepe-
MEHHBIM COOTBETCTBYIOT, OCOOEHHO KOTJa TaKMX CTPOK U CTOJOLIOB Heckousbko. Jlomy-
CTHM, HaM Hajo Haiitu Beca B moptdene npu E = 0,1965. Exunnunas matpuna, KoTo-
pyIO MBI CHayajia MOJy4YuM, OyJIeT coiepxaTb OTpUIATENIbHbIE 3HAUEHUS ISl BECOB
Toxico (X;) u coeperarenpHoro cuera (X4). [loaTomy BepHEMCs K Halel EpBOHAYAITb-
HOM pacuIMpEeHHON MaTpHUIIE:

Hepnonaqanman pacmMpeHHas MaTpHIa

X, X, X, X, L, L, E Orser OrHocures K
0,095 0,13 0,21 0,085 0 0 1 0,195 Toxico
1 1 1 1 0 0 : 1 Incubeast
0,1 -0,023 0,01 0 0,095 1 E 0 LA Garb
-0,023 0,25 0,079 0 013 1 , 0 C6ep. cuer
0,01 0,079 0,4 0 021 1 , 0 L,

0 0 0 0 0,085 1 : 0 L

2

Teneps ynanum ctpoky 3 u cronber 1 (oHn oTHOCATCS K TOXiC0), a TaKkKe yIaTUM CTPO-
Ky 6 u cTonben 4 (OHH OTHOCATCS K cOeperarebHOMY CUETY):

IlepBoHaYa/ibHas8 paCHINPEHHAA MATPHIIA

X, X, L, L, i Orser OtnocHTes K
0,13 0,21 0 0 1 0,195 Incubeast
1 1 0 0 i 1 LA Garb
0,25 0,079 0,13 I, 0 L,
0,079 0,4 0,21 L0 L

2
Wrak, Mbl OyiemM paboTath CO ClleAyIOIend MaTpULIeH:

IlepBonavanbHas paciiMpeHHass MATPHIA

XZ X3 L1 L, I OTtBer OTtrocHTCA K

|

0,13 0,21 0 0 : 0,1965 Incubeast

1 1 0 0 S LA Garb
I

0,25 0,079 0,13 1 | 0 L,
|

0,079 0,4 0,21 1 | 0 L

2
C moMoIIpI0 MOCTPOYHBIX OTNEPAIMi MOTYYUM €TUHUYHYIO MaTPUILY:
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X, X, L, Lz | OTtBer OTtHocHTCH K
|
1 0 0 0 0,169 Incubeast
0 1 0 0o 0,831 LA Garb
0 0 1 0 2,97 /0,5 =-5,94 L,
|
0 0 0 11 0,2779695 /0,5 =0,555939 L,

Pemmnte MaTpuily MOXKHO TakXe C TIOMOIIBIO 00pamuoli MaTpHUIbl KO3()PHUIIUEHTOB.
OOpaTtHas MaTpula MpyU YMHOKEHUU Ha MEPBOHAYAIBHYIO MATPUILYy NAeT CIUHUYHYIO
MaTpuily. B MarpuuHoii anredpe Marpuiia 4acTo 0003HAYaETCsl BBIICICHHOMN 3arIaBHOM
OykBoil. Hampumep, Mbl MOxeM 0O0O3HaYMTh Marpuly KodddunuentoB OykBoit C.
OOparHas Marpuila MoMedyaeTcss BepXHUM HHACKcoM -1. O6parnas marpuna k C
o6o3Hauaercs kak C'UToOBI HCHONB30BaTh JTOT METOJ, HEOOXOAMMO OIPEAECIHUTE
o0paTHyI0 MaTpHIly ajisi MaTpuilbl Kod(dunuentoB. s 3Toro mo0aBUM K MaTpHIE
KOX(PPUITMEHTOB EIUHUYHYIO MaTpuily. B npumepe ¢ 4 akuusiMu:

IepBonavaibHas paciIMPeHHAs MATPHIA

X, X, X, X, L, L, E Eaunnunas Marpuna
0,095 0,13 0,21 0,085 0 0 « 10000 0
1 1 1 1 0 0 1 01000 0
0,1 0,023 001 0 0,095 1 E 00100 0
0,023 0,25 0,079 0 0,13 1 ' 000100
0,01 0,079 0,4 0 0,21 1 , 0 000T1 0
0 0 0 0 0,085 I 1 00000 1

Hcnonb3ys mocTpouHbie onepaiuu, mpeodpazyeM MaTpuily Ko3QQGUITUSHTOB B €1H-
HUYHYIO MaTpuily. Tak KaK Ka)xaasi IOCTpOYHas omepaiusi, IpoBeJACHHas ceBa, OyIeT
MIPOBEJICHA | CIIpaBa, MBI MpeoOpa3yeM eIUHUYHYI0 MAaTPHILy CIipaBa B 0OpaTHYIO Mart-
puiy Ct

C C!
1 000 00 2,2527  -0,1915 10,1049 0,9127 -1,1370 -9,8806
01 00 00O 2,3248  -0,1976 0,9127 4,1654 -1,5726  -3,5056
0010 00 6,9829 -0,5935  -1,1370  -1,5726  0,6571 2,0524
0001 00 -11,5603 1,9826  -9,8806 -3,5056  2,0524 11,3337
0 000 10 -23,9957 2,0396 2,2526 2,3248  6,9829 -11,5603
0 000 01 2,0396  -0,173¢  -0,1915 -0,1976 -0,5935 1,9826

Tenepb Mbl MOXKEM YMHOKHTH 00parHyto Marpuily C' Ha nmepBoHaYaIbHBIN KpalHUii
IpaBblil CTOJ0EL, KOTOPBIN B HAIIEM CIIy4ae BBIMJIIUT CIAEAYIOLIUM 00pa3oM:

E

o O © o w»n
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[Tpu yMHOXXE€HHUU MaTpHIIbl HA BEKTOP-CTOJIOEI] Mbl YMHOXKaeM BCE€ SJIEMEHTHI IIEPBOTO
cTonla MaTpuIbl HAa TIEPBBIM DJIEMEHT BEKTOpa, BCE AJIEMEHTHI BTOPOTO CTOJOIA
MaTpHULIbl HA BTOPOHM AJIEMEHT BEKTOpa, M Tak fanee. Eciau Obl BEeKTOp ObLT BEKTOp-
CTPOKa, MbI OB YMHOKHIIA BCE DJIEMEHTHI IIEPBOM CTPOKU MATPHUIIBI HA TIEPBBIN AJIEMEHT
BEKTOpPA, BCE AJIIEMEHTHI BTOPOI CTPOKH MaTpPHUIIbI HA BTOPOM 3JEMEHT BEKTOpa, U TaK
nanee. Tak Kak peyb HJIET O BEKTOPE-CTOJIOIE U MOCIIEHUE YEThIPE 3JIEMEHTa HYJIU, HaM
HAJI0 YMHOXHUTH TEpBbIN cTonmOen oOparHoil marpuisl Ha E (oxkumaemast mpuObLIb
noptdenst) U BTOpoil cronben; oOpaTHON MaTpuibl Ha S (cymma BecoB). MbI moydnm
CIeNyIoIUid HaboOp YpaBHEHHI, B KOTOpbIE MOXXHO MOJACTaBUTH 3HaueHUs E u S u
MOJTyYUTh ONITUMAJIbHBIC Beca.

Mampuunas aneebpa exmouaem 6 cebsi 20pazdo OOabULE MeM U NPULONHCEHUL,
uem OvLI0 paccmompeno 8 smou 2nage. Cywecmsayiom u opyaue mMemoovl MampuyHou
aneebpwvl 0151 peuletuss cucmem JUHeUnblX ypasHenutl. Yacmo vl 6cmpemume CCbLIKU HA
npasuno Kpamepa, cumniexc-memoo unu CUMNIEKCHYI0O mabauyy. Omu mMemoovl
CllOJICHee, ueM Memoovl, OnucauHvle 6 smou 2nase. Cywecmeyem MHOHCECHBO
APUMEHeHUll MampuyHol aneebpbl 6 OUsHece U HayKe, Mbl JHce 3AMPOHYIU ee HACOJILKO,
HACKONIbKO He0OX00UMOo 0151 Hawux yeaeu. /[ns 6oniee noopooHo2o u3yueruss MampudHou
aneeopvl U ee NpuMeHeHUll 6 OuzHece U HAYKe PEKOMEHOYIO NpOYUmamv KHUSY
«MHnoowcecmea, mampuysvl u auHeltHoe npozpammuposanuey Pobepma JI. Yunopecca
(Sets, Matrices, and Linear Programming, by Robert L. Childress). Credyrowasn enasa
NOCBAULeHA MEMOOAM, YIHce PACCMOMPEHHBIM 8 IMOLL 21a8e, NPUMEHUMENTbHO K TH000MY
MopayemMomy UHCMPYMEHMY C UCHONb308AHUEM ONMUMANbHO20 [ U MEeXAHUYeCKUx
cucmem.

I'naBa 7
I'eomeTpus noprgelien

Mbi yoice no3HakOMUnUCs ¢ HECKOIbKUMU CROCODAMU pacdema OnmuManbHo2o f Ons
PpbiHOUHbIX cucmem. Taxoce mbl 3HaeM, Kak Haumu d¢@exmusHyro epanuyy. B smou
2nage Mvl NOKAMCeM, KAK 00beOUHUmMb uoer OnmumaivHo2o [ u uoew sggekmusroll
2panuybl 01 NOLYYeHUs 0elicmeumensbHo IghekmusHo2o nopmepens, ceomempuieckuil
pocm Komopozo maxkcumaner. Mol maxaice KOCHeMcst 2eomempuu nopmaers.

JIlunum peinka kanurtaja (Capital Market Lines — CMLs)

W3 npeapiayieit riaBbl Mbl y3HAIHM, KaK TapaMETPUUECKU BBIBECTH I(PPEKTHUBHYIO Ipa-
HUIly. MBIl MOXeM yIydIuTh J1t000# moprdesns myTeM WHBECTUPOBAHHUS OINpeIeIeHHON
€ro JI0JM B HAIWYHbIE (WM, YTO TO K€ caMoe, B OecHpoleHTHBIN BKIaa). Pucynok 7-1
JEMOHCTPHUPYET 3Ty CUTYaLIMIO TPAPUUECKH.

Ha pucynke 7-1 Touka A oTpaskaeT npuObUIb MO OE3pUCKOBBIM aKTHBaM. MblI OysiemM
CUMTaTh, YTO 3TO MPUOBLIL MO 91-1HEBHBIM Ka3HaueilckuM oOs3arenbcTBaM. Tak Kak
PUCK B JJaHHOM ciyd4ae (CTaHAapTHOE OTKJIOHEHHE MPHUObUICH) OTCYTCTBYET, TOUKa A
HaxOJIUTCS HA HyJIE 110 TOPU30HTAIBHOMN OCH.
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AHPR

1,06 - /

Jlunuss CML

1,04 +
DddekTHBHAA rpaHULA

1,02

1 - - 1 1 - 1

0 0,02 0,04 0,06 0,08

CTaHlIapTHOC OTKIIOHCHUC

Pucynox 7-1  Veenuuenue npubsineii c nomowpbto 6€3pucko8bix akmueos

Touka B cooTBeTcTByeT KacaTenbHOMY MOpPT(HEnto. DTO €IMHCTBEHHBIH MOpTdensb, Je-
xamuil Ha 3 (HEeKTUBHOI rpaHUIle, KOTOPOTO KOCHETCS JIMHUSA, TPOBEACHHAs U3 TOYKHU C
KOOpJIMHATOM: Oe3pucKoBasi CTaBKa MPUObUIM HA BEPTUKAIBHON OCH M HOJb Ha TOpPU-
30HTaNBHON ocH. JIto6as Touka Ha oTpe3ke AB cooTBeTcTBYyeT moprdento u3 Touku B B
KOMOMHanMu ¢ 0e3pHCcKOBBIMU akTUBaMH. B Touke B Bce cpeacTBa BIOXKEHbBI TOJIBKO B
noptdenb, a B TOUKe A TOJIBKO B Oe3pHUCKOBBIC akTUBHL. JIrobast Touka Mmexay A u B co-
OTBETCTBYET OIpeesIeHHONH KOMOMHAIINHY, KOTJa YacTh aKTHUBOB HAXOJUTCA B MOpPTdeEIe,
a JacTh B 0e3pHCKOBBIX akTuBax. OTMeTrhTe, uTo moptdens Ha orpe3ke AB Ooiee
BBITOJICH, 4eM JIt000i nopTdens Ha 3(h(HeKTUBHON IpaHMLIE IPU TOM e YPOBHE PHUCKA,
TaK Kak, HaXoJsICh Ha oTpe3ke AB, oH nmeer 6osiee BEICOKYIO MPHOBLIBL MIPH TOM XKe

ypoBHe pucka. TakuMm o0pazom, MHBECTOpPY, KOTOPBIH XOYeT MOJIY4YUTh MEHEE PUCKO-
BaHHBIN MopTdenb, yem moptdens B, crexyer HHBECTHPOBATh CpeACcTBa B mopTdens B u
B OE3pUCKOBBIE aKTHBBI, @ HE CMelaThes M0 3()(HEKTUBHON I'paHUIIE B TOUKY C MEHBIIUM
puckoM. JIuHus, BRIXOASIIA U3 TOYKH A O€3pHCKOBOTO YPOBHS Ha BEPTHKAJIBLHOW OCH U
HYJIsl Ha TOPU30HTAJIBHON OCH M Kacarollasics B OJHOW TOuke 3((EeKTUBHOU T'paHUIIB,
Ha3bIBaeTcs Junueu pvinka kanumana (CML). Cnpasa ot touku B nunus CML npen-
CTaBIsieT MOpPTQeNu, I1e€ UHBECTOP 3aHMMAET CPEeACTBA JJIsi MHBECTHUPOBAHUSA B MOPT-
¢dens B. OT™MeThTE, YTO HHBECTOPY, KOTOPHIN XOUET MOTYYUTh OOJIBIIYIO IPUOBLIb, YeM
naet noptdens B, ciaenyer mocTynuTh UMEHHO TaKMM 00pa3oM, MOCKOJIbKY MopTdenu
Ha muan CML cnpaBa ot Touku B nmator 6osiee BBICOKYIO MPUOBLIB, YeM MOpThEnn Ha
3¢ deKTUBHOM IrpaHHULe MPU TOM ke ypoBHe pucka. Kak npaBuio, B — ouenb xoporo
JTUBEpCUPHUIMPOBAHHBIN MOPTQens. bombmmMHCTBO MopTdene, pacnoJoKEeHHbIX CIIpaBa
CBEpXY M ClIeBa CHM3Y Ha 3(PQEKTHBHOI IpaHHIlEe, UMEIOT OYEHb Majl0 KOMIIOHEHTOB,
noptdenu B cepeanne d3pPEKTUBHON T'PaHMIIBI, T/I€ TPOXOANUT KacaTelbHasl, T0OCTaTOYHO
XOpo1o auBepcuuupoBanbl. TpaJUIIMOHHO CUUTAETCS, YTO BCE Pa3yMHbIE HHBECTOPHI
XOTST MOJMYYUTh MaKCUMAaJIbHYIO MPUOBUTH MPH JAHHOM PUCKE W MPUHATh HAMMEHBIIHN
pHCK NpH 3a7aHHON npubObuIH. TakuM 00pa3oM, BCe MHBECTOPHI XOTAT ObITh IIE-TO Ha
muaun CML. Jlpyrumu cioBamu, BCE MHBECTOPHI XOTAT JIE€pKaTh OAUH U TOT K€
noptdenb, HO C pPA3IUYHOM J0jiel 3aeMHBIX cpeAcTB. [laHHOE pa3nuuue Mexay
MHBECTUIIMOHHBIM PEUIEHHMEM U NHBECTUPOBAHHUEM C UCIIOJIB30BAaHUEM 3a€MHBIX CPEJICTB
U3BECTHO Kak meopema pazoenenus. Mbl OyeM HCXOAUTh U3 TOTO, YTO BEPTHKAJIbHAsS
mkana (E B reopun E — V) Beipakaer apudmernueckoe cpeanee HPR (AHPR) ans
noptderneii, a ropu3zoHTabHasA mKanga (V) orpaxaeT ctaHgapTHoe oTkioHeHue HPR.
Jlng  3amaHHOM OE€3pUCKOBOM CTaBKM Mbl MOXEM ONpPENEINTh, IJI€ HaXOAUTCA
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KacaTeNbHBIN TopTdens Ha Hamell 3QQGeKTUBHOI TpaHHIlE, TaK KaK €ro KOOpAUHATHI
(AHPR, V) MakCHMH3UPYIOT CIEIYIOIIYIO (DYHKITHIO:

(7.0 la) Kacarenpnsiii noprdens = MAX{(AHPR - (1 + RFR)) / SD},

rae MAX{} = makcuMmanbHOE 3HaUCHHUE;

AHPR =apudmernueckoe cpennee HPR, 1. e. xoopaunara E manHOro moprdens Ha
3¢ dEeKTUBHON TPaHHUIIE;

SD = crangaptHoe otkioHenne HPR, 1. e. xoopnuunara V pganHOTO moptdens Ha
3¢ dEeKTUBHON TPaHHUIIE;

RFR== 6e3puckoBas craBka (risk-free rate).

B ypaBuenun (7.0la) popmyna BHYTpu ckoOOK ({}) mpeacTaBisieT co00il OTHOIIICHUE
[Mapna. Otnomenue lllapna nns moptdenss — 3TO OTHOIIEHHUE OXKUIAEMBIX H30BITOY-
HBIX 3HAYEHUI MNpUOBLIM K cTaHAapTHOMY OTKiIoHeHuio. [loprdens ¢ Hambonbuum
orHomenueM lapma siBisercs moprdenem, rae nmunus CML kacaercs 3¢ ¢exTHBHOMN
rpaHulIbl IpU JaHHOM 3HaueHuu RFR.

Crnenyrouias Tabiuia Mokas3blBaeT, Kak MCMONb30BaTh ypaBHeHue (7.01a). B nepBrix
JIBYX CTONOIAX yKa3aHbl KOOPJIWHATHI Pa3IMYHBIX MopTdeneld Ha 3PPEeKTUBHOI rpaHH-
ue. Koopaunatel nansl B popmare (AHPR, SD), uto cootBercTByeT ocsim Y u X pucyH-
ka 7-1. B Tpetbem cToOIIe MpeacTaBiIeHbl JaHHBIC, MTOJyYeHHbIe u3 ypaBHeHus (7.01a),
npu Oe3puckoBoii craBke 1,5% (AHPR= 1,015). MsI ucxogum u3 toro, uto HPR nmeror
KBapTalbHbIE 3HAYEHHSA, TaKUM o00pa3oM, KBapTalbHas Oe3puckoBas craBka 1,5%
NPUMEPHO paBHA roJI0BOI Oe3puckoBoi ctaBke 6%. Hampumep, ans tpersero Habopa
koopauHart (1,002; 0,00013) momy4um:

(AHPR - (1 + RFR)) / SD = (1,002 - (1 + 0,015)) / 0,00013
= (1,002 - 1,015) / 0,00013
=-0,013/0,00013
=-100

[IpoBeneM naHHBIN pacdeT A Kaxaod Touku Ha 3¢GQGeKTUBHON rpaHume. Maxkcu-
MajbpHOe 3HaueHue ypaBHeHus (7.01a) 0,502265 coorBeTcTBYeT KoopauHaTam (1,03;
0,02986), oHM 3a7ar0T TOUKY, KOTOpasi COOTBETCTBYET Touke B Ha pucynke 7-1, rae nu-
Huss CML kacaercss 3¢g¢deKkTHBHON TpaHHIBL. Todka KacaHWs COOTBETCTBYET OIpee-
neHHoMy noptdento Ha dddekruBHON Tpanune. OtHomenune lllapna ompenenser Ha-
kioH CML, npudem caMbIM KpyThIM HAaKJIOHOM 00JajaeT KacaTenbHas K 3pGeKTUBHON
IpaHuLe.

D¢ dexTHBHAA TPAHAIA JInnna CML
AHPR SD Ypasuenue (7.01a) IIpouent AHPR
RFR =0,015
1,00000 0,00000 0 0,00% 1,0150
1,00100 0,00003 -421,902 0,11% 1,0150
1,00200 0,00013 -100,000 0,44% 1,0151
1,00300 0,00030 -40,1812 1,00% 1,0152
1,00400 0,00053 -20,7184 1,78% 1,0153

IIpooondicenue
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AHPR Dddexrusnas rpanuna SD Vpasuenue (7.01a) JIlunus CML IIpouent AHPR
1,00500 0,00083 -12,0543 2,78% 1,0154
1,00600 0,00119 -7,53397 4,00% 1,0156
1,00700 0,00163 -4,92014 5,45% 1,0158
1,00800 0,00212 -3,29611 7,11% 1,0161
1,00900 0,00269 -2,23228 9,00% 1,0164
1,01000 0,00332 -1,50679 11,11% 1,0167
1,01100 0,00402 -0,99622 13,45% 1,0170
1,01200 0,00478 -0,62783 16,00% 1,0174
1,01300 0,00561 -0,35663 18,78% 1,0178
1,01400 0,00650 -0,15375 21,78% 1,0183
1,01500 0,00747 0 25,00% 1,0188
1,01600 0,00849 0,117718 28,45% 1,0193
1,01700 0,00959 0,208552 32,12% 1,0198
1,01800 0,01075 0,279036 36,01% 1,0204
1,01900 0,01198 0,333916 40,12% 1,0210
1,02000 0,01327 0,376698 44,45% 1,0217
1,02100 0,01463 0,410012 49,01% 1,0224
1,02200 0,01606 0,435850 53,79% 1,0231
1,02300 0,01755 0,455741 58,79% 1,0238
1,02400 0,01911 0,470873 64,01% 1,0246
1,02500 0,02074 0,482174 69.,46% 1,0254
1,02600 0,02243 0,490377 75,12% 1,0263
1,02700 0,02419 0,496064 81,01% 1,0272
1,02800 0,02602 0,499702 87,12% 1,0281
1,02900 0,02791 0,501667 93.,46% 1,0290
1,03000 0,02986 0,502265 (mux) 100,02% 1,0300
1,03100 0,03189 0,501742 106,79% 1,0310
IIpooondicenue

AHPR Db dexTuBHas rpanuna SD VYpasuenue (7.01a) JIuaus CML IIponent AHPR
1,03200 0,03398 0,500303 113,80% 1,0321
1,03300 0,03614 0,498114 121,02% 1,0332
1,03400 0,03836 0,495313 128,46% 1,0343
1,03500 0,04065 0,492014 136,13% 1,0354
1,03600 0,04301 0,488313 144,02% 1,0366
1,03700 0,04543 0,484287 152,13% 1,0378
1,03800 0,04792 0,480004 160,47% 1,0391

1,03900 0,05047 0,475517 169,03% 1,0404
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1,04000 0,05309 0,470873 177,81% 1,0417
1,04100 0,05578 0,466111 186,81% 1,0430
1,04200 0,05853 0,461264 196,03% 1,0444
1,04300 0,06136 0,456357 205,48% 1,0458
1,04400 0,06424 0,451416 215,14% 1,0473
1,04500 0,06720 0,446458 225,04% 1,0488
1,04600 0,07022 0,441499 235,15% 1,0503
1,04700 0,07330 0,436554 245,48% 1,0518
1,04800 0,07645 0,431634 256,04% 1,0534
1,04900 0,07967 0,426747 266,82% 1,0550
1,05000 0,08296 0,421902 277,82% 1,0567

Crnenyroumuii cronber «IIporeHT» OTpakaeT MPOLEHT aKTHBOB, KOTOPbIE HEOOXOAUMO
WHBECTHPOBATh B KacaTelbHBIH MOpTdenb, eciau Bbl Haxoautech Ha auHUU CML mpu
OMpEJIEJICHHOM 3HAY€HUHM CTAaHJApPTHOrO OTKJIOHEHHs. [[pyrumu cioBamu, MOCIEIHSS
cTtpoka B Tabmuue (mpu cranmapTHoM oTkiIoHeHHH (,08296) COOTBETCTBYET HAIMUYHIO
277,82% Bammx akTHBOB B KacaTeJbHOM MOpTQene (OCHOBHAs CyMMa WMHBECTUIUH U
3aem eme 1,7782 posnapa Ha KaKIbli MHBECTUPOBAHHBIA AOJIAp VIS JadbHEUIIETO
MHBeCTUpOBaHuA). [IpolieHTHOE 3HAYEHUE MOYKHO PAacCUUTaTh, €CJIU 3HATh CTAHIAPTHOE
OTKJIOHEHHE KacaTeJIbHOro MopTdens:

(7.02) P=SX/ST,

rae  SX = KoopauHaTa CTaHAAPTHOTO OTKIOHEHHUS OIPEACIICHHONW TOYKH Ha JTHHHUU
CML;
ST = xoopIMHaTa CTAHJAPTHOTO OTKJIOHEHHSI KACATEIIbHOTO MOPTQEIIs;

P= mporieHT akTUBOB, KOTOPBIE HEOOXOIMMO WHBECTUPOBATH B KacaTeIbHBIA MOPTQEIb,
4T005I ObITh Ha JuHUH CML 11 magaoro 3HayeHus SX.

Takum oOpa3om, eciu 3HaYEHHE CTAHIAPTHOTO OTKJIOHEHHs Touyku Ha JuHuu CML
(0,08296) u3 mocnemHedt CTPOKU TAOMUIIBI pa3AeiUTh HA 3HAYECHHUE CTAHJIAPTHOTO OT-
KJIOHeHUs1 kacarenbHoro noprdens (0,02986), mblr mosryunm 2,7782, 4TO COOTBETCTBYET
277,82%.

B nocnennem cron6ie tadsmibl mokazano AHPR muann CML npu maHHON KOOpAH-
HaTe CTAaHAAPTHOTO OTKJIOHEHUSI. OHO PACCUUTHIBAETCS CIIEAYIOIIUM 00pa3oM:

(7.03) ACML = (AT *P) + (1 + RFR) * (1 - P)),
rie  ACML = AHPR mguauu CML npu JgaHHOM KOOpAMHATE PUCKA, WIH COOT-
BETCTBYIOIIIEM MPOIIEHTE, paccuutanHoM u3 (7.02);

AT =3nauenne AHPR kacarenpHoi TOukn, nomydenHoe u3 (7.01a);

P= npoueHT B KacaTenbHOM nopTdene, paccuuTanHbii u3 (7.02);

RFR= Ge3puckoBas cTaBka.

CranapTHo€ OTKJIOHEHUE onpeeraeHHo Touku Ha auHuu CML mis nannoro AHPR
PaCCUUTHIBACTCS CIEAYIOUIUM 00pa3oM:

(7.04) SD=P*ST,

rae SD = cra"aapTHO€ OTKJIOHEHME B JaHHOM Touke Ha JjuHuu CML npu
olpezeseHHOM IpoleHTe P, coorBercTBytonem nannomy AHPR;
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P = npomnenT B kacarensHOM nopTderne, paccuntanabiid u3 (7.02);

ST = 3HaueHue CTaHIaPTHOI'O OTKJIIOHEHHSI KacaTeJIbHOTO MOPTQEIs.

I'eomerpuyeckas 3¢ peKTUBHAS TPAHULIA

OcoOeHHOCTh pHCyHKa 7-1 COCTOUT B TOM, YTO OH OTOOpa)xkaeT apupMeTHUECKOe Cpej-
Hee HPR. Ecnu npuObuin peMHBECTUPYIOTCS, TO IS KOOPIWHATHI 3(P(HEKTUBHON Trpa-
HUIIBI 110 OCU Y TMpaBWIbHEE paccMaTpuBaTh reoMerpuueckoe cpeanee HPR. Takoit
noxoa MHoroe Menser. @opmyna aias npeoOpa3oBaHusl TOUYKH Ha ((HEKTUBHOU Trpa-
Huie u3 apupmernyeckoro HPR B reomerpuyeckoe takosa:

(7.05) GHPR=(AHPR " 2-V) " (1/2),
rne GHPR = reomerpuueckoe cpennee HPR;
AHPR = apu¢pmernueckoe cpennee HPR;

V= KkoopanHara nucrepcuu (OHa paBHAa KOOPJHHATE CTaH/IapPTHOTO OTKJIOHEHHS B
KBaJpare).

AHPR

GHPR

Pucynok 7-2 D¢pgpexmuenasn epanuya c peunsecmuposanuem u 6e3 peuHsecmupo8aHus

Ha pucynke 7-2 nokasana 3¢ (exTuBHasI TpaHHIIA, COOTBETCTBYIONIAS apu(METHIESCKUM
cpenaum HPR, wu rpanuna, coorsercTByromas reomerpudyeckuM cpeanum HPR.
[Tocmotpute, 4TO MPOUCXOAUT € F3PPEKTUBHOM rpaHULIel TPU PEUHBECTUPOBAHHH.
IMoctpouB mmuuuto GHPR, MoxxHO onpenenutb, Kakod mOpTQens sBIsAETCA
reOMEeTPUUYECKH ONTHMaJbHBIM (HauBbiciIasi Touka Ha jguHMM GHPR). Ber Moxete
HalTu 3TOT mopTdens, nmpeodbpazosas AHPR u V kaxnoro noprdens Ha 3¢ hexkTuBHON
rpanuie AHPR B GHPR ¢ nomombio ypaBHenus (7.05) m BbiOpaB MaKCHMalbHOE
3Hauenne GHPR. Opnaxo, 3nass AHPR u V noprdenelt, nexammx Ha 3¢ (heKTUBHON
rpanute AHPR, MoXHO emie mpomie OnpenenuTb IreoOMETPUYECKUN ONTUMAIIbHBIN
nopTdesnb, OH JOIDKEH YAOBIETBOPATH CIEAYIOIIEMY YPAaBHEHHIO:

(7.06a) AHPR-1-V=0,

rie  AH PR = apudmeruueckoe cpeanee HPR, T.e. koopaunata E nannoro moprdens
Ha 3((HeKTUBHOI TpaHHIIE;
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V= mucnepcuss HPR, T.e. koopaunara V manHoro moptdens Ha 3QpGEeKTUBHON rpaHUIIE.
Ona paBHa CTaHIAPTHOMY OTKJIOHEHHIO B KBaJpaTe.

VYpasuenue (7.06a) Takxke MOKHO MPEICTABUTH CIEAYIOMIUM 00pa3oMm:
(7.066) AHPR-1=V

(7.068) AHPR-V=1
(7.06r) AHPR=V+1

HeoGxoauMo cnenate HeOOJdbIIOE 3aMeyaHHE IO I'€OMETPUYECKOMY ONTHMAaIbHOMY
noprdemto. Jucnepcuss B moptdene B oO0meM ciydae HMEET MOJOKHUTEIHHYIO
KOppEJSLMIO C HauXy/JIIUM IpourpsinieM. bornee BbicOokas aucnepcus OOBIYHO CO-
OTBETCTBYET MOPTQento ¢ 0ojiee BHICOKAM BO3MOXKHBIM IPOUTPHIIIEM. Tak Kak Treo-
METPUYECKUH ONTHUMaJbHBIN mopTdens sBisercs mnoprdernem, ainst koroporo E nu V
paBubl (mpu E=AHPR- 1), MbI MOXeM 10IyCTUTh, YTO T€OMETPUYECKHI ONTUMAJIbHBII
noprdens Oyaer uMeTh BbICOKME mpourpeimu. dakrtudecku, yem Oosbime GHPR
Te€OMETPUYECKOTO ONTHMAIBHOTO MOpThens (T.e. 4eM Oosbie 3apadaTbiBacT NOPTQEIH),
TeM OO0JIbIlIe MOKET OBITh €r0 TeKYIIHH MPOUTPHIII (OTKAT MO OalaHCy cYeTa), TaK Kak
GHPR nonoxwurensno xoppenupoBad ¢ AHPR. 3necy mbl BuguM Hekmit napagokc. C
OJTHOW CTOPOHBI HaM CJIEAYET MCIIOJIb30BaTh T€OMETPUUECKUI ONTUMANBHBIN MOPTQEb,
C Jpyroil — 4eM BBIIIE CPEAHEE N'eOMETPUYECKOe MOPTQesns, TeM OOJIbIIMMU OyayT
OTKaThl MO OajaHCy cyeTa B MPOLEHTHOM BbIpa)XeHUU. MBI 3HaeM TaKxe, YTO MpHU
IUBepCUPHUKAIIMA  CIIeAyeT  BBIOMpaTh MOpTHENs ¢  HAWBBICIIUM  CPEIHUM
TreOMETPUYECKUM, a HE C MUHUMAJIbHBIM MPOUTPHIIIEM, HO 3TH BEJIMUUHBI CTPEMSTCS B
IPOTHBOIOJIOXKHBIX HarpasiieHHsX! ['eoMeTpruecKkuii onTUMalbHBIA MOPTHENns — 3TO
noptdenb, KOTOPbIM pacnoiokeH B TOuke, rae JuHus, npouyepuyeHHas uz (0, 0) c
HaKJIOHOM |, mepecekaet apdexTuBHyto rpannity AHPR.

Pucynok 7-2 nokasbiBaeT 3()(heKTHBHBIE I'PaHUIIBI HA OCHOBE OJIHOM CAETKU. MBI MOKeM
npeoOpazoBath reomerpuueckoe cpeaHee HPR 8 TWR ¢ momornisio ypaBHeHus:

(7.07)  GTWR =GHPR" N,

rae GTWR = 3HaueHMe BepTHKaJIBbHON OcH, cooTBeTCcTBYMOLee nanHomy GHPR
nocie N CIenoK;

N - gucio CACJIOK, KOTOPBIC MBI XOTHM HCII0JIb30BATh.

ATWR

GTWR

Pucynok 7-3 Opgexmusnasn epanuya c peunsecmuposanuem u 6e3 peuHsecmupo8aHus
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ATWR

GTWR

Pucynok 7-4 Dggpexmuenasn epanuya c peunsecmuposanuem u 6e3 peuHsecmupo8aHus

[lycte named nensto Oyner AHPR mpu 3nHaueHunm V, KOTOpOE COOTBETCTBYET
reOMEeTPUYECKOMY oNTuMalibHOMY noprdento. B 3nHamenarene (2.09a) Mbl ucnosnb3yem
CpelHee TEOMETPUYECKOE T'€OMETPHUYECKOr0 ONTHMaibHOTO mopTdens. Temepb Mol
MOYEM OIPENEINUTh, CKOJIIBKO CIEIIOK HEO0OXOAMMO AJIi TOrO, 4YTOOBbl MPUBECTH HAILI
TE€OMETPUYECKUN ONTUMANbHBIA TOpTdenr K OJHOH chenke apupMeTHIecKoro
noptdens:

N=In(1,031)/In(1,01542) =0,035294/0,0153023 = 1,995075

Takum 006pa3zoM, MOKHO OXUIATh, 4To uepe3 1,995075, wnn npubiusuTenbHo yepes 2
cnenku, ontumanibhoe GHPR pocturner coorBercrByromero (mpu tom ke V) AHPR
JUIE OJHOW CHENKH. 3/1eCh BO3HUKAET MpoliieMa, KOTopas 3aKIIo4aeTcs B TOM, YTO
ATWR nomkHO oTpaxaTh TOT (DaKT, YTO MPOIUIA ABE CACJIKHU. J[pyruMu cioBamu,
xorga GTWR npubnmxaercs k ATWR, ATWR nBuraercst BBepx, XOTs M € IOCTOSTHHOM
ckopocthio (B ornmuue oT GTWR, kortopoe yckopsiercs). MOXHO pemmuTh 3Ty
npobiieMy ¢ momoinsio ypaBHeHui (7.07) u (7.08) mis pacuera T€OMETPHUYECKOTO U
apudpmernyeckoro TWR:

(7.09) GHPR*N=>1+N=*(AHPR- 1)

Tak xak Mbl 3HaeMm, 4to, korna N = 1, G Bcerma MeHbie A, MOXHO miepedpa3supoBarth
Bonpoc: «[Ipu ckonpkux N G Oyner paBHo A?» MareMaTudecku 3T0 OyJeT BBITIAIETh
TaKuM 00pa3oM:

(7.10a) GHPR " N =1+ N * (AHPR - 1),
YTO MOXHO IIPEACTABUTH CJICAYIOIMIUM 06pa30M:
(7.106) 1+ N=(AHPR-1)-GHPR * N=0,
i

(7.108) 1+ N=*AHPR-N-GHPR " N=0,

nin


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

(7.10r) N =(GHPR ~ N-1)/(AHPR - 1)

N B ypaBHenusx ¢ (7.10a) o (7. 10r) npeacrapnsieT co00ii KOTHMUECTBO CIEIOK, KOTOPOE
HE0OXoAMMO I Toro, uToOsl reomerpuueckoe HPR cramo paBHo apudmernyeckomy.
Bce Tpu ypaBHEHUs SKBUB@JICHTHBI. PelleHne MOKHO IOJYyYUTh METOJOM HMTEpaLUil.
3Has mIs Hamero reoMmerpuyeckoro omntuManbHoro mnoprtdenst GHPR= 1,01542 u
cootBercTBytomee AHPR= 1,031 u pemas moboe ypaBuenue c (7.10a) mo (7. 10r), mbl
HaxonuM, 4to N = 83,49894. Takum oOpazom, mociie TOro, kak mpoiaer 83,49894
caenku, reomerpuueckoe TWR moronut apudmernyeckoe. [lomydeHHBINH pe3ynbTaT
cupaBeymB Uit Tex TWR, KOTOpple COOTBETCTBYKOT KOOPAMHATE AUCIEPCHU
reoMeTpuueckoro ontuMaibHoro noprgens.Tak xe, kak 1 AHPR, GHPR umeer cBoto
muauto CML. Pucynok 7-5 mokaswsiBaeT kak AHPR, tax u GHPR ¢ gunusmu CML,
paccYMTaHHBIMU Ha OCHOBE 0€3pHCKOBOM CTaBKU.

AHPR

GHPR

SD
Pucynok 7-5 AHPR, GHPR u ux nunuu CML

3nas CML mst AHPR, moxno paccuntate CML nnst GHPR crnenyromum o6pazom:

CMLG=(CMLA " 2-VT*P) ~ (1/2),
CMLG = xoopaunata E (mo Beprukamu) mguamun CML gns GHPR npu nannHoi
KoopauHate V, COOTBETCTBYIOMIEH P;
CMLA= koopmunara E (mo Beprukamu) suauun CML mms AHPR mnpu  nmannoi
KOopauHaTe V, COOTBETCTBYIOLIEH P;

P = npouient B kacaTenpbHOM mopTdene, paccuutanHbii u3 (7.02);

VT = xoopanHaTa AUCIEPCUH KacaTeJIbHOTO MOPTQes.

Crnenyer uMeTh B BUAY, UTO JJI JaHHOU OE3pHCKOBON CTaBKH KacaTelbHbIN mopTdens u
TeOMETPUYECKUI ONTHUMAaJIBHBIN mopTdens B o0mieM ciydae He onuHakoBbl. [loprdenn
OyIyT MACHTUYHBIMU MIPU BBHITIOJHEHUH CIEAYIOLIETO PABEHCTBRA:

(7.12) RFR=GHPROPT-1,

rmue RFR = 6e3puckoBas cTaBka;

GHPROPT = cpennee reomerpudyeckoe HPR reomerpuyeckoro ontumaibHOTO
noptdens, T.e. koopaunata E moprdens na 3¢ dexruBHOi rpanmIe.
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Tonbko koraa pazHocte GHPR reomerpuueckoro ontuMaabHOTO MOPTHENS ¥ STUHUIIBI
paBHa OE3PHCKOBOM CTaBKE, TEOMETPHUYECKUN ONMTHMAIBHBIA MOPT(ENTs U KacaTeIbHBIN
noptdens Oynyt omuHakoBeiMH. Ecim RFR > GHPROPT - 1, torma reomerpuyeckuii
ONTUMABHBIA TIOpThens Oyaer cieBa (T.e. WMETh MEHBIIYIO JHUCIEPCHIO, YeM
kacarenbHbIl mopTdens). Ecmm RFR < GHPROPT - 1, torma xacareiabHbI mOpTQEb
Oyner cneBa (T.e. UMETh MEHBIIYIO JIUCIIEPCUIO, YEM T€OMETPHUUYECKUN ONMTUMAaIbHBIN
noptdenb). Bo Bcex ciaydasx kacareiabHbIH NOPTQEnb, KOHEYHO )K€, HUKOTIa He OyaeT
umeThb O6osee Beicokoe GHPR, uem reomeTprudeckuii onTuMalibHbINA TOPThETb.
OtmethTe Takxke, yto Touku kacanuss CML k GHPR u CML x AHPR wumerotr onny
koopauHaty SD. Mbl MokeM ucnonb30BaTh ypaBHenue (7.01a) ans moucka kacaTelb-
Horo noptdenss GHPR, 3amenus B (7.01a) AHPR ma GHPR. B pe3ynbrare momyuutcs
CJIeTyIOIllee YpaBHEHUE:!

(7.016) Kacarenpubiii moprdens = MAX{(GHPR - (1 + RFR)) / SD},

rie  MAX({}= makcuManabHOE 3HaYCHHUE;

GHPR = reomerpuueckoe cpeanee HPR, 1.e. koopaunata E  ganHoro moptdens Ha
3¢ GEKTUBHON TPaHHUIIE;

SD = crangaptHoe otkioHeHne HPR, T.e. xoopmunata SD panHOTO mopTdens Ha
3¢ hEeKTUBHON TPaHHUIIE;

RFR = 6e3puckoBas craBka.

Heorpannuennnie noprgenu

B aToM paznene Mbl yBUAMM, 9TO MOKHO TOJHATEH MpuObuH BhIme tuanun GCML, ecnu
CHSTh OrpaHHYEHHE Ha CyMMy BecoB. JlaBaiiTe BepHeMCs K T'€OMETPUYECKUM OII-
TUMaNbHBIM TOpThensm. Ecim Mbl monmpoOyeM COCTaBUTh T€OMETPUUYECKUN ONTH-
MaJbHBIN MOPTQENTh U3 HAIIMX YEThIPpEX PBIHOYHBIX cucTeM — Toxico, Incubeast, LA
Garb u cOeperarensHOro cueTa, TO C MOMOIIBI0 ypaBHeHHi ¢ (7.00a) mo (7.06r) Haitgem,
4YTO OH sABJseTCA TakoBbIM TIpu E, paBHOM 0,1688965, u V, paBaom 0,1688965. Cpennee
reoMeTprueckoe Takoro moptdens Oymet paBHo 1,094268, a cocraB moprdens Oyaer

UMETH BUJIL:
Toxico 18,89891%
Incubeast 19,50386%

LA Garb 58,58387%
COeperarenbHbIN CYET 0,03014%

[Ipu pemenun ypaBHenuit ¢ (7.06a) mo (7.06r) HEOOXOAMMO UCHOIB30BATh METOJ] UTE-
pamuii, T.e. BEIOMpaATh TECTHPyeMOe 3HadeHue uid E u pemars matpuity aist 3toro E.
Ecnu nmonyyenHoe 3HadeHue aucrnepcuu Oosbiie 3HadeHus E, 3To o3Hauaer, 4to Tec-
TUpyeMoe 3HaueHHe E CIMIIKOM BBICOKOE U B CIEAYIONIEH MOMNBITKE CIEIYET €ro MOHU-
3uTh. BBl MOJKeTe onpenenuTh JUCTepchio NopTdes, UCTIOoNb3ysl OJHO U3 YpaBHEHUI ¢
(6.06a) o (6.06r). IloBTOpsKiTe TpOIIEecC, MOKa HE OYNET BBIMOJIHATHCA JHO00E U3 pa-
BeHCTB ¢ (7.06a) mo (7.06r). Takum 00pa3oM Bbl MOTYYUTE T€OMETPUUECKUN ONTUMAIIb-
HBI TOpT(dens (OTMEThTE, YTO BCE PACCMOTPEHHBIE MopTdenu Ha >PPEeKTHBHON Trpa-
Hune AHPR win Ha sddextuHoi rpanune GHPR onpenensitorcst ¢ yuerom toro, 4to
cymma BecoB paBHa 100%, nau 1,00). Becmomuure ypasaenue (6.10), ucronb3zyemoe B
NepBOHAYAJILHOW PACIIMPEHHOW MaTpHle JUIs TOMCKAa ONTUMANbHBIX BECOB MOPTQers,
ypaBHEHHE OTPaXKaeT TOT (aKT, YTO CyMMa BECOB paBHa 1:

N
(6.10) Q. X)-1=0,
i=1

rae N = KOJIM4YecTBO IIEHHBIX OyMar, COCTaBIISIFOIINX TOPTQEb;
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X. = TpOIEHTHBIM Bec IeHHOW Oymarum L VYpaBHeHHE Takke MOXHO MPEIACTaBUTH

CJIEIYIOIIM 00pa3oM:

N
XX)=1

MpbI MO’KeM HalTH HEOrpaHUUEHHBIN ONTUMAaNbHBINA NOPT(ENb, €CIH JIEBYIO YaCTh 3TOTO
ypaBHEHHS MPHUPABHATH K 4yuciy Oonbme 1. Jns aToro modaBum emre oHy phIHOYHYIO
cUCTeMy, Ha3bIBaeMylo becnpoyenmuwvim éknaoom (non-interest-bearing cash (NIC)), B
NepBOHAYAIILHYIO PACHIMPEHHYI0 Marpuiy [laHHas pelHOYHAs cucTeMa OyAeT MMETh
nHeBHoe cpenHee apupmerndeckoe HPR= 1,0, a ctangapTHOe OTKIIOHEHHUE, AUCTIEPCUIO
u koBapuanuio nHeBHBIX HPR paabvu 0. Koadduumentsr koppemsuuu NIC ¢ mrob6oit
JIPYTOil ppIHOYHOM CUCTEMOM Bcernaa paBHslI 0.

Tenepp ycTaHOBUM OTrpaHUYEHHE CyMMbI BECOB Ha HEKOTOPOE NMPOU3BOJILHOE YHCIIO,
Oonbliee enuHHUIBI. XOPOIIMM IE€pPBOHAYaIbHBIM 3HAauY€HHEM OyleT KOJIWYEeCTBO
UCIOJIB3YyeMbIX phIHOYHBIX cucTeM (0e3 NIC), ymHOkeHHOe Ha TpH. Tak Kak Mbl UMeeM
4 peiHouHbIe cucTeMbl (He yuuTbiBast NIC), To orpaHnduM cyMMy BecoB 4*3=12.

OTMmeTbTe, YTO MBI NPOCTO YCTAaHABIMBAEM OTPaHHUYEHUE HA MPOM3BOJIBHOE 3HaYe-
HUe, Oosibliee enuMHUIBI. Pa3HOCTh MEXAy STHUM BbIODAaHHBIM 3HAYEHHUEM U CYMMOM
MOJTy4YeHHBIX BecoB OyzaeT BecoM cucteMbl NIC.

Ha camom gene, Mbl He cobupaemcsi nHBecTHpoBath B NIC. D10 mpocTo 10mosiHu-
TeJbHAsI IEPEMEHHAsSI, C TOMOIIbIO KOTOPOH MBI CO3JalUM MAaTpPHUILy JAJIsl IOTyUEHUS
HEOrpaHMUYEHHBIX BECOB PBIHOYHBIX CUCTEM. Temepb BO3bMEM MapaMeTpbl HALIMX 4e-
TBIPEX PHIHOYHBIX CHCTEM M3 II1aBbl 6 u 1o6aBuM NIC:

HNuBecTrims Oxupnaemas OxupaeMoe cranaapTHoe
npa6eL1b B BHae HPR OTKJIOHEH e NMPHOBLIH
Toxico 1,095 0,316227766
Incubeast Corp. 1,13 0,5
LA Garb 1,21 0,632455532
CoOeperaTeNbHBIH cUeT 1,085 0
BecnpoLieHTHEII BKJIAJ 1,00 0

KoBapuanuu peiHouHbIX cucTeM, BKIrodas NIC, OyayT cienyrommuMu:

T I L S N
T 0,1 -0,0237 0,01 0 0
1 -0,0237 0,25 0,079 0 0
L 0,01 0,079 0,4 0 0
S 0 0 0 0 0
N 0 0 0 0 0

Ho6asus NIC, Mbl mojgyduM 5 pBIHOYHBIX CHCTeM, U 00oOImieHHass ¢opma NepBOHA-
YaJIbHOM pacHIMpEeHHOW MaTpHIIbl Oy/AET BHITTISACTh CISAYIOIINM 00pa3oM:
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X*U+X,*U+X,*U, +X,*U+X,*U=E

XXX, +X+X=S

X, *COV,,  +X,*COV,,+X,*COV,, +X,*COV,,+X,*COV, ,+0,5%
*L* U +0,5%L,=0

X, xCOV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X, *COV, ,+0,5+
*L+U,+0,5+L,=0

X, *COV,, +X,*COV, ,+X, *COV, ,+X,*COV, ,+X,*COV, ,+0,5*
*L,#U,+0,5%L,=0

X, *COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X,*COV, ,+0,5%
* L+ U, +0,5+L,=0

HEOI'paHMUYEHHBIX BECOB PHIHOYHBIX CUCTEM. Tenepb BO3bMEM MapaMeTphl HAIIUX Ye-
TBIPEX PHIHOYHBIX CHCTEM U3 r1aBbl 6 u 1o6aBumM NIC:

WuBectuius Oxnnaemas npuObutb B Buae — OkujaeMoe CTaHIapTHOE
HPR OTKJIOHEHHE TIPHOBUTH

Toxico 1,095 0,316227766

Incubeast Corp. 1,13 0,5

LA Garb 1,21 0,632455532

COeperarenbHbIi cYeT 1,085 0

BecnpoueHTHBII BKIa] 1,00 0

KoBapuanuu peiHOUHBIX cucteM, BKirodas NIC, OyayT clieyronumu:

T | L S N
T 0,1 -0,0237 0,01 0 0
| -0,0237 0,25 0,079 0 0
L 0,01 0,079 0,4 0 0
S 0 0 0 0 0
N 0 0 0 0 0

Ho6asus NIC, Mbl mojgyduM 5 pBIHOYHBIX CHCTeM, U 00oOIieHHass (¢opma IepBOHA-
YaJIbHOM pacIIMpEeHHOW MaTpHILIbl Oy/AET BHITJISACTh CISAYIOIINM 00pa3oM:

Xl*U1+X2*U2+X3*U3 +X4*U4+X5*U5=E

X+X+X, +X+X=S

X, *COV,,  +X,*COV,,+X,*COV,, +X,* COV,, + X, x COV, ,+0,5+
#L,*U, +0,5*L,=0

X, *COV,, +X,*COV,,+X,*COV, ,+X,*COV, ,+X, *COV, ,+0,5%
+L *U,+0,5+L,=0

X, *COV,, +X,*COV,,+X,*COV, ,+X,*COV, ,+X, *COV, ;+0,5%
*L *U,+0,5%L,=0

X, *COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X, *COV, ;+0,5%
*L *U,+0,5+L,=0

X, *COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X,*COV, ;+0,5*
*L*U+05%L, =0,
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roe E = oxunaemMasa npuObuts TOpTdhes;
S = orpaHuYeHNEe CYMMBI BECOB;
COV, ;= KoBapualiusi MEXAY LIeHHbIMU GyMaramu A 1 B;
X, = IPOLICHTHBIA BEC LUEHHOM Gymary i;
U, = oxumaeMasa npu6puib LEHHOM OyMmard i;
L, = nepebiit MHOXMTEND Jlarpanxa,
L, = Bropoit MHoxuTeb Jlarparxa.

[Tocne Brmouenus NIC nepBoHauaabHask paclIMpeHHas MaTpuUIla MPUoOpETET BU/;

X, X, X, X, X, L, L, : Orser
0,095 0,12 0,21 0,085 0 I E

1 1 1 1 0 : 12
0,1 -0,0237 001 0 0 0,005 1 E 0
20,0237 025 0,079 0 0 0,13 1 ! 0
0,01 0,079 04 0 0 0,21 1 : 0
0 0 0 0 0 0,085 1 I 0
0 0 0 0 0 0 1 : 0

OTMeTbTe, YTO 3HAaYCHUE Ha MEPECEYCHUH CTOJI0Ia OTBETOB M BTOPOM CTPOKH, T.€. Orpa-
HUYEHHE CyMMBbI BECOB, PaBHO KOJUYECTBY PbIHOYHBIX cucTteM (He BKitodast NIC), ym-
HOXXeHHOMY Ha 3. C IMOMOIIBIO 3JIeMEHTapHBIX PpeoOpa3oBaHuil, ONMMMCAHHBIX B IJ1aBe 0,
MOJlyYuM €IMHUYHYI0O MaTpuily. Temepbp Bbl MOXKETE ONpenenuTbh 3PPEKTUBHYIO
rpannny AHPR u s¢pdextuBnyto rpanunry GHPR st moprdenst ¢ HeorpaHndeHHBIMU
Becamu. DddekTuBHas rpannna AHPR mis mopTtdens ¢ HeorpaHMUYEHHBIMH BeCaMU
COOTBETCTBYET MCIIOJB30BAaHUIO pblyara (3a€MHOro Kanuraia) 0€3 peMHBECTUPOBAHMUS.
OddexruBnas rpanuna GHPR cooTBeTrcTByeT uCIONB30BaHUIO pbhlYara W pPEHH-
BECTUPOBaHUIO MpuObUIeH. Hama menp — HAWTH ONTUMAaNbHBIA HEOTPaHHYCHHBIN
reoMeTpUUYecKuid mopTdens, KOTOPBIA B pe3ysIbTaTe 1acT HAauOOIbIINNA FeOMETPHUUECKUIA
poct. MoxHO uCTIONB30BaTh ypaBHeHHs ¢ (7.00a) mo (7.06T) myis HaXOXICHHUS HA
3¢ (deKTUBHON IpaHUIle TE€OMETPUUECKOr0 ONTUMalIbHOTO nmoprdens. B Hamewm ciyyae,
HE3aBUCHMO OT TOI0, KAaKO€ 3HayeHHE Mbl IblTaeMca Hailtu g E (3HaueHue Ha
nepeceyeHre cTosilia OTBETOB M MEPBOM CTPOKU), MBI MOITY4YaeM OJUH U TOT K€ IMOp-
T(enb, COCTOSAMIMNA TONBKO M3 cOeperaTreibHOr0 C4eTa, MOJHSATOrO PhYaroM Juis J0C-
THKEHUs xKestaeMoro 3HaueHus E. B aTom ciyuae mbl monyyaem camoe Hu3zkoe V (T. e.
0) nnsa moboro E.

VY panum u3 MaTpulibl cOeperaTeNbHbIi CUeT U OBTOPUM Mpouenypy. Ha aTot pa3 mbl
PaccMOTPHUM TOJIBKO YeThIpe pbiHOUYHBIE cucTeMbl (Toxico, Incubeast, LA Garb u NIC) u
OTPaHUYUM CYMMY BeCOB YHCIOM 9. MBI JOJKHBI MOCTYIIUTh TaKUM 00pa3oM, MOTOMY
YTO, KaK TOJILKO B MaTpHUIE MOSBISIETCS KOMIOHEHT ¢ HyjeBoi aucnepcueit 1 AHPR
OonpmuM 1, MBI TMOJlyyaeM ONTUMAJBHBIA MOPT(ENnb, COCTOSIIUNA U3 OIHOTO
KOMITOHEHTA, a JJIsl COOTBETCTBUA Tpebyemomy E Oyner MeHSThCS TOJBKO pbIYar 3TOTro
KOMITOHEHTA.

PemmB maTpuity, Mbl yBUAMM, YTO ypaBHeHHUs ¢ (7.06a) o (7.06r) y1oBIeTBOPSIOTCA
npu E, paBaom 0,2457. Tak kak 3TO FT€OMETPUYECKHUI ONTUMAJIbHBIN TTOpTdeib, V Takke
paBuo 0,2457. TlonyumBmieecs cpeaHee reomerpudeckoe paBHo 1,142833. Iloptdensb

OyzIeT BBITJIAZIET CIACAYIOIHUM 00pa3oMm:
Toxico 102,5982%
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Incubeast 49,00558%
LA Garb 40,24979%
NIC 708,14643%

Bosnukaer pe3onHsiii Bompoc: «Kakum 00pa3zoM cymma BECOB KOMIIOHEHTOB MOXET
0b1TH O0bIIe 100%?» MBI OTBETHM Ha 3TOT BOTMPOC, HO HECKOJIBKO MO3XKE.

Ecou NIC He sBisercss ONHMM W3 KOMIIOHEHTOB T€OMETPUYECKOTO ONTUMAaIbHOIO
noptdensi, To CleAyeT MOAHITh OTPaHHUYEHHUE CYMMBI BeCOB S 10 ypoBHs, korga NIC
CTaHeT OJHUM U3 KOMIIOHEHTOB TE€OMETPUYECKOr0 ONTHUMAJIbHOTO MOPTQEs.
BcmomuuTe, uto ecnu B mopTdene ecTh TOIKO JBa KOMIIOHEHTa, TpUudeM KO3 PUITUECHT
KOppeJsiiMM MeXJAy HHUMU paBeH -1 u 00a KOMIIOHEHTa HMEIOT IOJIOKHUTEIbHOE
MaTeMaTHYECKOE OXKHUIaHNe, TOT/Ia OT Bac MOTpedyeTcs: (uHAHCUPOBAaHHE OECKOHEYHOTO
yHclia KOHTPAaKTOB, IMOCKOJBKY Takoil mopTdens HUKOrga He OyAeT HpOUTpHIBATH.
Cnemyer Takke OTMETUTh, YTO YeM HUXKE KOI(D(DUIMEHTH KOPPESAIUH MEXIY
KOMIIOHEHTaMHu B moptdesnie, TeM BBILIE MPOLEHT, TPeOyeMblil /Uisi WHBECTUPOBAHUS B
STU KOMIOHEHTHI. Pa3HOCTh MEXIy WHBECTUPOBAHHBIMHU MPOIEHTHBIMH JOJSMU U
orpaHuYeHUEM CyMMBI BecoB S noimkHa ObiTh 3amoiHeHa NIC. Ecnu NIC orcyTtcTByeT
CpeIy KOMIIOHEHTOB TE€OMETPUYECKOTO ONTUMAILHOTO TOPTQENs, 3HAYUT MOPTQEb
paboTaeT Mpu OrpaHUYEHHOM S U TOITOMY HE MOXKET CUHTAThCS HEOTPaHMYEHHBIM
FEOMETPHUECKUM ONTUMAIbHBIM  moptdenem. Tak kak Bel He Oyaere B
JIEUCTBUTENBHOCTH HHBeCTHpOoBaTh B NIC, TO HE UMEeT 3HaUYEHUs, KaKOB €ro BEC, MOKa
OH SIBIISIETCS] YaCThIO TEOMETPHUYECKOTO ONITUMAIBLHOTO MOpThers.

OnTtumasnbHoe f 1 onTUMaIbHBIE MOPTdean

W3 rmaBel 6 MBI y3HAJIM, YTO JUIS KaKJIOTO KOMIIOHEHTa MOpT(ens HeOOXOIMMO Orpe-
JENIUTh OKUJAEMYIO0 TIPUOBLIbL (B MPOICHTAX) U OXKHAAEMYI0 AUCIEepCHio mpudbuiei. B
o0meM ciydae, OXuZaeMble TPUOBUIM (M IHMCIIEPCHUH) PACCUUTHIBAIOTCS HAa OCHOBE
TEeKylIeHd IE€Hbl aKIUU. 3aTeM i1 KaKJIO0TO KOMIIOHEHTa OIPEAENAeTCs €ro ONTH-
MalbHBIN MpoleHT (Bec). Jlanmee, /uid pacueTa CyMMbl MHBECTULMH B TOT WJIM HMHOMN
KOMIIOHEHT, OaJaHC Ha CYeTe YMHO)KAaeTCs Ha BeC KOMIIOHEHTa, W 3aTeM MJis OIpeje-
JIEHUs KOJIMYECTBA aKUUM JUIA MOKYNKH 3Ta CymMMa B J0OJUIapax JEIUTCS HAa TEKYLIYIO
LIEHY OJTHOM aKLIUH.

Tax B 00IKX YepTax MOYKHO ONHCATh COBPEMEHHYIO CTPATETHIO CO3IaHMs TTOpTders.
Ho 310 He coBceM onTMMamnbHBII BapuaHT, U B 3TOM COCTOUT OJHA U3 OCHOBHBIX MIEH
KHUTH. BmecTo onpenenenus oxugaeMoil NpUObUIM U JUCHEPCUU MPHUOBLIM Ha OCHOBE
TeKylled LeHbl KOMIIOHEHTa, OKHMJaemas NpUObLIL M JIUCHepcus MNpUObUIeH Ui
Ka)KJ0I0 KOMIIOHEHTA JI0JIKHBI ONPENEATHCS HA OCHOBE J0JIIApOBOTO ONTUMANbHOTIO f.
Jpyrumu crnoBamMu, B KayeCTBE BXOJHBIX JAaHHBIX Bbl JOJDKHBI HCIOJIb30BaTh
apudmernueckoe cpeaaee HPR u mucniepcuto HPR. Mcnonb3yembie HPR momkHBI OBITH
MPUBSI3aHBI HE K KOMMYECTBY CHIENOK, a K (UKCUPOBAHHBIM WHTEpBATIaM BPEeMEHH (JIHU,
HEJICJIN, MECSIIIbI, KBapPTAJIbl HJIU TOJIbI), Kak B riaBe 1 nms ypaBaenus (1.15).

(1.15) Huesnoe HPR = (A /B) + 1,

rae A =cymMa B Jlojulapax, BRIUTPaHHAsT WM MIPOUTPAHHAs B ATOT JICHb;

B = ontumainsnoe f B gomtapax.

He o06s3aTenbHO MCHOIB30BaTh JAHEBHBIE JaHHBIE, MOXKHO HCIIONB30BAaTh JII00OM Bpe-
MEHHOM TIEPHO/I, IPU YCJIOBHH, YTO OH OJMHAKOBBIN JJIsi BCEX KOMIIOHEHTOB TOpTdens
(TOT e BpeMEHHOH MepHo] AOHKEH HMCIIONb30BaThCs A ompeneneHus koddduimen-
ToB Koppesauu Mmexxay HPR paznuunbix komnoneHToB). CkakeM, ppIHOYHAS CUCTEMA C
ontuManbHbeiM f= 2000 nommapoB 3a aeHb 3apabotana 100 mommapos. Toraa nmis Takon
peiHOYHOM cucteMbl 1HeBHOe HPR = 1,05.
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Ecnu Bl paccunThiBaeTe onTHMaiabHOEe f HA OCHOBE NMPHUBEICHHBIX JaHHBIX, TO JUIS
nonyudeHus AHeBHbIX HPR cnenyer ucnons3oBath ypaBHeHue (2.12);

(2.12) Jlaesnoe HPR=D$ /f$ + 1,

rne D$ = n3meHeHue neHsl | eIMHMIBI B A0OJUIapax 10 CPABHEHHIO C MPOLUIBIM JHEM,
T.€. (3aKpbITHE CETOJHS - 3aKPBITUE BUEpa) * 1oysIapsl 3a MyHKT;

f$ = Texymee ontumanbHoe f B momnapax, paccuutaHHoe u3 ypaBHenus (2.11). 3xeck
TEKYIIEH HEHOMN ABISETCSA 3aKPBITHE MOCIEIHETO JTHS.

[Tocnie Toro kak BeI onpeaenuTe ontuManbHoe f B momapax st | e IMHUIBI KOMIIOHEH-
Ta, HaJI0 B3ATh JHEBHbIC N3MEHEHHUs OajlaHca Ha OCHOBE | eMHUIIBI U peoOpa3zoBaTh UX
B HPR ¢ nomomisto ypaBuenus (1.15). Ecnu Bel ucnonb3yere mpUBEACHHBIC JTaHHBIC,
BOCIIOJIB3yiTeCh ypaBHeHueM (2.12). Korma Bel KOMOMHUpPYETE PBHIHOYHBIE CHUCTEMBI B
noptderne, BCe OHH JIOJDKHBI UMETh OJIMHAKOBBIN (hOpMAT, T.€. €CIIU JaHHBIC PUBEICHBI
K TEKyIIUM LieHaM, TO onTuMaibHble f U 1MOOOYHBIE MPOAYKTHI TAKKE IOJKHBI OBITh
MPUBEICHHBIMH.

Bepuemcs k apudmerndeckomy cpennemy HPR. Bwruuras enunuity usz apudmern-
YECKOT0 CPEJHEro, MbI TOJYyYUM OXHUAAEMYI TpHOBUTL KOMIOHeHTa. Jlucmepcus
JTHEBHBIX (HEIENbHbIX, MecsuHbIX U T.1.) HPR macT ucxomnyro nucnepcuto st MaTpu-
1pl. HakoHen, Ui KaXIOW Mapbl pacCMaTpPUBACMBIX PBIHOYHBIX CHCTEM pPaCcCUUTAEM
K03 pUIMeHTHI Koppesiuu Mexay qHeBHbIMH HPR.

Teneppr MOXHO cenaTh BaXHOE 3aKiroueHue. [lopmdhenu, napamempsvt KOmMopwix
(oorcudaemvie  npubvLIU, OuCnepcust odcuoaemvlx npudvliet u KoIp@uyueHmvl
KOppenayuy oxcuoaemvlx npuobsiiell) 6bi0pansvl Ha OCHO8e MmeKyujell YeHvbl KOMNOHEeHMA,
He 0y0ym UCMUHHO ONMUMAIbHLIMU nopmensmu. s onpeodenenuss UCMUHHO
ONMUMANLHO2O nopmahens ciedyem UCHOIb308aMb 6X00Hble Napamempubl, 0CHOBAHHbLLE
Ha mopeosie 1 edunuyell npu ONMUMATLHOM/ONA KANHCO020 KOMNOHeHmA. Bvl He
Modxceme Oblmb OaUdNCe K NUKY KPUBOU ONMUMANIBHOZ0 [, YeM camo onmumanvHoe f.
Paccuumuvisas napamempol uz mexywetl pbiHOUHOU YeHbl KOMHNOHEHMA, 6bl 8blOUpaeme
napamempul npouU3E0IbHO, C1e008AMENbHO, OHU He 0043ameabHO ONMUMATbHY.

Bepuemcs k Bompocy 0 TOM, KakuM 0Opa3oM BO3MO>XKHO HMHBECTHPOBATH OOJIbIE
100% B ompeneneHHbI KOMIOHEHT. OJJHO U3 OCHOBHBIX YTBEP)KIECHUN 3TON KHUTH CO-
CTOUT B TOM, YTO BEC M KOJIMYECTBO HE OJJHO U TO Ke. Bec, KOTOpHIi Bl Mody4yaeTe npu
HAXO0XJICHUHU T€OMETPHUYECKOTO ONTHMAIBHOTO MOPTQEIis, TOHKEH ObITh OTPaKEH B
ontuMaibHbIX f KoMHnoHeHTOB noptdens. s aToro cneayer pa3aeauTsh onTuMaibHoe f
Ka)XJIOT0O KOMIIOHEHTa Ha €ro COOTBETCTBYIOUIMH Bec. JlomycTum, y HAacC eCTh ClIEAyIO-
1IMe onTuMalibHbIe f (B Touapax):

Toxico $2500

Incubeast $4750
LA Garb $5000

(OTmeThTe, YTO €ciu BbI IPUBOAMTE JaHHBIC K TEKYIICH IIEHE U, CIIe0BATEIBHO, TOJTY-
YaeTe MPUBEACHHOE ONTUMaNBbHOE f ¥ MOOOYHBIC TPOIYKTHI, TOTIa Ballle ONTUMalIbHOE f
B JoJuiapax OyJeT MEHSAThCS KaXAbId JICHb B 3aBUCUMOCTH OT IICHBI 3aKPBITHSI TIPE]IbI-
JyIIEro JIHS Ha OCHOBaHUU ypaBHeHus [2.11].)

Teneps pazaenum f Ha COOTBETCTBYIOIIHE Beca:

Toxico $2500 / 1,025982 = $2436,69
Incubeast $4750 / 0,4900558 = $9692,77
LA Garb $5000 / 0,4024979 = $12 422,43

Taxum 0bpazom, UCnoNbL3YA HOBblE KOMPEYTUPOBAHHbIE» 3HAUCHUS f, Mbl NOYUAEM 2e0-
Mempuyeckul onmumanvhviil nopmeens. Jonyctum, Toxico mpeacTaBisieT OnpeaeaeH-


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

HYIO PBIHOYHYIO cucTeMy. Toprys | KOHTpaKTOM B 3TOI pHIHOYHOW CHCTEME Ha KaXKIble
2436,69 nomnapoB Ha cueTe (M MOCTYyMasi TAKUM e 00pa3oM ¢ HOBBIMM OTPETYJIMPOBaH-
HBIMU 3HAYeHUAMHU { IPYTrUX PHIHOYHBIX CHUCTEM), MBI OyJieM TOproBaTh T€OMeTpUYec-
KUM ONTUMAJIBHBIM HEeOTpaHUYeHHBIM TIopTdeneM. Ecnu Toxico SBIsSeTCS akuel 1 Mbl
cuntaeM 100 akmmii «I KoHTpakTOM», TO cieayetr ToproBath 100 akmusmu Toxico Ha
Kkaxapie 2436,99 nomnapa Ha 6anmance cuera. [Toka MBI He OyJeM YUUTHIBAThH 3aJI0OTOBBIC
cpenctBa. B crnenyromiel rmaBe Mbl pacCMOTpPHUM IpoOiieMy TpeOOoBaHHMI K 3aJ0TOBBIM
CpEJICTBaM.

«MUHYTKY, — MOXeTe BO3pa3uTh Bbl. — ECIU MBI U3MEHHM ONTUMAJIBHBIA MOPT-
¢enb MoCpeICTBOM ONTUMAIILHOTO f, OyJeT i OH onTHMaNbHBIM. ECii HOBBIC 3HAUCHUS
OTHOCSITCS K APYroMy MOPTQEIt0, TO eMy COOTBETCTBYET Apyras KOOpAWHATA MPUObLIH,
¥ OH MOXKET He 0Ka3aThcsl Ha A((HEKTUBHON TPaHUIICY.

3ameTbTe, MBI HEe HW3MeHsieM 3HaueHus f. MBI MPOCTO cokpaliaeM pacuerbl, U 3TO
BBITJISIMT TaK, Kak OyAro 3HaueHus: f u3MeHsroTcs. Mbl co3aeM ONTUMAJIbHBIC MOPT-
¢denn, OCHOBBIBASCH HA OXKUJAEMBIX MPUOBLUIAX M JAUCIIEPCHH MPUOBLICH MpU TOProBiie
OJTHOM eIMHUIIEH KaKJOr0 KOMIIOHEHTa, a Takke Ha Kod(D(HIMEeHTaX KOpPPEISIIHH.
Takum 00pa3om, MbI MOTy4YaeM ONTHUMAaJIbHbIE Beca (OMTUMAJIbHBIA MPOLEHT cueTa s
TOPTrOBJIM KaXJIbIM KOMIIOHEHTOM). [losToMy, eciu pbhIHOYHAs CHCTEMa HMMEET
ontumanbHoe f = 2000 moimapoB u ee BeCc B onTUMaabHOM mopTdene paBeH 0,5, Mbl
JIOJDKHBI  UCTIOJIB30BaTh I ATOM pBIHOYHOM cuctemMbl 50% cdera mnpu TOJHOM
ontumManbHoM f= 2000 nommapoB. 1o TO xe camoe, 4to Toprosats 100% Hamiero cuera
npu ontumanbHoM f, neneHHoM Ha ontuManbHBIA Bec, T.e. ($2000 /0,5) = $4000.
Hpyrumu cioBamu, Topropats ontuMaibHbeIM f= 2000 nonnapos Ha 50% cyera, 1o CyTH,
TO e caMoe, UYTO U ToproBats n3MeHeHHbIM f= 4000 nomnapos Ha 100% cuera.

AHPR u SD, koTopbie Bbl BBOJWTE B MATPHUILy, ONPEACIISIOTCS U3 3HAYEHUM OMNTHU-
manbHOTO f B Moyumapax. Eciau peus uaer 00 akiusx, TO MOKHO PacCUUTATh 3HAYCHUS
AHPR, SD u ontumansHoro f Ha OCHOBE OJIHOW akIUM Wi, Harpumep, 100 akimii, BbI
caMHU OIpesiessieTe pa3Mep OJHON €AUHMIIBI.

B curyanuu, xorga HeT peluara (Harpumep, noprdens akuuii 6e3 3aeMHBIX CPEICTB),
BEC U KOJMYECTBO OJTHO M TO ke. OHAKO B CHUTYaI[MH C PhIYaroM (Harpumep, noprdens
(BIOYEPCHBIX PHIHOYHBIX CHCTEM), BEC U KOJUYECTBO OTIWYaroTcs. Maes, koropas Oblia
BIIEPBbIC M3JIOKEHA B KHUTE « Dopmyavl ynpasienus nopmgheniem», COCTOUT B TOM, YTO
MBI TIBITAEMCSl HaWTH ONTHUMAllbHOE KOJHMYECTBO, M OHO SIBISETCA @yHKyuel
onTUMalbHBIX BecoB. Korja mMpl paccunteiBaeM KodduumeHTs! koppemsiun HPR nByx
PBIHOYHBIX CHCTEM C TIOJIOKUTEIbHBIMU  apU(METUUYECKUMH MaTeMaTHYeCKUMU
OXKHMJIaHUSIMH, TO Yallle BCEro MOJydyaeM IOJOKUTEIbHbIE 3HAYEHHs. DTO MPOUCXOIUT
OTOMY, YTO KpUBBIE OanlaHCa PBIHOYHBIX CHCTEM (COBOKYIMHAs TEKyllas cyMmMma
JTHEBHBIX H3MEHEHUW OanaHca) cTpeMarcs BBepxX M BrpaBo. [IpobGiiema pemiaercs
clenyromuM o0pa3oM: s KaxIoil KpuBoW OanaHca HaJg0 ONPEAENTUTh JIMHUIO
perpeccu METOJIOM HaUMEHBIIINX KBAJPATOB (/10 MPUBEJICHUS K TEKYIIUM II€HAM, €CIIU
OHO TIPUMEHSIETCS]) U PaccuMTaTh Pa3HOCTh KPUBOM OallaHCca M ee JMHHHM PETPeccuu B
KaXXJI0M TOUKe. 3aTeM clielyeT Mpeo0pa3oBaTh yKe JIMIIEHHYIO TPEeH/Ia KpUBYIO OajlaHnca
B MPOCTHIE THEBHBIE N3MeHeHus Oananca. [locie 3Toro Bel MOXeTe MPUBECTH JaHHBIE K
TEKyIIUM IIeHaM (Koraa 3To HeoOxoanmo). Jlanee, paccunTaiTe KOPPEISIHIO IO ITUM
yke 00paboTaHHbIM AaHHBIM. [IpennokeHHbI MeTOl paboTaeT B TOM cliydae, €Cld BbI
UCIIOJIb3YETE KOPPEJSLUIO JHEBHBIX M3MEHEHMM OanaHca, a He 1eH. Ecnu Bbl Oynere
UCIIONB30BaTh IIEHBI, TO MOKETE MOJYYUTh MCKAXKEHHYIO KapTHHY, XOTS OYeHb 4acTO
IIEHbl W JIHGBHBIC W3MEHEHUs OajJiaHca B3aUMOCBS3aHBI (HAalpUMEp, B CHCTEME
nepeceyeHus JOATOCPOYHOM CKOJIB3AIIeH cpenHeit). Metoa yaaleHus TpeHAa CleayeT
BCer/ia MpUMEHTh akKypaTHo. Pasymeercs, nneBHoe AHPR u crangapTtHoe oTkiioHeHne
HPR nomxHbI Bceraa paccunTHIBATHCS 1O IaHHBIM, U3 KOTOPBIX HE YJaJIeH TPEH].
[Mocnennsist mpobnemMa, KoTopasi BOSHHKAET, KOTJa Bbl yAANAE€Te TPEH] U3 JaHHBIX, Ka-
CaeTcsl CUCTEM, B KOTOPBIX CAENKH COBEPIIAIOTCS AOCTAaTOYHO peako. [Ipeacrasbre cebe
JIB€ TOPTOBBIE CHUCTEMBI, Ka)KJasi U3 KOTOPHIX HHHUIIMUPYET OJIHY CHEIKY B HEIEINIO,
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npudeM B pasHble JHU. KoappuuueHT Koppensiuuu Mexy HUMH MOXET OBbITh TOJBKO
HE3HAYUTCIIbHO ITOJIOKHUTCIIbHBIM. OIIHaKO Korga Mbl JiMIa€M HOaHHBIC TpEHOA, TO
IIOJ[y4a€M OYEHb BBICOKYIO IIOJIOKHUTEIBHYIO KOPPEJALHIO, IOCKOJIBKY WX JIMHHUU
PErpeCcCuu HCMHOT'O TMOBBIIIAIOTCH Ka)I(IILIfI JACHb, XOTA 6OJII)HIyIO 4aCTb BPEMCHU
u3MeHeHue OanaHca paBHO Hymo. [loatoMy pa3HOCTb OyneT OTpHLIATENIBHOM.
[Ipeobnananue nHel ¢ HE3HAYUTENBHON OTPULATEIBHONW PAa3HOCTBIO MEXIY KPHUBOU
OanmaHca W JMHUEH perpeccud B 00€HMX PBIHOYHBIX CHCTEMax B pe3yjibTare AaeT
HEOIIPaBIAHHO BBICOKYIO ITOJIOKUTEIBHYIO KOPPEIALUIO.

IHopor reomeTpr4ecKko TOProBJId AJs1 opTdeaen

Teneps obpatumMcs K MpobieMe HaXOXJIEHHs MOpora reoMEeTpHYECKOW TOPTOBIU IS
JaHHOM KoMOWHanuu omnTtuMalibHoro moptdens. [Ipobimema Jierko permaercs, eciau
pa3eauTh MOPOr T€OMETPHUUECKOW TOProBIIM JUIS Ka)/JI0TO KOMIIOHEHTa Ha €ro Bec B
ONITUMAIILHOM TMOPTQesie TaK ke, KaK Mbl JCTIIN ONTHMalIbHble f KOMIIOHEHTOB Ha MX
COOTBETCTBYIOIIME Beca JUIsl MOJYyYEHHUs HOBOTO 3HAYEHMS, CIPABEAIMBOIO A1 KOMIIO-
HEHTOB ONTHMAIBHOTO mopTdens. JomycTuM, MOpOr TeOMETPHYECKOW TOPTOBIH IS
Toxico coctaBnser 5100 nosutapoB. Pa3znenuB gaHHOE 3HAUEHUE HA €rO BEC B ONTUMAIIb-
HOM mopTdene, T.e. Ha 1,025982, Mbl nosy4uM HOBBI W3MEHEHHBIM NMOPOT F€OMETPH-
YeCKOM TOProBIIH:

[Mopor =$5100/1,025982= $4970,85

Tak kak Bec mis Toxico Gompmie 1, To ero onTumanabHOE f M MOPOT reOMETPHUUECKOM
TOPrOBJIM YMEHBIIATCS, MOCKOJBKY MBI JEIMM UX 3HAY€HHUs Ha 3TOT Bec. Eciu Henb3s
TOproBaTh APOOHOW emmHMIECH Toxico, MBI TepeiieM Ha 2 eIWHUIBI, Korja OamaHc
nosbicutes 10 4970,85 nomnapa. BecnoMHuTe, 4TO Hallle HOBOE M3MEHEHHOE 3HavyeHue f
B onrtuMasibHoM moptdeste st Toxico paBHo 2436,69 momtapa ($2500 / 1,025982). Tax
KaK JIaHHas CyMMa, YMHOXKE€HHas Ha 1Ba, paBHa 4873,38 nosuiapa, HaM cleayeT NepenTi
Ha TOPIOBJIIO JABYMs KOHTpakTamMu B 3TOM Touke. OJHAKO MOPOT TE€OMETPUUYECKOMN
TOPTOBIIM, KOTOPBIA OOJBIIE YeM B JBa pa3a MpeBbIMIaeT BennuuHy f B Joimapax,
TOBOPUT O TOM, YTO HE CTOUT MEPEXOAUTH Ha TOPTOBIIIO 2 €IUHULIAMU JI0 TE€X IMOp, MOKa
0anaHc HE TOCTUTHET IOpOra reoMeTpuYecKoi Toprosiu, pasHoro 4970,85 nonnapa.
Ecnu BBl mpuBOAMTE NaHHBIE K TEKYIIUM I€HAM M TOJy4yaeTe NPUBEJCHHOE OMNTH-
manibHOe f M ero moOGOYHbIE MPOAYKTHI, BKIIOYAs MOPOT I€OMETPUYECKOH TOProBIIH,
Torja onTUMaibHoe f B Jloyapax U mopor reoMeTpu4eckoi TOProBiau OyIyT MEHATHCS
€XKEIHEBHO B 3aBUCHUMOCTHU OT LIEHBI 3aKPBITUS MPEAbIAYIIEro JHS Ha OCHOBAHUM ypPaB-
HeHus (2.11).

IToaBenenue uTOroB

OTmeTuM BakHBIN (aKT: CTPYKTypa HEOIPaHUUYEHHOr0 nopTdesns (111 KOToporo cymma
BecoB Oobiie 1, a NIC sBiisieTcst yacTbio mopTderns) Hen3MeHHa Jyis 1r00oro yposHs E;
€/IMHCTBEHHBIM OTJIMYMEM SIBJIAETCS BEJIMUMHA 3a€MHBIX CPEICTB (BEJIMYMHA pblyara).
s moptdenei, nexanmx Ha 3¢ (HEeKTUBHON TpaHHIIe, KOT/Ia CyMMa BECOB OIpaHUYECHA,
9TO He Tak. J[pyrumu cioBamu, 1i1st 10O0H TOUYKH HAa HEOTPAaHUYEHHBIX 3(PPEKTUBHBIX
rpanunax (AHPR unu GHPR) oTHoOmIEHNSI BECOB pa3InyHbIX PRIHOYHBIX CUCTEM BCETa
OJIMHAKOBBI.

Hanpumep, MOXXHO pacCUMTaTh OTHOIICHHUS BECOB MEXKY PAa3JIMYHBIMH PHIHOYHBIMH
cUCTeMaMH B TI€OMETPUYECKOM oNnTUManbHOM moptdene. OtHomenue Toxico k
Incubeast cocraBmsier: 102,5982% / 49,00558% = 2,0936. Takum xe oOpa3oM Mbl
MOYKEM ONpPEAEIUTh OTHOLICHHS BCEX KOMIIOHEHTOB B opTderne ApYyr K ApYry:

Toxico / Incubeast = 2,0936
Toxico / LA Garb = 2,5490
Incubeast / LA Garb=1,2175
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Teneps BepHEMCS K HEOTpaHMUEHHOMY MOPTQENI0 U HaiieM Beca s pa3TUYHbIX 3Ha-
yennii E. Jlanee ciemyroT Beca KOMIIOHEHTOB HEOTPAHUYEHHBIX MOPTQEnei, KOTOphIe
UMEIOT caMmble HU3KWE JAMCIIEPCHH JUIs JaHHBIX 3HaueHui E. 3aMeTsTe, YTO OTHOIICHUS
BECOB KOMIIOHEHTOB OJIMHAKOBBI:

E=0,1 E=0,3
Toxico 0,4175733 1,252726
Incubeast 0,1994545 0,5983566
LA Garb 0,1638171 0,49145

Takum 00pa3oM, Mbl MOXXEM YTBEpXKAATh, UTO d¢hghekmuenvie epanuysbl nopmepenetl ¢
HeO02PAHUYEHHOU CYMMOU 8eC08 cO0epicam 0OUHAKOBble NOpMenu ¢ pasHuiM YPOGHeM
3aemMHbix cpedcms (¢ pazuvim niaeuom). lloprdenb, B KOTOpOM MEHSETCS BEIHMYMHA
ieya s IMOJyYeHHMs 3aJaHHOTO ypoBHA npubObuin E, Korma cHATO orpaHuYeHue
CYMMBI BECOB, OyJ€T UMETh BTOpPON MHOXUTENb Jlarpanka, paBHbIN HYIIIO, IPH CyMMe
BecoB, paBHOM 1. Tenepp MBI MOXEM JOCTATOYHO MPOCTO OMNPEAETUTh, KaKUM OyAeT
Halll HEOrPAaHWYEHHBbIN TIeOMEeTpUYECKUH ONTHUMalbHBbIM mopTdens. CHauana Haiinem
noptdesnb, KOTOPBIH MMEET HYJIEBOE€ 3HAYCHHE Al BTOPOro MHoOkuTens Jlarpamixa,
Korjga cymma BecoB orpanuueHa 1,00. OgHuM M3 crnocoOOB moucka Takoro mnoprdens
sBisieTcs npouecc urepanuil. [lomyunBmmiics B pesyibrare MopTdenb MOJAHUMAETCS
(uu ormyckaeTcsi) pbluaroM B 3aBHCHUMOCTH OT BbIOpaHHOro E u1si HEOrpaHUYEHHOTO
noptdens. 3uadenne E, ynoBneTBopstomiee modomy ypaBHeHuto ¢ (7.06a) o (7.06r), u
OyIeT TeM 3Ha4yeHHEM, KOTOPO€ COOTBETCTBYET HEOIPAHWYEHHOMY I'€OMETPUYECKOMY
ontumanbHOMy noptdento. s BeIOopa reoMeTprHuecKoro ONTUMAaIbHOIO MOpTQens Ha
s¢dexruBHoi rpanune AHPR mig moprdeneit ¢ HeorpaHMue€HHBIMU BECaMH, MOXHO
UCIIOJB30BaTh IEPBBI MHOXHUTENb JlarpaHika, KOTOPBIA ONpPENENsieT IOJIOKEHHUE
noptdens Ha sddexkTnBHON Tpanuie. Bcrmomuute (cMm. TiaBy 6), 4TO OAHUM W3
NOOOYHBIX MPOAYKTOB INPH OMNPEAEICHUM COCTaBa MOPTQENs METOIOM 3JIEMEHTapHbIX
IIOCTPOYHBIX IpeoOpazoBaHUil ABJIsETCS MepBbIi MHOXUTEND Jlarpanyka. OH BbIpakaeT
MT'HOBEHHYIO CKOPOCTbh M3MEHEHMS JAUCIEPCUU [0 OTHOLICHHUIO K OXKUAaeMOW MpuObUIN
(c obparabiM 3HaKoOM). [lepBeiii MHOXUTENb Jlarpan)a, paBHBIA - 2, O3HAYAET, YTO B
9TOM TOYKE MAMUCHEPCUS M3MEHSAETCSl IO OTHOLICHHIO K OKUAAeMOW NpUOBUIM CO
cKopocThio 2. B pesynbTate, Mbl HOIYy4yUM HOpPTQEnb, KOTOPbII T'€OMETPUYECKU
ONTUMAJIEH.

(7.060) L1=-2,

rae L1 = nepBbiit MHOXUTENb Jlarpanka ganHoro noptdens Ha 3¢(HEKTUBHON rpaHUIIe
AHPR jy1s1 noptdereii ¢ HeOrpaHUUEHHON CyMMOIi BECOB'.

Teneps 00beIMHUM ITH KOHLCTIIIMKA BMecTe. [lopmehens, komopwlil ¢ noMOwbI0 pbluaea
nepemewjaemcs 80016 IPHEKMUBHbIX epanuy (apuhmemuieckux Ui 2eomempuyecKux)
nopmeerneti ¢ HeOCpAHUYEHHOU CYMMOLL 8eCO8, ABNAEHCS KACAmelbHblM nopmgenem K
aunuu CML, svixodaweu uz RFR == (), koeoa cymma eecos ocpanuyena 1,00 u NIC ne
ucnonvzyemcs. Wrak, Mbl MOXKE€M HAWTH HEOTPAaHWYEHHBIA TE€OMETPUUECKUIN
ONTUMAIILHBINA MOPTQENs MmyTeM Mmoucka kacarenbHoro noprdenst aiast RFR = 0, korma
cymma BecoB orpanndena 1,00, a 3aTeM MOAHATH phIYaroM IMOJYYEHHBIH mopTdens 10
TOYKH, TJ€ OH CTAHOBHUTCS T'€OMETPHUYECKHMM ONTUMalbHBIM. HO Kak omnpenenuTs,

! Taxum 06pazom, MBI MOXKeM YTBEpIKIaTh, 9TO TEOMETPHYECKHT ONTHMATLHEIH TOPTdeTs — 3T0 TOpTdhers, B
KOTOPOM BTOpOH MHOxkHTelNb Jlarpanxa pases 0, korja cymMMa BECOB OTpaHUYEHA €AMHULICH, a B TOM ClIydae, Korjaa
CyMMa BECOB HE OTpaHMYEHa, IePBBI MHOKHUTENb Jlarpamka paseH - 2. Takoif moptdens, Mpu CHATHH OrpaHIIeHIH
Ha CyMMY BECOB, TaKKe Oy/eT UMETh BTOPOil MHOXKHUTEINb Jlarpanka, paBHbIH 0.
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HACKOJIbKO TIOBBICHTH JAaHHBIA OTpaHUUYEHHBIH TOpPTQenb, uYToObl CcAenaTh €ro
SKBHUBAJIEHTHBIM HEOTPAaHUUYEHHOMY F'€OMETPUUYECKOMY ONTHUMAIbHOMY NOpPT(ento?
BcnomuuTe, uyTO KacaTenbHBI MOPTQens HaxoAuTcs Ha JPQGEKTUBHON TrpaHUIle
(apudmeTnyecKkoil UM TeOMETPUUECKO) opTdhenell ¢ OrpaHNYeHHO CYMMOI BECOB B
Touke ¢ HauBbicuM oTHomeHueM [llapna (ypaBHenue (7.01)). MbI mpocTO TOBBICHM
pelgaroM 3TOT MOpPTHENb M YMHOXHM Beca KaXIOTO W3 €ro KOMIIOHEHTOB Ha
MEPEMEHHYI0, Ha3bIBAEMYIO (, KOTOPYIO MOYKHO MOJIYYUTh CIEIYIONIMM 00pazoM:

(7.13) g=(E-RFR)/V,
rae E = oxumaemas npuObUIH (apudMeTHUeCKast) KacaTeIbHOTO OPTQEs;

RFR = 6e3puckoBas cTaBka, 10 KOTOPOW Bbl MOXKETE 3aHSTh UM J1aTh B3alMbl;

V= nucnepcus KacaTeiabHOTO MOPT(hEs.

VYpaBHenue (7.13) sBisieTcss HOCTATOYHO XOPOILIUM MPHUOIMKEHUEM PEalbHOIO ONTH-
MaJIbHOTO (.

Crnenyronmii mpuMep MOXET HTPOMUTIOCTPHPOBATH POJIb ONMTUMAIBHOTO (. Bemowm-
HHTE, YTO HAll HEOTPAaHWMYCHHBIH T€OMETPUUECKHH ONTUMAIBHBIA MOPT(HENb BHITIISIUT
TaK:

KoMmnoHeHT Bec
Toxico 1,025955
Incubeast 0,4900436
LA Garb 0,4024874

[Toptdenrs umeer AHPR= 1,245694 u nucnepcuro 0,2456941. B ocraBmieiics gactu
Halero oocyXxaeHus Mbl OyaeM HCcXoauTh u3 Toro, yto RFR = 0 (B manHOM citydae
otHomenue [lapna storo noprdens, (AHPR-(1 + RFR)) / SD, paBno 0,49568).

Tenepb, ecau Mbl BBEJEM T€ K€ NPUOBUIM, JUCTIEPCUU U KOA(PHHUIMEHTHl KOPPEIILUun
KOMIIOHEHTOB B MaTpUIly M pacCUUTaeM, KaKoi MOPTQesb HaXOIUTCS B TOUKE KacaHUs
npu RFR = 0, korna cymma Becos orpannueHna 1,00 u npu orcyrctuu NIC, To nomyuum
CIEYIOIIUN TOPTQEIb:

KoMmnoHeHT Bec

Toxico 0,5344908
Incubeast 0,2552975
LA Garb 0,2102117

Orot noptdenr umeer AHPR = 1,128, mucnepcuro 0,066683 u otnomenue Illapna
0,49568. OtmeTbTe, uT0 omuowenue [llapna xacamenvnozo nopmaeens, 015 KOMOPO2O
cymma ecog oepanuyerna 1,00, npu omcymcemeuu NIC, ¢ mounocmu pagHo omuoue Huo
llapna ona nawe2o HeOZPAHUUEHHO20 2e0MEempUYecKo20 ONMUMATLHO20 Nopmpers.
Borunras enqunuiy u3 nomnydeHHbix AHPR, mMb1 monydaem apudmMeTrndeckyro cpeaHio
npuObUTe TOpTdens. Jlamee 3ameTmm: 9YTOOBI I OrPAaHWYCHHOTO KacaTelIbHOIO
nopTdenst ToMy4YuTh NPUObUIb, PAaBHYIO NMPUOBUTH HEOTPAHUYCHHOTO T€OMETPUIECKOTO
ONTHUMAJILHOTO NMOpPTdENs, Mbl JOJKHBI YMHOXKUTH Beca nepBoro Ha 1,9195.

0,245694/0,128=1,9195
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Tenepb, ecny Mbl yMHOXKUM KaX/IbIi U3 BECOB OIPaHUUYEHHOI0 KacaTeJIbHOro nopTdeis,
TO TONYYHM TMOPTQENb, HIASHTHYHBIH HEOTPAaHMYCHHOMY TI'€OMETPHUECKOMY OITH-
MaJIbHOMY NOPTQEto:

Kommonent Bec * 1,9195 = Bec
Toxico 0,5344908 1,025955
Incubeast 0,2552975 0,4900436
LA Garb 0,2102117 0,4035013

Muoxwurens 1,9195 nonyuen B pesynbraTe AeleHHUS NPUObUIM HEOTPAHUUYEHHOTO TeO-
METPUUYECKOTO ONTHUMAJIbHOTO TOpTQens Ha NpUObblb OIPaHUYEHHOI'O KacaTeIbHOIro
noptdens. Kak mpaBuio, HaM Hag0 HAaWTH HEOTPAaHUYEHHBIM NeOMETPUYECKHH ONTH-
MaJbHBIA MOpT(heEnab, 3Has TOJBKO OTPaHUYEHHBIM KacaTenbHbIH moptdens. MmeHHO
3/1€Ch M UCNOJb3YyeTCsa onTUManbHoe q. Ecnm MbI nonyckaem, uyro RFR = 0, To MoxHO
ONpeAeNuTh ONTUMAJIbHOE ( MO HAlleMy OrPaHWYEHHOMY KacaTelIbHOMY MOpT(derto
CIIEAYIOLIM 00pa3oM:

(7.13) q=(E-RFR)/V=(0,128-0)/0,066683 = 1,919529715

Heckonbko 3ameuanuii mo moBoay RFR. Korna peds unetr o gpprouepcHbIX KOHTpaKTax,
caenyet npupaBHATh RFR k Hymto, Tak Kak B J€HCTBUTEILHOCTA MBI HE 3aHUMAEM U HE
CCYKaeM CpeJICTBA I YBEIMUCHUS WM YMEHBIICHHsI aKTUBOB NopTdens. C akiusaMu
cutyanus uHas, 1 RFR cienyer nppuHuMaTe BO BHUMAHHE.

Bbr wacto Oyamere ucnonb3oBate AHPR u aucnepcuio mns moprdeneid Ha ocHoOBe
nueBHBIX HPR kommonenToB. B Takux ciydasx HeoOX0AMMO MPUMEHSTh HE TOJ0BYIO, a
nHeBHyo cTaBky RFR. D10 noBonbsHO npoctas 3agada. CHavana HeoOxoaumo yoeaurces,
YTO TOJOBasi CTaBKa SBISCTCS 3¢hghekmusnoi 200080t NPOYEHMHOU CMABKOI.
[IpolieHTHBIE CTaBKM OOBIYHO YKa3bIBAKOTCS B TOJOBBIX MPOIEHTaX, HO YacTO OHHU
MIPENICTABIISAIOT CO00N HOMUHANLHYIO 20008Y10 npoyeHmuylo cmaeky. Eciu npoleHTHas
CTaBKa CKJIAJbIBACTCS M3 MOJYTOJOBBIX, KBapTAJIbHBIX, MECSYHBIX CTaBOK WU T.JA., TO
CTaBKa, 3apaboTaHHasi 3a roja, Oyaer Ooblle, 4eM MPOCTO ToAOBas CTaBKa (HOMH-
HanbHas). Korga mpoueHT cymmupyertcs, 3¢deKkThuBHas rogoBasi MPOIEHTHAs CTaBKa
MOXET OBITh OTpejelcHa W3 HOMHUHAIBHOM TPOLEHTHON cTaBku. [lomydeHHyio 3¢-
(EeKTHBHYIO TOJIOBYIO NMPOLIEHTHYIO CTaBKy MBI M Oy/leM HCIOJIb30BaTh B pacyerax. J{is
peoOpa3oBaHNsd HOMHUHAJIBHOM CTaBKH B 3()(PEKTUBHYIO CTABKY CJEIyeT HCIOJIb30BATh

(opmyay:

(7.14) E=(1+R/M)*M-1,
rae  E =»sddexTuBHas rogoBas mpoIeHTHAs CTaBKa;
R = HOMHUHAaAJIbHAas rogoBas HpOLIeHTHaSI CTaBKa,

M == gucio NEPHUOAOB CIOKCHHUS 3a I'O.

[Ipennonoxum, HOMUHAIBHAS TOA0BAs MIPOLIEHTHAS CTaBKa cocTaBisieT 9%, U J0oXoa 1o
HEll NepecYUTHIBACTCS KAXKIBbIH Mecsll Mo (opmyie cioxHoro mpoueHra. CooTBer-
cTByMomas 3 dekTruBHas MPOIICHTHAs CTaBKa OyJeT paBHa:

(7.14)  E = (1+0,09/12)* 12-1 = (1 + 0,0075)*12-1 ==1,0075"12- 1 = 1,093806898 =
0,093806898

TakuMm oOpa3om, Hama 3QQeKTUBHAS TOAOBas NPOICHTHAs CTaBKa OYJIET HEMHOTUM
6onbire 9,38%. Teneps, utoObl paccuntath HPR Ha ocHOBe paboumnx qHEH, Mbl JOIKHBI
HAlTH cpemHee 9uciio pabounx mHed 365,2425 /7*5=260,8875. Pazgenmus 0,093806898
Ha 260,8875, mbl nonyunm nHeBHOEe RFR = 0,0003595683887.
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Ecnu mbl Ha camom gene OyaeM NpUBIEKaTh CPEJCTBA, YTOOBI MOJTYYUTh U3 OTPAHU-
YEHHOT0 KacaTeNbHOrO MOpT(hens HEOrpaHHMYEHHBIH T€OMETPHUUYECKUI ONTHMANIbHBIN
noptdenb, HeoOxoaumo BBecTH 3HaYeHHE RFR B otHOmeHue [1lapna, ypasuenue (7.01),
U ONITUMAaNIbHOE q, ypaBHeHue (7.13).

[Togsenem uror. Jlomyctum, RFR mns Bamero moprdens ve paBao 0, 1 HE0OX0AMMO
HATH TEOMETPUYECKUI ONTUMANbHBIH NOPTQENnb, HE pacCUUTHIBAS OTPaHUYCHHBIN
KacarenbHbId TopTdens s 3Troro RFR. Moskere nu BBl EperTH MpsMO K MaTpHIIE,
YCTAaHOBUTh CYMMY BECOB Ha KaKOe-THOO MPOU3BOJILHO BHICOKOE 3HAYEHHUE, TO00ABHTH
NIC u HaliTh HEOrpaHUYCHHBIM T€OMETPHUECKHI ONMTHUMANIbHBINA TTopTdenb, korna RFR
6omnbiie O? Jla, ecnu Beruecth RFR U3 oxxnaeMpIx npuObLIei KaX/10ro KOMIIOHEHTa, HO
He u3 NIC (1.e. oxumaemas npuobTb 11 NIC ocTaeTcsi HyJIeBOM, YTO COOTBETCTBYET
cpennemy apupmerndeckomy HPR= 1,00). Teneppb, pemmB MaTpuiry, Mbl MOIy4dM
HEOTPAaHWYEHHBIN T€OMETPUYECKUN ONTUMANTBHBIN MopTdens, koraa RFR 6ombmie 0.

Tak kak >¢QexTHBHAs TpaHULA Ui MopTdeneld ¢ HeOrpaHMYSHHON CyMMOW BECOB
JAeT OJWH U TOT e MOpT(desb ¢ pa3TuYHON BEIMUMHOMN phruara, TuHus CML He MoxeT
nepecekaTbcs WIM KacaThCsl d()(EeKTHBHOW TpaHHUIBI MOpTdeneld ¢ HeorpaHHMYEHHOM
CYMMO¥ BECOB, €CJIH K€ CyMMa BECOB OrpaHHYeHa (T.€. paBHa 1) — 3TO BO3MOXKHO.

Muvi  paccmompenu — HeCKOIbKO — chHOco008  onpeoeleHusi  2e0Mempu4ecKo2o
onmumanvHo2o nopmeens. Hanpumep, mvl Modtcem paccuumams e20 IMIUPUYECKU, YO
ovL10  npodemoncmpuposano 6 Khuee «DOpMyIbl yHpaBieHUs MOpTheneM» u
NOBMOPEHO 8 Nepeoli 2iage Mol KHueu. B 0anHouU 2nase mbl Y3HAIU, KAK ¢ NOMOWbIO
napamempuyecko2o  mMemooa —paccuumams nopm@ens npu  a060M  3HAYEHUU
be3puckogoll cmasKu.

Tenepwv, Ko20a Ml 3HaAeM, KAK Onpeodenums 2eoMempuyecKuti ONMuMAalbHbli nopm-
Genv, paccmompum e20 UCNONBL30GAHUE 6 peanbHOU dcusnu. I eomempuyeckuil
ONMUMATLHBILL NOpM@enb 0acm HAM MAKCUMATbHO 603MOXNCHLIL 2e0MempudecKutl
pocm. B cneoyroweti enage mvl paccmompum cnocobsl UCHONb308aHUSL 21020 nopmpers
npuU 3a0AHHBIX PUCKOBLIX OZPAHUYEHUSX.

I'naBa 8
YupasiieHue pucKoM

Mbl no3HAKOMUNUCL C PABTUYHBIMU MEMOOAMU pAciemad OnmumMaibHo20 nopmghens, ¢
2eomempueti nopmeeneti u 3aUMOCE53b10 ONMUMATLHO20 KOIUYECBA U ONMUMATLHOZO
seca. Ecnu mopeosamev nopmgenem 6a308020 UHCMPYMEHMA HA 2e0MEMPUYECKOM
ONMUMATILHOM YPOBHE U NpU MOM PEUHBECMUPO8AmMb NPUOLLIU, MO OMHOULEHUE
021CUOAEMO20 00X00d K 0XHCUOAEMOMY PUCKY OYyOem MAaKCUMAalbHbiM. B omoul enase mul
N0208OPUM O NOCMPOEHUU 2COMEMPUYECKUX ONMUMATbHBIX nopmabeneti npu 3a0aHHOM
yposHe pucka. Peuv notidem o mom, umo, xakumu Obl UHCMPYMEHMAMU Mbl HU
MOpP206aiu, MOJCHO 8blOpamMb 0OIACHb 8 CNEKMpe PUCKA U 00OUMbCS MAKCUMATbHO2O
2eomMempuyecko20 pocma 0Jisl SMo2o YPOGHs PUCKA.

Pa3Me1ue1me AKTHUBOB

Crnenyer UMETh B BHJY, YTO ONTHMAJIbHBIA MOPTHEb, MOTYYCHHBIH C IIOMOIIBIO Mapa-
METPUYECKOTO METO/1a, OyeT MOYTH TaKUM K€, KaK ¥ MOPT(desb, MOIyYeHHBIH C ITOMO-
B0 SMITUPUIECKOT0 MeTo1a (OH MOJIPOOHO paccMaTpUBalIcs B IiaBe 1).

B atom ciyuae gozmooicubl 6orbuiue npoucpviuy no nopmabenio (m.e. 3HauumenvbHole
Konebanus banamca), i STUHCTBEHHAsT BO3MOXKHOCTh M30€XaTh 3HAYUTEIIbHBIX YOBITKOB
— «pa3baButh» moprdeinn, T.e. M00ABUTH K T€OMETPHUECKOMY ONTHMAIBLHOMY IOp-
Thearo Kakoh-mn00 Oe3pHCKOBBIM aKTHUB. BBIINICONMMCAHHYIO MPOIEIYPY MBI Ha30BEM
pasmeujenuem axmueog (asset allocation). Cmenenvb pucka u HadedldcHOCMb 10001
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uHeecmuyuu Aeiiemcsa @QyHKyuel He o0vekma uHeecmMuyuil camo2o no cebe, a
@yHKyuel pazmeujeHus aKkmugos.

Jaxxe moptdenu, cocrosmme u3 akuuid Toiayobix Qumek (blue-chip stocks),
HAXOISIIMECs Ha YPOBHE HEOTPAHMYEHHOTO TEOMETPHYECKOTO  ONTHMAJIHHOTO
noptdens, MOTyT IOKa3aTb 3HAYUTENbHBIE MNPOUTphIK. OJIHAKO JTUMU aKIUSIMU
cnedyem TOProBaTh HMMEHHO HA TaKMX YPOBHSAX JUIS MaKCUMHU3AIlMH OTHOIICHUS
MOTEHIUATBHOTO TE€OMETPUYECKOTO BBIUTPHINIA K JUCHEpPCHH (PUCKY), YTOOBI
o0ecTeynTh JOCTIKEHHE 1eNN 3a HauMeHblee Bpemsi. C 3TOil TOUKM 3peHUs TOPTOBIIS
roayObIMH (PUILIKAMH SBJISIETCS TaKOW K€ PUCKOBAaHHOMW, KaK M TOPTOBJS KOHTPaKTaMu
Ha CBHHUHY, a TOpPIOBIS CBHHMHOM HE MEHee KOHCEpPBaTHBHA, YE€M TOPTOBIIS
HA/ISKHBIMH aKIUSIMH. T0 K€ MOXKHO CKa3aTh 0 opTdene GbrouepcoB WM OOIUTAIHA.

Hama nenp 3akimodaercss B JIOCTHKEHHH JKEJIAeMOTO YPOBHS TOTEHLIUAIBLHOTO
F€OMETPUUECKOTO BBIUTPHINNIA, HCXOAS W3 JaHHOW Jucnepcud (pucka), MyTeM
KOMOWHHUpOBaHUs OE3pUCKOBOTO AaKTHBa C TOPTryeMBIM HWHCTPYMEHTOM, OyIb TO
noptdenb roryosIx Guiek, ooauranuii ik mopTdeab GbIYEPCHBIX TOPTOBBIX CHCTEM.

Korma BelI Topryere mopTdeneM ¢ HEOrpaHHYEHHOH CYMMOH BECOB, HCIOJB3Ys
npobnoe f, To HaxonuTech Ha dddexTuBHON Tpanunie GHPR mis moprdeneit ¢ Heorpa-
HUYEHHOW CYMMOM BECOB, HO CJIEBA OT F'€OMETPUYECKON ONTUMAIbHOW TOYKHU, KOTOPAs
yIOBIETBOPSET JII0OOMY ypaBHeHHUIO ¢ (7.06a) mo (7.061). Takum oOpa3om, BaIl MOTEH-
[IUATBHBIN BBIMTPBINI MO OTHOIIEHUIO K PHCKY MEHBIIE, YeM B T€OMETPHUYECKOH ONTH-
MaJbHOM TOYKe. OTO OJUH M3 CHOCOOOB, C TOMOIIBIO KOTOPOTO BBl MOXKETE
KOMOMHMPOBATh NMOPT(PENb ¢ OE3pUCKOBBIM AKTUBOM.

prroﬁ croco0 pPasMCIICHUA AKTHUBOB — pPAa3AaCICHUC BallCro CUYCTAa Ha JBa IIOA-
cycTa, AKTUBHBIA M HEaKTUBHBLIA. OHU HE SBISIOTCI ABYMSA pCaJIbHBIMU OTACIIbHBIMHA
Cu€TaMHu — OTO YCIOBHOC pPa3aciIiCHUC. MGTOI[ pa60TaeT CJIeayronuum o6pa30M.

Omnpenenure nepBoHaYaJIbHOE COOTHOLIEHHWE JIBYX IMOACUYETOB. JlomycTHM, BBl XOTHUTE
CO3/aTh MOJICYET, KOTOPBIH COOTBETCTBYeT /2, T.e. MepBOHAYaIbHOE COOTHOIICHHE
noneit cocrasur 0,5/0,5, Takum oOpa3oM, MOJOBHHA OajaHca Bamero cdera Oyaer
OTHOCHUTHCSI K HEAKTUBHOMY TOJICUETY, a MOJIOBUHA K aKTUBHOMY TojcueTy. JlomycTum,
BBl HaumHaete co cuera 100 000 momnapos, npuuem 50 000 mosapoB OTHOCSTCS K
HeakTHBHOMY cueTy, a 50 000 momurapoB K aKTHBHOMY CY€Ty, U WMEHHO OajaHc
AKTHUBHOTO MOJICUETa CIEAYET UCIIOJIb30BATh JJIs ONPEAEICHUS KOJINYEeCTBa KOHTPAKTOB
1uist Toprosid. [loncyera sIBASIOTCS TUIIOTETUYECKON KOHCTPYKIIMEH, KOTOpast co37aeTcs
Ui TOTO, 4TOOBI Oosiee F((EKTUBHO YNPABIATH ACHBIAMU, U B ATOM CIIydae CJeIyeT
UCIIONB30BaTh ToJHbIe onTuMainbHble f. Kaxkneli genp u3 obmiero OanaHca cuera
CJeIyeT BBIUUTATh HEAKTUBHYIO CyMMY (KOTOpasi OCTaeTCsl MOCTOSHHON KaXKIbI JIEHB),
MOJTy4YeHHOE 3HaUeHHe Oy/IeT COOTBETCTBOBATh AKTUBHOMY OallaHCY, U UMEHHO MO0 HEMY
CJIEZIyeT pacCUMTHIBATh KOJIMYECTBO KOHTPAKTOB JIJIsl TOPTOBJIM MPU MOJTHOM f.

Teneps momycTuM, 4TO onTUManbHOE f AN PHIHOYHON CUCTEMBI A COOTBETCTBYET 1
KOHTpakKTy Ha Kaxsle 2500 nonnapos Ha GanaHce cyeta. B mepBblil IeHh aKTHBHBIH 0a-
naHc paBeH 50 000 moutapoB, U Bbl MOkeTe ToproBaTh 20 KoHTpakTamu. Eciii ObI BbI
UCTIONIb30BAJIM CTPATErni0, OCHOBAaHHYIO Ha f/2, TO B MepBbI JeHb 33aJeCTBOBAIN ATO
e KOJMYeCTBO KOHTpakToB ($2500/0,5), Ho mipu obmiem Oanance cyera B 100 000 moi-
napos. IlosTomy npu ctparernu, oCHOBaHHOU Ha f/ 2, B 3TOT J€HB CIEAYeT TaKXe TOp-
roBatb 20 koHTpaktamu. Korjma usmeHsieTcss OanaHc, YHMCIO KOHTPAKTOB, KOTOPBIMU
CJeyeT TOproBath, Toxke u3MeHsercs. [Ipeanonoxum, Bel 3apadotanu 5000 momnapos,
yBeauuuB o0muii 6ananc cuera 10 105 000 mommapos. Ilpu crparerun mosoBuHHOTO f
BaM cienyer TtoproBaThb 21 koHTpakToM. OJIHAaKO NpPHU HCIIOJIB30BAHUM METOJa
pasnesneHusi OajaHca BBl JIOJDKHBI BBIYECTh MOCTOSHHYIO HeakTHBHYHO cymmy 50 000
noJutapoB u3 obmiero 6aranca 105 000 nqomrapos. B pe3ynbrare BbI MOTYYHTE aKTHBHYIO
yacTh Oamanca B 55 000 mommapoB M y»e Ha OCHOBE 3TOTO OIPEACINUTE KOJUYECTBO
KOHTPAKTOB MpH ypoBHE onTuMaibHOTO f (1 KOHTpakT Ha kKaxzable 2500 moimapoB Ha
cuere). Takum oOpa3oM, IpU UCTOJIH30BAaHUM METO/A pa3/ejeHHs] CYeTa BaM CIIeTyeT
TOProBaTh 22 KOHTPAKTAMH.
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[Toxoxkas cuTyanus BO3HMKaeT M TNpU MajeHuH OanaHca Baimiero cyera. Meton
pa3leNieHns cueTa YMEHbIIAET KOJIMYECTBO KOHTPAKTOB C OOJIbIIEH CKOPOCTBIO, UEM ITO
nenaet ctparerus nojoBuHHOTO f. JlomycTum, BBl motepsumn S000 moymapoB B MepBbBIT
JeHb TOProBiIM M oOmwmi OamaHc cuera ymeHbwwics 1o 95 000 nmommapos. Ilpu
ctparerun apooOHoro f Bam cieayer ToproBaTh 19 konTpaktamu ($95 000/$5000).
OpHaKo MpH UCTIOJIb30BAaHUH METO/a pas/iesieHus OajlaHca aKTHBHBIN cUeT OyNeT paBeH
45 000 moymapoB, ¥ BaM cieayeT ToproBaTh 18 kontpaktamu ($45 000/$2500).
OTMmeThTe, 4TO MPH MCMOJIB30BAHUU METOJa pa3fefieHHs cueTa IO0Js ONTHMalbHOTO f
u3MeHseTcs: BMecTe ¢ O6amancoM. CHauana ompenensercs A0 OanaHca, koTopas Oyner
3a/lelicTBOBaHa B TOProBje (B HAlleM MpPUMEpPE Mbl HCIOJB30BaJIM IEPBOHAUYAIBHYIO
nomio 0,5). [Ipu nmoBeiieHnn 6anaHca 10711 ONTUMaIbHOTO f OBBITIIaeTCS, MPUOIIIKAACH
B mipezene K 1, korga GanaHc cueta ctpeMuTcs kK 0eckoneynocTr. [Ipu magenun Oananca
nonst f mpubnuxaercs B npeaene k 0, a oOuuii 6anaHc cyeTa MpU ITOM CTPEMHTCS K
HeakTUBHOW dYacth. Tor ¢akr, 4ro crpaxoBanue moOpTdens BCTPOCHO B METOJ
pazzeneHusi OanaHca, SBISETCS OTPOMHBIM NMPEUMYIIECTBOM, U 00 3TOH 0COOEHHOCTH
MBI €I€ IOroBOpUM TNOIKE. Tak Kak METOJA pa3JelieHuss CYeTa MCIONb3yeT
u3MeHsmomeecss ApoOHoe f, MBI Ha30BeM TaKOW MOAXOJA CTpaTerHe OuHamuuecko2o
O0po6HO20 f, B IPOTUBOIIOJIOKHOCT CTPATETHH CIMAMuUYecko2o 0pooHo2o f-

Crparterusi cratudeckoro apo6Horo f cmemiaer Bac mo nuauu CML BneBo ot onTu-
MaJIbHOTO TOPT(QENsi, €CIM Bl UCIOJIb3YeTe OTPaHUYCHHBIA TOPTdETh, U MPH JTHOOBIX
W3MEHEHUAX OalaHca c4eT OyJeT ocTaBaThbes y 3Tod Touku Ha jquHUM CML. Ecnu BbI
UCTIONIb3YeTe HEOTpaHMUEHHBIN MOPTQens (UTO SABISAETCS JIYUIIUM ITOAXO00M), TO Oyie-
Te Ha 3¢ (dEeKTUBHON TpaHHIle g mopTdeneil ¢ HEOrpaHUYEHHOM cyMMOii BecoB (Tak
kak HeT nuHU CML ams HeorpaHHMYeHHBIX MOPTQeneil) ciaeBa 0T ONTHUMAIBHOTO TOP-
Tens. Korga 6anaHc cuera W3MeEHSETCs, BBl OCTae€TeCh B TOM )K€ TOUKE Ha HEOTPaHU-
yeHHOU 3¢ (deKkTuBHON TpaHuile. Ecmu peub uaer o0 HCIONB30BAHUH JTUHAMUYECKOTO
npo6Horo f A OrpaHUYeHHOTO MM HEOTPAaHUYEHHOTO MOpT(dens, Bbl HAYMHAETE Y TeX
e TOUYeK, HO, KOrja OajlaHC cyYeTa MOBBIIIAETCS, MOPT(HETh CABUTAETCS BIPABO BBEPX,
Korma OanmaHCc mMOHWXKaeTcsa, HopTdenb caBuraercs BiIeBO BHHU3. [IpaBas rpanuna
HAXOJUTCS y MMKa KPUBOH, rae fois f paBHa 1, a neBas — y Toukw, rae gous f pasna 0.
[Tpu pa3menieHnH akTHBOB C MOMOINBIO MeTOjAa cTaTuuyeckoro f mucmepcusi He Me-
HSETCS, TaK KaK MCIOJb3yeMasl MOJsl ONTUMAIbHOro f MOCTOSHHA, HO B CiIydae C JH-
HaMHU4YeCcKUM JApoOHbIM f nucnepcus — mepeMeHHas BeauurnHa. B aTom ciyudae, korna
OaaHC cueTa YBEIUYMBAETCS, YBEJIMYMBACTCS TAKXKE U JUCIEPCHUs, MOCKOJIbKY BO3-
pactaer ucnonb3lyeMas A0Js ontuMansHoro f. BepxHei rpaHuiibl JUCTIEpCUs TOCTUTAET
npu nonHoM f, korga OamaHc cuera mpuOMMKaeTcss K OeckoHeyHocTH. [lpu magenun
OanaHca cyera nucrepcus ObICTPO YMEHBIIAETCs M0 Mepe MPUOIMKEHHS UCTIONb3yeMOn
JI0JHM ONTHMaJbHOTO f K HYIIO, Koraa oOmmii 6ananc cyera mpuOImkaercss K OanaHcy
HEaKTUBHOTO MOJICUETa, ¥ B 3TOM CJIy4ae HIDKHSA MPaHuIa IUCTIEPCUH paBHA HYIIO.
Metox nuHaMu4eckoro ApoOHoro f aHalorudeH METOJy, OCHOBAHHOMY Ha IOJHOM
ontuMaigbHOM f, KOrjja MepBOHAYaIbHBIA pa3Mep TOProBOrO0 cueTa pPaBeH aKTUBHOU
yactu Oananca. Mrak, ecTh 1Ba crocoba pa3MeIIeHUs aKTHBOB: C ITOMOIIbIO CTa-
TUYECKOTO0 JApPOOHOTO W C MOMOIIBI0 JuHaMudeckoro apoOHoro f. J[uHamuyeckoe
npobHoe f maer AMHAMUYECKYIO IUCTIEPCHIO, YTO SBIISETCS HEAOCTATKOM, HO TaKOW
MOJIXO/1 TaK)Ke 00ecreunBaeT cTpaxoBanue nmoptdens (00 dToM mo3aHee). XOTS ITH JIBa
METO/1a UMEIOT MHOTO OOIIEro, OHM BCE-TaKM Cephe3HO oTimyaroTcs. Kakoil xe n3 HUX
nydme? Paccmorpum cuctemy, rae gHeBHOe cpenaHee apudmermdeckoe HPR= 1,0265.
CrannaptHoe otkionenue nHeBHbIXx HPR cocraBnser 0,1211, mostomy cpenHee reo-
Metpuueckoe paBHo 1,019. Tenepb mocMOTpUM Ha pe3yJibTaThl TOPrOBIW IMPU CTATH-
geckux JApoOHbIX onTuManbHbIX 0, If u 0,2f. [lyns atoro ucnonszyem ypaBHeHus ¢ (2.06)
o (2.08):
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(2.06) FAHPR = (AHPR - 1) * FRAC + 1

(2.07) FSD =SD = FRAC,

(2.08) FGHPR = (FAHPR ~ 2 - FSD " 2) * (1/2),

rie FRAC = ucnonb3yemas 1poOHast 4acTh ONTUMAJIBHOTO f;

AHPR = cpennee apupmernueckoe HPR npu ontumansaowm f;

SD = cranpaptHoe otkiaonenrne HPR npu ontumansHoM f;

FAHPR = cpennee apupmernueckoe HPR npu npoGuom f;

FSD = crangaptaoe otkinonenne HPR npu npo6Howm f;

FGHPR = cpeagnee reomerpmueckoe HPR mnpum apoGuom f. PesympraTel OymyT
CIELYIOIIUMU:

Tloanoe f 0,2f 0,1f
AHPR 1,0265 1,0053 1,00265
SD 0,1211 0,02422 0,01211
GHPR 1,01933 1,005 1,002577

Teneps BcrioMHUM ypaBHeHHE (2.092) — okumaeMoe BpeMs Ui JOCTHXKEHUS OIpejie-
JIEHHOH IIeNH:

(2.09a) N =In(lemnw) / In(Cpentee reoMerpmieckoe),

rae N = oxkugaeMoe KOJIMYECTBO CACNIOK AJIs JOCTUKEHHSI OIIPEICIICHHOM 1eNu;
Llesnb = nenp B BUAE MHOKUTEIIS IEPBOHAYAIBHOTO cueTa, T.€. TWR;
In() = dyHKIMS HATYpaJIBHOTO JIoTapudma.

CpaBHUM TOproBilt0 mpu craTuueckoM JapodHoM 0,2f mpu cpenHeM reoMeTpUuecKoM
1,005 ¢ Toprosieii, OCHOBaHHOH Ha cTpaTernu JUHaMmuueckoro apoonoro 0,2f (mepso-
HaYaJIbHBIA aKTUBHBIA c4eT cocTaBisieT 20% oT oOIiero) npu JHEBHOM CpPEIHEM Ieo-
metpuueckom 1,01933. Bpemst (Tak Kak cpelHHE I'€OMETPUUECKHE HMEIOT THEBHBIC
3HAYEHUS, BpeMsl U3MepsieTcs B JHAX), TpeOdyemMoe NIl yIBOCHHs cueTa MpH cTaThdec-
KOM JIpoOHOM f, MOYKHO HalTH C MOMoIIbI0 ypaBHeHus (2.09a):

1n(2)/1n( 1,005) =138,9751

Jlyis yaBoeHUs cuera mpu JUHAMHYECKOM JpoOHOM f 3HadYeHHe Lelu Haao MPUPABHATH
HIeCTH, MOTOMY YTO eciH Bbl pacnojaraere 20% axkTUBHBM OajaHCOM M HayMHAeTe C
obmiero cuera 100 000 nomrapos, TO nepBoHaYaNbHO B padote Oymet 20 000 mommapos.
Bamra 3agava yBenmuuuth aktuBHBINA OanaHc 10 120 000 gomnapos. Tak kak HEaKTUBHBIN
Oananc ocraercs Ha ypoHe 80 000 moymapoB, To Ha 00IIEM CUYETE B HTOTE TOJDKHO OKa-
3athest 200 000 gommapoB. Takum o6paszom, poct cuera ¢ 20 000 momrapos g0 120 000
noJutapoB coorBercTByeT TWR = 6, mosToMy a1l yIBOEHMsI cUETa MPU JUHAMUYECKOM
npo6uom 0,2 f Ilens qomkHa OBITH paBHA 6.

In(6) / 1n(1,01933) = 93,58634

OtMmeTbTe, 4TO Ul TMHaMHu4Yeckoro apobnoro f HeoOxomumo 93 mgust BMecto 138 nHei
s cratuueckoro apoOHoro f. Paccmorpum Toprosmio mpu 0, If. Yucno nueit,
OKHJaemMoe JJis yIBOeHUs OajaHca cyeTa IMpu CTaTUYECKOM METO/Ie, PaBHO:

In(2) / 1n(1,002577) = 269,3404
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CpaBHHTE ¢ yIBOeHHEM OalaHca cueTa nmpu auHamudeckom npooHom 0, 1 f. Bam HeoO-
xonumo noctuub TWR= 11, mostoMy 4mclio JHEH MpU CTpaTerud JUHAMHYECKOTO
npobHoro f paBHO:

In(11)/1n(1,01933)= 125,2458

s yneoenust 6ananca cuera nipu 0, If Heo6xoqumo 269 nHEH 1pu cTaTUYECKOM BapH-
anTe u 125 nHEW mpu AMHAMHYECKOM BapwaHrte. Yem meuvuie 0075/, mem Ovicmpee
OUHAMUYECKULL MEMOO «0O2OHUMY CMAMUYeCcKUuti Memoo.

[TocMoTpuM, cKOJIBKO BpeMeHH noTpedyercs, 4Toosl npu 0,2f yBenmuuuTh cueT B Tpu
pa3za. Uucno nHel As cTaTUYecKoro Metoja OyieT paBHO:

In(3)/1n( 1,005)=220,2704 CpaBHUM C THMHAMHUYECKUM METOJOM, ITPH KOTOPOM:
In(11)/1n(1,01933)= 125,2458 aueir YtoOsl momyuuts npudsuis B 400% (TWR = 5)
npu cratudeckom 0,21

In(5) / In( 1,005) = 322,6902 nHel mpu TUHAMHYECKOM TIOIXOJIE:

In(21) / 1n(1,01933) = 159,0201 nueit

OOpaTtuTe BHIMaHHE, YTO B ATOM MpPUMEpE MPU TUHAMHUYECKOM TIOJXOE JUIS JOCTHKE-
Hus nenu 400% HeoOXoauMO MOYTH B JIBa pa3a MEHBIIIE BPEMEHH, YeM IPH CTaThYec-
KoM moaxoze. OHaKo eciu Bbl BO3BMETE UUCIIO JTHEH, 32 KOTOPOE YBEJIUUYUJICS OallaHC
cyeTa mpu cratudeckoM nmoaxoze (322,6902 mus), v moAcTaBUTe €ro B opmMyry pacuera
TWR m1g tTuHAMU4Y€CKOro MeTo/1a, TO MOJIYYUTE:

TWR =0,8 + (1,01933* 322,6902) * 0,2 = 0,8 + 482,0659576 * 0,2 = 97,21319
Borurpeim cocraBut 6omee 9600%, B TO BpeMsl KaKk CTaTHUYECKUH TOIXOM JAacT JIHIIb
400%.

Teneps MbI MOKEM U3MEHUTH ypaBHeHUE (2.09a), mpUCIOCOOUB €ro KaK K CTATUYECKOMH,
Tak M K JUHAMUYECKOW cTpaTerusMm apoOHoro f, A ompeneneHus OKUIaeMOro
BpEMEHHU, HEOOXOAMMOTO JIJIsl JOCTHXKEHUS 11ed, BeipakeHHoH TWR. Jlna cratuueckoro
npo6Horo f Mbl momyyum ypaBaeHue (2.096):

(2.096) N=In(Llens)/In(A),

rae N = 0XuJ1aeMoe YUCIIO CAEIOK /ISl TOCTHKEHUS ONpeeIeHHON LeNH;

Ilens = menb B BUAC MHOXKUTEIS HadaIbHOTO cueTa, T.e. TWR;

A = U3MEHEHHOE CpelHee TeoMeTpUYecKoe, ModydeHHoe u3 ypaBHeHHs (2.08), mpu
JTAHHOM CTaTHYeCKOM ApoOHOM f;

In() = ¢yHkMsa HaTypaabHOTO Jorapudma. s nuHaMudeckoro npoOHoro f momydum
ypaBHeHue (2.098):

(2.098) N=1n(((Ilems - 1) / ACTV) + 1) / 1n(Cpennee reomerpuueckoe), rae N =
0’KHMJIa€MO€ YUCJIO CACJIOK JIJIsl JOCTUXKEHUS OTIPEICIICHHOM 11eJIH;

Llenp = enp B BUJIE MHOXKHUTEINS HAUYaJIbHOTO cyeTa, T.e. TWR;

ACTYV = o5 akTUBHOI'O CUETA;

CpenHee reoMeTpU4eCcKoe = HCXOHOE CpeHEE T€OMETPUYECKOE (OHO HE MEHSIeTC s, KaK
B cilydae ¢ ypaBHeHueM (2.096));

In() = yHKIIMSA HAaTypabHOTO Jorapudma.

[Tponmmoctpupyem ypaBHeHue (2.098). lomyctuM, HaM HaJIO ONPEACIUTH BpeMs, He-
obxoxumoe mis ynoerus cueta (t.e. TWR = 2), npu aktuBHOM cdere 10% ot obmiero
cyeTa u cpeaHeM reomerpuueckom 1,01933.

(2.098) N = In(((Iless - 1) / ACTV) + 1) / In(Cpennee reomerpudeckoe) « =1n(((2-
1)/0,1)+1)/1n(1,01933)

=In((1/0,1)+1)/1n(1,01933)

=In(10+ 1)/In(1,01933) =In(ll)/In(1,01933) = 2,397895273 / 0,01914554872 =
125,2455758
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Takum 00pa3zom, eciu cpefHee TeOMETPUYECKOE OINpPEAeNIeHO Ha JHEBHOW OCHOBE, MBI
MOXEM OXKUAATh YJBOEHUS mpuMepHo depe3 125 1/4 nusa. Ecnu cpeanee reomerpudec-
KO€ OCHOBAHO Ha CJeJIkaX, Mbl MOXEM OKHJIaTh YJABOCHHS MpUMEpHO uepe3 125 1/4
CHEIIKH.

Crparerust IMHAMHYECKOTO IPOGHOTO f MO3BOJISAET BHIMTPATh OECKOHEUHO OONbIIE, YeM

CTpaTeruAa CTaTUUCCKOTo )1p06HOI‘0 f TMPpHA TOM X€ YPOBHE PUCKA

TWR

JUHaAMUYECKOE

CTaTHYECKOE

BPEMS
Pucynok 8-1 Cpasnenue cmamuueckoeo u OUHAMULECK020 OpoOHO20/

Pucynok 8-1 memoHCTpupyeT oTiWdme cTpareruu crarmdeckoro FOT crparerwm auHa-
muueckoro npo6Horo f. Uem OGojblie BpeMEHU MPOXOAMT, TEM 3aMETHEE CTAHOBUTCS
pa3HUIIa MEXKIy CTpaTeTHed cTaTmdeckoro npoOHoro f W crpareruelt TMHAMHUYECKOTO
npo6Horo f. ACUMNTOTHYECKH, CTpATEeTUsi TUHAMUYECKOTO APOOHOro f MO3BONSET BBI-
UrpaTh OECKOHEYHO OOJIbINE, YEM €€ CTATUIECKUI aHaJIoT.

Ecnu 6vl nacmpoenvr mopeosams 0oneo, nyuuie pazmewiams aKmugbl ¢ NHOMOUbIO
Memooa OuHamuyecko2o opobrozo f. JIis 3Toro onpenenuTe 00 aKTHBHOTO MOJCYeTa
(octaTok OyneT HEaKTHBHBIM cueToM). EjxenHeBHbIE H3MEHEHHs OamaHca OyayT
KacaThCsl TOJHKO aKTHUBHOW YAacTH, HEAKTUBHAS YaCcTh MEHATHCS HE MOJKHA. Kakmwrid
JICHb BBIYUTANTE HEAKTUBHBIN OanaHc W3 Ballero odmiero OamxaHca cyeTa, 1 IMEHHO Ha
OCHOBE aKTHBHOHN YaCTH PACCUUTHIBAWTE KOJWYCCTBO JJII TOPTOBIH, OCHOBBIBASCH Ha
ypoBHSX ontumanbHoro f. Eciu Baiia Toprois ycnenrHa, akTUBHAs 4acTh CO BpeMEHEM
MOJKET 3HAYUTEILHO TPEBHICUTh HEAKTHBHYIO YacTh, M Y Bac BO3HUKHET MpoOiieMa
BBICOKOM JUCTHEPCHU W OOJBIIOrO MOTEHIIMATBLHOTO MPOUTPHINIA, KaK M B Clydae
nojsHoro ontuManbHoro f. Huke Mbl paccMOTpuM deThlpe crocoda peleHus 3Ton
«mpobnembl». CreayeT OTMETUTh, YTO YETKHUX TPAHUI], Pa3JCNAIOIIUX 3TH YEThIpe
METOJIa, HE CYMECTBYEeT, W MOXXHO COYETaTh HUX B 3aBUCHMOCTH OT BalIWX
NOTPeOHOCTE.

HepepazMemeHne: YE€ThIPpE ME€TOdAa

CHauasa CKa’keM HECKOJIBKO CJIOB O O€3pHUCKOBBIX akTHBaxX. B nmaHHOU riase moj 0e3-
PHCKOBBIMU aKTHBaMHU Mbl OyZe€M NMOHMMAaTh WM JE€HEXKHbIE CPE/CTBA, UM OIM3KUHI K
JI€HbI'aM 3KBUBAJICHT, HallpuMep Ka3Hauelckue o0s3arenbcTBa be3prucKkoBBIM aKTHBOM
MOYET OBITh TaKXe JIF0OO! aKTUB, KOTOPBIH, 10 MHEHUIO HHBECTOPA, JIMILIEH PUCKA, WU
PUCK HACTOJIbKO HE3HAUWTENIeH, YTO MM MOXXHO NpeHeOpeub. IJTO MOryT OBITH
JIOJTOCPOYHBIE MPABUTEIBCTBEHHBIE WIIM KOPIOPATUBHBIE OOJIUTallMM, WM, HAIIPUMED,
KYIOHHBIE WJIM IUCKOHTHBIE oOnuranyyu. Bo MHOrMX TOpProBeIX IporpaMMax B KauecTBE
0€3pUCKOBOTO aKTHBAa MCIIOJIB3YIOTCSI OECKyNOHHble oOiuranuu. PasHOCTh Mexay
HOMUHAJILHOW CTOMMOCTBIO OOJHTralM M €€ PHIHOYHON IIeHOH — 53TO TNpHUOBLIE,
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KOTOPYIO TpHHECET oOnuramusi 3a BpeMmsi pabdoThl cucTembl. Eciau mpu TOpProsie BbI
IpOUTpaeTe BCE JEHBbI'M, OOJMralMyd BCE paBHO OyAyT MOramieHbl 110 HOMUHAJIBHOMN
CTOUMOCTH. TOT e MPUHIMI MOXXET MPUMEHATh J000ou Tpeiaep. He obs3aTenbHO
UCTIONIb30BaTh OCCKYNOHHBIE JAMCKOHTHBIE OOJIMTalud, MOKHO 3aJeiCTBOBATH JIIOOOH
aKTUB, NMPUHOCALINI A0X0J. be3pucKoBbIi aKTUB HE OMKEH OBITH MPOCTO «MEPTBOM»
HAJIMYHOCTBIO, OH JOJDKEH OBITh HMHBECTHUIMOHHOW TNPOTpaMMOM, MpeIHa3HAYCHHOU
IMPUHOCUTH PpealbHYI0 MPUObUIb, KOTOPYID MOXKHO HCIIOJIB30BAaTh ISl BO3MEILECHUS
BalllUX [OTEHLMAJIbHBIX YOBITKOB. Kak omnpenenuTs COOTHOLIEHHE aKTHMBHOIO U
HEaKTUBHOTO TIOJICYETOB JJii T[EPBOHAYAIBHOTO pa3MElIeHHs, a 3aTeM U s
nepepasMenienusi? [IepBbIM 1, BO3MOXHO, CaMbIM I'pyObIM CIIOCOOOM SIBISIETCSI Memoo
nonesnocmu uHeecmopa. Ero MOXHO TakkKe Ha3BaTb MemoooM 0e30053HeHH020
owpywenus. Ecnu Mbl MOXXeM TMO3BOJUTH cebe mpourpsim 50%, moj aKTUBHBIA CUET
cnenyet orBecTH 50%. Takum e 06pa3oM, eciii Mbl MOXKeEM ce0e TTO3BOJIUTh MPOUTPHIIIT
10%, To crnenyer pa3nenuTh cdyer Ha akTUBHBIA (10%) m HeakTuBHBIN (90%). OnHUM
CJIOBOM, TPU HCIOJIb30BAaHUU METOJIa MOJIE3HOCTH MHBECTOPA OTBOAMTE IO/ aKTHBHBIN
OaslaHC TaKylO 4acTh CPEJICTB, KOTOPOU BBl TOTOBBI PUCKHYTh. BO3MOXHO, B HEKOTOPBII
MOMEHT BpEMEHH Tpeiiep MOoTepseT aKTUBHYIO YacTh CuYeTa, HEOOXOAUMYIO s
JAIBHEUITIEH TOPTOBJIH, W, YTOOBI TPOJOJDKUATH TOPTOBIO, €My HEoO0Xoaumo Oynmer
peIINTh, KaKOW MPOLEHT OCTABIIMUXCS CPEACTB Ha cyeTe (Ha HEaKTUBHOM IOJICYETE)
OTBECTH 10/ HOBBIM aKTUBHBIA CUET. DTOT HOBBIA aKTHUBHBIN CYET MOXKET OBITh TaKXKe
IIPOUTPaH, MO3TOMY Ba)KHO MOMHMUTH C CAMOT'O Hayala, 4YTo MepBOHAYAIbHBIA aKTHBHBIN
CYET He OIpeNEsieT MAKCUMAIIbHYIO CYMMY, KOTOPYIO MOXHO NoTepsATh. ClelyeT UMeTh
B BHJy, YTO B JIIO0OW TOProBie, Iie €CTh BEPOSTHOCTh HEOTPAHMUEHHOTO MPOUTPHIIIA
10 MO3UIMHK (Hampumep, GpproYepcHas TOProBiIsl), PUCKY TOJBEPraeTcsi BECh CUeT, Ooee
TOT0, aKTHBBI TpeWepa BHE cUeTa Tak)Ke MOoJBeprarTcs pucky! UurtaTento He ciexyer
OIIMOOYHO MoJlaraTh, YTO OH WM OHA HE BCTPETATCS C depeAod AHEH, KOorjaa pbIHOK
OyIeT CTOSATh Ha IEHOBBIX JIUMUTAX M He OyIeT BO3MOXHOCTH 3aKpbITh YOBITOUHYIO
no3unuio. [Ipn OTKpBITUM pBIHKA MOTYT IPOUCXOJUTHh PE3KHE CKAUKHU LIEHBI, KOTOpHIE
MOTYT YHHUTOKUThH BECh CUET, HE3aBUCHUMO OT pa3Mepa ero «aKTUBHON) YacTH.

Ecnu nagenne 6ananca Ha 25% SIBIIIETCS MAaKCUMYMOM, KOTOPBIN Tpeiiep W3Ha4aIbHO
MOKET ce0e TMO3BOJIUTh, CIENYeT pa3leluTh CUET COOTBETCTBYIOIIMM OOPa3oM.
Honyctum, tpeitnep Haunnaet ¢ 100 000-nonnapoBoro cuera, mostomy 25 000 nosnna-
poB OynyT aktuBHBIE B 75 000 monmapoB HeaKTHBHBIE. Temneph JOMYCTUM, UYTO CUET I10-
Boiiaetcst 1o 200 000 mommapos. Tpeitaep Bce emie pacnonaraer 75 000 gonmnapoB Ha
HEAaKTHUBHOM IOJICYETE, HO TENEPh aKTUBHAS 4acTh MoBblimaercs 10 125 000 goimapos.
Ecmu nipu cuere B 125 000 monnapoB TOproBathk MOJTHBIM 3HaUeHUEM f, BOZHUKAET omac-
HOCTb MPOUTPHIIIA CYIIECTBEHHOM YacTH cueTa (MU Ja)Ke BCEro cyera), €cliu UCTOPH-
YECKUI TPOUTPHILI IPOU30IAET UMEHHO B 3TOM Touke. Ecinm olmiee 3HaueHue cuera
OITYCTHJIOCH OBl 10 HeakTUBHBIX 75 000 mosapoB, TO MPOUTPHII ObLT Ob1 OombIie 25%,
HECMOTPS Ha TO YTO JOJS MEPBOHAYAIBHOTO OaaHca, KOTOPYIO BBl MOTJIH ceOe M03BO-
JUTh Tpourparh, cocraBisuia 25%. CyeT ¢ HU3KHUM TPOIEHTHBIM COJAEp)KaHHEM
AaKTUBHOTO OajiaHca MOXHO INepepa3MellaTh Yalle, YeM CYET C BBICOKMM IPOLEHTHBIM
collepkaHueM akTUBHOro OamaHca. [lockonbky cyeT ¢ HEOONBIIUM MPOLEHTHBIM
COJIEpKaHUEM aKTHUBHOTO OajlaHCca M3HAYAJIbHO MMeeT 0oJiee HU3KUN MOTEHIUATbHBIN
IPOUTPHINI, TO, Mepepa3Melas akKTUBBI, HEyJayHbleé COOTHOILICHHUS AaKTHUBHOTO U
HEaKTUBHOTO OallaHCOB (JIOyCKasi TIOBBIIIICHHE Oananca) OyayT ObICTpee UCTIPABIIATHCS,
YeM B clydyae ¢ BHICOKMM MEpBOHAYAILHBIM aKTUBHBIM OanaHcoM. He3aBucumo ot Toro,
UCIIOJIB3YETE JIM BBl NPOCTOM METOJ IOJIE3HOCTH HMHBECTOpa WJIM OJMH U3 Ooiee
CIIOKHBIX METOJIOB, KOTOpbIE BCKOpe OyIyT ONUCaHBI, HEOOXOAMMO pEIIUTh, KOrja
IIPOM3BOJUTH Nepepa3MelleHre. Bbl JOKHBI 3apaHee OnpeenTh, B KaKOM TOUKE cueTa
(kak mpH pocTe, Tak U MpH MaJeHUH) IPOU3BOAUTH MepepasMenieHre. Hanpumep, BbI
MoKeTe caenaTh 3To, noiayuuB 100%-yro npubObuib. Takum ke 00pa3oM BblI JTOJIKHBI
3apaHee pPeuInTh, B KAKOH TOYKE MPOU3BECTH Mepepa3MelieHre mpu yobiTkax. OObIYHO B
9TOM Ciy4yae MO0 HE OCTaeTcs aKTHBHOTO OanaHca, JTHUOO OCTaBIIMKCS aKTUBHBIN
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OaslaHC HACTOJILKO MaJl, YTO HE MO3BOJIIET BaM MPUOOpECTH Jake | KOHTPAKT B JHOOOM
U3 HCIOJb3YyeMbIX PBIHOYHBIX cucTeM. HeoOxonuMo 3apaHee peuuTh, CTOUT JIU
IPOAOKATh TOPTOBIIO MO JIOCTHXKEHUU 3TOTO HIDKHETO Ipenesa, U eCiH J1a, TO KaKon
MPOIEHT CHOBAa BBIICIWTH TIOJ] AKTUBHBIA OamaHc. Takke BBl MOXKETE MPHUBSA3ATH
nepepasMelieHre K ONpeAeNieHHOW faTe. OTa TEXHUKAa MOXET OBITh OCOOEHHO
WHTEpeCHa Il TPOoECCHOHATBHO YMPaBIsSEMBIX CUeTOB. Hampumep, BbI MOXeETe
nepepasMeniaTh CpefcTBa KaX/Iblil KBapTall, a €Clid aKTHBHAsI YacTh OYyAET MOJIHOCTHIO
HcYepIiaHa, TO BBl MPOCTO MPEKpaTUTE TOPTroBaTh 10 OKOHYAHUsS KBapTajia. B Hagaie
CIIETyIOIIEr0 KBapTaja CpelCTBa Ha CuUeTe MepepasMelIaloTcs, TakuM oOpazom, X%
momnagaer B akTUBHBIN Oamamc, a 100 - X% B HeakTuBHBII Oamamc. Her cmeIcia
CJIMIIKOM YacTO NPOU3BOINUTH Mepepasmelienue. B uaeane, Bam BooOIe HE cleqyer
NPOU3BOJUTH Tepepa3MelIeHHe, IO3BOJUB HCIONB3YeMON J0J€ ONTUManbHOro f
npuOIM3UTECS K €AMHUIIE Tpu pocTe OamaHca cueTa. B naelicTBUTENbHOCTH, B
HEKOTOPHIH MOMEHT BpPEMEHM BbI, BEpPOSITHO, IMPOBEAETE IMepepa3MelleHue, HO He
clenyeT JenaTh 3TO CIHIIKOM 4acTo. PaccMoTpuMm ciiyuaid, kKorja mnepepasMmelleHue
MPOBOJIUTCSA TOCTE KaXKJIOW CHEIKM WM B KOHIE Kaxkaoro naHs. Tak, Hampumep,
MIPOUCXOANUT B CIyyae TOPrOBIU MpHU cTraTudeckoM aApoOHoM f. BcmomHUM ypaBHeHue
(2.09a) nst pacuera BpeMeHH, HEOOXOAUMOTO JIJIsl JOCTUXKEHUS ONIPEACIICHHON 1EH.
JlaBaiiTe BepHeMcs K Halled yKe 3HAKOMOM cucTeMe C akTUBHOM yacthio 0,2, co
cpenauMm reomerpuueckuM 1,01933 u cpaBHUM ee C CHUCTEMOM CO CTaTUYECKUM
npobubeM 0,2f, Tie cpennee reomerpuueckoe paBHo 1,005. Eciim Mpl HauHEM co cueTa
100 000 mommapoB W pemIMM MPOU3BECTH IepepaszMenienne Ha ypoae 110 000
JOJUTApOB, TO YHUCIO JHEW (Tak Kak B OJTOM CJly4yae CpeIHHE TeOMETPHYECKHe
OTIPENIeNIAIOTCS Ha THEBHOM OCHOBE) MpH cTaTideckoM ApodHoM 0,2f Oyzmer paBHO:

In(1,1)/1n( 1,005)= 19,10956

CpaBauM ¢ ucnonbzoBanuem 20 000 gonnmapoB u3 obmero 6amranca 100 000 gonmapos
py TTOJTHOM 117151 moBbIIeHus1 obmiero cuera A0 110 000 mommapoB, 4TO aHAJIOTHYHO
yBenuueHuto cueta 20 000 nomapos B 1,5 paza:

In(1,5)/1n(1,01933)=21,17807

[Ipu HU3KHX LENAX CTpATEerusi CTAaTHYECKOro APOOHOI0 TAAET PEe3yNbTaThl ObICTpEE, YeEM
cTparerust AMHaMuyeckoro ApoodHoro f. C TeueHueM BpeMeHHU AMHAMUYECKas CTpaTerus
o0ronsier craruueckyro. PucyHok 8-1 mokaspiBaeT COOTHOLIEHHE MEXKAY CTaTHUECKUMHU
U JguHamuueckuMmu ApoOHbiMM  f.  YacToe mepepa3MmerieHHe XyKe CTpaTeruu
CTaTU4ECKOro ApoOHOro f, HO ecau BBl COOMpAETeCh TOPrOBaTh JIOJT0, IPH pa3MeEIleHUH
AKTHBOB JIYYIIIE BCETO HCIIOJNB30BaTh MOAXOJ AMHAMHYecKoro apoOHoro f. Criemyet
nepepasMenaTh CpeACTBa MEXAYy aKTHBHBIM M HEAKTUBHBIM MOJCUYETAMHM KaK MOXHO
pexe. OnTUManabHO 334aTh COOTHOLIEHME MEXKIY IOJCUe€TaMU OJMH pa3, B Hauaje
Ttoprosnu. BooOme, nuHamuyeckoe apobHoe f macT BaM NpPeMMYILIECTBO Iepen
CTaTMYECKUM aHAJIOrOM TeM ObICTpee, YeM HIKE JI0JI NEepBOHAYAIBHOTO AaKTHBHOI'O
cuera. Jpyrumu cioBamu, moprdenb ¢ MepBOHAYAIbHBIM AaKTUBHBIM OanaHcom 0,1
OIepeIUT CBOM CTATHMUECKUU aHAJIOT ObICTpee, YyeM MOpTQesb C NepBOHAYAIBHBIM aK-
TuBHBIM Oanancom 0,2. IIpu nepBoHayanpHOM akTUBHOM Oanance B 100% (1,0) au-
Hamuuyeckoe f HHMKOrma He OOroHMT cratudeckoe apoonoe f (oHHM OymyT pacTu C
OJIMHAKOBOI CKOpocThIO). CKOPOCTh, C KOTOPOH AuHamMuueckoe aApoOHoe f omepexaer
CTaTMYECKOE, TaKKe 3aBUCUT OT CPEIHEro IeOMETPHYECKOro MoprTdens: 4yem BbIIIe
CpeliHee reoMeTpuueckoe, TeM ckopee auHamuueckoe f omepeaut cratuueckoe f. Ilpu
cpennem reomerpudeckom 1,0 nnaamudeckoe f HUKoOrga He OOroHUT cTaTudeckoe f.

Bropoii meTton ompenenacHMs [I€PBOHAYAIBHOIO  COOTHOLIEHMS AKTHUBHOIO U
HEaKTUBHOTO CYETOB U IIepepa3MEIICHUs] HAa3bIBACTCA MemoOOM NIAHUPOBAHUS
cyenapusi. B 3TOM ciydyae mnepBOHA4YallbHOE pa3MelLeHHe sBJseTcs (yHKUMEH pe-
3yJbTaTOB Pa3jIMYHbIX CLIEHAPHEB M UX BEPOSTHOCTEH ocyulecTBieHus. Pacyer MOXHO
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TIOBTOPSATH Yepe3 OIpelleIeHHbIE WHTEPBAJIbI BpeMeHH. [laHHAash TEXHUKa SBISICTCS yiKe
3HAKOMBIM HaM METO/JIOM IUIAHUPOBAHHA CUCHAPU, OIIMCAHHBIM B I'JIaBC 4.

PaccmoTpuM Tpu crieHapwus, KOTOpbIe, KaK MBI IOJIaraéM, MOTYT IIPOU30HTH B TEUCHHE
CII/TYFOIIIETO KBapTaJia:

Cuenapwuii BeposraocTts Pesynbrar
Ipourpsrm 50% - 100%
Her BoIurpsina 25% 0%
Xopommuii poct 25% +300%

Cronber pe3yapbTaTOB OTHOCUTCSI K PE3yJibTaTaM 1O aKTUBHOMY OaylaHCy cyeTa. Takum
oOpa3zom, cymectByeT 50% BepOsSTHOCTDH IMOJIHOM MOTEpU aKTUBHOTO cyera, 25% Bepo-
SITHOCTh TOTO, YTO aKTHUBHBIA OAJITAHC OCTAHETCS TeM ke, U 25% BEPOSTHOCTH TOTO, YTO
npuObLTF IO aKTUBHOMY cueTy coctaBuT 300%. B peanbHOl TOprosie, pazymeercs,
CJIeTyeT UCIONB30BaTh HE TPH CIICHAPHSI, & HAMHOTO OOJIbINIe, HO JJIS HATJISTHOCTH MBI
OTPAaHUYUMCS STUM MHUHUMYMOM. PaccMoTpuM TpH CleHapusi, BEpPOATHOCTH HX
OCYILIECTBIICHUSI U PE3YJIbTaThl B MPOILEHTHBIX MyHKTaX. Pe3ylbTaThl TOJKHBI OTpaXkaTh
Ballle MHEHHE OTHOCUTENILHO MCX0/1a KaXX0T0 CIIEHApHs MTPH ITOJHOM ONTUMATBHOM f.

B mamHOM cnywae ontuMmanpHO wmcnonb3oBatk 0,1 If. He myraiite mnomyueHHOe
ontuMainbHoe f ¢ ontumaneHeiMH f KOMMIOHEHTOB moptdens. 37ech onTUManbHoe f
OTHOCUTCS K TJITAHUPOBAHUIO CLIEHAPUS, U, TAKUM 00pa3oM, B aCUMIITOTUYECKOM CMBICIIE
JUISL aKTUBHOTO cUeTa JIydlle HMChoJyib30Bath 11%, a nna HeakTuBHOro cuera 89%. B
Hayajie CJIEYIONIEro KBapTaja ClIeyeT TOBTOPUTh OTy TMpoueaypy. Tak Kak
nepepasMellieHre B JaHHOM KBapTajie sBIsieTcs (pyHKIMeH pa3MelleHUs MPOILIOoro
KBapTaJa, TO JIy4Ille BCETO MCIIOIb30BaTh COOTBETCTBYIOIIEE 3HAUCHUE ONTUMATHHOTO f,
TaK KaK MpU 3TOM JOCTUTAETCsl HAauOONbIINN T€OMETPUUIECKUI poCT (TIpH

YCIIOBHM, YTO Ballldi BXOJHBIC JTaHHbIE — CIICHAPUMU, WX BEPOATHOCTH U COOTBET-
CTBYIOIIME Pe3yJbTaThl — TOYHBI). [IpennokeHHbI METOJ TUTAaHUPOBAHMS CIEHApUs
JUTSE pa3MeNIeHUsT akTUBOB 3(PEeKTUBEH TOTrNa, Korja HE0OXOJUMO MPHHSATH PEIICHHE,
UCXOJs U3 MPOTHO30B HECKOJBKUX KOHCYJIBTAHTOB. B Haimem mpumepe BMecTO BbIOOpa
TpeX CIEHApUEB BBl MOXETE€ Yy4yecTb MHEHUS TpeX KOHCYJIbTaHTOB. CTobern
BEPOSATHOCTEH BbIpa)kaeT Ballle JIOBEpUe K KaXJA0My KOHCYIbTaHTY. [lepBbIil cuieHapwii,
¢ BeposiTHOCTBIO 50% mpourpshllia BCEro axkTUBHOTO Cuye€Ta, — O3TO MHEHHE
«MEJIBeKbEro» KOHCYJIbTaHTa, U TAKOMY MPOTHO3Y BbI CUUTAETEe HYXHBIM MPHUAATH BEC
BJIBOC OOJBIINIH, YeM TPOTHO3aM JBYX JPYTHMX KOHCYJIBTaHTOB. BcrmomMHHM Mmemood
ycpeOHeHus: yeHvl npu npooadice akyuil (CM. TaaBy 2). Mbl MOXEM HCIIOIH30BaTh 3TOT
NOJIXO0J Juisl mnepepazMenieHus. Takum o00pa3oM, Mbl IOJYyYUM METOJ, KOTOPBIN
CUCTEeMAaTUYECKU CHUMAET NMPUObUIA U BHIBOJUT HAC U3 YOBITOYHON MPOrpPaMMBI.

B cooTBeTcTBUM € 3TOM MpOrpaMMoil ciieayeT peryysapHo (Kaxablil Mecsl, KBapTaa WK
1000 Apyroit mepruoja BpeMeHH) CHUMATh 4acTh JIEHET ¢ 00IIero cuera (aKTUBHBINA CYET
+ HeakTHBHBIN cueT). [lomMHUTE, YTO TEPHOIBI JOJDKHBI OBITH JOCTATOYHO JOJITUMHU,
YTOOBI MOJIYYUTh BBIUTPHINI, XOTS Obl HEOONIBINOH, OT AMHAMHYECKOTO ApoOHOTO f.
3nauenne N, ypaosnerBopsitomiee ypaBHeHuto (8.01), — 5To0 MHUHUMaNbHas JIMHA
nepuoja, Mpu KOTopoil TnHaMudeckoe qpodHoe f 1aeT HaM MPerMyIIecTBO:

8.01) FG " N<=G " N#*FRAC + 1 - FRAC,

rae FG = cpennee reomerpudeckoe npu ApoOHOM f, MOTydeHHOE U3 YpaBHEHUS
(2.08);

N = nnuna nepuojna (G u FG paccuntansl Ha OCHOBE | €IMHUIIBI TIEpUOA);

G = cpenHee reoMeTpuUECcKOe MpH ONTUMAILHOM T

FRAC = 1015 akTUBHOIO cueTa.


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

Ecnmu mb1 ucnonb3yem 20-miporieHTHBIN akTuBHBIN cuer (T.e. FRAC = 0,2), Torna FG
paccuntbiBaercs Ha ocHoBe 0,2f. Takum 00pa3oMm, Korjia cpeHee reoOMeTpUIecKoe MpH
noysiHoM onTuMainbHOM f cocraBiser 1,01933, a mpu 0,2fFG = 1,005, MbI osyunm He-
PaBEHCTBO:

1,005 * N <=1,01933 *N*0,2+1-0,2

s ontumanbsHOro f MBI paccuuTaeMm cpenHee reomerpudeckoe G, a st ApodbHoro f—
cpennee reomerpuueckoe FG. Pacuersl BenyTcs Ha JHEBHOM ocHoOBe. Temeppb Io-
CMOTpPHUM, SIBJISIETCS JIM OJIMH KBapTal JIOCTATOYHOM JUIMHOW nepuoja. Tak Kak B KBap-
Taje MPUMEPHO 63 TOPTOBBIX JHS, TOCMOTPUM, AOCTATOYHO JiK OyAeT N = 63, 4To0BI
BOCTIOJIB30BAThCS MPEUMYIIIECTBOM TUHAMHUecKoro apooHoro f. Jlns sToro mpoBepum,
BBITIOJTHSIETCSI T HepaBeHCTBO (8.01) mpu N = 63:

1,005 " 63 <=1,01933263 *0,2+1-0,2

1,369184237 <= 3,340663933 * 0,2+ 1-0,2
1,369184237 <= 0,6681327866 +1-0,2
1,369184237 <= 1,6681327866 - 0,2
1,369184237 <= 1,4681327866

HepaBeHcTBo cobuntoaercsi, Tak Kak JieBas €ro 4acTh MEHbIIE mpaBoil. Takum oOpazom,
€CIM TPH JIaHHBIX 3HAYCHUSAX Tepepa3MeliaTh aKTUBBl Ha €KEKBAPTAIbHOW OCHOBE,
Jy4llle UCMIONIb30BaTh JUHAMHUYECKOE IpoOHoe f.

Uro cnenyer nenatb, eciau OanaHc pacter? B Hauane xaxaoro nepuoga pacCUMThI-
BaiiTe oOliee 3HAYEHHE cUeTa M IEPEBOAMTE OINPENEICHHOE KOJIUYECTBO CPEACTB C
aKTUBHOTO HAa HEaKTWBHBIM OanmaHc. Takum oOpa3zom OyIeT MPOUCXOAWTH TepepazMe-
menue. Paccmorpum 100 000-gommapossiii cuer, rae 20 000 noyutapoB — akTUBHAs
CyMMa, MPUYEM YCPEIHEHHE MPOMCXOAWT Ha €KEKBAPTAIHHOM OCHOBE, a €KEKBap-
TalbHBIA TPOIEHT MEPEBOJUMBIX CpeacTB cocTaBisieT 2%. [omyctum, B Hauaie
kBapTaia cyeTr Bce eme paBeH 100 000 mommapos, u3 kotopeix 20 000 mommapos co-
CTaBJISIFOT aKTUBHBIN Oamanc. Crnemyer mepeBectu 2% oOmiero OamaHca cueTa u3
aKTMBHOTO Ha HEaKTWBHBIA OanmaHc. Takum oOpazom, cuer B 100 000 momrapoB OyaeT
coctosTh Teneps u3 18 000 momnmapos s aktuBHOro 6anmanca u 82 000 mommapoB st
HEaKTUBHOTro OajaHca.

Crnenyer cTpeMHTbCS K TOMY, YTOOBI TOpProBas Iporpamma omepexana Nepuoau-
YeCKHe CHATHS cOo cdyeTa. JlomycTum, B HamieM MOCIEAHEM IPUMEPE CUET, PaBHBIN
100000 nonnapos, k KoHIly kBapTana nossimaercs 10 110000 nomnapos. Teneps, koraa
MBI TepeijieM K mepepa3MelleHuto Ha ocHoBe 2%, 1o cHumeMm 2200 nosuiapoB ¢
aktuBHOro cueta ($30 000) u mepeBenem ux Ha HeakTuBHBIN cueT ($80 000). Takum
oOpa3om, Mbl nosryuyuM 27 800 nmomnapoB Ha akTuUBHOM cuere U 82 200 momnapoB Ha
HEaKTUBHOM cueTe. Tak Kak akTHBHBIN OanaHc moclie mepepasMelieHus 0oblie, 4eM B
Hayaje MpeAbLAyIIero Mepuoia, Mbl MOXEM CKa3aTh, 4TO IpOrpaMma OIEepeKaer
nepepasMelicHUE.

C nmpyroit CTOPOHBI, €CJIM MPOrpaMMa MPOUTPHIBAET JEHBIH, TO MPEAIOKCHHBIA Me-
TOJI CO BpEMEHEM TEpeBeIeT BeCch OalaHC cueTa B HEAaKTHBHBIN OalaHC, U, B KOHIIE KOH-
IIOB, BBl aBTOMATHYECKHU MIPEKPATUTE UCIIOIB30BaTh YOBITOUHYIO ITPOTPaMMy.

EctectBenno, Bo3HuKarT aBa Bompoca. [lepseiit: «Kakyro cymmy crneayer cHUMATh
CO cyeTa, YTOOBI MPOrpaMMa aBTOMaTHUECKU MpeKpaTuiia paboty (T.e. akTUBHBIN OanaHc
cTas Obl paBeH HYJIO), €CIM OallaHC cueTa He pacTeT B TedeHne N CHITHI C aKTHBHOTO
cuera?» OTBET MOXKHO MOJIYYUTh U3 YPABHEHHUS:

(8.02) P=1 - meaktuBHsii * (1 / N),

raie P = mons oOmero Oamanca cyeTta, KOTOpas MEPUOIUYECKH TEPEBOAMUTCS C
aKTUBHOTO Ha HEAKTHBHBIN OaNaHC;

HEAKTHBHBIN = HEAaKTUBHAs J0JIs1 OalaHca CueTa;
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N = yucio nepuoaoB, yepe3 KOTOpoe MmporpamMma MpeKpaTuT padoTy, eciu OanaHc HE
Oyner pacT.
Takum o0pa3oM, ecnu pa3 B KBapTall MEPEBOAUTH YaCTh CPEACTB C aKTUBHOTO Ha He-
aKTUBHBIN OanaHc (IpuUYeM NepBOHAYAIBHBIA HEaKTHBHBIN OanaHnc cocraBmseT 80% ot
001ero) m Mbl XOTHM, 4TOOBI MporpaMMa mpekpartuia padorats depe3 2,5 roma (10
kBapTanoB, T.e. N = 10), To kBapTajmpHas 10JisI MOXKET ObITh HalJeHa CIEAYIOIUM
obpazoM:
P=1-0,8"(1/10) =1-0,8 ~0,1 =1 - 0,9779327685=0,0220672315
MpE1 BUIUM, YTO KaXKJIbIH KBapTal cieayeT nepeBoanuth 2,20672315% obmiero 6amanca ¢
AKTUBHOTO Ha HEAKTHBHBIN CYUET.

Bropoit Bompoc 3ByunT Tak: «Eciu Mbl cHUMaeM omnpeieNeHHbIA MPOLEHT CPEACTB
CO cYeTa, CKOJIBKO JOJDKHO MPOUTH BpEMEHH, YTOOBI aKTUBHBIN OanaHc ctan paBeH O?»
Hpyrumu crnoBamu, eciu Mbl cHUMaeM P% kaxaplii mepuoj (B HallleM cCiiy4ae Mepuojl
paBeH KBapTaixy) u OanaHC cyeTa He pacTeT, Yepe3 CKOJIBKO NMepuojJoB N aKTHBHBIH
6ananc o0HynuTCs? OTBET MOKHO MOJTYYUTh U3 YPaBHEHUS:

(8.03) N = In(meaktuBHsbIi) / In(1 - P),

rne P = mons obmiero OamaHca cyera, KOTOpas MEPUOAUYECKH TEPEBOJUTCS C

aKTUBHOTO Ha HEaKTHBHBIN OaNaHC;

HEaKTHUBHBIN = HEaKTHBHAS JIOJISI OaJlaHca cueTa;

N = ymcio nepuoaoB, Yepe3 KOTopoe mporpamma MpeKkpaTut padboTy, eciiu OanaHc

He OyZeT pacTH.
Jlonyctum, nepBoHaYaNbHBIN HEaKTUBHBIN Oananc coctaBiseT 80% ot obiero OanaHca,
U BBl €XeKBapTalibHO cHuMaetre 2,20672315%. Yucno mepuojoB (B HalleM cliydae
KBapTaJloOB), HEOOX0IMMOE i MpeKpanieHuss paboThl MporpamMmbl (MIPH YCIOBUH, YTO
OaJlaHC HE pacTeT), PaBHO:
N =1n(0,8) / In(l - 0,0220672315) = In(0,8) / In(0,9779327685) =-0,223143/-0,0223143
=10, T.e. mporpamma npexpaTtut padorty yepes 10 meproaos.
Ycpennenue npu npojake akiyil BeIBEAET HAC U3 MOPTQens 1Mo 1eHe BhIIIe CpeaHel, a
yCpeIHEeHHE TP MOKYIKE IMO3BOJIUT HAM NpUoOpecTH MopTdens Mo IeHe HUXKe Cpel-
Heil. MHorue ke MoCTYMaroT Kak pa3 HaoO0OPOT: BXOISAT Ha PHIHOK M BBIXOMST C PbIHKA
Mo 1eHaM Huxke cpeaHux. Kak mpaBuio, Tpelaepsl Mocie OTKPBITHS TOPrOBOTO CUETa
Cpa3y MEepeBOJAT Ha HEro BCE JIEHBI'M M HauMHaIOT ToproBarh. Korma Tpeiinmep xouer
00aBUTH CPEJICTBA, TO MOUYTH BCETJIa BHOCUT UX OJHOM CYyMMOM, a HE PaBHBIMH JOJISIMU
B TE€UEHHUE ONpPECIEHHOTO BPEMEHHU.

B GonpmmHCTBE ciyuyaeB, Tpehaep, KOTOPBINA JKUBET 3a CYET JOXO0JIOB OT TOPTOBJIH,
NEPUOANYECKH CHUMAET JACHbIU CO cueTa Jis MOKPBITUS PAacX0/JI0B HE3aBHCHUMO OT TOTO,
KAaKOM IPOLIEHT cYeTa 3TO cOCTaBisAeT. [JJaHHbIN oaX01 HepaBWIbHBIN. [Ipeanonoxum,
pacxonbl Tpeiaepa NOCTOSTHHBI KaXXAbIH MECSI] U OH CHUMAeT CO CUEeTa OMPECIICHHYIO
CyMMYy, KOTOpas COCTaBJ€T OOJBIIMM TPOIEHT CpeACTB, Korja OajlaHC cuyeTa
MOHIKAETCS,, U MEHBIIMIA TMPOLEHT, Korja OallaHC cueTa MOBBINIAETCA, T.. Tpeunep
MOCTETIEHHO BBIXOJIUT U3 MOPTQEs (WK €ro 9acTH) 10 IIEHEe HIKE CPETHEH.

Pa3ymHee cHHUMAaTh KaKIbli MECSI[ CYMMY, MPEACTaBISIONIYI0 COOOW MOCTOSHHBIM
npoyenm oOmero OamaHca cueta (aKTUBHBIA TUTIOC HEaKTHBHBIN). [lomydeHHBIE
CpelICTBa CIeAyeT pa3MellaTh Ha JOMOJHUTEIHLHOM CUETy JO0 BOCTPEOOBaHUS U YXKE C
9TOTO JOTIOJTHUTEIHHOTO CYEeTa KaKIBIA MECSI] CHUMATh (DUKCHPOBAHHYIO CYMMY «HA
*u3Hb». Ecnu Ob1 Tpelinep oOolien mpeasiaraeéMblil TOMOJHUTENbHBIM CYET U CHUMAI
IIOCTOSTHHYI0O CyMMY HEINOCPEACTBEHHO C TOpPrOBOIO CueTa, TO HJEU YCPEIHEHUs
paboTtanu ObI TPOTHUB HETO.

W3 riaBel 2 MBI Y3HAIHU, YTO TIPH TOPTOBJIE HA YPOBHE ONTHMANLHOTO f Bpems, mpo-
BEJICHHOE B MPOUTPHIIIE, MOKET cOCTaBUTh OT 35% 110 55% paccmarpuBaemMoro nepuo-
na. MHOTHE Tpelephl K 7TOMY HE TOTOBBI, OOJBITMHCTBO U3 HUX, €CTECTBEHHO, XOTEIN
OBl BUJIETh OoJsiee IIaaKyro KpuByto O6ananca. [Ipuamun «35-55%) cripaBeyiuB Kak Jis


http://xerurg.ru/

oubuomexa mpeuoepa - WWw.xerurg.ru

MOJTHOTO OMTUMANBHOTO f, Tak M JUIs JUHAMHYECKOTO JIpoOHOro f, HO OH He paboTaeT B
cllydae cTaTH4ecKoro qpobHoro f.

Coznanmne OydepHoro cuera 10 BOCTpeOOBaHMs IMO3BOJSIET TOProBaTh MaTeMaTH-

YECKH OINTUMAIBHBIM CIIOCOOOM (TIpH AWHAMHYECKOM ONTHUMabHOM f), Kpome Toro,
TaKOM MOJXO/]] MO3BOJIIET OCYIIECTBIIATH Mepepa3MeIIeHne METO/IOM YCPEAHEHUS, KOTAa
JICHBTH TIEPEBOJATCS HA Oy(depHBIN CUET, M PETYJIIPHO CHUMATh OINPEICICHHYI0 CyMMY
co cuyera. Pa3ymeercs, cymMMma, KOTOpYIO MbI TEpUOAMYECKH OyaeM CHUMaTh C
OytepHoro cyera, 10KHAa OBITH MEHBIIE, YeM HaWMEHbINAs CyMMa, MEpeBECHHAs C
ToproBoro cyera Ha OydepHbiii. Hanmpumep, ecnm mbl ucmonszyem cder 500 000
noimapoB U cHuMaeM 1% B wmecsi, HaunHas ¢ 20%-0ro akTHUBHOTO CUe€Ta, TOTJa
HaWMEHBIIIee CHATHE C TOProBOTo cuera aoJpkHo ObiTh 0,01 * 500 000 * (1 - 0,2) = 0,01
* 500 000 * 0,8 = 4000 mommapoB. Takum 00pazoM, cymMMa, KOTOPYIO MBI Oyaem
cHUMaTh ¢ OydepHoro cuera, nopkHA ObITh MeHbIe 4000 nommapoB. OTMETHM, YTO B
KadyecTBe Oy(epHOro cyeTa MOXKET UCTIOIb30BaThCSl HEAKTUBHBIN CUET.
[Ipexxne uyeM mepedTH K YETBEPTOMY METOJY pa3MEIIeHHs aKTHBOB, CKaXXeM ellle
HECKOJIBKO CJIOB 00 OCOOEHHOCTSX nepepas3MenieHus. Ilpu Toprosie ontumManbHON
buKCHpPOBaHHON J0Jel, Korma OanaHC yBEIWYMBAETCS, YBEJIMUYMBAECTCA U KOJIHMUYECTBO
KOHTPAaKTOB, TMpH MaJeHUH OallaHCa KOJUYECTBO KOHTPAKTOB YMEHbINAETCs. Takoid
MOJIXO/J] TIO3BOJISIET T0OUTHCA MaKCUMAaTbHOTO T€OMETPHUUECKOT0 POCTA.

3ayem nepepasmeiatsb?

[epepa3menienne, Kak MOXKET MOKAa3aThCs, POTHBOPEUYHT HAIIUM YCTPEMIICHUSIM,
IIOCKOJIbKY OHO PUBOJIMT K YMEHBIICHHUIO OallaHCca IOCIIe BEIMTPHIIIA M K YBETHYCHUIO
OanaHca akTHUBHOHW YacTH MOCJIE MEPHO/Ia MPOUTphImIa 1Mo cueTy. [lepepazmenienue
SIBJISIETCS] KOMIIPOMHUCCOM MEKAY TEOPHEH M PaKTHKOM, a pacCMaTpHBaEMbIe METO/IbI
MIO3BOJISIFOT HAaM HCIIOJIE30BATh 3TOT KOMIIPOMHUCC MaKCUMAIIbHO 3 (HEKTUBHO.

B npeane BooOmIe He creyeT IpOBOAUTH Mepepa3MelieHre. Bam HeGonpmoit cuer B 10
000 monymapoB MOXET BeIpacTH 10 10 MUIUIMOHOB A0JIapOB 0€3 mepepa3MeIleHus, U Bbl
BIIOJIHE MOTJIM OBl IEPECHUIETh MPOUTPHINI, KOTOPBIH MOHM3MA Obl cueT 10 MIILIHOHOB
no 50 000 monmapoB mepen HOBBIM CKaykoM 70 20 MUUTMOHOB noyuiapoB. Eciu Obl
aKTHBHBIN OajlaHC yMEHBIIHMICS 10 1 Joiutapa, BEI BCe €Ile CMOTIH Obl TOProBaTh APOO-
HBIM KOHTPAKTOM («MHKPOKOHTPAKTOM»). B Teopuu Bce 3TO BO3MOXKHO, HO Ha TIPAKTUKE
CIIe/TyeT MPOM3BOJMTH MEpepa3MeIeHNE MO JTOCTHKEHHN HEKOTOPOH TOYKH BBEPXY WIIU
BHU3Yy Oamanca. [Ipu mepepa3mernieHnn Bl Kak Obl HAUMHAETE TOPTOBATh 3aHOBO (HO C
IpyruM ypoBHeM Oananca). B manmpHeiimeMm, Oiaromapsi tuHaMu4eckoMy apooHoMYy f, B
POMEKYTKAX MEXIY Iepepa3MeIIeHIsIMA TOPTOBIIS cama OyJIeT «IBUTaTb» IpooHoe f.

CrpaxoBanue noprgesisi — 4eTBEepPThId METO/I Nepepa3MenIeHust

[Ipennonoxum, Bl ynpasisere GoHAoM akuuil. PucyHok 8-2 neMOHCTpUpYeT THUINY-
HYIO CTPAaTETHI0 CTPAXOBaHUS MOPTQEs, TaKXKe U3BECTHYIO KaK OUHAMUUECKOe XeOHCU-
posanue. Ilyctb Tekymas croumMocTb noprdesns pasHa 100 gonnapam 3a akiuo. CraH-
JTApTHBIA TOPT(]Esb, OH U300pAKEH MPSAMOUN JTUHUEH, B TOYHOCTU CIICAYET 3a PHIHKOM
akiuil. 3acTpaxoBaHHbINA NOPTdETs U300pakeH MyHKTUPHOU JuHUeH. OTMEThTE, UTO
INYHKTUpPHAs JIMHUS MPOXOJUT HIKE MPSMOHM JIMHMM, KOTr/la MOPTQesb HaXOIUTCS Ha
YPOBHE WJIM BbIlIE CBOeH mepBoHavdanbHON croumoctd (100). Bennuuna, Ha KOTOpYIO
IYHKTHPHAs JUHUS HUKE MPSIMON JIMHUM, OTPa)XKaeT CTOMMOCTb CTPaXOBaHUs HOPTQEs.
Korma croumocts mopTdens yMmeHbIIaeTcs, CTpaxoBaHHWE MNOPTQens OrpaHuYMBaET
naJicHue Ha HEKOTOpOM ypoBHE (B JaHHOM ciydae 100) 3a BBIYETOM pacxoJ0B Ha OCYy-
IIECTBJIEHUE CTPATETUU.
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CrpaxoBanue mopT¢ens COOTBETCTBYET IOKYIKE IyT-OMIHOHA MO MOPTQEINIO.
Jomyctum, GOHJ, KOTOPBIM BBl yIPaBISIETe, COCTOUT TOJBKO M3 1 aKIMH CTOMMOCTHIO
100 nmonnapoB. Ilokynka mDyT-OMIIMOHA HAa ATy aKIUiO ¢ I[eHoM wucnogHeHus 100
JI0JUTapOB IIpU IieHe onuuoHa 10 10y7apoB COOTBETCTBYET NMYHKTHPHOM JMHMM Ha
pucyske 8-2. Xyiiee, 4ToO MOXET IMPOU30HTH B JaHHOM ciydae ¢ moptdenem (1 akmus
U | myT-OMIIMOH), COCTOUT B TOM, YTO MO MUCTEUYEHUU OIIIMOHA BBl MIPOJIAJIUTE AKIUIO 32
100 nmommapoB, HO motepsere 10 momUTapoB (CTOMMOCTH 3TOrO ONIMOHA). Takum
00pa3oM, MUHUMAaJIbHAsI CTOUMOCTH mopTdens oyaer 90 momiapos, HE3aBUCUMO OT TOTO,
HACKOJIbKO ymajaeT 0a3oBas akuus. [Ipu pocTe BbI MOHEceTe HEKOTOphIE YOBITKH H3-3a
TOT'0, YTO CTOMMOCTb MOPTQEIIsi YMEHBIIUTCS HA CTOMMOCTD OILIMOHA.

Ecnu comoctaButh pucyHok 8-2 ¢ pyHAaMEeHTaIbHBIM YpaBHEHHEM TOPTOBIH U OIle-
HOouHbIM TWR u3 ypaBuenus (1.198), craHOBUTCSA SICHO, YTO B ACUMIITOTUYECKOM CMBIC-
Jie 3aCTpaxOBaHHbBIN MOPT(heEss Tydllle He3acTpaxoBaHHOTO. J[pyriuMu clioBaMu, €CIIU BbI
YMHBI HAaCTOJIBKO, HACKOJIBKO TJIyIia Balla XyAllas OmuoKa, To, 3aCTpaxoBaB MOPTQeIb,
BbI O'PAaHUYHTE MTOCIEACTBHS TaKOU OIIHUOKH.

OOparuTe BHUMaHHE, YTO JUIMHHAS TMO3UIMSA 1O KOJUI-OMIMOHY JaeT TOT e pe-
3yJbTaT, YTO M JUIMHHAS MO3UILKSA MO0 0a30BOMY HMHCTPYMEHTY COBMECTHO C IJIMHHOMN
MO3UIMEN MO MYT-OMIKMOHY C TOW K€ EHOW MCIOJHEHUS M JaTOW MUCTEUYEHHUs], UYTO U Y
KoJUT-onroHa. Korjja Mbl TOBOPHM O TOM K€ pe3yJIbTaTe, UMEIOTCS B BUAY SKBUBAJICH-
THBIC COOTHOIIICHHUSI PUCK/BBIMTPBINI Pa3HBIX mopTdeneil. Takum oOpa3om, MyHKTHPHAS
JUHUS HA PHUCYHKE 8-2 MOXKET TaKkKe MpPEeJCTaBIATh [JIMHHYIO MO3HUIHI0 MO KOJUI-
ONIMOHY ¢ 1eHoW ucnonaHenus 100.

[TocmoTpumM, kak paboTaeT AWHAMUYECKOE XEKHUPOBAHUE IMPH CTPAXOBAHHUU
noptdens. JlomycTum, Bbl, KaK ynpasistomuid ¢Gouaom, npuodperaere 100 akuuii mo
nene 100 pomnapoB 3a akumio. JlaBaiiTe cMoaenupyeM KOJUI-OMIIMOH MO 3TOM aKIHH.
CHavasia ompeneiavM MUHUMAJbHBIM IIEHOBOW YpOBEHb paccMaTpHUBAEMOMN aKIMU.
Hanpumep, ycranoBum ero Ha 100. Jlasee omnpenenum aaTy HMCTE€YEHUS OSTOTO
TUIOTETHYeCKoro onmuoHa. ITycte nata ucreueHuss OyJeT MOCIEIHUM JHEM TEKYILEro
KBapTana.

Teneps paccuntaem AeNbTY KOJUI-OMIMOHA MpH 1ieHe ucnoiHenus 100 u BeIOpaHHOM
naTe ucTtedeHus. Bel MoxeTe Hcmonb3oBaTh ypaBHeHHe (5.05) anms mowcka AENbThI
(OHIOBOTO KOJJI-OMIIMOHA (MOKHO MCIOJIB30BaTh NENbTY IS JF000H MOIENu OMIHo-
HOB, MBI k€ Oy/JeM HCHOJb30BaTh MojAenb GoHI0BBIX omiuoHOB bmaka-Iloynca). [o-
nyctuM, Aenbra paBHa 0,5, T. €. B TaHHBIA aKTUB cieqyeT uHBecTHpoBaTh 50% cuera.
Taxum 0Opa3om, BaM ciieayeT KynmuTh ToJIbKo S0 aknuii, a He 100 akiuii, KOTOpHIE BB
ObI KynuiH, eciii Obl HE cTpaxoBaiy noprdenb. Ecian neHa akuuu OyaeT pacTd, TO e
OyJeT IPOUCXOAUTD C ACNBTOM M KOJIMYECTBOM aKiuil. BepXHsas rpaHuia AenbThl paBHA
€MHUIIE, YTO COOTBETCTBYeT MHBecTupoBaHuto 100% cpeacts. Ecnu niena akiuu Oyner
MOHIKATHCS, TO K€ OyJIeT MPOUCXOTUTH C JENbTON U pa3MepoM MO3UIUU MO aKIHUSM.
Hwxnsst rpanuna aenstel paBHa 0 (pu 3TOM JienbTa MyT-OMIIMOHA paBHA -1), U B 3TOU
TOUKE CJIEAYET MOTHOCTHIO 3aKPHITh MO3UIIUIO 110 AKIUSIM.
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MMonxas crouMocTs nioptdhens
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CronMocTh 6a30Boro noptdess

Pucynok 8-2 Cmpaxosanue nopmeens

Ha mnpaktuke mnoprdenbHble MEHEIKephl HCHOJIB3YIOT HeazpeccugHvle METONbl -
HaMUYECKOTO XEJDKHUPOBAHUS, 4YTO TMPEArojaraeT OTCYTCTBHE TOPrOBIM CAaMHMH
HeHHbIMH Oymaramu noptgens. CTOUMOCTh NOPT(dess 3aBUCUT OT TEKYIIEH IeNbThl U
MOJIETIU U PETYJIUPYETCs C MOMOIIBI0 (bIOYEpPCOB, a MHOTJA IyT-OMUMOHOB. [lmocom
UCTIONIb30BaHUs  (PBbIOUEPCOB SBISETCA HM3Kas CTOMMOCTh TpaHcakuuid. KopoTkas
npoaaxka (pprOYEpCcoB MPOTHB MOPThENs FIKBUBAJICHTHA Npojaxe dyactu noptderns. [Ipu
nasieHuu noptdens npoaaercst 6oblie GpIOYEPCHBIX KOHTPAKTOB, KOT/IA K€ CTOUMOCTh
noptdens pacTeT, 3TU KOPOTKHE MO3UIMHU 3aKpbiBatoTca. [lorepu nmo nmoptdento, koraa
HOPUXOAMUTCS 3aKpbIBaTh KOPOTKHE (bIOYEPCHBIE MO3MLMHU IPHU POCTE LIEH Ha aKIMH,
ABIIAIOTCA M3/EPKKAMH TI0 CTpPaxOBaHUIO MOPT(ens W DSKBUBAJCHTHBI CTOMMOCTH
TUIIOTETUYECKUX CMOJAEIMPOBAHHBIX ONIMOHOB. IIpenMyIiiecTBO IMHAMHUYECKOIO
XEIPKUPOBAHHUSI COCTOUT B TOM, YTO OHO MO3BOJISIET C CAaMOT0 Hayajla TOYHO PacCUUTATh
U3JEPKKU. MeHepKepaM, IPUMEHSIOIIMM TaKyl0 CTPATErHI0, 3TO MO3BOJSET COXPAHUTH
Bech NMopT¢enb MeHHbIX Oymar, B TO BpeMsl KaK pa3MelIeHHE aKTHUBOB pPEryIHpPYyeTcs
HOCPEJCTBOM (PBIOUYEPCOB /MM OMNIMOHOB. [IpennoeHHbI HearpecCUBHBIH METOJ,
OCHOBaHHBIM Ha HMCMOJIb30BAaHUHM ()BIOYEPCOB H/WIM OMNIIMOHOB, MO3BOJIET Pa3/eiiuTh
pa3MmellleHle aKTUBOB M AaKTHBHOE YympaBieHue noptdenem. IIpu crpaxoBaHuu BbI
JOJKHBI TIOCTOSIHHO PETryJIMpOBaTh MOPTQENb € Y4eToM TeKyllell AeabThl, T. €. C
OIPEACIEHHON TNEPUOJNYHOCTBIO, HANPUMEpP, KaXKIblil €Hb Bbl JOJDKHBI BBOJIUTH B
MOJIENb 1IEHOOOPa30BaHMsI OMIIMOHOB TEKYIIYI0 CTOMMOCTb HMOPTQEns, BpeMs A0 ATkl
UCTEUYEHHUs, YPOBEHb MPOLEHTHOM CTaBKU U BOJIATHIIBHOCTH MOPTQEs s ONpeeIeHus
JeNbThl MOJEIHUPYEMOT0 NyT-omuuoHa. Eciau k genpTe, KOTOpas MOXKET MNPUHUMATh
3HayeHuss 0 u -1 mpuOaBUTH €IMHHUILY, TO BBl IMOJYYUTE COOTBETCTBYIOUIYIO AEIBTY
KOJUI-OTIIIMOHA, KOTopast OyaeT Kodp(HUIMEHTOM XEIKUPOBAaHHS, T.€. TOJICH BaIIeTro
cdyera, KOTOpYIO ciefayeT uHBecTHpoBaTb B ¢oHa. [omyctum, ko3huIreHT
XePKUPOBaHUs B HacTosui MoMmeHT cocTaBisger 0,46. Pasmep donma, KoTopbiM BbI
ynpasisere, 3kBuBaneHTeH 50 ¢prouepcHbIM KoHTpakTaM S&P. Tak kak Bbl XOTHTE
WHBECTUPOBaTh TOJNbKO 46% CpencTB, BaM Hag0 U3bATH oOcTalbHble 54%, T.e. 27
KOHTpakToOB. [loaTomMy mnpu Tekymeid ctoumMocTd (OHIA, TpPHU JAaHHBIX YPOBHAX
MIPOLIEHTHOW CTAaBKH M BOJIATWJIBHOCTH (OHJI OJIKEH UMETh KOPOTKHE MO3UIMH 1o 27
KOHTpakTaM S&P oOgHOBpeMEHHO ¢ [IMHHOM To3unued mno akuusMm. Tak Kak
HE0OXO0IMMO TOCTOSIHHO MEPEepacCUUThIBATh AEIbTY U PEryIUpOBaTh MOPTQENb, METO/
Ha3bIBAETCS CTpaTeruell ounamuueckozo xemxupoanus. OqHa U3 npobiem, cBs3aHHas
C HCTIOJIb30BaHUEM (PbIOUYEPCOB, COCTOUT B TOM, YTO PHIHOK (PHIOUEPCOB B TOUHOCTH HE
cienyer 3a pelHKOM croT. Kpome Toro, moprdenb. MpOTHB KOTOPOTO BbI MPOAAETe
¢dproUepChl, MOKET B TOUHOCTH HE CJIE€I0BaTh 3a MHAEKCOM PBIHKA CIOT, JIeXKAallero B
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ocHOBe pbiHKa (pprouepcoB. IlomoOHbIe OMIMOKKM MOTYT M00aBISATHCS K pacxojaM IO
CTpaxoBaHHIO TIopTdens. bomee Toro, xKorga Ball MOJSITUPYEMBIH OMITMOH ITOJAXOIUT
OueHb ONM3KO K JlaTeé HMCTEYEHHs, a CTOMMOCTh MOPTQens MpuOImKaeTcs K LeHe
WCIIOJIHEHHSI, TaMMa MOJIEJIMPYEMOT0 OINIIMOHA aCTPOHOMUYECKH Bo3pactaer. ['amma —
9TO MTHOBEHHas CKOPOCTh W3MEHEHHUS [eNbThI, T.e. KOd(DPHUIMEHTa XeIHKUPOBAHMS.
Jpyrumu cinoBamu, ramma sIBIII€TCS I€NIbTON AenbThl. Eciiu fenbra u3MeHseTcs o4eHb
OBICTPO (T. €. MOJICIMPYEMBIIl OMIIMOH UMEET BBHICOKYIO TaMMY), CTpaxoBaHHUE MOPTQes
CTaHOBUTCA KpaiftHe oOpeMeHHTeNnbHbIM. CyIEeCTBYeT MHOXKECTBO MyTei 00xoma 3Toi
npoOsieMbl, ¥ HEKOTOpble M3 HUX JOBOJBHO CJHOXKHBL. OJMH U3 CaMbIX MPOCTHIX
CII0CO0O0B 3aKITF0YAETCsl B TOM, YTOOBI COBMECTHO HCIIOJIB30BaTh (DHIOUEPCHI M OMIIHOHBI
JUIST W3MEHEHHs KaK JeNbThl, TaK W TaMMbl MOJENUPYEMOro OmiuoHa. bombinoe
3HaUEHUE TaMMBI, KaK MPaBWIIO, CO3/IaeT MPOOJIEMBI TOJIBKO TOT/Ia, KOTJA MOAXOIHUT JaTa
UCTEUEHHUSI, a CTOMMOCTb TOPTQENs U IeHAa HCIOJHEHUS MOJEIUPYEMOTO OMIMOHA
commxarotcs. CyImecTByeT WHTEpeCHas! CBS3b MEXKIY ONTHMAIBHBIM f U CTpaxoBaHHEM
noptdens. MoXXHO cKa3aTb, YTO MIPU OTKPHITUU MO3HUIMH Bbl HHBECTUpPYETE f MPOLIEHTOB
cpenctB. Paccmorpum azapTHyro wWrpy, Tae ontumanbHoe f=0,5, wambonbmmii
npourpsiil paBeH -1 u Bl pacnonaraere 10 000 momnapos. B takoM cinydae cienyer
CTaBUTH | Aosuap Ha KakJble 2 Jojulapa Ha cueTe, Tak Kak, pa3Jienus -1

(mambompmuii mpourpsim) Ha -0,5 (oTpunarenbHoe onTuManbHOe f), MBI MOTydnMm 2.
Pazgenmus 10000 mommapoB Ha 2, mbl nonxyduMm 5000 mosuiapoB, MOSTOMY ClEAyeT
ctaButb 5000 pommapoB, uto cooTBercTBYyeT paoje f, T.e. 50% Bammx IEHEKHBIX
cpeacts. Ecan ymuoxuts 10 000 mommapoB Ha f= 0,5, MBI IOJTYy4UM TOT XK€ pe3yibTar,
5000 mommapoB, T.e. BaM CIEIyeT 3aJIeliCTBOBATh f MPOIEHTOB MMEIOIIMXCS JIEHEKHBIX
CpeICTB. AHAJIOTMYHO, €CJIM Balll HAaMOOJIBIINI NPOUrpsIlI paBeH 250 nomnapam, a Bce
OCTaJbHOE OcCTaeTcs 0e3 M3MEHEHHi, TO ciexyeT cTaBUTh | jojutap Ha Kaxkzasie 500
J0JTapoB Bamiero cueta (tak kak -$250 / -0,5 = $500). Paznenus 10 000 momiapor Ha
500 monnapoB, Mbl HaiJieM, 4TO cTaBka paBHa 20 mosutapam. Tak Kak MakCHUMabHbIN
MIPOUTPHIII TI0 OJTHOW CTaBKe cocTaBisieT 250 J0IapoB, B, TAKUM 00pa3oM, pUCKYETe
noneii cuera f, T.e. 50%, wim 5000 momnapos ($250 * 20). MbeI MokeM cka3atb, 4to f
paBHO [10JIe BAIeTO cYeTa, KOTOpas MOABEpKEeHa pUCKY, Wiu f paBHO ko3 UIEHTY
xemkupoBaHus. Tak kak f MpUMEHMMO TONBKO K aKTMBHOW 4acTH mHopTdens, npu
CTpaTEeTuH TUHAMUYECKOTO ApoOHOTo f KOApPHUIMEHT XeHKUPOBaHUs OPTQEI paBeH:

(8.04a) H=f*A/E,
rie  H = kosddumuent xemxupopanus moptdens;
f= ontumansroe I'(ot 0 o 1);
A = aKTHBHasl 4aCTh CPEJICTB CUCTA,
E = oOmuii 6ananc cuera.

VYpasuenue (8.04a) maet HaM KOA(PPHUIMEHT XeHKUPOBAHUS TSI TOPTQENS MpH CTpaTe-
run auHamudeckoro apoOHoro f. CtpaxoBaHue mopTdens Takxke padoTaeT Mpu CTaTH-
geckoM ApoOHOM f, Tonbko koddduuueHT A/E cTaHOBUTCS paBHBIM €IUHHMIIE, a OITH-
ManbHOe f yMHOXaeTcsi Ha COOTBEeTCTBYIOIMIT kodddunment. Takum obpasom, mpu
CTpaTEeTHH CTaTHYECKOTO APOOHOTO f KOA(PPHUIIMEHT XeHKUPOBAHUS PABEH:

(8.046) H=f*FRAC,

rae H = koaddurment xemxkupoBanus mopTdens;

f = ontumansnoe f (ot 0 10 1);

FRAC = ucnonb3yemast 107151 ONTUMAIBHOTO f.
Kak mpaBuio, cuer ucnosb3yercs sl paboThl B HECKOJIBKUX PBIHOYHBIX cHcTeMax. B
aToM cirydae nepemerHas f B ypaBHenun (8.04a) wm (8.046) momkHa pacCUUTHIBATHCS
CIIETyIOIIUM 00pazoMm:

N
8.05)  f=)f*W,

i=1
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rie f=1f(or 0 g0 1), ucnmonaszyemoe B ypaBHeHuH (8.04a) nmm (8.046);
N = o0111ee 4nciIo prIHOYHBIX CUCTEM B TTOPTQeEIeE;

W. = Bec koMIioHeHTa 1 B mopTdene (M3 eTMHUYHON MaTPHIIBI);

f; = daxrop f (ot 0 no 1) KOoMIIOHEHTa 1 B TOpTdere.

MoskHO cka3aTh, YTO MPU TOProBJI€ HA OCHOBE JWHAMUYECKOro IpoOHOro f Mbl mpoBo-
UM cTpaxoBaHue noptdens. [Ipu 3ToM MUHMMaIBHO JONMYCTUMBIN YPOBEHb CTOUMOCTHU
noptdens paBeH: NepBOHAYaIbHbIH HEAKTUBHBIN OallaHC n1l0C CTOMMOCTB IPOBEICHUS
cTpaxoBaHus. Jlanee A MpocTOThl OyJeM CUMTATh, YTO HMKHSS IPaHUIA CYETa paBHA
NepBOHAYAJIbHOMY HEAaKTUBHOMY OaJlaHCy.

OO6patute BHUMaHue, uto ypaBHeHus (8.04a) u (8.046) mMo3BONIAIOT MOTYYHUTH ACTBTY
MOJEIUPYEMOTO KOJUI-OMIMOHa. Pa3neneHne cuera Ha HEAKTUBHBIA W aKTUBHBIN
nojcueTa (JUIsl MCIOJIb30BAaHUsI CTPATETUH AMHAMHUUYECKOro ApoOHOro f) sKBUBaJIEHTHO
IOKYTKE MyT-OMNIIMOHA, I[€Ha HCIOJIHEHHs] KOTOpOoro Oouibllie TEKyIled CTOMMOCTU
0a30BOro akTHBa, a JjaTa UCTEUEHHs HACTYNAeT He CKOpOo. Mbl MOXEM TaKKe CKa3arh,
YTO TOPIOBJS C MCIHOJB30BaHUEM CTpATErMu JAMHAMUYECKOro JpoOHoro f aHamormyna
HOKYIIKE KOJIJI-OMNIIMOHA, 1I€HA HCIOJHEHUS KOTOPOTrO MEHbIIEe TeKylled CTOMMOCTHU
6a3oBoro aktuBa. /laHHOE CBOMCTBO CTpaxOBaHUS MOPTQelis CHpaBeIUBO IS 000
CTpaTeruy JUHAMUYECKOro JpoOHOro f, HE3aBUCUMO OT TOrO, HCIOJb3YEM MbI
yCpEIHEHHE 10 aKIUAM, INIAHUPOBAHUE CLICHAPUS WIH MOJIE3HOCTh HHBECTOPA.

MoO>HO MCHOIb30BaTh CTPaXOBaHUE MOPTQEs B KayecTBE METOia Nepepa3MeIleHusl.
CHayasia ciefyeT ONpelesIUTh 3HaU€HWe MHUHHUMAIbHOIO IIEHOBOTO YpPOBHS, 3aT€M JJIs
BBIOPAaHHOW MOJIENM OINLMOHA Bbl JIOJDKHBI ONPEAENTUTh JaTy HCTEYEHHUs, YPOBEHb
BOJIATHJILHOCTH U JIPyTHE BXOJHBIE MAapaMeTPhl, KOTOPBIE MO3BOJISIT PACCUUTATH JACITBTY.
[Tocne Toro kak Oyner HalaeHa JenbTa, BBl MOXKETE ONPECIUTh BEIUUYUHY aKTUBHOTO
Oananca. Tak kak nenbTa A cuyera (nepemenHas H B ypaBuenuu (8.04a)) paBHa jenbre
MOJIEJIUPYEMOr0 KOJUI-ONLIMOHA, MbI MO>keM 3aMeHUTh H B ypaBHenuu (8.04a) Ha D:
D=f*A/E
WK
(8.06) D/f=A/E,ecnu D < f (B nporuBaom ciiydae A/ E = 1),

rre D =xo3dpdunuent xemxkupoBanus MOAECIUPYEMOTO ONIMOHA;

f=1 (ot 0 go 1) u3 ypaBuenus (8.05);

A = aKTHBHAs 4acTh CPE/ICTB CUETA,

E = o6mwuii 6ananc cuera.
Tak xak otHomeHue A/E paBHO j051e aKTUBHOI'O CU€Ta, MOXKHO CKa3aTh, YTO OTHOILIEHUE
aKTHBHOTO OaslaHca K o0miemMy OajaHCy paBHO OTHOIIEHHUIO JIETBThI KOJIJI-OMIIMOHA K f 13
ypaBHeHus (8.05). 3amerste, ecniu D > f, Torma npeanonaraercsi, 4To BBl pa3MellaeTe
oonemre 100% OanmaHca cueTa B aKTUBHBIA OajmaHc. Tak Kak 3TO HEBO3MOXKHO, IS
aKTUBHOTO OayiaHca cyiiecTByeT BepxHss rpanuna — 100%. Bl MoxxeTe nCnonb30BaTh
ypaBHeHue (5.05) i moucka JenbThl KOJUI-OMLKMOHA Ha akuuu win ypaBHeHue (5.08)
JUISl TIOUCKA JI€IbThI KOJUI-OMIMOHA Ha (PbIOYEPCHI.

[IpoGnema ucnonab30BaHUS CTpaxoBaHUS MOpPT(dEs B KauecTBE METoja mepepasme-
IIEHUS] COCTOMT B TOM, YTO Iepepa3MelleHue yMeHbIIaeT 3()()EeKTUBHOCTh CTpATETHH
JUHAMHYECKOro ApoOHoro f, KoTopas aCHMITOTHYECKH CIOCOOHA JIaTh OOJBILYIO MPH-
ObUIb, YeM cTpaTerust craruueckoro apoOHoro f. Takum oOpa3oMm, cTpaxoBaHHE MOPT-
denst Kak cTparerus nepepa3MenieHusl Ha OCHOBE JUHAMHUYECKOTo JpoOHoro f sBisercs
HE CaMbIM JIYYLIHM [TOJIX0J0M

Tenepp paccMOTpuM peasibHBIIl NpUMEp CTpaxoBaHus mHopTdend. BcecrnomHum
reoMeTpuueckuil ontumanbHblii noptdens Toxico, Incubeast u LA Garb, xoropsiit
nocturaercs npu V= 0,2457. IlpeoOpazyem mucnepcuto moptdens B 3HAYCHHUE
BOJIATWJIBHOCTH JUIsI MOJENM LeHOOOpa3oBaHUS OMIMOHOB. BomaTmibHOCTh 3amaercs
TOJIOBBIM CTAHJAPTHBIM OTKJIOHEeHHeM. YpaBHeHue (8.07) mokas3blBaeT 3aBUCUMOCTH
MEXIy Jucrnepcuedl moprdens M OLEHOYHOM BOJATUIIBHOCTBIO JUIS OMNIMOHA 10
noptdento:

(8.07) OV=V'0.5)*ACTV*YEARDAYS"0.5,
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rae OV = BoNaTWJIBHOCTH JJIS OIIIMOHA [0 MOPTQEIo;

V = nucnepcust noptdens;

ACTYV = TekyIias akTUBHas 4acTh OajlaHCca CUETa;

YEARDAYS = uncno pbIHOYHBIX HEH B TOLY.

Ecnu MBI ICXOUM W3 TOTO, 4TO B Toy 251 pHIHOYHBINA JICHB M JI0JIS aKTHBHOTO OanaHca

pasua 100% (1,00), To:

OV=(0,2457"0,5) * 1 * 251" 0,5 =0,4956813493 * 15,84297952 = 7,853069464
[TonyyeHHoe 3HaYeHHWE COOTBETCTBYET BOJATHIbLHOCTH cBbilie 785%! Ilockonbky

peub HUAeT O Toproeie Ha ypoBHe onTumanbHoro f mpu 100% axTuBHOM OanaHce,

3HAQ4YE€HHE BOJATHUJILHOCTH HACTOJIBKO BEJIMKO. Tak Kak Mbl COOMpAaeMCsl MCMOJIb30BaTh

CcTpaxoBaHHE MOPTQensd B KauecTBe MeToa nepepazmenienus, To ACTV=1,00.

Vpasuenue (5.05) mo3BosisieT paccyuTaTh ACNIBTY KOJI-OMIIUOHA:

(5.05)  Henwra xomn-ormmuona = N(H) 3nauenne H nns (5.05) Haitnem u3 ypaBHEHUS

(5.03):

(5.03) H=In(U/(E*EXP(-R*T))) /(V+xT ~ (1/2)) + (V*T ~ (1/2)) / 2,
rae U = nena 0a30BOro MHCTPYMEHTA;
E = niena ucnosHeHus ONLMOHA;
T = pons romga, ocraBIIAsCA /10 WCTEUYEHUS CpPOKa MCIIOIHEHHS, BBIPa)KCHHAs
JECATUYHOU POOBIO;
V =roaoBas BOJaTWJIBHOCTb B IIPOLIEHTAX;
R = Ge3puckoBas craBka;
In() = pyHKIMSA HATYpATBHOTO JorapupMa;
N() = KyMynsaTHBHas HOpMajbHass (QYHKLUMSA pacHpeieseHUs BEepOSTHOCTEH,
3ajaBaeMasi ypaBHeHueM (3.21).
OTMeTbTe, YTO MBI UCHOJIb3YEM MOJIENb 1IEHO00pa30BaHUs (POHAOBBIX OMUMOHOB. Jlis
BOJIATWJIBHOCTHU OyJieM Hcnonib3oBaTh 3HaueHue OV. Eciau 6e3puckoBas ctaBka R = 6%
U JI0J1s TOJIa, OCTaBIIasICS 10 ucTtedeHus cpoka, T = 0,25, To u3 (5.03) momyunm:

H = In(100 / (100 * EXP(-0,06 * 0,25))) / (7,853069464 * 0,25 *0,5) +
+ (7,853069464 % 0,25 * 0,5) / 2

=1n(100 / (100 * EXP(-0,015)))/ (7,853069464 * 0,5) +
+ (7,853069464 + 0,5) / 2

= In(100 / (100 * 0,9851119396)) / (7,853069464 * 0,5) +
+ (7,853069464 % 0,5) / 2

=In(100 / 98,51119396) / 3,926534732 + 3,926534732 / 2
=In(1,015113065) / 3,926534732 + 1,963267366

= 0,015 / 3,926534732 + 1,963267366

=0,00382 + 1,963267366

=1,967087528
[TonydyenHnoe 3HaueHue mojactaBuM B ypaBHeHue (5.05). Temepsr ans pacuera AEIbTHI
KOJUT-OTIIMOHA pemuM ypaBHeHue (3.21):
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(3.21) N(Z) =1-N'(Z) * ((1,330274429 Y "~ 5) - (1,821255978 Y " 4) +
+ (1,781477937 Y ~ 3) - (0,356563782 Y ~ 2) +
+0,31938153 +Y)),

rae Y=1/(1+0,2316419 * ABS(Z));

N'(Z) = 0,398942 » EXP(- (Z ~ 2/ 2)).

TaxkuMm obGpasom:

Y=1/(1+0,2316419 x ABS(1,967087528))
=1/(1+0,4556598925)
=1/1,4556598925
= 0,6869736574

Teneps Haiinem sHaueHue N'(1,967087528):
- N (1,967087528) = 0,398942 » EXP(- (1,967087528 ~ 2/ 2))
=(),398942 « EXP(- (3,869433343 / 2))

© =0,398942 * EXP(- 1,934716672)

Y3 =0,398942 * 0,1444651941

=0,05763323346

[ToncraBum 3HaueHus Y u N'(1,967087528) B ypaBuenwue (3.21) nist moaydeHus AeIbThI
KOJUI-OMI[MOHA, B COOTBETCTBHH C ypaBHeHHEM (5.05):

N(Z) =1-0,05763323346 * ((1,330274429 * 0,6869736574 ~ 5) -
- (1,821255978 * 0,6869736574 ~ 4) + (1,781477937 * 0,6869736574 ~ 3) -
- (0,356563782 = 0,6869736574 ~ 2) + (0,31938153 * 0,6869736574))

=1-0,05763323346 = ((1,330274429 = 0,1530031) -

- (1,821255978 = 0,2227205) + (1,781477937 * 0,3242054) -
- (0,356563782 * 0,4719328) + (0,31938153 * 0,6869736))
=1-0,05763323346 * (0,2035361115 - 0,405631042 +
+ 0,5775647672 - 0,168274144 + 0,2194066794)
=1-0,05763323346 * 0,4266023721
=1-0,02458647411
=0,9754135259

Taxkum oOpazom, koraa 1ieHa moptdens pasHa 100, nena ucrnondenus 100, mons roxa,
OCTaBIIASACS JI0 UCTEUEHHs CpOKa HMCIoyHEeHHs, cocTaBiseT 0,25, 6e3puckoBas CTaBKa
paBHa 6%, a BonatuiabHOCTH noptdens 785,3069464%, nenpTa HAIIETO THUIIOTETUYECKO-
ro xkos-onuuoHa pasHa 0,9754135259. Cymma BecoB reOMETPUYECKOIO ONTUMAIBHOIO
noptdens, cocrosmero u3 Toxico, Incubeast u LA Garb, HalineHHass W3 ypaBHEHUS
(8.05), cocraBuster 1,9185357. Takum oOpazom, NpUHHMAs BO BHUMaHHE ypaBHEHUE
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(8.06), mpu crpaxoBaHuu mHopTdens Mbl MoxkeM mepepazmemars 10 50,84156244%
(0,9754135359/ /1,9185357). Bo ckombko oOxomutcs crpaxoBanue? Bce 3aBucur ot
BOJIATWJIBHOCTH B TEUEHHE CPOKa JEHCTBHS CMOJEIMPOBAHHOTO omuuoHa. Hampumep,
€CITM 3a BpeMsl JIeHCTBUSI CMO/ICIMPOBAHHOTO OIIIMOHA OalaHC Ha cueTe He KojeOyercs
(BomatmibHOCTH paBHa (), IleHa CMOAETUPOBAHHOTO OIIKOHA, T.€. CTOMMOCTH
CTpaxoBaHMs, paBHA HYJIO. B 3TOM 3akirodaeTcst 00JbIIOE MPEUMYIIECTBO CTPAXOBAHUS
nopTdens Mo CpaBHEHHUIO C pealbHON MOKYMKOW MyT-OMIIMOHA (€CJIU 3TOT MyT-OMIMOH
10 MOPTQeEIto CyniecTByeT). MBI IJIATHM TEOPETUYECKYIO LIEHY OMIIMOHA, UCXOJIS U3 TOU
BOJIATWJIBHOCTH, KOTOPOH peanbHO TOJABEp:KeH mopTdenb, a He Toil, KoTopas
CYIIECTBOBAJIA HA PBIHKE JI0 OTKPBHITHS TO3WIIMH, KaK ObIBACT MPH TOKYIKE ITyT-OII-
muona. Kpome Toro, peasibHas MOKyNKa MyT-OMIKUOHA (OMSTH K€, €CIU MyT-OMIKUOH 10
HalleMy HopTQento CyIIECTBYET) BJ€UeT 3a COOOM pacxo[ipl, CBA3aHHBIE CO CIIPEAOM
NOKYTKH/Tpoaaxu. [Ipu MoiearpoBaHUH OIMIIMOHA TAKUX PACXOJI0B HE BO3HUKAET.

Heo0xoaumbie 3210r0BbI€E CPeICTBA

MsI BUETH, YTO MPH JO0ABICHUH PHIHOYHON CHCTEMBI MOPTHENb yIydIIaeTcs, eClin
K03(ppULIMEHT JUHEHHOW KOppesisLud H3MEHEHUIH [HEBHOro OajlaHca MEXIy STOH
PBIHOYHOW CHUCTEMOH | JpYyroil pBIHOYHOM cucTeMoW B mopTdene MeHbime +1,
IIOCKOJIBKY B 3TOM CiIydae IOBBIIIAeTCs CpefHee reomerpuyeckoe aHeBHbIXx HPR.
Takum 00pa3oM, JOrMYHO HCHONB30BATh KaK MOKHO OOJbIIE PHIHOYHBIX CHCTEM.
EcrecTBeHHO, Ha KakOM-TO 3Tale MOXXET BO3HUKHYTh MpobjiemMa C 3aJIOrOBBIMHU
cpeactBamu. I[lpobGnema, cBs3aHHasT C HEXBAaTKOM 3aJOTOBBIX CpPEACTB, MOMKET
BO3HUKHYTh Jla)k€ B TOM CIIy4ae, €CJIM Bbl HCIIOJIb3YeT€ TOJBKO OJHY PHIHOYHYIO
cucremy. Kak mpaBmio, ontumanpHOE J0Ju1apoBoe f MEHbIIE MepBOHAYAIBHBIX
3aJI0TOBBbIX TpeOOBaHMM JUIsl AAHHOTO pbIHKA. Ecau sxe nons f oueHp BbICOKA (HEBAaXHO,
UCTIONIb3YeTe BBl CTPATETHIO CTATUYECKOTO WM JWHAMHYECKOro apoOHoro f), BBI
MOJKETEe CTOJIKHYThCSI C TpeOOBaHMEM JOBHECEHHUs 3ajora (margin call), B mpoTuBHOM
cllydae TO3HMIUs OyAeT NMPHHYAWTENBHO 3aKpbiTa. EcCiM BBl HCIONB3yeTe MOpTQhENb
PBIHOYHBIX CHUCTEM, TpeOOBaHHE JOMOJIHUTEIBHOTO BHECEHMS 3ajJ0ra CTAaHOBUTCA eIl
Oosiee BeposTHBIM. B HeorpaHmueHHOM mHOpT(esne cymMMa BECOB YacTO 3HAYUTEIHHO
6onbme 1. Korga Bl Mcnosb3yeTe TOJIBKO OAHY PHIHOYHYIO CHUCTEMY, Bec Jie-(pakTo
paBeH enuHMIE. Eciim cyMMa BECOB PHIHOYHBIX CHCTEM paBHA, HaNpUMeEp, TPEM, TOTAA
BEPOSITHOCTh TpeOOBaHMs BHECEHMs 3aJI0Ta B TPU pa3a BhILIE, YEM B Cllyyae TOPrOBIHU
TOJBKO HAa OJHOM pbIHKE. ONTUMaNbHBIA TOPT(HENb CIEAyeT CO3[aBaTh C y4ETOM
MHUHHMMaJIbHO HEOOXOAMMBIX 3aJIOTOBBIX CPEJICTB AJIi KOMIIOHEHTOB MoOpTdensi. IDTo
JOCTaTOYHO JIETKO CAENIaTh: HAJ0 ONPEAEINTh, KaKylo A0M0 f BB MOXKeETe UCTIONIb30BaTh
6 Kavecmee 6epreu epauuubz U; ee MOXXHO HaiiTu ¢ nomobio ypaBHeHus (8.08):

8.08) U= Zf $/((Zmargln $H*N),

rie U = BepxHsad rpaHHua npobHoro f, mpu KOTOpOH MOKHO TOProBaTh OMNTH-

MaJIbHBIM TIOpTdernieM 0e3 prcka NoTydeHus: TpeOoBaHMs JOBHECEHHS 3aJI0Ta;

f$= ontumansHOE MoMTapoBOE f 171 PEIHOYHOW CUCTEMBI 1]

margin $ = nepBoHaYAIBHBII 3aJI0T 11l PPIHOYHOM CUCTEMBI i;

N = o0r11ee 9rciIo ppIHOYHBIX CUCTEM B TIopTdere.
Ecmu U 6onpmie enunuiiel, To npupaBusaite U k equauie. Hampumep, y Hac ecTh mop-
Thenab U3 TpeX PHIHOYHBIX CHCTEM CO CIEAYIOUIMMH ONTHUMAalbHBIMU J0JUIapOBbIMU f 1
HepBOHAYAILHBIMH MHUHUMAJIBHBIMH 3aJIOTOBBIMU TPeOOBaHUSIMU (npumeudanue: {$ sB-
JSIOTCSL ONTUMAIbHBIMU J0JUIAPOBBIMU f A KaXKAOW PBIHOYHOW CUCTeMBbl HopTdens,
OHH TIPEJCTABIAIOT cO00M onTHMasbHbIE f PHIHOUYHBIX CHUCTEM, JEJICHHBIC HAa COOTBET-
CTBYIOIIIME Beca B mopTdere):
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PriHounas cucrema f$ IlepBonayankHIil 3a5101
A $2500 $2000
B $2000 $2000
C $3000 $2000
CyMMEI $7500 $6000

B cootBerctBHE ¢ ypaBHeHueM (8.08) mMbl Bo3bMeM cymmy Beex f$ (7500 mommapor) u
pa3fenuM ee Ha CyMMY IE€pBOHAYaJIbHBIX 3aJ0TOBBIX TpeboBanuii (6000 nommapos),
YMHO>KEHHYIO Ha YHCJIO PhIHKOB N:

U =§7500/ ($6000 * 3) =7500/18000 =0,4167

Takum oOpaszom, nons f He momxHa npeBbimaTh 41,67% (eciu MbI IPUMEHSIEM CTpa-
TErni0 AUHAMHYECKOTro apoOHoro f), T. e. cieayeT MpOU3BOIUTH Iepepa3MeleHue,
KOTJ]a OTHOIIIEHHE aKTUBHOTO OanaHca Kk o0ieMy Oanancy 6onbiie win pasao 0,4167.
Ecnu BBl Bce-Taku MPUMEHSIETE CTPATETHIO CTATHYECKOTo ApoOHOTO f (HECMOTps Ha BCe
€e HEIOCTaTKW), TOrJa MaKCHUMAaJIbHOE 3HAUYE€HUE HUCIOJIb3YEeMOW JOJM JOJDKHO OBITH
paBHo 0,4167. Takoit mOIX0I CMECTUT Bac MO reOMETPUIecKor 3(p(eKTUBHOM rpaHuUIe
noptdeneil ¢ HeorpaHNUYEHHONH CyMMOM BECOB BJIEBO OT ONTHUMAJILHOTO MOPThEs, HO
Bbl OyJeTe HAcTOJbKO OJM3KO K HEMY, HACKOJIBKO TOJIbKO BO3MOXHO, YTOOBI HE
CTOJIKHYTBCSI TIPH 3TOM € TpeOOBaHMEM JOBHECEHHUs 3anora. /s mpumepa paccMoTpuM
cuetr B 100 000 mommapoB. Ecnu monst f paBua 0,4167, TO uisi KaXa0W PBIHOYHOM
CHCTEMBI TTOJTYUYHM:

PeriHOYHAs cucTema f$ /0,4167= Hogoe 1
A $2500 $6000
B $2000 $4800
C $3000 $7200

[Tpu cuere B 100 000 momrapoB MbI OyzeM TOproBaTh 16 KOHTpAaKTaMU PBIHOYHOW CHC-
temel A (100 000/6000), 20 xorTpakTamu perHOYHOU cuctembl B (100 000/4800) u 13
KoHTpakTamu pbeiHOYHOM cucteMbl C (100 000/7200). UtoroBoe TpeboBaHHE K 3aJI0Ty
JUTSL TAKOTO TIOPTQEIsi paBHO:

16 * $2000 = $32 000 20 * 2000 =40 000 13 * 2000 =26 000

[MepBonauansHoe TpeboBanue 3aiora $98 000

OtmeTbTe, 9TO ¢ moMomibo Gopmysl (8.08) Bbl MOMyUYnTE MAKCUMAIBHO JOMYCTUMYIO
nomo f (0e3 pucka cpasy ke CTOJKHYThCS C TpeOOBAaHHWEM JIOBHECCHHS 3alioTa), TMpHU
9TOM OTHOILIEHHS PBIHOYHBIX CHCTEM Jpyr K JApPYry OcCTaHyTcs 0e3 H3MEHEHHH.
CrnenoBatenbHo, ypaBHeHue (8.08) 3amaer pa30aBiIEHHBI HEOTPAHUYECHHBIA OMNTH-
MaJbHBIN MOPT(dENs, B KOTOPOM OTCYTCTBYET PHUCK MOJIy4YeHHUs TpeOOBaHUS JOBHECEHUS
3ayora. 3aMeTbTe, €CJIM TOProBaTh Ha OCHOBE CTpaTeruu ApoOHOoro f, 3HAYeHUe, MoIy-
yeHHOe M3 ypaBHeHUs (8.08), saBisieTCs MakCUMalbHON nonei f, KOTOpyro BBl MOXKETe
UCTIONB30BaTh (0€3 pHcKa cpaszy ke CTOJIKHYThCS ¢ TPeOOBaHUWEM JOBHECCHHUS 3aJI0Ta).
Bepnemcsa k namemy cuety B 100 000 mosutapos. Ilpeamnonosxkum, Koraa Bbl OTKPBUIH
cuer, Ha HeM Obuto 70 000 mosutapoB. [lamee, w3 »Tmx mepBoHadaidbHBIX 70 000
noymapoB Bbl oTBenH 58 330 mosutapoB IMOj HEAKTHBHBIM cdeT. TakuM oOpa3oM, BbI
HAayaJli TOPTOBJIIO C OTHOIICHUS MEXAy HEaKTUBHBIM W aKTHUBHBIM OajaHCOM
npuban3uTeNnbHO 83 K 17 U 1anee TOProBaiv aKTUBHOM YaCThIO MPH MOJHBIX 3HAYSHHSIX
ontumansHoro f. Temeps, korga cuet pasen 100 000 nommapoB, a HEaKTUBHBIN OanaHc
— 58 330 mommapam, akTUBHBIM cueT coctaBiser 41 670 momnapos, 1.e. 0,4167 ot
obmero Oanmanca. [lomydeHHOe 3HaUEHHE 3aJla€T MAKCUMAIBHYIO JIOJIO, KOTOPYIO BBI
MO’KETe HCIOJIb30BaTh (MAaKCUMAalIbHOE OTHOIIEHHWE AaKTUBHOrO OajaHca K oOmemy
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OanaHcy), 06e3 pucKa CTOJIKHYTbCA C TpeOOBaHMEM JOBHECEHUs 3aiora. BcnomHure, 4yTo
BBI TOpryere noyHeM f, T.e. 16 KoHTpakTamMu peiHOYHOU cuctembl A (41 670/2500), 20
KOHTpakTaMu pPbIHOYHOW cucteMbl B (41 670/2000) m 13 KOHTpakTaMu PBIHOYHOM
cuctemel C (41 670/3000). MroroBoe TpeOoBaHWE 3amora JUIsl TaKoOro moptdens
COCTaBIISIET:

16 * $2000 = $32 000 20 * 2000 = 40 000 13 * 2000 = 26000 IlepBoHauaILHOE
TpeboBanue 3aora $98 000

Kak MbI yxe 3HaeM (cM. ri1aBy 2), 100aBI€HNE PHIHOYHBIX CHCTEM YBEIMYHBACT CPEIHEES
reoMeTpuueckoe mo noprdento B renom. OgHaKo BO3HUKAET Mpodiema:

KaXJas CJIENyIolas PbIHOYHAs CHCTeMa BHOCHUT BCE€ MEHBIIMI U MEHBIIUN BKJIAJ B
CpelHee TeOMeTPUUECKOe U Bce OOJbIe yXyIIaeT ero, moHmwkas 3QPpexkTUBHOCTh U3-32a
OJIHOBPEMEHHBIX, a HE€ IIOCIEeN0BaTeNbHbIX pe3ynapTaToB. [losTomy He crenyer
TOProBaTh CJIMIIKOM OOJIBIIMM YHUCIOM PBIHOYHBIX cuUCTeM. boree Toro, peambHOE
NPUMEHEHUE TEOPETUYECKH ONTHMAIIBHBIX TOPT(deei OCIOXKHSAETCS M3-32 3aJI0TOBBIX
TpeboBanmil. [lpyruMu cioBaMu, BaM Jydllle TOProBaTh 3 pHIHOYHBIMU CUCTEMaMHU MPH
nosHOM ontuMaibHOM f, yem 300 pHIHOYHBIMH CHCTEMaMU TIPU 3HAYUTEIHHO
MOHIDKEHHBIX YpPOBHSX, coriacHo ypaBHeHHIO (8.08). Ckopee Bcero BbI NMpUAETE K
BBIBOJIY, YTO ONTHMAIBHOE YHCIIO PBIHOYHBIX CHUCTEM I TOPTOBIM JOJKHO OBITH
HeBennKo. OCOOEHHO 3TO OOCTOSATENBCTBO BaXKHO, KOTJAa y Bac MHOTO OPJEPOB K
UCTIOJIHEHUIO ¥ YBEIIMYMBAETCS BEPOSITHOCTh OMMOOK. Ecim onHa WM HECKOJIBKO
PBIHOYHBIX CHUCTEM B MOpTdene UMEIOT ONTUMAalbHbIE Beca OOJNbINE EIUHUIIBI, MOXKET
BO3HUKHYTH €Ill€ OJHa IMpobiieMa. PaccMOTpUM PBIHOUHYIO CHUCTEMY C ONTHMAaIbHBIM
=0,8 w wHambonpmuM mnpourpseimemM, coctabisommM 4000 nommapos. [l sToi
poiHOUHOM cuctembl f$ = 5000 mommapos. JlaBaiiTe NpeAnoaoKuM, 4TO ONTUMAIbHBIN
BEC JJAHHOTO KOMIIOHEHTa B mopTdere paBeH 1,25, moaToMy BBl OyZieTe TOProBaTh OJHON
enuHMIECH KomroHeHTa Ha kaxabie 4000 mommapos ($5000/1,25) Gananca cuera. Kak
TOJIbKO KOMIIOHEHT CTOJIKHETCS C HauOOJbIIUM MPOUTPHIIIEM, BECh aKTUBHBIN OanaHc
Ha cuete OyJeT 0OHyJIeH, eClii MPUObUIeH B APYTUX PHIHOYHBIX CUCTEMaX HE XBATUT IS
COXpaHEHHUs aKTUBHOTO OanaHca. PaccmorpenHas mpoOiema Hambosee akTyallbHa AJis
CUCTEM, KOTOpPbIE PEIKO IeHEepUpyroT ciaenku. Ecimu Obl y Hac ObUIM J1B€ PHIHOYHBIE
CUCTEMBI C OTPUIATENILHOM KOPpEsIei U MOJT0KUTEIbHBIM 0KUIaHHEM, HEO0X0 MO
ObLTO OBl OTKPBHIBATh OECKOHEUHOE KOJIMYECTBO KOHTPAKTOB Ha phiHKe. Korma oauu u3
KOMIIOHEHTOB MPOUTPHIBAET, APYTOil BBIUTPHIBAET PABHYIO WM OOJBIIYIO cyMMy. Takum
o0pa3oM, Mbl T0JIy4aeM NpUOBLIb B KaXKJIOW UIpe, OAHAKO TOJBKO B TOM Ciyyae, Korjaa
PBIHOYHBIE CHUCTEMBI BEIyT WIPYy OJHOBpeMeHHO. PaccmaTpuBaeMas e TOpProBIIs
aHAJOTUYHA THUNOTETHUYECKOW CHUTyallMd, KOrja OJMH W3 KOMIIOHEHTOB B HWIrpe HE
aKTUBEH, HO HCHOJb3yeTcs Jpyras pBIHOYHAsA CHUCTEMa C OECKOHEYHBIM YHCIOM
KOHTPakToB. [Ipourpsim Moxer ObITh KaTacTpoduueckuM. [IpobieMy MOXKHO pENIUThH
CIIETyIOIIUM 00pa3oM: pa3/ieuTe €AUHUILY Ha HauOOBIIHNIA BeC KOMIIOHEHTa MOPTQens
U HCNOJNb3yHTE IOJyYeHHOE 3HAu€HHWE B KAadyeCTBE BEPXHEW TI'paHUIl AaKTHUBHOI'O
OaylaHca, eciii OHO MEHbIIIEe, YeM 3Ha4eHHe, HaijeHHoe u3 ypaBHeHus (8.08). B Takom
ciydae, eciad B OyAylieM TpPOW30WIET TPOUTPHINI TOW K€ BEIUYHUHBI, YTO U
HauOONBIINK MPOUTPHIII (Ha OCHOBE KOTOpOro paccuutaHo f), Mbl He moTepsieM Bce
nenbru. Hampumep, Hanbonpimii Bec KOMIIOHEHTa B HaiieM noptdene cocrapuser 1,25.
Ecnu 3Hauenune w3 ypaBHeHus (8.08) Oymer Oomeme 1 / 1,25 = 0,8, cmemnyer
ucnons3oBath 0,8 B KauecTBe BEpXHEW I'paHUIlbl Ui J0JIM aKTHBHOro OanaHca. Eciu
nepBoHavalbHas J0JS aKTUBHOro OanaHca HeOOoJbllas, BBIIICONMHMCAHHAs MpodieMa
MOKET M HE BO3HHKHYTb, OJIHAKO OoJjiee arpecCUBHOMY Tpeiliepy cieayeT Bcerna
OpUHUMATh €€ BO BHHUMaHHE. AJbBTEpHATHBHOE pEIICHHE COCTOUT B BBEACHUU
JIOTIOJTHUTEIBHBIX OTPAaHWYCHHUA B MaTpuile moptdens (Hampumep, Uil KaKIOW phI-
HOYHOM CHCTEMBI MOKHO OTPaHUYHMTh MaKCHUMaJbHbIE Beca €AMHUIICH U BBECTH JIOTOJ-
HUTEJIbHbIE OTPAaHUYEHMSI 1O 3aJI0TOBBIM cpeacTBaM). [1og00HbIE TOMOMHUTEIbHBIE OT-
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paHUYEHUS JTUHEHHOTO MPOTPaMMHUPOBAHUS MOTYT IOMOUYb arpeCCUBHOMY Tpeiliepy. HO
PELINTh TaKyl0 MaTpUIly OyAeT JOCTaTOUHO CII0KHO. /Il 3aMHTepeCOBaHHbBIX YUTaTeNel
Jienaro CChUIKy Ha Yuiapecca.

Porauusi ppIHKOB

[Ipodeccuonanpuble Tpeiaepsl, Kak MPaBUIO, OTCIEKHBAIOT OOJBIIOE KOJUYECTBO
PBIHKOB, BBIOHMpasi T€, KOTOPbIE, IO UX MHEHHUIO, SIBJISIOTCS B HACTOSIIMI MOMEHT Hau-
Oosee MOIXOASIIUMH JUIsl TaHHBIX cucTeM. Hampumep, HeKoTOpble Tpeiinepbl oTciie-
JKUBAIOT BOJATHJIBHOCTH MO BCEM (PbIOYEPCHBIM PBIHKAM U TOPTYIOT TOJBKO Ha TeX, IJIe
BOJIATWJIBHOCTD IIPEBBINIAET HEKOTOPOE 3HaudeHHe. VIHOTra MMeeT CMBICI TOProBaTh Ha
HECKOJIbKUX PbIHKaX, MHOI/Ia BOOOIIE MPEKPATUTh TOPTOBIIIO. PHIHKM MOCTOSIHHO W3-
MEHSIIOTCS, YTO CO3/aeT JOMOJHUTEIbHbIE MPOOIeMbl sl MOPTPETbHBIX MEHEKEPOB.
Kakum oOpa3zom MOXKHO pearupoBaTh Ha 3TH HM3MEHEHHMs, COXpaHss Ball MOPTQeb
ontuManbHeIM? OTBET, Ha CaMOM [I€Jlle, JOBOJIBHO MPOCT: KaKIbld pa3, KOraa phIHOK
no0aBisieTcsl B OPTQeNb WK yIalseTcs U3 Hero, HeoOX0AUMO PacCUUTHIBATh HOBBIN
HEOTPAaHMYEHHBI TE€OMETPUYECKUH ONTUMAaNbHBIA mopTdens (aIropurM pacdera
MoKazaH B JTod riaBe). Takke HEOOXOAMMO MPUHUMATh BO BHHUMaHHUE JIOOBIE
U3MEHEHHUs] pa3MEPOB CYLIECTBYIOUIMX MO3UIMIA M YYUTHIBATh HOBbIE JOOABICHHbBIE WIIN
ylajeHHbIe PHIHOYHBIE CUCTEMBL. TakuM 00pa3oMm, cleayeT UCMHOIb30BaTh NOPTQEb, B
KOTOPOM KOMITOHEHTBI TOCTOSIHHO MeHstoTCs. Llenpio mopTdhenbHOro Menemkepa B 3ToM
ciydae Oyner co3JaHHe HEOTPAaHMYEHHOTO T€OMETPUYECKOT0 ONTUMAIbHOIO MopTdens
U TIOJJIEp’KKa MOCTOSIHHOM BEJIMYMHBI HEaKTUBHOro OaynaHca. MIMEHHO Takoi Mmoaxon
OyJeT OoNTHUMalbHBIM B aCUMOTOTHYECKOM cMbIcie. Eciau Bbl MCHOib3yeTe MOI00HYIO
TEXHUKY, MOXET BO3HHMKHYTb eIlle ojaHa mpobiema. Bo3pmeMm JBa  BBICOKO
KOppEIUPOBAaHHBIX DPbIHKA, HampuUMep 30JI0TO U cepebpo. Temepb mpeicTaBbTE, YTO
Ballla CHCTEMA TOPIYeT TaK PEAKO, YTO CAEJIOK Ha IBYX PBIHKAX B OJJMH U TOT JK€ JAECHb HE
npoucxoaut. Kornma Bl Oynere ompenensiTh KO3(DPHUIMEHTHI KOPPENSUUU THEBHBIX
U3MEHEeHUH OajlaHca, MOXKET 0Ka3aThCsl, YTO KOAPPHUIHUEHT KOPPESALUUA MEXTY 30J0TOM
u cepedpom 01m30K K Hymo. OgHaKo eciau B OyaylieM Bbl OyeTe TOproBaTh Ha 000MX
PBIHKaX OJHOBPEMEHHO, OHH, CKOpee BCEro, OyJyT MMETh BBICOKYIO IOJIOKUTEIBHYIO
Koppessiiuio. s pemieHus: BbIIIEONHCAHHON NpoOJieMbl cleAyeT KOppPeKTHPOBATH
K03(pPpULIMEHTHI KOPPEISILIKUY, IPHYEM UX CIEAYET U3MEHSTh B OOJIBIIYIO, 3 HE MEHBIIYIO
cTopoHy JlomyCcTUM, BBl MOJYUMIH KOIPPUIIMEHT KOPPEISUUU MeXay OoOJUralusMu u
COeBbIMH 000aMHu, paBHBIH HYNIIO, HO YYBCTBYETE, YTO OH JIOJDKEH OBITh HMXKE
(manpumep - 0,25). He cnenyer ymeHbimath ko3¢ GUIMEHTHI KOPPEIsSLUY, TaK Kak Oosee
HU3KHME 3HAYECHUS NPUBOJAAT K YBEJIIMYEHHIO pazMepa no3uuun. OQHUM CIIOBOM, €CIIU YK
ommubarbcst B Kod(p(dUIMEHTaX KOppesiuu, TO B Oompiryto cropoHy Ommoka,
CBsI3aHHAs C yBEJIMYEHHEM KO3(P(PUIMEHTOB KOPPENSIUH, CMECTUT NOPT(ETh BIEBO OT
nuka KpuBod f, B TO BpemMsi Kak YMEHBIIEHHE CMECTUT ero BIpaBo. HekoTtopsie
Tpelzepsl B CBOMX PHIHOYHBIX CHCTEMaxX HCIOJB3YIOT (PUILTPHI, O1aronaps KOTOPHIM B
oTpesieNIeHHbI MOMEHT CJIEJIKH COBEPUIAIOTCS TOJBKO Ha OJHOM pbiHKE. Ecimu ¢punbtp
paboTaeT M MOHMXKAET MPOUTPHIII Ha OCHOBE OAHOM enuHuIbl, Torjaa f (onrtumansHoe
JUIsL OT(OUIBTPOBAHHBIX CIENIOK) IJI BCeH cepuu cIesoK 10 GuiIbTpOBaHUS OyJIET BbIIIE
(@ f$ w=mxe). Ecmm Tpeiimep wucmonms3yer onTuMankHOe f, MOMyYeHHoe TIO
HEOTQMIBTPOBAHHBIM C/IETIKaM, JJIsi OTQPHIBTPOBAHHBIX CIEIOK, OH OKa)KETCsl Ha YPOBHE
npobHoro f 1mo oTUIBTPOBAHHBIM CEPUSM M, CIIEJOBATEIBHO, HE CMOXKET MOJIYUYHUTh
TEOMETPUUYECKU onTUMalbHbId TopTdens. C  Apyroil CTOPOHBI, €CIU  Tpeuaep
npuMeHsier ontumanbHoe f 1Mo OT(UIBTPOBAHHBIM CEPHUSIM, OH MOXET MOJIY4UTh
F€OMETPUUYECKUN ONTHUMAJIBHBIM MOPT(Enb, HO CTOJKHYTbCS C MpoOIeMOi OOJBIINX
HPOUTPHIIIEH TPU ONTHUMAIBHOM f.

C TOoYKM 3peHus yIpaBlieHUs KanuTaioM (GUiIbTpbl HE Bceraa APpGeKTUBHbI. Dunbm-
pbl pabomarom (YMeHbULaom npouspbiil Ha OCHO8e OOHOU eOUHUYbL) MOILKO NOMOMY,
Umo OHU NO3BOJIAIOM MpeLloepy HaX0OUMbCs HA YPOBHe OPOOHO2O0 ONMUMATLHOZO f-
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MoxHO yTBepKAaTh, YTO (QMIBTPHI NAIOT MPEUMYIIECTBO, €CIU OTBET U3 (PyHAa-
MEHTAJIBHOTO YPaBHEHUS! TOPTOBIH MO OTQHIBTPOBAHHBIM CIENKaM C HCIOJIb30BAHHEM
OonTUMaJbHOTrO f, TOMYyYEHHOTO MO BCEM CeNKaM, OOJbIle 3HAUYEHHUs, MOTyYEHHOTO IO
BCEM CJIeJIKaM C MCIIOJIb30BaHMEM TOTO )K€ ONTHMAIBHOTO f; pU 3TOM ClleyeT UMETh B
BUJY, YTO OT(OUIBTPOBAHHBIX C/IeT0K MeHbIe (N MeHbIIIE), 4eM HEOTHUIBTPOBAHHDIX.

Pe3rome

Toprosist GUKCUPOBAHHOMU JTOJIEH cUeTa 1aeT HauOOJIBIIIYIO OTJAYy B aCUMITOTHYECKOM
CMBICJIE, T.€. MAKCUMU3HUPYET OTHOLICHUE MOTEHIMATLHON NPUObUIN K MTOTEHIUAIBHOMY
yOpITKy Korma m3BecTHO 3HaueHHE ONTHUMAIBHOTO f, MOKHO MpeoOpa3oBaTh JHEBHBIC
u3MeHeHus1 OanaHca Ha ocHoBe ojHOU eauHuibl B HPR, ompenenuts apudpmernyeckoe
cpennee HPR u cranmaptHoe oTkinoHenue mnoaydeHHbIXx HPR, a Takxke paccumrars
k03 uumentsr koppensunu HPR Mmexny m1ro0biMM ABYMS PBIHOYHBIMH CHCTEMaMHU.
Jlanee Mbl JOJKHBI MCHOJB30BAaTh ATH MapaMmeTphl JUIsl ONPEIEICHHUS ONTHMAJIbHBIX
BECOB OINTUMalbHOrO mopTdens (koraa wucnonbdyercs poruar (leverage), Bec u
KOJIMYECTBO HE OJIHO M TO 3k€). 3aTeM 3HaueHus f ciemyer pa3eauTh Ha COOTBETCTBYIO-
mue Beca. B pesynbTare, Mbl MojlyyaeM HOBbIE 3HaueHMs f, KOTOpbIE MO3BOJSAIOT J0-
OUTbCSI HaNOOJIBIIETO TEOMETPUUECKOIO POCTa, IPUHUMAs BO BHUMAHHUE BECAa U B3aUM-
Hbl€ KOppEJLUU PhIHOYHBIX cucTeM. Hanbonbimii reoMeTpudeckuii pocT 1OCTUTAETCs
OpU MCHOJIb30BAaHUM BECOB, CyMMa KOTOPBIX HE OIpAaHUYEHA, IMPUYEM Pa3HOCTh
cpennero apudmernueckoro HPR u crangaptHoro otknonenus HPR, Bo3BeneHHoro B
KBaJIpart, JOJDKHA ObITh paBHa emuHuIle [YpaBaenue (7.06B)]. BMecTo «pazOaBicHHD
(koTOpO€ CcIOBUTAaeT HAac BJIEBO HAa HEOTpaHWYEHHOM 3(deKkTuBHON rpaHuie), Kak B
Cllydae CTpaTeTHH CTAaTHYECKOro ApoOHOro f, MOXXKHO HCIONB30BaTh MOPTQEns mpu
noiaHoMm f, 3aneil-cTBys TOJBKO 4YacTh CPEACTB cyeTa. lakoi MeToja Ha3bIBaeTcCs
cmpamezuel OuHamuieckoco Opoonozo f. OctaBmasics 4acTh CPEACTB (HEAKTUBHBIM
0anaHc) B TOPTOBJIE HE MCIONIb3yeTCs. Tak Kak TOProBiIsl aKTUBHOM YacThO MPOUCXOAUT
Ha ONTHMAaJBHBIX YPOBHSX f, aKTHBHBIN OalaHC MOXKET JJOBOJILHO CHJIBHO KoJiebaThes. B
pesyJbTare, NPy HEKOTOPOM 3HaUEHHH OajlaHCca WM B HEKOTOPBI MOMEHT BPEMEHH, BB,
BEPOSATHO, 3aXOTUTE (BO3MOKHO, IIPOCTO MOJ BO3JAEHCTBUEM SMOLIMN) MEpepa3MEeCTUTh
CpeACTBa MEXJly aKTMBHOM M HEaKTHUBHOM YacTsAMH. Mbl pacCMOTpeNN YeThIpe METoJa
nepepa3MelieHus, XOTs, KOHEYHO >K€, MOTyT HCIOJb30BaThCA M JPYyTHUE METOJBI,
BO3MOXHO, 0oJiee MOAXOsIIUe I Bac:

1. TTosle3HOCTH MHBECTODA.
2. [InanupoBaHue ClIEHApHEB.
3. Ycpennenue.

4. CtpaxoBaHue noptdes.

YeTBepThIid METOM, CTpaxoBaHHE MOPTQENs, WIH JMHAMUYECKOES XCDKHPOBAHUE, MPH-
Cyl JIF000H CTpaTeruu JUHAMUYECKOTO APOOHOTO f, HO €ro MOXHO TaKKe UCIIOJIb30BaTh
U KaK METOJI Iepepa3MeIICHuUsI.

[Ipu TOproBine HEOTPAHWUYEHHBIM TEOMETPUYCCKUM ONTHUMAIBHBIM TOpTQeIeM
MOYKHO CTOJIKHYTBCSI C TpeOOBaHHEM JIOBHEeceHUs 3ajora. [1ogo0Hyr0 nmpodiieMy MOXHO
pelInTh, 3a/laB BEPXHUI NpEeN OTHOIIECHUS HCIOJIB3YyEeMOro aKTUBHOTO OallaHca K
oOmeMy OajlaHcy cyera.
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HeckoJbK0 CJI0B 0 TOProsvJjie¢c aAKIUAMHA

MeTto/ibl, OMUCaHHBIE B 3TOM KHUTE, MOTYT HCIOJB30BAaThCSA HE TOJIBKO (PhIOUEPCHBIMU
TpeiiepamMu, HO U TpeWlaepaMu, paboTarOIUMU Ha 11000M phIHKE. Jlaxke TeM, KTO Top-
ryeT TonyObIMu (UIIKaAMU, MPUHIIUIBI, PACCMOTPEHHBIE B 3TON KHUTE, OYAyT BechMa
noje3Hsl. Mbl 3HaeM, 4TO Ui MOpThens TonyObx (PUIIEeK CyIMEecTBYEeT ONTHMAIbHBIN
pbIYar, KOrjaa OTHOIIEHHWE MOTEHIUMANbHBIX BBIUTPHINICH K MOTEHUIUATHHBIM MPOUTPHI-
I1aM MaKCHMaJbHO, MIPaBJa, IPU 3TOM MaJIeHUs OasaHca MOTYT OBITh JOBOJILHO 3HAYHM-
TEIbHBIMHU, TTO3TOMY MOPT(hens HeoOXoauMo pa30aBisATh, UCHIONB3YS CTPATETHIO TUHA-
muueckoro jpo6Horo f. JIyis TOro 4roObl MCHOJIB30BaTh METOJbI, OMHCAHHBIE B ATOU
KHUTE, B TOPTOBIE aKIMSIMH, Mbl OyJIeM CUUTaTh, YTO aKIUS SBIsSETCS (DbIOUEpPCHOMN
pbiHOUHOM cuctemoil. Ilpenmonoxum, Tekymas 1eHa Toxico paBHa 40 momiapam.
CrnenoBarenbHo, croumocTs 100 akmuii Toxico cocraBnser 4000 mommapos. Jlot u3 100
aKIUi MOXXHO CYMTaTh | KOHTPAaKTOM pBIHOYHOW cucteMbl Toxico. Takum oOpasom,
ecnu paboTaTh C HAIWYHBIM CUYeTOM, TO B YypaBHeHUHM (8.08) cremyer 3aMeHHUTH
nepemennyo 3aior; $ Ha neny 100 aknuii Toxico (B Hamem ciaydae 4000 mostapos).
Jlanee, MBI MOXeM ONpeNeNuTh BepxHIow Tpanury gonau f. [lomHuTe, 4TO MBI
MOJIEJIMPYEM CHUTYAIMI0 C pblYaroM, HO Ha CaMOM JeJieé HE 3aHUMAaeM M HE CCyKaeM
NEHEe)KHbIE CpEeACTBa, MOATOMY B IOOBIX (opmymnax, rae ectb RFR (mampumep,
ornomenne [lapma), cremyer mcmonp3oBath RFR = 0. Ecim B cmyuae ¢ Toxico
UCIIONB3YETCSl MapyKeBOW CUeT M TMEepBOHAYalbHBIN 3anmor cocraBiser 50%, To B
ypaBuerun (8.08) samor$ = $2000. TpamuruoHHO ympasistomue (GOHAAMU aKIHiA
UCIIONB30BaIM TOPTQEN, B KOTOPBIX CyMMa BecOoB orpaHuueHa emunuiei. Cocras
noptdenst BHIOMpaNCs TaKUM 00pa3oM, YTOOBI MPH JAaHHOM YPOBHE apuU(PMETHIECKOH
npuObLT Aucnepcusi Oblla MUHUMalbHOH. [lonmyunBiimiics B pesyibTare mopTdens
3aJaBaJICsl BECAMHU WIIM JIOJISIMH TOPTOBOTO CYETa JJIsl KaKI0TO KOMITOHEHTa opTders.
CHsB OrpaHu4eHHue MO CyMME BECOB U BBIOpPaB I€OMETPHUYECKH ONTHUMAIBHBIM IMOp-
T¢eb, MBI TTIOJIyYUM ONITUMAIIBHBINA MOPTQEIb ¢ PhIYaroM. 37ech Beca U KOJIMUYECTBA OT-
anyarotes. Pa3zgenuM onTuManbHOE KOJMYECTBO Ui (PMHAHCHUPOBAHUS OJHON €TUHUIIBI
Ka)KJ0r0 KOMIIOHEHTa Ha €ro COOTBETCTBYIOIIMNA BEC M MOJIYYMM ONTUMAJbHBIN pblyar
JUISL KaXXZIOTo KoMmmoHeHTa noptdens. Temeps pa3zbaBum moptdenb, BKIOYHB B HErO
0e3pUCKOBBIN aKTHB. MOXHO pa30aBUTh TOPT(dETs MO0 TOYKH, TNI€ phlYar Kak Obl
UCYEe3aeT, T.C. phlyar MpUMEHsIeTCS K aKTUBHOW 4acTu MopTdens, HO aKTUBHBIN OanaHc
noptdenst B IEHCTBUTEIFHOCTH HCIOJIB3YeT OECHpOICHTHBIE NIEHBIM M3 HEAKTUBHON
yactu OanaHca. Takum 00pa3oM MbI IOTYYUM MOPT(HEh, B KOTOPOM PETYIUPYIOTCS TO-
3ULIMM [IPU U3MEHEHUU OallaHca CueTa, YTO MO3BOJISIET MOJYYUTh HAaUOONbIINN T€OMET-
pudeckuii pocT. [IpennokeHHbIH METOJ] MAaKCUMHU3UPYET OTHOIICHHE MOTEHIUATHHOTO
FE€OMETPUUECKOT0 pOCTa K MOTEHIMAIbHOMY MPOUTPBILITY U JIOIMYCKAET 3apaHee U3BECT-
HBIi MaKCUManbHBIA Tpourpeim. s ympaBienus moptdeneM IEHHBIX Oymar Omu-
CaHHBIH MeTOJ sABiseTcs HaunmydmuMm. Haumbosee pacnpocTpaHeHHBI B HAacTOsIIEe
BpeMsi MeTOJ] BbIBelleHUS! A((EKTUBHON TpaHUIIBI B JEHCTBUTENHFHOCTH HE TO3BOJISET
noiay4yuth 3(QQPEKTHBHYIO TpaHUIy H, TeM Ooyiee, TeOMETPUYECKUH ONTHMAIbHBIN
noptdenb (TreoMeTpudYecKuil ONTHUMAaNbHBIM TOpPTQENb BcCerma HaxOIUTCS Ha
3¢ (HeKTHBHON TpaHUIIE), KOTOPBI MOKHO HAWTH TOJIEKO C TIOMOIIBIO ONTUMAIBHOTO f.
Kpome ToOro, TpaguIMOHHBIM METOJ TMO3BOJIAET MOMY4YUTh TOPTHENnb Ha OCHOBE
cratuueckoro f, a He auHamuuyeckoro f, KOTOpoe B aCHUMITOTHYECKOM CMBICIIE
IpeInoYTUTENbHEE.

3aKJII0YUTEIbHbIA KOMMEHTAPU I

B nacTosiiiee Bpemsi nccienoBaHus, 0100HBIE M3JI0’)KEHHBIM B 3TOM KHHTE, MPEJCTaB-
nstoT OGonpinoi uHTepec. C cepenunbl 1950-X TOJOB MOCTOSIHHO TMOSIBISIIOTCS HOBBIC
KOHIleNUKUU. MHOro 3amevaTeabHbIX UAEH, OCHOBaHHBIX Ha Mojenu E — V, npunuio
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HaM M3 akaJeMHuyeckoro coobmiectBa. Cpeau MpeaoKeHHBIX KOHIEMIHMNA ecTh, Ha-
npumep, monenbs E — S, rie puck usmepsieTcss He AUCHEpCcHel, a MOIyIucCIepcHuei.
[Tomynucnepcust — 3T0 AUCHEpCrs HEKOTOPOTO YPOBHS MPHUOBLIN, KOTOPBIA MOKET
OBITh 0XKHJIAEMOW TPUOBLILIO, HYJIEBOW MPUOBUTHIO MM JIFOOBIM JIPYyruM (UKCHPOBAH-
HBIM ypoBHeM npuObUIH. Korga 3agaHHbIil ypoBEHb MPHUOBIIN PaBeH OXKUAAEMOMN MpH-
ObUTM W pacrpelelicHre NpuObLIei cuMMmeTpudHo (0e3 acummeTpun), dPPeKTUBHAS
rpanuna E — S coBnamaer ¢ apdexruBHoOlM rpanureit E— V.

CymecTByloT MOAETH MOpTdeneii, UCIONb3YIOIIHe BMECTO IUCIEPCHH MPUOBLICH
Jpyrue crocoObl BEIPAKEHUSI PUCKa, a TaKkkKe 0oJiee BHICOKHE MOMEHTHI pacipe/iesieHUs
npuObUIeld. BomnbInoil WHTEpeC B STOM OTHOWIEHHHM NPEACTABISIOT METOIBI CHO-
Xacmuyecko2o 0OMUHUPOBAHUs], KOTOPbIE YUUTHIBAIOT BCE paclpesesieHus: MpuObLiel u
MOTYT CUUTAThCS TPEACIbHBIM CIlydaeM MHOTOMEPHOTO aHanmu3a moptdens, Koraa
YHCIIO HCIOJIb3YEMBIX MOMEHTOB CTpeMHTcs K OeckoHedHocTH. [lomoOHBIN moaxon
MO>KET OBITh OCOOCHHO TOJIE3€H B TOM CJIy4ae, KOria JUcTepcus mpuobUiei OecKkoHeYHa
WM HE OIpeeIICHa.

N cHOBa MOBTOPIOCH — 51 HE aKaJEMUK — 3TO HU XBACTOBCTBO, HM U3BUHEHUE, 5 Ta-
KO JK€ aKaJeMHUK, KaK YpEeBOBEIIATENIb WM TEJIEBU3UOHHBIN MPONOBEIHUK. AKaJeMU-
KaM Heo0XOoJuMa MOJEIb ISl OOBSICHEHUS TOTO, KaKk pabOTarOT PHIHKH, MHE K€ HE Tak
BaXHO, KaK OHM paboTaroT. MHOrHe MpeCTaBUTENN aKaJIeMUYECKOro COOOIIecTBa yT-
BEPKJAIOT, YTO TUMNOoTe3a 00 2P(PEeKTUBHON I'paHUIle HEBEpPHA, TaK KaK HE CYIIECTBYET
MOHATUSL «PallMOHAIBHBIA MHBECTOP». CTOPOHHUKHM TAKOTO MOJAXO0JA YTBEPKIAOT, YTO
JIOZM HE BEAYT ce0s paliMoOHAIBHO, TI0O3TOMY TPAJIUIIMOHHBIE MOJICTH TOPTQENIeid, TaKue
kak Teopusi E — V (1 ee BapuaHThl) U MOJENH OLEHKU JIOXOJAHOCTH (PMHAHCOBBIX aKTH-
BOB, SIBJIAIOTCSl HEYJIOBIETBOPUTEIBHBIMU MOJIEISIMU pabOThI PHIHKOB. S coryiaceH, 4To
MHBECTOPHI HE BCErJa BeIyT ce0s palMoHajIbHO, HO 3TO HE 03HAYAET, UTO HAM CIIeyeT
BeCTH ce0s mooOHBIM 00pa3zoMm. Henb3st yTBepkIarh, 4TO MBI HE MOXEM TOIYyYUTH
BBITO/y W3 palMOHAIBbHOTO moBeaeHua. Korga aucnepcusi mpuObuield KOHEYHa, Mbl
MO>KEM TIOJTyYUTh PEUMYIIECTBO, HAXOIACh Ha YPPEKTUBHON rpaHHUIIC.

B mocnegnee Bpems TpaaMIIMOHHBIE MOJENH MOPT(eneil moaABepraiTcs cepbe3HoM
KPUTHUKE, TTOCKOJIBKY CUUTAETCS, YTO IICHOBBIE M3MEHEHHS JIyUIlle BCETO OMUCHIBAIOTCS
pacnpenenenueM [lapeTo ¢ GeckoHeuHOH (MM HeompeneaeHHOW) nucnepcueit. OaHaKo
MHOTHE HCCJIECIOBAHUS JIOKA3BIBAIOT, YTO PHIHKU B TIOCJICIHUE TOJBI CTAH OIMKE K
HOPMAJIBHOMY paclpeiefieHHIo (T.e. K OTpaHMYEHHOW IUCIEPCHH M HE3aBUCUMOCTHU
pe3yNbTAaTOB), HA YeM WM OCHOBaHBI KPHUTHKYEeMbIe Mojenu moptdeneir. B momemnsx
noptdeneil ucronb3yercss pacrnpezeneHue npuoblUieH, a He pachpeeleHne U3MeHEHU!
ned. HecMoTpst Ha TO 4TO pacrpeneneHue MpuObIIeH SBISIETCS MPancGOpMUPOBAHHBIM
pacrpesieieHueM U3MEHEHHMI IEHBI (B pe3ysbTaTe 3aKpbITHs MPOUTPBIIIHBIX CAEJIOK U
MaKCUMAaJIbHO JOJITOTO YJIEP>KaHMS BBIMTPBIIIHBIX TO3UIINI), 3T paclpeaeeHus, KaKk
MpaBUIIO, OTINYAIOTCs. Pacnpesenenue npuodbuiei He 0043aTebHO OTHOCUTCS K KJIaccy
pactipenenenuit [Tapero, mosTomy B riiaBe 4 Mbl MOJEIMPOBAIU pacnpeneneHne P&L ¢
MOMOILBIO PETYIMPYEMOTO pactpezenenus. bonee TOro, CymecTByrOT NPOW3BOIHBIC
WHCTPYMEHTBI, HAl[PUMEP, OIMIIMOHBI, KOTOPbIE UMEIOT OIPAHUYEHHYIO TMOJIYIUCIIEPCUIO
Wi aucrepcuio. HampuMmep BepTUKaIbHBIA OMIIMOHHBIN CIpell B JebeTe rapaHntupyer
OTPAaHUYEHHYIO JUCTIEPCUIO NMPUOBLIEH. Sl HE MBITAlOCh OCIIAPUBATh PA3yMHYIO KPUTHKY
COBpPEMEHHBIX MoJienel moptdeneil. Monenu cienyer UCIONb30BaTh MPHU YCIOBUH, YTO
MBI OCO3HAEM MX HEIOCTaTKH. Pasymeercs, HE0OX0IuMBI Oojiee COBEpIIEHHBIE MOJEIN
noptdeneii. Sl He 3asABIAI0, UTO COBPEMEHHBIE MOJIEIH aJ€KBATHBI, a TOBOPIO JIUIIEL O
TOM, YTO BXOJHBIC JAaHHBIC I MOJENeH TopTQenel, HBHCIHUX WU OYIYIIHNX,
JIOJKHBI OCHOBBIBAThCSl HA TOPIOBJIE OJJHOM €JUHUIIEH HAa ONTUMAJIbHOM YPOBHE — WU
Ha TOM ypOBHE, KOTOPBIH, KaK MBI TI0JlaraeM, OyJIeT onTUMalIbHBIM. Harpumep, eciii Mblt
npumenseMm Teoputo E — V (Mmozens MapkoBuiia), BXOJAHBIMH JTaHHBIMU SIBJISIOTCS
oXujaemasi TPHUObUIb, JIUCTIEPCHS TPHOBUICH H KOPPENSAIHUHA TPUOBIICH MexIy
PBIHOYHBIMHM CUCTEMaMU. BXoHbIE TaHHBIE TOKHBI ONIPEAETATHCS HA OCHOBE TOPTrOBIU
OJTHOM €TMHUIICH MO KaXKJI0M PRIHOYHOW CHCTeMe Ha YpoBHE omrtumManbHoro f. Moaenu
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noptdeneii, ornuunbie oT E — V, MoryT notpeboBarh Ipyrux BXOJHBIX MapaMETPOB, HO
U WX JJIS KaXJAOW PHIHOYHON CHUCTEMBI BCE PABHO CJEAYyeT PAacCUUTHIBATHL HA OCHOBE
TOPTOBIIM OJHOW elIMHUIIeH Ha ypoBHe onTuMansHOro f. Monaenu noprdeneil apustorcs
JUIIH OJTHOM COCTaBIIAIONICH YIIpaBiICHUSI KAUTAJIOM, U 3Ta KHUTA HE MOXET OTBETUTH
Ha Bce BOMpochl. KpoMe TOro, MoCTOSHHO MOSIBISIOTCS HOBBIE, YCOBEPIIEHCTBOBAHHBIC
Mozenu. Ckopee BCero, Mbl HUKOTa HE MOJIYy4YUM a0COIIOTHO COBEPIIEHHOW MOJENH, HO
3TO TOJILKO OYZET CTUMYJIUPOBATH JAIbHEHUIITHE TTOUCKH.
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