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ITOCBAIIIEHUE

bnaronpusTHbIi npuemM KHUTU «DPopmynsl ynpasnienus nopmeenem» MPeBBICKI MOU Ca-
Mble OonblIMe OXKUAAHUA. S Hamucanl ee, YTOObI MOMYJISIPU3UPOBATH KOHIEMIIHIO OII-
THUMaJIBHOTO f 1 00BSCHHUTH YHTATENSIM €€ B3aUMOCBSI3b C TEOpHEil mopTders.

Kuura «@opmynel ynpasnenus nopmeenem» MprUHECIa MHE MHOTO JIpy3€ei, KpOME TOTO,
IUIL MEHSI CTaJl CIOPIIPA30M OIPOMHBIN MHTEPEC YUTATENIEH K MATEMATHYECKUM METO1aM
YIpPaBJIEHUS KallMTaJlIoM. Bce 370 mocimy uiio NpuYrMHON NOSBIEHUS KHUTH, KOTOPYIO BbI
nepxkute B pykax. S MmHorum o6s3an Kapiy Bebepy, Yauau ['pay u npyrum B KoMmaHuu
John Wiley& Sons, kto mpemocraBusi MHE CBOOOAY JEHCTBHUII, HEOOXOAMMYIO ISt
HaIHUCaHUs dTOW KHUIH. Ecth MHOTO Apyrux JroaeH, ¢ KeM s TaK WiIn
MHaue oOmIancs, KTo clienaji CBOM BKJIa, IOMOT MHE MJIM MOBJIHSUI HA MaTepuai B 3TOU
kaure. Cpean Hux ®nopenc bo-6ex, Xproro bypacca, JIxxo Bbpuctop, Caitmon [pBuc,
Puuapn ®aitepcroyn, @pex I'em (c HUM MHE MOBE3NO MOpPadOTaTh HEKOTOPOE BpEMs),
Monuka Mboiicon, T'opmon Hukone wu Maiik Ilackayn. Mbe Takxe Xoyercs
nobnaronapute ®pona baptnerra n3 xomnannn G&H Soho, ubst macrepckas padora
IIPEBpaTUIa MOK TOPY XAOTHYECKUX MIEH M DHTy3HMa3Ma B 3aKOHYCHHBIA IPOAYKT,
KOTOPBIN BBl JACPKUTE B CBOMX PYyKax. I[IpMBeNEHHBIN CIHUCOK AAJIEKO HE IOJIHBIN, TAaK
KaK €CTb M MHOTHE JApYrue, KTO TaK WIM MHAa4e IOMOI MHE. JOTa KHHUIA IOJIHOCTBIO



UCTOIIMJIA MEHS, M s JyMalo, 4TO OHa OyAeT mocienHei. YuuTeiBas 3TO, MHE Obl
XOTEJIOCh TTOCBATHUTH €€ TPEM JIIOJISIM, KOTOPhIE OKa3aJld HAauOOJIbIIIee BIUSHUE HA MCHS:
Pemxune, moeit Mame, 3a TO, UTO Hay4HJia MEHS BBICOKO IIEHHUThH KHBOE BOOOpaKEHUE,
Jlappu, mMoeMy oTIy, 3a TO, YTO OH B paHHEM BO3pacTe HAYUYWJ MEHS «UTPATH» C
quciaMu; ApiiuH, MOl JKeHe, TapTHEPY U JIydlleMy ApyTy OJTa KHUTa [TOCBSIIAETCS BaM
TpouM. Bamie BivsiHuE BUIHO BO BCEW KHUTE.

BBEJIEHUE
0O030p KHUTH

B niepBoM nipeiioskeHnu niposiora KHUrH «DopMyiisl yripaBieHus mopTdenem», mpeabic-
TOPUU 3TOM KHHUTH, S HallKCal, 4TO OHA MOCBSIIEHA MAaTeMaTUYECKUM HHCTPYMEHTaM.
DTa KHUTa — O MEXaHU3Max.

MpbI BO3bMEM MHCTPYMEHTHI M IOCTPOUM 0o0Jiee yCOBEPILIEHCTBOBaHHbBIE, O0JIee MOLTHbIE
MHCTPYMEHTBl — MEXaHHU3MBbI, TJe 1iefioe OoJblle, YeM CyMMa 4YacTel, U MOmIbITaeMcs
MOHSTh YCTPOMCTBO H3THUX MEXaHU3MOB, HWHade OHM ObUIM OBl MPOCTO «UYEPHBIMU
aukamMu». [Ipy 3TOM MBI BO3AEPIKUMCST OT JETAIbHOTO PACCMOTPEHMS BCEX TaK WU
WHa4ye CBs3aHHBIX TeM (YTO cienano Obl 3Ty KHHUTY HEBO3MOXHOIM). Hampumep,
paccyXJIeHHe O TOM, KaK HMOCTPOHMTb PEaKTUBHBIA JBHraTelb, MOKET OBITH JOBOJHHO
moApOoOHBIM 0€3 HEOOXOIUMOCTH TPEMNOoIaBaTh BaM XUMHIO, YTOOBI 3HATh, Kak paboTaeT
peakTHBHOE TOIUIMBO. TO k€ MOXKHO CKa3aTh M 00 3TOM KHMIe, KOTOpasl MOJIHOCTBHIO
roJjlaraeTcs Ha MHOTHE 00J1acTH, OCOOEHHO CTaTHCTUKY, M 3aTParvBaeT BBIYUCIUTENb-
HbIE METOJIbl. S He MBITaIOCh MPENoaBaTh MaTEMAaTUKY, KpOME HEOOXOJUMOTro JUIsl 10-
HUMaHUs TekcTa. OJIHAKO S TOMBITANICS HAMUCAaTh KHUTY TakuM o0pa3oMm, YTO €CJH BbI
3HAETE BBIYUCIUTEIBbHBIC METOABI (MM CTaTHCTUKY), TO JUIS Bac OHa OyAET MOJHOCTHIO
MOHSTHA, a €CJIM Bbl HE 3HA€TE 3TU JAUCLUUIUIMHBI, TO OyJeT HebombIIasl, eciu OyAeT Bo-
o011e, TTOTepsl CMBICIIA, ¥ BbI BCE €I CMOXKETE UCIIOJIb30BaTh U MOHUMATh (B OOJIbIIEH
YaCTH) MaTepuall, pACKPHIBACMbIN B KHUTE, 0€3 OLIYTHUMBIX MTOTEPb.

Bpemsi oT BpemMeHH B CTaTHUCTHKE HCHOJB3YIOTCS OMNpEICICHHbIE MaTeMaTHYecKue
¢byHKIMU. OTH QYHKIWH, HApUMEpP, raMMa-(QyHKIIMA W HETOJHbIE raMmMa-(QyHKINH, a
Takke OeTa U HemodHble OeTa-(QYHKIMH, YacTO HA3bIBAIOTCS (QYHKIMSIMH MaTeMaTH-
94eCcKOM (PM3MKHM M HAXOAATCS 3a TPAaHUIIAMU pacCMaTPUBAaEMOTro Marepuaia. Packpeitue
WX 70 TTyOWHBI HAXOAUTCA BHE 0030pa NaHHOW KHUTH, U JJaXKe JalleKO OT ee HampasJe-
Hus. [loMHUTE, 9TO AT KHUra 00 yNpaBICHUHU CYETaMH TPEUIEpOB, a HE MaTeMaTuyec-
kast pusuka. J{ns Tex, KTo AeHCTBUTENBHO X0UET 3HaTh «XMMHIO PEAKTUBHOTO TOTLIIUBAY,
s npemiararo Kaury «Uucossie penentb» (Numerical Recipes), Ha KOTOpyro ecTb
CCBUJIKA B pa3jieliec peKOMEHJOBAHHOUW NUTepaTyphl. S MOMbBITANCS OCBETHUTH MaTepHall
HACTOJIBKO TITyOOKO, HACKOJIBKO BO3MOXKHO YYUTHIBAsI, YTO BbI HE 0053aTEIBHO JOIKHBI
3HATh BBHIYUCIUTENbHBIE METOABI WM (PYHKIUN MaTeMaTHYeCKOi (U3UKH, YTOOBI OBITH
XOPOIIAM TPEHIepOM MM YIIPABISIONIMM JACHbraMi. Moe MHEHUE TaKOBO: MEXKIy YMOM
U 3apabaTblBaHMEM JICHET Ha PHIHKAX HET MPSAMOM 3aBUCUMOCTH. DTUM 5 HE XO4Uy
CKa3aTh, YTO YEM TJIyIiee BHI SBIISICTECH, TEM BBIIIE BAIM IIAHCHI HA yCIIEX B TOPTOBIe. S
UMEI0 B BUJAY, UYTO OJMH TOJNBKO YM SIBISIETCSI OYEHb HEOOJBIION COCTABISIONICH B
ypaBHEHHH, KOTOPOE ONpEIEISET XOPOIIero Tpeiiepa. B oTHOmEHNH TOro, 9TO K€ 1O
MOEMY MHEHHIO JIeJlaeT XOpOIIero Tpeiiepa, MOry CKaszaTb, YTO 3TO MEHTalbHas
MIPOYHOCTh U IUCIHIUINHA, KOTOPbIE HAMHOTO TEePEBEINBAIOT YM. KakIplil yCIeIHbINA
Tpeiinep, KOTOPOro sl Koraa-iudo BCTpeyan WK O KOTOPOM CIIBIIIAN, UMEN, 0 KpaitHe
Mepe. OJUH OIBIT OrpOMHOr0 yObITKa. OOIMM 3HaMEHaTeJIeM, XapaKTePUCTUKOMH,
KOTOpasi OTHENSeT XOPOIIETro Tpeiifiepa OT OCTANbHBIX, SABISETCS TO, YTO XOPOIIUN
Tpelaep NOAHMMAeT Tele(OHHYI0 TPYOKYy W pa3MeliaeT opaep, KOrja CHTyamwus
HAXOJHUTCSI B CAMOM MPA4yHOM COCTOSIHUH. JTO TpeOyeT OT 4YelloBeKa HaMHOTO OOIbIIIe,



4eM MOYKET JaTh 3HAHHE BBIYMCIIUTENbHBIX METOJOB WM CTATUCTUKU. OTHUM CIIOBOM, I
Hanucaa 3Ty KHUTY, 4YTOObl €€ HCIOJb30BAJIM TpPEeWJephl Ha peabHbIX pbhIHKax. 1 He
akageMHUK. Moil uHTEpeC B pealbHOM HCIIOJIB30BAHUU, U OH IIPEBBILIE aKaJIeMUYECKOU
BBICOTHI. bojiee Toro, s mombITaycss IPeIoCcTaBUTh OosbIine 6a30BOM MHGOPMAITUH, YeM
TpeOyercss Asl KHWTH, B HAAEXkKJAE, YTO YHUTaTeNb OyJeT HCCIIeAOBaTh KOHLEHIMU
riyOxe, yeM 3To chenan si. MeHs Bceraa MHTPUroBajla apXUTEKTypa MY3bIKH, TEOpHUs
My3bIKU. MHE HpaBUTCS YUTATh U y3HABATh O HEH, OJIHAKO 51 HE MY3bIKaHT. UTOOBI OBITH
My3BIKAHTOM, HY)KHA OIPEACICHHAs IUCUUIUIMHA, 4Y€ro HE MOXET JaTh IPOCTOe
IIOHMMAHHUE OCHOB MY3bIKaJbHOW Teopuu. To € MOKHO CKazaTb PO TOPTOBIIIO.
VYrpasneHue AeHbIaMH MOXET OBITh B KOPHE 3/IpaBOM TOPrOBOM MPOrpamMMoOM, HO
IIPOCTOE€ NOHMMAaHUE YIIPABJICHUS JE€HbraMH HE CIIelaeT M3 Bac yCIELIHOro Tpewuepa.
OTa KHUra O MY3BIKAJIbHOW TEOpUH, a HE MHCTPYKLUSA UIPbl HA HHCTpyMeHTe. OHa He 0
noOeie Ha/l ppIHKaMH, U Bbl HE HalJleTe B HEMl HU OJTHOTO LIEHOBOTO rpaduka. Jta KHUra
MIOCBSAIICHa MAaTEMAaTHYECKAM KOHLEMNIMAM M JCJaeT BaKHBIM IIAar OT TEOPHUU K
NPaKTUKe, HO OHA HE HAJENIUT BaC CIOCOOHOCTHIO MEPEHOCUTH IMOIMOHAIBHYIO OO0,
KOTOPYIO TOProBiIi HEM30€XHO Impumnacia JUisi Bac. OTa KHMra He sBIseTcs
npopopkeHneM KHUrH «@DopMyiiel  ympaBieHus moptdenem». Haobopor, kuura
«DopMyIIbl yripaBiieHUs OPTdeneM» 3a10KUIa OCHOBY JJIsl TEM, PACKPBIBAEMBIX 37€ECh.
Ota KHHra ray0ke U cepbesHee npeapiaymei. s tex, Ko He yuTan KHUry «DopmyIibl
ynpasieHus noprdenaem», riaBa 1 packpoeT OCHOBHBIE €€ KOHLENIMU. BkiroueHue 3tux
KOHLICTIIMM JeJIaeT KHUTY, KOTOPYIO BBl JCPKUTE B PyKaxX, HE3aBUCUMOM OT MOEH
IIpeabINyIIed KHUTH. MHOTHE UlIeH, PACKPBITBIE 31€Ch, YXKE IPUMEHSAIOTCS Ha ITPAKTUKE
npoeCCUOHATBHBIMU  YNPABISIOUIMMUA  KanutasioM. OJHaKo  HJeH, KOTOphIe
pacnpocTpaHeHbl Cpeau NpOQECCHOHATBHBIX YHPABISAIOIIMX KAamUTaJIOM, OOBIYHO
HEJOCTYNHBl YacTHBIM MHBECTOpaM. Tak Kak 37echb 3aMellaHbl JEHbIU, TO BCE
CTaparoTcs JepkaTh B TailHE MeETONbl yrpasieHuss mopTtdenem. Ilouck Takoi
nH(pOpMaIMK — 3TO KaK MOMbITKA HAaWTH HHPOpMaIUIo 00 aTOMHBIX Oombax. S kpaiine
MPU3HATENIEH MHOTHM OHOMMOTEKapsiM, KOTOpbIE TIOMOTJIM MHE pa3odparbcs B
OeCUMCIeHHBIX JIAOMPUHTAX MPO(PECCUOHATIBHBIX KYPHAJIOB M 3alOJIHUTh IMPOOEH,
9TOOBI CO34aTh ATy KHUTY. YTOOBI HCHONB30BaTh HWHCTPYMEHTHI, KOTOPHIE 37ECh
OIUCBIBAIOTCS, HE 0053aTENbHO NPUMEHATh MEXaHWYECKYI0 OOBEKTHBHYIO TOPIOBYIO
cucreMmy. Jlpyrumu ciioBamu, TOT, KTO, HalpuMep, UCIOJIb3YET BOJIHBI DJJIMOTTA JAJIs
NPUHATUS TOPTOBBIX PEUICHWH, TakKe MOXET NPUMEHATh omnTuManbHoe f. Omnako
METO/Ibl, OIIMCAHHbBIE B ATOM KHUIE, KaK U TE, KOTOPbIE OCBELIEHbI B KHUTe «DopMyIib
ynpaBieHus: mnoprdenem», TpeOyIoT, YTOObl CyMMa BallMX CTaBOK Oblga IOJIO-
KUTEJbHBIM pe3yJbTaToM. [[pyruMu c10BaMu, 3TH METO/IbI 1alyT BaM MHOT'O€, HO OHU
HE clleNalT 4yaa. I'paMOTHOE yIpaBieHHE JeHbraMM HE NPEBpPAaTUT Ballld YOBITKH B
npuObUIK. Bl H3HaUaIbHO JOHKHBI UMETh BHIMTPBIIIHBIA TOAXO/I.

BosbIIIMHCTBO METOJ0B, paccMaTpUBAeMbIX B 3TOW KHHre, 3((EeKTUBHBI MPU J0J-
TOCPOYHBIX CTpaTerusix. Ha mpoTsokeHnu Bcell KHUTH BBl OyzeTe BCTpedaTh TEPMHH
«aCUMNTOTHYECKUI CMBICII», YTO O3HA4aeT BO3MOXHBIN pe3yibTaT 4ero-inubo, ocyiie-
CTBJICHHOTO OECKOHEYHOE YHCIIO pa3, KOT/Aa BEPOSTHOCTh MPHOIMKACTCS K ONpeIeIeH-
HOCTH IIPH YBEJIIMYEHUM KOJIMYECTBA IOMBITOK. J[pyrumu cioBamu, 4TO-TO, B YEM MBI
MOJKEM OBITh TOYTH yBEpEHBI C TeUeHHUEeM BpeMeHH. CMBICI 3TOTO BBIPAKECHHUS CONEp-
KUTCSI B MAaTEMATUYECKOM TEPMHMHE «aCHMIITOTa», KOTOpas SBISIETCS NPSIMOW M Orpa-
HUYMBAET KPUBYIO JMHHUIO B TOM NMOHMMAHHHU, YTO PACCTOSIHME MEXAY JBUTAOILEHCs
TOUYKOM KpHBOM M MpsIMOM JHMHUEH NpUOIMKaeTcs K HyI0, KOrja To4yKa yJajuseTcs Ha
0ECKOHEYHOEe PACCTOSHUE OT Havyajia KOOPIMHAT.

Toprosinst HUKOI/Ia He ObLIa JerkuM 3aHsaTueM. Korna Tpeiineps! u3y4aroT 3TH KOH-
LENIUHU, TO YaCTO MPUOOPETAIOT JIO)KHOE YYyBCTBO CHIIBL. Sl TOBOPIO <JI03KHOE», TaK Kak
CKJIaJbIBAaeTCs BIeHaTIeHHUEe, OyATO YTO-IMOO, YTO OYEHb TPYAHO ClieNaTh, HA CaMOM
JieJie OYEHb JIETKO, €CJIM MOHATh MEXaHUKY Ipouecca. Korga Bl Oynere yutarh 3Ty KHU-
Iy, IOMHHTE, YTO B HEM HET HUYETO, YTO MOXKET CHENATh BAC JYUYLINM TPEHAEPOM, HUYE-
ro, YTO MOYKET YJIYYIIUTh Balll (PaKTOp BPEMEHHU BXOJla Ha PHIHOK U BBIXOJA C HETO, HU-



9ero, 4TO YJIYUIINT Balll TOPTOBBINA BEIOOP. DTH TPYAHBIE 3a/1a4M TaK U OCTAHYTCS TPY-
HBIMH, Jja’ke MOCIIe TOr0, KaK Bbl IPOUTETE U MONMETE 3Ty KHUTY .

[Tocne uzganus kuuru «@opMyIibl yIpaBlieHUs: TOpTheraemM» MEHs He pa3 CrpalinBa-
JIM, TIoYeMy sl peurics ee HanucaTh. OOBIYHBIN apryMeHT MPOTHUB TaKOTrO I1ara COCTOUT
B TOM, YTO PBIHOK — 3TO KOHKYpPEHTHasl apeHa, U KOr/a Bbl MUILIETe KHUTY, 3TO aHaJIO-
TUYHO TOMY, YTO BbI JenuTech HH(pOpMaluel o CBOMMH MPOTUBHUKAMH.

MaJio KTo TpeaCcTaBisieT, HACKOIBKO OOIIMPHBI CETOMHSI PHIHKH. [la, ppIHKH — 3TO
Urpa, TJe AeHbIU MepexosaT OT OJHOTO YYacTHHKA K IpyroMmy. Ho B cuity uX orpoMHOro
pa3mepa, Bbl, YUTATEIb, HE SBISETECH MOUM COTIEPHUKOM.

Yare Bcero s caM U SIBJISIFOCH CBOMM IJIaBHBIM BparoM. JTO BEPHO HE TOJBKO B OT-
HOIIIEHUU MOEW TOPTOBIM Ha pPhIHKAX, HO W BOOOIIE B >ku3HH. [[pyrue Tpeiinepsl He
MPEJICTaBISIOT MHE TaKOW yrpo3bl, Kakylo MpeacTaBisio A ceds s cam. S He aymaro,
YTO OAMHOK B 3TOM, M IOJIararo, 4To OOJBIIMHCTBO TPEiIEpOB coryiacsaTcs co MHOW. B
cepenure 1980-x rof0B, KOTAa KOMITBIOTEP CTajl OCHOBHBIM MHCTPYMEHTOM TPEUICPOB,
MOSIBUJIOCH OOJBIIOE KOJTHYECTBO TOPTOBBIX MPOTPAMM, KOTOPHIE OTKPBIBAIN MO3UIUIO
[0 CTOM-OpJEpy, U pPa3MEIIeHHWE 3TUX CTON-OPJEPOB YacTO 3aBUCEIO OT TEeKyIlen
BOJIATWJIPHOCTH HAa JaHHOM pBIHKE. OJTH CHUCTEeMBl HEKOTOpOe BpeMs paboTaiu
MpeKpacHo. 3aTeM,* K KOHIly AECSITHJIETHs, TaKue BHUJbI CUCTEM MOYTH NEepecTaiu Hc-
MOJIb30BaTh. B JydieM ciy4ae OHM MPUHOCHUIM TOJBKO Maiyl OO0 MPHOBLICH, 1O
CPaBHEHUIO C HECKOJBKMMH TOJlaMU paHee. BOJBIIMHCTBO TpeinepoB, MPUMEHSIBIINX
3TH CUCTEMBI, BIOCIEACTBUN MEPECTAIN UX HUCIIOJIB30BATh, 3asBIISIsL, UTO «pa3 BCE UMU
MOJIB3YIOTCS, TO KAaK OHHU MOTYT pabOTaTh?» .

BONBIIMHCTBO 3TUX CHUCTEM NPUMEHSIM HAa PBIHKE (DHIOYEPCOB HA Ka3HAYCHCKHE
obOnuranuu. JlaBaiiTe paccMOTpuUM Temeph pa3Mep pbIHKA, JIeXKallero B OCHOBE
¢drrouepcHoro peiHka. Koria meHsl Ha phIHKE CIOT U (PHIOYEPCHOM PBIHKE PACXOJSATCS
(oObIYHO HE OOJIee YeM Ha HECKOJIBKO THKOB), B UTPY BCTYMAIOT apOUTPaXKephl, MOKyast
MeHee JOPOTOCTOSIINIA M3 JByX MHCTPYMEHTOB U IMpojaBas Oosee moporocrosiuii. B
pe3yibTaTe pPacXOXKACHHWE MEXIy LEHOW CIOT-PhIHKA W IIEHOW ()BIOYEPCHOTO PBHIHKA
JOCTaTOYHO OBICTPO Mcue3aeT. Pa3HUIa MEXIy IIEHOW Ha CIOT-PhIHKE U (DbIOUYEPCHOM
PBIHKE MOXKET ICHCTBHUTEIBHO CHIIBHO M3MEHHTHCS, TOJBKO KOTJa BHEIIHWH MoK (Ka-
KHe-T1u00 HEOXKHMIaHHBIE COOBITHS WM HOBOCTH) BEJIET IIEHBI K OOJBIIEMY pacXoie-
HUIO, YeM 3TO OBIBAET MPHU OOBIYHOM TIpoliecce apouTpaxa. Takue pa3pbIBbI IPOUCXOMISAT
OOBIYHO B TEYCHHE OYEHb KOPOTKOTO BPEMEHH W BCTPEYAIOTCS JOBOJIBHO PEJKO.
ApOutpaxkepsl 3apabaThIBaeT Ha IICHOBBIX Pa3IMUMAX, TEM CaMbIM CIIIaXHBas ux. B pe-
3yJbTaTe ATOrO MPOLIecca, PHIHOK (PHIOYEPCOB Ka3HAYEHCKUX OONUranuii BHYTPEHHE
MIPUBSI3aH K OFPOMHOMY CHOT-PBIIKY Ka3HauelCKUX 0043aTenbCTB. ObIOYEPCHBIA PHIHOK
OTpa)kaeT, Mo KpaiHel Mepe, 10 HECKOJIBKUX TUKOB TO, YTO MPOUCXOAUT Ha TUTAHTCKOM
CTIOT-pBIHKE, KOTOPBI HUKOTJA HE OBLI BEJIOMBIM CHCTEMHBIMH Tpeiaepamu, cKopee
Ha000pOT.

Bepuemcs teneps k Hamemy crnopy. ManoBeposTHO, 4yTOOBl Tpeiiepsl Ha CIOT-
pPBIHKE U Ha (BIOYEPCHOM PBIHKE Hadajdl TOProBaTh MO OJHOW CHUCTEME B OJHO M TO XK€
Bpemsi! Takke MajoBEepOSTHO, YTOOBI YYACTHUKH CIIOT-PBIHKA PEIIMIN BCTYIHUTHh B
CrOBOp MPOTHB T€X, KTO MPOIBETaeT Ha (PpIOYEPCHOM phIHKE. TOT (akT, UTO MHOTHE
(bBIOYEepCHBIE TPeHIepbl TOPrOBAIN C TIOMOIIBIO 3TUX CHUCTEM, HE SBISETCS JCHCTBU-
TEIbHOW MPUYMHON TOTO, YTO CUCTEMBI MEpecTalid paboTaTh, MOCKOJIBKY ATO TaKXKe
03HAYaJI0 ObI, YTO KPYITHBIH YYaCTHUK HA JTFOOOM HEOOJIBIIIOM IO 00BEMY PBIHKE OBLT OBI
oOpeueH Ha Heyaaudy. Takum ke oOpa3oM Tiayno ObLIO ObI MOJAararh, YTo, KaK TOJBKO
BBIMJIET B CBET MOSI KHHTa 1O KOHIEMIUAM yIPABJICHHUS CYETOM, BCE CIIMBKU C PBIHKA
OyZyT MOMEHTAJIbHO CHSTHI.

[ToGena Han peiHKOM TpeOyeT Ooublie, YeM MOHWMAaHWE KOHLEMIMHA YIpaBICHHUS
nenbramMu. OHa TpeOyeT AUCHUIIINHBI, YTOOBI BRIHECTH IMOLMOHAIBHYIO 0011, KOTOPYIO
19 u3 20 nrozeii He MOTYT BBIHECTH. DTOMY BBl HE HAYYUTECh HU C TIOMOIIIBIO 3TOH, HU C
noMoIIplo Jt000i apyro kHuru. ToT, KTO 3asBIS€T, YTO OH 3aMHTPUTOBaH
CHHTEJUICKTYAIBHBIM BBI30BOM PBIHKOB», — HE Tpeuep. PBIHKM Tak jke MHTEIUICKTY-



aJIbHBI, KaK ¥ KyladHblii O0i. Jlydmmii coBeT, KOTOpHIA s MOTY AaTh, — 3TO BCETIa
3aKpBIBaTh CBOM MOAOOPOJOK M 4eItoCcTh. [IpourpaeTe Bl WM BBIUTPAETE, BCE PaBHO
OyIyT 3HAUMTENbHBIE ynapbl. B IeWCTBUTEIHHOCTH HA PBIHKAX MajO YTO OTHOCHTCS K
HMHTEJUIEKTYyaJlbHOMY BBI30BY; B KOHEYHOM CYETE, TOPrOBIsA — HTO YNpPAKHEHUE HA
camMo00JIaJaHNe U BBIHOCIUBOCTh. JTa KHHUTA MBITACTCS JETALHO OOBSICHUTH CTPATETHIO
KyJJayHOTOo 005, U €€ CIeAyeT HCIOJIb30BaTh TOJILKO TOMY, KTO yXe oOjajgaeT He-
00X0/IMMOM MEHTAJILHOM MPOYHOCTHIO.

HexkoTopsbie pacnpocTpaHeHHbIE JIOKHbIE KOHIIEMIHU

B 51011 KHHre MBI OCITIOPUM HEKOTOPBIE paCIpOCTPaHEHHbIE KoHLenuu. Hammpumep:
- MOTEHLUAJIbHAs MPUObLUIb SABJSETCSA JMHEHHON (yHKIMEH NOTEeHIMAIbHOTO PUCKA, TO
€CTh. UeM OO0JIbIlIE€ BBl PUCKYETE, TEM OOJIbILIE Ballla BO3SMOXXHOCTh BBIMTPATh;

- Ballle TOJI0KEHUE B CIEKTPE PUCKa 3aBUCUT OT THIIA TOIO MHCTPYMEHTA, KOTOPBIM BbI
TOPIryeTe;

- IuBepcU(HKaIMs yMEHbIIaeT YOBITKH (OHA Mooicem 3TO CIeNaTh, HO TOJBKO JO OI-
peleIeHHO CTEeNIeHH — HAMHOT'O MEHBIIIE, YeM CYUTACT OOJIBIIUHCTBO TPEilIepoB);

- [IeHa BeJeT ce0st paloOHaIBHBIM CIIOCOOOM.

[Tocnenneil W3 ATUX JIOKHBIX KOHUEIILMK, KacaroUIEHCs PalMOHAIBHOIO IOBEACHUS
LIEHbI, BEPOATHO, MEHEE BCEro MPUIACTCS 3HAUEHUS, XOTS €€ MOCIEICTBUS MOTYT OBITh
O0COOCHHO pa3pymHTEeNbHbIMUA. [lo1 «palMOHANBHBEIM CHOCOOOM» TOJpa3yMeBaeTcs,
YTO, KOTJa MIPOUCXOJUT TOPTOBIIS Ha ONMPEEICHHOM IIECHOBOM YPOBHE, IIeHA JBUTAETCS
0OBIYHBIM 00pa3oM (10 THKaM), BBEpX HJIM BHU3. TakuM 00pa3oM CUMTAETCs, YTO €CIIU
L[eHa ABUTaeTCsl U3 OAHON TOUKH B APYTYIO, TO MOKHO 3aKJIIOUUTH CIENKY B JII000# TOY-
K€ MEXIy HUMU. BONBIIIMHCTBO JIFO/ICH PacIIbIBYaTO OCO3HAIOT, UTO IIEHA HE BEJET cels
TakuM 00pa3oM, M TeM HE MEHee pPa3BUBAIOT TOPIOBbIE METOAOJOTHH, KOTOpHIE
JIOITyCKAIOT, 4TO IIEHA JEHCTBYEeT UMEHHO TaKUM YTIOPSIIOYCHHBIM CTIOCOO0M.

[lena sBIsIETCA MCKYCCTBEHHO BOCHPUHHUMAEMOMN BEJIMYMHON W MO3TOMY HE H3MeE-
HSETCS TaKUM paloHalIbHBIM crocoOoM. I[leHa BpemMeHaMU MOKET JelaTh OYeHb
00JIbIlIME CKaYKU, KOT/1a IEPEXOIUT C OJHOTO YPOBHSI HA IPYroi, MOJHOCThIO MUHYS BCE
LIEHbI MEXYy dTUMU 3HaueHusAMH. LleHa MOXeT Jenarbh TMraHTCKUe CKauykd, 1 HaMHOTO
gamie, 4eM CYMTaeT OOJBIMMHCTBO TpeimepoB. OmmOka mpu BHIOOPE HANPABICHHS
MO3UIIUH MOXET OBITh Pa3pyUIUTEIbHBIM OIBITOM, MOJHOCTHI) YHHUYTOXKAIOUIUM CYET
Tpeiaepa.

3aueM ynomMuHaTh 371ech 00 3TomM? [ToToMy uTO OCHOBa JTF0O0H 3(PPEeKTUBHOIM UTPO-
BOWi cTpareruu (a ympaBiieHHE JCHbIaMH, B KOHEYHOM CYETE, SIBISICTCS UTPOBOM CTpa-
TETUEH) — HAOesimbCsl HA Tyyuee U 20MoBUMbCS K XYOulemy .

CueHapum u cTpaTerusi XyJauero ciay4as

C 4vacTpl0 «HazAelcsd Ha JIydllee» CIPAaBUTHCS NOBOJBHO Jerko. IloaroroBurbesa ke k
XyAIEMY TICHXOJIOTUYECKH JTOBOJBHO CII0KHO, M OOJIBIIMHCTBO TPEHIEPOB MPEIIOYH-
TaeT MPOCTO HE yMaTh O TAKOM Pa3BUTUU COOBITHHA. ITO KacaeTcsl He TOJIbKO TOPTOBIIH,
HO M ApYyrux cdep yenoBedeckon aesTesbHOCTH. Korma creHapuu XyAmiero cirydas
UMEIOT OYEHb MaJICHbKYIO BEPOSITHOCTh, TO UMM MOXHO IpeHeOpeub. B Hamem xe ciy-
yae HaJo OBITh TOTOBBIM K XYJIIEMY, U 3TO JOJKHO OBITh OJHOM M3 COCTaBJISIOLIMX
CTpaTEruy yIpaBJICHUs AEHbraMu.

Bb1 yBuuTE, 4TO MBI BCerna OyAeM MpOoayMbIBaTh CTPATETHIO, UCXOAS U3 CLEHApUs
Xyamero ciydas. Mbl Bcerna OyJeM BKIIIOYATh €0 B MaTeMaTHUECKUIl METOH, 4TOOBI
IIPOCYNTATh CUTyallMH, KOTOPBIE MPEIIIOIATal0T OCYIIECTBICHUE XY ALIEro Cirydas.
Haxkonern, He00X0AMMO YYHMTBHIBATh CIEAYIOIIYIO akcuoMmy. Ecau vl uepaeme 6 uepy c
He02PAHUYEeHHOU OMBEMCMBEHHOCbIO, MO 00AHKPOMUMmMecb ¢  epPOSMHOCHbIO,
KOmopas npudIudcaemcsi K Y8epeHHOCmU, Ko20a OAUHA ucpvl npubnuxcaemcs K



beckoneunocmu. He oueHb MpusTHAs NMEepCreKTUBa, He npaBaa Ju? [loscHUM ckazaHHOE
Ha TIPUMEpE. €CIM Bbl MOXETE yMEPEThb OT yAapa MOJHHEH, TO B KOHIIC KOHIIOB 3TO
npousoiaer. Ecau Bbl TOpryere HHCTPYMEHTOM C HEOTPAaHUYEHHOW OTBETCTBEHHOCTBHIO
(TakmM, Kak (hpIOYEPCHI), TO B HTOTE IOHECETE YOBITOK TAaKOH BEJMYHMHBI, YTO ITOTEPsCTE
Bce. BeposiITHOCTB TOTrO0, YTO Bac MOpPa3UT MOJIHWS UMEHHO CErOJHs, YpE3BbIYaiHO Maja,
W upe3BbiuaitHo Masia Jyisl Bac B T€YEHHUE CIEAYIOMUX NsATUECITH JieT. OJIHaKo 3Ta Be-
POSITHOCTB CYILIECTBYET, U €CIIM BaM CYXJIE€HO IIPOXKHUTH JOCTATOYHO JI0JITO, TO B KOHIIE '
KOHIIOB 3Ta MHUKPOCKOIIMYECKash BEPOSITHOCTh peanusyercs. Takum ke o0pa3oM Bepo-
ATHOCTh MOHECTH OTPOMHBIM YOBITOK MO MO3UIMU CETOAHS MOXET OBITh Ype3BbIYANHO
Maja (HO HAMHOTO OOJIbIIE, YeM YMEPETh CEeroJHs 0T MONHKK). OHAKO €CIH BbI TOPIY-
eTe IOCTATOYHO JOJIr0, TO B KOHIIE KOHIIOB 3Ta BEPOSITHOCTh TAaKXKe OyAeT peaTnu30BaHa.
CyliecTByIOT TpH TOAXOJd, KOTOPHIE BbI MOXKETE HCHOJIb30BaTh. IlepBhIii — 3TO
TOProBaTh TOJLKO TEMH WHCTPYMEHTaMH, TJI€ OTBETCTBEHHOCTh OIpaHHYCHa (Hanmpumep,
JUTHHHASK TIO3UIIHS 110 OIMIIHOHaM). BTopoit — He ToproBath OECKOHEYHO JOJTHIA TEPHOT
BpPEMEHH. BOJBIIMHCTBO TPEHAEPOB YMPYT MpPEXKIE, YeM pa3opsarcs (Wi mpexae, 4yem
UX MOPa3HT MOJHUS). BeposTHOCTE OrpOMHOIO BBIMIPHIIIA TAKKE CYHIECTBYET, U OJHA
U3 TPUATHBIX CTOPOH TOPTOBIIM 3aKJIIOYAETCsl B TOM, YTO BaM HE 00s3aTENbHO Cpasy
MOJYYUTh T'MTAHTCKMHA BBIMIPBIII, JOCTaTOYHO MHOTMX MayleHbKux mooen. Iloatomy
€Cclii BBl HE COOMpaeTech TOProBaTh (PMHAHCOBBIMH MHCTPYMEHTaMH C OrpaHHYEHHOMN
OTBETCTBEHHOCTBIO M HE COOMpaeTech yMUpaTh, TO Mooberaite cedbe, 4To MPEeKpaTUTe
TOPTOBIIIO, KOTJa OajlaHC BaIIero cueTa JOCTHUTHET HEKOTOPOH 3apaHee YCTaHOBJIECHHOU
uenu. Eciau korna-HuOyb BBl JOCTUIHETE 3TOM LIEIM, YXOIUTE C PhIHKA M HUKOTJa HE
BO3Bpalaiirecs. Mbl paccMaTpuBalid CLIEHAPUU XYJIIErO cilydas M TO, Kak M30exarb
WJIK, M0 KpailHEN Mepe, YMEHBIIINTh BEPOSITHOCTh €ro nosisiaeHus. [IpeacrassTe, 4TO Ce-
TOAHS BBl MOJYYHJIU-TAaKd OTPOMHBINA HPOMTPHIII, Balll CYET OMYCTOLICH, OpoKepcKas
¢upMa xo4er 3HaTh, YTO BBl OyAeTe JeNaTh C ITUM OONbIIMM JlebeToM Ha cuete. Bol He
OKUJAJIM, YTO 3TO IPOU30MAET ceroaHd. Te, KTO momagaer B TaKylO0 CUTyalUIo, dalle
BCEr0 HE TOTOBHI K Heil. Temeph mMOMBITATECh TNPENCTaBUTh, Kak OBl BBl ceOs
YyBCTBOBAJIM B TaKOW CUTyallMH. 3aTeM MOMNbITAlTECh MOHATH, YTO ObI BBl CIENAIM B
9TOM cllydae. 3alMILUTEe Ha JIMCTOK OyMard IUIaH BallMX JEHCTBUI. KOMY IMO3BOHMT,
YTOObI MOJYYUTh IOPUANYECKYIO TOMOIIb, U Tak janee. CrenalTe CIUCOK HACTOJIBKO
MOAPOOHBIM, HACKOJIBKO BO3MOXkHO. Crenaiite Bce ceddac, 4ToObl, Korja XyJIiee
IIPOM30MIET, BaM HE NPUIUIOCH K 3TOMY BO3Bpauiarbcs. ECTh I Kakue-TO BOIPOCHI,
KOTOpBIE BBl MOXETE pEIIUTh ceiyac, 4YToObl 3allUTUTh Ce0d 1O BO3MOXKHOIO
yKacaromero yObITka? Bbl yBepeHbl, 4TO HE XOTHTE TOProBaTb HMHCTPYMEHTOM C
OTpaHUYEHHOW OTBETCTBEHHOCTHIO? Ecim BBl coOHMpaeTech TOProBaTh CPEICTBOM C
HEOIPaHMYEHHONM OTBETCTBEHHOCThIO, Ha KakoM 3apaboTKe BBl OCTaHOBUTECH?
3anuiuTe, KaKoH ypoBeHb MPUObUIM BaM NoaxoauT. He unrtaiiTe moka KHUTY, 3aKpoiTe
€€ U HEKOTOpOE BpeMs MOAyMaWTe HaJl 3TUMHU BOIpOocaMU. FIMEHHO ¢ 3TOM TOYKH MBI U
JIBUHEMCS Jajblle. 3ajada KHUTH COCTOMT HE B TOM, YTOOBI CIeNaTh Bac (paTaanCTOM.
310 OyJeT aHTUNPOIYKTUBHO, TaK Kak AJs 3(PPEeKTUBHON TOProBIM Ha PhIHKAX C Ballei
CTOPOHBI TIOTpeOyeTCsl OOJBIION ONMTUMHU3M, YTOOBI MPOWTH UYEpe3 BCE HEM3OEIKHBIC
3aTsOKHbIE TepUO/Ibl YOBITKOB. Lleab KHUTM — 3acTaBUTh Bac 33ayMaThCsl O CLICHApUU
XyJLIEro ciy4yas W 3apaHee NMPOAYMaTh IUIAaH JEHUCTBHM HAa TOT CiIydal, €CIIM TaKOH
crieHapuil mpousonaeT. Teneps BO3bMUTE JUCTOK OyMaru ¢ BalllM IJIAHOM Ha KpaHUN
ciy4aii (M ¢ cyMMOii cdera, pu KOTOPOH BbI IIEPECTAHETE TOPrOBATh) U MOJIOKUTE €ro B
BEPXHUH SIIMK cTosa. Temepb, €ciaM HAa4YHET BBIPUCOBBIBATHCA CLEHApUN XYALIEro
cilydasi, BaM He MpUJIETcs Npbirath U3 okHa. Haneilitech Ha myudiinee, HO TOTOBBTECH K
xyameMy. Ecin Bbl HE clienajiy 3TU NPUTOTOBJIEHUS, TOTAA 3aKpOMTE 3Ty KHUIY U HE
OTKphIBaiiTe ee. HU4To He momokeT BaM, eciid BBl HE co3manurte cedbe pyHmameHT, Ha
KOTOPBIH OyJieTe onuparbes.



CucremMa MaTeMaTHYEeCKHX 0003HAYCHU M

Tak kak 5Ta KHHWra IOJIHA MAaTeMaTHYECKHUX YpPaBHEHHH, s TOMBITAJICS CIelaTh Ma-
TeMaTU4eckrue 0003HAYCHHS JICTKUMHU JJIsi MMOHUMAaHWs, MPUYEM HACTOJBKO JIETKUMH,
9TOOBI WX MOXHO OBLIO B3ATh M3 TEKCTa W TEPEHECTH Ha JKpPaH KOMIIBIOTEpA.
YMHOXKEHHEe Bcerna OyneT 0003HavaThCsi 3Be3M0uYkoi (*), a BO3BEICHHE B CTCICHB
Oyaer 0003HAYaTHCSA MOAHATHIM 3HAKOM BcTaBku (M). IloaTomy KBaapaTHBIH KOpPEHB
yucia OyneT o603Hauarhes Tak: (1/2). Bel HUKOrAa HE BCTpETHTE 3HAK KOpHS. JlencHue
B OOJIBIIIMHCTBE CITydaeB BhIpakeHO depToukoii (/). [Ipu ucmons30BaHMK 3HAKA KOPHS U
CpEICTBAa BBIPAKECHUS JCICHUS C TIOMOIIBID TOPU3OHTAIBHON JIMHUU JJTUHHBIC
MOJIKOPEHHBIC BBIPAKCHHS, a TAK)KE BBIPAKEHHS B YHCIUTEIC M 3HaMeHartese IpooH,
gacTto He OepyTcs B ckoOku. Ilpu mepeBosie TakOro BHIPAKECHHSI B KOMITBIOTEPHBIN KOJT
MOXKET BO3HHUKHYTHh ITyTaHHIA, MBI HM30€KUM €€ C IOMOIIBI0 OSTHUX YCIOBHBIX
0003HAYCHUI N7l JIeJICHUsT W BO3BeJCHHs B creneHb. CkoOku OyayT eTWHCTBEHHBIM
OIIEpPaTOPOM TPYIITHPOBKH, U OHH MOTYT OBITh MCTIOJIB30BAHBI ISl SICHOCTH BBIPAXKCHUS,
Jake eCIM B HHMX MaTeMaTHMYeCKd HET HeoOXOAMMOCTH. B kadecTBe omeparopa
TPYNIIUPOBKA TaKXe MOTYT HCIIONB30BaThCs (PUTYpHBIE CKOOKH. bBOJNBIIMHCTBO
MaTeMAaTUYECKUX (DYHKIUI, MCIOJb3yeMbIX B KHUTE, JOBOJHHO MPOCTHI (Hampumep,
GbyHKIMsS aOCOMFOTHOrO 3HAaYeHHs W (YHKIHSA HaTypajibHOro sorapudma). Ecte omHa
GyHKIUS, KOTOpas MOXKeT ObITh 3HAKOMa HE BCEM YHTaTelsiM, — 3TO
AKCIOHEHIMAIbHAs PyHKIHs, o0o3Hauaemas B kuure EXP(). Maremarndyecku oHa darie
BBIp@YKAeTCsl KaK TOCTOSsIHHAS €, paBHas 2,7182818285, Bo3BeneHHAs B CTENECHb. TakuM
o0OpazoM:
EXP(X) =e ™ X =2,7182818285 "X

Msl 6yaem ucnoib3oBath 06o3HaueHre EXP(X), mOCKoIbKy B OOJNBIIMHCTBE KOMITBIO-
TEPHBIX SA3bIKOB B TOW WM UHOU popme ecTh 3Ta pyHKIms. Tak kak OoiplIas 4acTh Ma-
TEMaTHKH KHUTH MOXET OBITh MEPEHECCHa B KOMITBIOTED, MPEAJIOKEHHAs cHcTeMa 000-
3HAYEHUW ONTHUMAaJbHA.

CuHTeTHYECKHE KOHCTPYKIIUH B TOM KHUTIe

Korna Bbl Oyzmere yuTath KHUTY, TO YBUAWTE, YTO B HEH IOCTATOYHO MHOTO F€OMETPHH.
OpmnHako ais Toro, 4ToObl 10OPAThCs /10 3TOM TE€OMETPUH, HaM MPHUIETCS CO37aTh OIpe-
JICJICHHbIE CUHTETHYECKUE KOHCTPYKIMHU. JlJisi Havaia Mbl MepeBelleM TOPIOBbIE MpH-
ObUTH U YOBITKH B «npubslib 3a nepuod yoepacanus nozuyuu> (holding period returns),
wn, Bkpatrie, HPR. Takum o6pasom, cpenke, kotopas npunecina 10% mnpubsuim,
cootBerctByer HPR = 1 + 0,10 = 1,10. Ananoru4yHo, cieike, Mo KOTOPOH MOTYUHIICS
yoerrok 10%, coorBerctByer HPR = 1 + (-0,10) = 0,90. B OonbIIMHCTBE KHUT TPH
CCBUIKE Ha TPHOBUTH 3a TMEPUOJ YACP)KaHUS TO3UIMU EIUHUIIA HE TMPUOABIAETCS K
MPOLICHTY BBIUTPBINIA WK Tpourpbima. OJHAKO B 3TOM KHUTE, KOTJa YHNOMHHAETCs
HPR, Mb1 Bceria npubasisieM eMHUILY K TPOIICHTY MTPOUTPHIIIA UM BBIMTPHIIIA.

Emie onHa cuHTETHYECKAsT KOHCTPYKIIHS, KOTOPYIO MBI OyZEeM HCIOJb30BaTh, — 3TO
puviHounas cucmema. OHa SBISETCS ONMPEIEICHHBIM TOPTOBBIM TOJIXO0JIOM Ha JIAaHHOM
poiHke (OaX0a HE 00s3aTEIBHO OHKEH OBITh MEXaHWYECKONH TOPrOBOW CHCTEMOM).
[IpeanonoXxum, MBI UCHIOJIB3YEM JIBa Pa3IUYHBIX TOJX0JIa, YTOOBI TOProBaTh HA JIBYX
PBIHKAX; OJMH M3 HAIIKUX MOAXOAOB SIBIISIETCS CHCTEMOM, OCHOBAHHOM Ha MepeceyeHuun
rpadguka IEHBl W TPOCTON CKOJNB3AMIEH CPEIHEH, MPYrol MOIXO0J OCHOBBIBACTCS Ha
MHTEpOpeTaly BOJH DUIHOTTa. Janee mpeanonaokKuM, YTo Mbl TOPTYEM Ha JIBYX pPbIH-
Kax, HampuMep KazHAYeHCKUMH OOJHMTalusIMH B Ma3yToOM. Y HAc IMOIY4YaeTcs YeThIpe
pa3IUYHbIC PHIHOYHBIE CUCTEMBI: CUCTEMa CKOJNB3SIIEH CpeqHEH Ha PhIHKE OOIHTraIui,
CUCTEMa BOJIH DJUIMOTTA HA PHIHKE OOJUTAIN, CHCTEMa CKOJIB3AIIEH CPEIHEH Ha PBIHKE
Ma3yTa U BOJH DJUIMOTTA HA PbIHKE Ma3yTa.



PriHOUHAs cuctema MoXeT ObITh nanee nud¢epeHpoBaHa APYruMHu (HakTopamH,
OJIHUM M3 KOTOPBIX SIBJISIETCSA 3aBUCUMOCTh. Hanpumep, B cuctemMe CKOMB3SIIEH cpeHei
MbI OOHapykuBaeM (IMOCPEJCTBOM METOJIOB, OMMMCAHHBIX B 3TOW KHHUTE), YTO MPUOBLIH-
HBIE CJCJIKH TOPOXKIAIOT YOBITOYHBIE, U HA0OOpOT. MBI pa3bWBaeM HaIly CHUCTEMY
CKOJIB3SIIICH CpefHel Ha JBe PhIHOYHBIC cucTeMbl. OHa W3 PHIHOYHBIX CHCTEM OyneT
TOProBaTh TOJBKO TOCIE MPOHrphinia (YUUThIBAs MPUPOAY TAKOH 3aBHCHMOCTH, 3Ta
cucTeMa JIydlle), Apyras ppIHOYHAsI CUCTeMa OyJeT padoTaTh TOJBKO MOCIIC BHIUTPHIIIA.
Bo3Bpaiasce kK TOPropjie mo CHUCTEME CKOJIB3AIIECH CpeIHEH Ha PBhIHKE Ka3HA4YEeHCKHUX
obnuranuii 1 MasyTa W HCIOJIB3Ys METOJ TOPTOBJIM MO BOJTHAM JJUIMOTTA, MBI TEEepPh
MMEEM LIECTh PHIHOYHBIX CUCTEM: CUCTEMA CKOJIB3SLIEH CpeaHEN MOocie MPOUTphIIIa 10
o0HranusaM, CUCTeMa CKOJIB3SIIeH CpeaHEl MOociie BBIMTPHIIIA 10 OOJUTaIHsIM, METO/,
OCHOBaHHBIA Ha BOJIHAX DJTUOTTA HAa PHIHKE OOJUTAINI, CUCTEMA CKOJIB3SIICH CpeIHeH
MOCJI€ BBIUTPHIIIA HA PHIHKE Ma3yTa, CUCTEMa CKOJIB3AIIEH CpeHe mociae mpourphiia
Ha PBIHKE Ma3yTa, U METOJI, OCHOBAHHBIN HA BOJHAX DJUIMOTTA HA PIHKE Ma3yTa.

Toprosiisi, OCHOBaHHAsI Ha MUPAMHIAILHOM MOAX0JC (MpUOaBICHUE KOHTPAKTOB BO
BpeMsi TOPTOBJIH), PACCMATPUBACTCS, B CMBICIIC YITPABJICHUS KAlIMTAIOM, KaK HECKOJIbKO
MOCJIEIOBATENbHBIX PBIHOYHBIX cHCTeM. Eciau Bbl OpHUMEHSIETE TOPTOBBIM METO/,
OCHOBAaHHBIA HAa MUPAMHUJAE, TO TOJDKHBI CUUTATh MEPBOHAYAJIBHBIA BXOJ Ha PBIHOK
OJITHOM pPBIHOYHOHN cucTeMoil. Kakaplii JTONOJHUTENBHBIM KOHTPAKT NPU YBEIUYEHUU
MUPaMHJIBI CO3/Ia€T elle OJHY PHIHOYHYIO cucTeMy. JlomycTuM, TOproBelii MeTo Tpedy-
€T, 4YTOOBbI BBl TOOABIISTM KOHTPAKTHI KaXabli pa3, korga 3apabareiBaere 1000 mosua-
poB. Ecnu ToproBist ycmneniHa, TO ClieyeT MpruOaBisaTh OOJbINE B 00JIbIIe KOHTPAKTOB,
Korja LeHa Oyzaer nmepexoauTs yepe3 ypoBHU npuobsuiu B 1000 mommapos. Kaxsit mo-
OaBJICHHBIA KOHTPAKT JOJDKEH CUUTATHCS OTIEIBHON PHIHOYHOU CHCTeMOM. B 3TOM ecTh
OO0JIBINION TUTFOC, OH COCTOUT B TOM, YTO PacCMaTpPUBAEMbIE B ATOW KHUTE METOABI JadyT
BaM KOJIMYECTBO KOHTPAKTOB JIJIsI ONIPEACIICHHONW PHIHOYHON CUCTEMBI B 3aBUCUMOCTHU OT
ypoBHsl OamaHca Ha cuere. OOpamiasich ¢ KaKIbIM J100aBIEHHBIM KOHTPAKTOM Kak C
OT/ACJIIBHON PBIHOYHOM CHCTEMOM, BBl CMOYKETE€ HCIOJIb30BATh PACCMATPUBACMBbIC
METO/]IbI, UTOOBI y3HATh ONTUMAJIbHOE KOJTUYECTBO KOHTPAKTOB, KOTOPOE HAA0 N00AaBUTH
MIpU TEKYyIIEM YPOBHE OasiaHca.

Eme onHO#l 04eHb BaXKHOW CHHTETHYECKON KOHCTPYKIMEH, KOTOPYIO MBI OyJieM HC-
MOJIb30BAaTh, ABISETCS KOHUENIms eounuysl. HPR, xoTopbie BeI Oymere paccuuThiBaTh
JUISL OTIIETBHBIX PHIHOYHBIX CHCTEM, JOJKHBI PACCUUTHIBATHCS HA OCHOBE «OJIHOM €1u-
HULBD». [[pyruMu cioBamu, €ciii 3TO (PbIOYEPCHBIE KOHTPAKTHI HIIA OMIIMOHBI, TO KaX-
nasi crienka OyaeT ocHOBbIBaThCS Ha 1 koHTpakTe. Eciu 9T0 akiuu, TO BBl JOJDKHBI 3a-
paHee pemuTh, Kakol OyJeT 3Ta enuHuIa, ona MoxeT paBHAThC 100 akmwsiv wim 1 ak-
uuu. [Ipu Toprosie Ha cnoT-peiHKax win Ha peiHke FOREX BBI Takke JOMKHBI PEIINUTD,
Kakol Oyxaer enunuma. lMcmonb3yst pe3yibTaTbl, OCHOBAaHHbBIE Ha TOProBJIE OJHOU
€AUHULECH, TPUMEHSsE METOAbl U3 3TOW KHUTHM, Bbl CMOXETE MOJYYUTh BBIXOJHBIC
pe3ynbTaThl, OCHOBAHHbIE HA OAHON eAuHMIE. To ecTh, Bbl Oyaere 3HaTh, KAKOE KOJIH-
YeCTBO KOHTPAKTOB HIIM aKIMi HEOOXOAMMO HCIOIB30BaTh B OMpPENEICHHON CIEINKE.
HeBaxxHO, Kakoe KOJUYECTBO BBI BBIOEPETE JJISI CAMHUIIBI, TaK KaK 3TO THIIOTCTHYECKAs
KOHCTPYKIIUS, HE0OX0uMasi TOJIBKO ISl TOTO, YTOOBI MPOU3BECTH pacueThl. [lmst kax-
JIOW PBIHOYHOM CHUCTEMBI BbI JOJDKHBI paccuuTaTh, Kakou Oyner eaunuiia. Hampuwmep,
ecnu Bbl Topryete Ha peiHke FOREX, To MoxeTe BbIOpaTh B KauecTBE €AUHULBI 1 MUII-
muoH noyuiapoB. Ecium BEI Tpelimep Ha (OHIOBOM PBIHKE, TO ONTHMAJIBHBIM YHCIOM
moxeT ObITh 100 akiumii.

U, nakoner], HEOOXOAMMO PEUINTh, OyAETE JIM BBl TOPTrOBaTh IPOOHBIMU €IUHUIIAMH.
Hampumep, ecnu BBl TOpryeTe Ha TOBapHOM PBIHKE M €IUHUIIA paBHA 1 KOHTpPAKTy, TO
TOpProBath JIPOOHBIMU €IUHMUIIAMH HEBO3MOXKHO. Ecim Bel paGortaeTre Ha (oHIOBOM
pBIHKE U .€IMHUIIA paBHA 1 aKiuu, TO TaKXe HE CMOKETe TOProBaTh APOOHOI ennHUIIEH,
onmHako ecimu 1 equanna — 3to 100 akiuit, To MOKHO paboTaTh C IPOOHON €AMHHIICH,
€CJIM €CTh JKEJIaHUE TOProBaTh HECTAHAAPTHBIM JIOTOM.



Ecnu BB TOpryere hprouepcamul, TO MOXKHO B3SITh 3a €IMHUILY 1 MUHU-KOHTPAKT U HE
JOTYCKaTh APOOHBIC €AMHUIIBL. Terneph JOMYCTUM, YTO 2 MUHU-KOHTPAKTa COOTBETCTBY-
10T 1 OOBIYHOMY KOHTPAKTY, U C MOMOIIBIO METOJOB, OMUCAHHBIX B ITOH KHUTE, BBI
MPUXOJUTE K BBIBOIY, UTO HAJO0 TOProBaTh 9 eAWHUIIAMU, — 3TO OyJeT O03HA4aTh, 4TO
BaM CJIeZlyeT TOproBaTs 9 MUHU-KOHTpaKkTaMH. Tak Kak mpH reneHud 9 Ha 2 monyvaercs
4,5, To cnemayet ToproBath 4 OOBIYHBIMH KOHTpPakTaMu U 1 MHUHH-KOHTpakTOM. Boobie,
C TOYKH 3pEHUS YIPABICHUS IEHbIAMH CUYUTACTCS, YTO TOPTOBIIS JPOOHBIMU €IMHUIIAMU
JAeT OMPEACIICHHOE PEUMYIIECTBO, HO, KaK MPaBUJIO, STOT BEIOOP HE UTpaeT OOJIBbIION
ponu. IlocMoTpyuM Ha OBYX TpeiliepoB Ha PhIHKE akLUMW. Y OIHOro eAuHHMNA — 3T0 1
aKIMsl 1 OH HE MOXKET TOProBaTh JPOOHBIMU €AWHHIAMH, y npyroro exuauima — 100
aKIMd W OH MOXET TOpProBarh APOOHBIMH eauHHUIAMH. J[OMyCTHM, 4YTO CETOIHS
ONTUMAJILHOE KOJIMYECTBO JUIs MEPBOro Tpeiaepa cocrtaBmseT 61 emunmma (T.e. 61
aKIys), a Juis BToporo Tpeiaepa B Tot xe AeHb 0,61 enunuiipl (cHoBa 61 axis).
MHorue cnpaBeIMBO TOJAraroT: YTOOBI CTaTh XOPOIIUM YYHUTEJIEM, HYXKHO JTOBECTH
MaTepuan 10 YPOBHsI, KOTOPBIM MOT ObI MOHATH Y4eHHUK. OJIUH U3 CITOCOOOB — MPOBECTU
AQHAJIOTHIO MEXAY KOHIEMINEH, KOTOPYI0 HYXHO OOBSICHUTH, U UYEM-TO 3HAKOMBIM.
ITosTOMYy B TEKCTE BBI HalieTe MHOrO aHajorui. HecMoTpst Ha TO, 4TO aHAJIOTMU MOTYT
OBITh BEChbMa TIOJIC3HBI U B CIIOPE, U MpU 00YYCHUH, ST OTHOLTYCh K HUM HAaCTOPOXKEHHO,
TaK KaK OHHM MPUBHOCAT HEYTO YYXKJOC W BBIHYXIAIOT (4acTO COBEPIICHHO He-
CIpaBeIJIMBO) PaCCMATPHBATh HOBYIO KOHIICIIIMIO C TOYKH 3PEHUS JIOTHKH Y)Ke H3BeC-
THOro. Hammpumep:

KBagpartneiii kopeHb u3 6 paBeH 3, Tak KakK KBaJapaTHBIA KOpeHb 4 cocTaBisieT 2, a 2+2
oyner 4.

Ilockonvky 3 + 3 = 6, TO KBaApaTHBIN KOpEHb U3 O do/oicer OBITH paBeH 3.

AHanorun O6’bHCH${IOT, HO OHU HHUYCTO HC PCIIAOT. Ha060p0T, aHaJIorusa AC€j1acT all-
PHUOPHOC MPCANOJJIONKCHHUEC O TOM, YTO HCKOTOPOC CYXICHUC UCTUHHO, U 3TO «00BsIC-
HCHHEC» 3aTEM CUHTACTCA A0Ka3aTCIbCTBOM. 3apaHee nmpomy MOpoIIEHNUE 3a HCIIOJIb30-
BaHHE aHAJIOTUH B KHUTE, 5 HCITOJIB3YT0 UX TOJIBKO JJISI HArTISIIHOCTH.

OnrTumMajbHOE KOJIN4eCTBO AJI TOProBJHA U ONITUMAJIBHOE f

CoBpeMmeHHass Teopusl YIpaBieHUs MOpTQerneM, BO3MOXKHO, SBISASICh BEPIIMHON KOH-
[ENIUN yIPaBICHUS KaMUTaJIOM IIPHU TOPTOBJIE aKIUSIMHU, HE ObLIa MPHUHSITA OCTATHHBIM
TOproBboIM MuUpoM. DbrouepcHbIe TPEUIEPhbl, UbM TEXHUYECKHUE TOPTOBBIE UJEU OOBIYHO
CUHUTAIOTCS POJICTBEHHBIMH TOPTOBBIM HJIesiM (DOHIOBOTO PHIHKA, HE KEJIATU IPUHUMATh
METO/Ibl U3 MHpa TOPTOBJIM aKIUSAMU. BeieacTBue 3Toro coppeMeHHasi Teopust moptrderns
HUKOT/A B ACUCTBUTEIHLHOCTH HE HCIIOJIb30BANIACh (PBIOYEPCHBIMH TPEUIepamH.

B To Bpems kak coBpeMeHHas Teopus MopTdens onpeneisieT ONTUMaIbHBIN Bec co-
craBsionux noprdens (aas JOCTHKEHUS HaMMEHBLICH IUCTIEPCHUH TPU 33aTaHHOM
JI0XO0JIe WM HAo0OpOT), OHA HE 3aTparMBaeT HICK ONTUMAIBHOIO KojudecTBa. Peub
UAET O TOM, YTO JUIsl JaHHOM PBIHOYHOW CHUCTEMBI €CTh ONTUMAJIBHOE KOJIUYECTBO, KO-
TOpPOE MOKHO HCIIOJI30BaTh B TOProBJI€ NP JaHHOM YpPOBHe OajaHca cueTa, YTOOBI
MaKCUMH3UPOBATh T€OMETPUYECKHH pPOCT. DTO KOJIMYECTBO MBI U OyleM Ha3bIBaTh
onTuManbHbIM f. JlaHHast KHUTA MpeyIaraeT, YTo0bl COBpEMEHHAs TEOpHs MOPTQEJIst uc-
MOJIb30BajIaCh TpeiepamMu Ha JFOOBIX PhIHKAaX, a HE TOJbKO HAa GoHI0BOM. OIHAKO MBI
JIOJKHBI TOPOJHUTH COBPEMEHHYIO TeopHio mopTdens (KoTopast JaeT HaM ONTUMAaJIbHBIH
BEC) ¢ WIcel OMTUMAaIbHOTO KoauuyecTBa (onTuManbHOe f), 4TOOBI MOOWTHCS [eii-
CTBHUTEJIBHO ONTUMAIBHOTO TIOpTdens. IMeHHO 3TOT ONTUMANbHBINA TOPTdETs MOKET U
JIOJKEH MCIIONIb30BaThCS TPeHIepaMy Ha JTFOOBIX PhIHKAX, BKIIIOYas (JOHIOBBIC.

[Tpu Toprosie 6e3 3aeMHbBIX cpeAcTB (T.e. Oe3 «pbluara»), HampuUMep MPU YIpPaBICHUH
noprdeneM akiuii, BeC W KOJIUYECTBO SIBISIOTCS CHHOHMMAaMH, HO B CUTyallMd C
pbraarom (Hampumep noptdenb (bIOUYSPCHBIX TOPrOBBIX CHCTEM) BEC M KOJIMYECTBO OT-



TUYaTcs. B 3TON KHUTE BB MO3HAKOMHTECh C KOHIICTIIIMEH, KOTOpas BIIEPBBIC ObLIa
OCBElICHA B KHUTE «Popmynvl ynpasienus nopmghenem», 3aKIOUaIONIEHCs B TOM, YTO
HE00XO/IMMO 3HATh ONTHMAaJIbHOE TOPTOBOE KOJIMYECTBO, KOTOpOE SBIAETCS (DyHKIHEH
ONITHMAJIbHOTO B3BELIMBAHMS.

Kak TOIbKO MBI M3MEHMM COBPEMEHHYIO TEOPHIO MOPTQENs M OTACIUM BEC OT KO-
JIMYECTBA, TO CMOXKEM BEPHYThCS K TOPIrOBJE AKLMAMHU C 3THUM TENEph yxke nepepado-
TAHHBIM MHCTPYMEHTOM. MBI YBHJIUM, KaK IOYTH JII00OH mopTdens akiuii 6e3 pbruara
MOJKHO YJIy4YIIHTb, IPEBPATHB €r0 B MOPTQENb C pplyaroM, COEIUHUB C OE3PUCKOBBIM
aKTHBOM. B nanmpHelilieM Bce cTaHET BaM MHTYUTHBHO 04eBUAHO. CTeneHb pucka (Wi
KOHCEPBAaTHMBHOCTH) SBJSICTCS B TaKoM ciydae (yHKIMEH phlyara, KOTOPBIA Tpeuaep
KelaeT NMPUMEHUTh K CBOEMYy MNOPTQento. JTO 03HAYAeT, YTO IOJIOKEHUE JaHHOTO
Tpeiinepa B CIIEKTPE «HEMPUATUS PUCKa» 3aBUCUT HE OT UCIOJIb3yEMOr0 HHCTPYMEHTA, a
OT pblYyara, KOTOPbIi OH BBIOMpAET AJsi TOProBiH. Eciu roBOpUTh KOPOTKO, TO KHHUTra
HAy4uT BaC ynpaeienuio puckom. Mano TpeunepoB UMEIOT MPEACTABICHUE O TOM, YTO
TaKo€ yNpaBJIEHUE PUCKOM. DTO HE IOJHOE YIPa3AHEHHWE PUCKA, TOCKOJBKY TOTJa BBI
MOJHOCTBIO YHPA3IHWINM Obl BBIMIPBIN, M HE MPOCTO BOMNPOC MaKCUMM3ALUU
MOTEHLIMAJIBHOIO J0XOJa II0 OTHOIIEHHWIO K TNOTEHUHAJIbHOMY PHUCKY. Ynpasnenue
DUCKOM OMHOCUMCA K Ccmpamecuu NPUHAMUSA peueHuld, KOmopas umeem yenvio
MAKCUMUZAYUIO OMHOUIEHUS. NOMEHYUANbHOU NPUOLLIU K NOMEHYUATbHOMY PUCKY NpU
onpeoeneHHoM npuemiemMom ypoere pucka. YToObl MOHATH 3TO, Mbl JOJKHBI CHayaa
MO3HAKOMUTBCS C ONTHMAaIbHBIM f, KOMIIOHEHTOM YpaBHEHHsS, BBIPAKAIOUIHM
ONTUMAJILHOE KOJUYECTBO IS CAEIKH. 3aT€M Mbl JOJIKHBI HAYYUTHCSI KOMOMHHUPOBATh
ontumanbHOe f ¢ onTHMasbHBIM B3BelMBaHUEeM mopTdens. Takoit moptdens Oyaer
MaKCUMH3UPOBAaTh MOTEHIMAIbHYIO HPUOBUIb IO OTHOIIEHUIO K IOTCHLIHAIBHOMY
pucky. CHavaia Mbl PaCKpOEM 3TH KOHLIEIIUYU C SMIIMPHYECCKON TOYKH 3peHHs (BKpaTIie
MOBTOPUM KHHTY «@opmynvl ynpasienusi nopmghenem»), 3aTeM H3y4uM HX ¢ Oojee
MOILHOM TOYKH 3pEHHs, MapaMEeTpUYeCKOoW. B oTiMume OoT 3MIMpUYEcKOro moaxoza,
KOTOpBIM HCIIOJIb3YET MpPOLUIbIE JaHHbIE, MapaMETPUUYECKUl TMOJAXOJ HCIONb3YyEeT
IIPOLUIbIE JAHHBIE U HEKOTOPBIE napamempwvl. 3aTEM ITH NapaMeTpbl UCIIOJIB3YIOTCS B
MoOdenu, AAIOIIEW MPEUMYIIECTBEHHO TE€ € OTBEThl, YTO M SMIIMPUYECKHH IMOAXON.
CunpHON CTOPOHOM MapaMeTPUUYECKOT0 NOAX0a SIBJISETCA TO, YTO Bbl MOKETE U3MEHUTH
3HAYCHHUSI apaMeTPOB, YTOOBI MOCMOTPETH, KAK M3MEHUTCS Pe3yJIbTaT. DMIUPUICCKUN
MOAXOJ HE MO3BOJIAET ATOro caenars. ONHAKO SMIUPUUYECKHE METOIbl TAKKE HMEIOT
CWJIbHbIE CTOPOHBI. OHU B OCHOBHOM IIPOLIE C TOYKU 3PEHUS] MATEMaTUKHU, IIOATOMY HX
Jerye HCIO0JIb30BaTh Ha mpakTuke. Ilo 3ToM mpuumHE cHayala paccMaTpUBAIOTCA
SMIUPUYECKUE METO/bl. B KOHIle Halllero McciaenoBaHusi Mbl YBUIAUM, KaK IPUMEHATH
JAaHHbIE KOHLENIUHU IIPU 33JaHHOM I10JIb30BATEJIEM YPOBHE PUCKA, U y3HAEM CTPATErH,
KOTOpBIE MAKCUMHU3UPYIOT pocT. B KHUTe paccMOTpeHO 04eHb MHOTO TeM. S mombITalncs
clenaTth €€ HAacTOJNBKO CKaTOM, HACKOJIBKO 3TO BOOOLIEe BO3MOXHO. HekoTopslit
MaTepuag MOXKET ObITh HE COBCEM BaM IOHSTEH, M, BO3MOKHO, OH MOJHUMET OOJbIlIe
BOIPOCOB, YEM JIaCT OTBETOB. ECiM Tak OHO M €CTh, 3HAUYMT s JOOMJICS OHOM U3 Lienel
9TOW KHUTH. DBOJBIIMHCTBO KHUTI HMEET OJHO «CEpALE», OJHY LEHTPAIbHYIO
KOHLEMIHIO, U3 KOTOPOU NMPOUCTEKAET BCsSl KHUTa. JTa KHUra OTINYAETCs TEM, 4TO Y HEe
HECKOJIBKO TaKMX KOHIenuui. Hekoropble mocyuTaroTr €€ TPYIHOH, €Ciu
IIOJICO3HATENIBHO MILYT KHUTY C OJHUM «cepaueM». Sl He mpuHolly 3a 3TO W3BUHEHUM;
3TO HE OCHa0IsIeT JIOTUKA KHUTH, Ha000poT, oboramaer ee. YToOBI OTHOCTHIO MOHSTH
MaTepHuall, U3J0XKEHHbIH B KHHUI'€, MOXKET ObITh, BaM NPHUAETCS MPOYUTATh €€ JBa WU
naxke Tpu paza. OgHoON U3 0cOOEHHOCTEW KHUTH SBIISETCS Oojiee IMIMpPOKas TPAKTOBKA
KOHYenyuu NpUHAmMUs pewleHuli 6 cpede, Xapakmepusyemou 2eoMempuiecKumu
cneocmeusamu. Cpea TeOMETPUYECKOTo CIEICTBUS — 3TO Cpefa, IIe KOJIWYECTBO, C
KOTOPBIM BBl JIOJDKHBI pa0oTaTh CErofHs, SBIseTcs (QYHKUMEH MpeablIynux
pe3ynbraToB. Sl aymaro, 4TO 3TO OCBEUIAET OOJIBIIYI0 YacThb Cpelibl, B KOTOPOW MBI
xuBeM! OntumanbHoe f— 3TO perynsaTop pocra B Takoi cpefe, a MoOOYHbIE TPOTYKTHI
ONTHMAIBHOTO f TOBOPAT O CKOpPOCTHM pocTa B JaHHOW cpenme. M3 3TOHW KHUTH BB



y3HaeTe, Kak onpeaensaTh ontumanbHoe 1M ero moOouyHBIE NPOAYKTHI Ui JIFOOOU
dbopmBl pacmipenesieHrs. JDTO CTaTUCTUYECKHH HWHCTPYMEHT, KOTOPBIH TPUMEHUM K
pasznuuHbIM cepam B OuszHece U Hayke. Haferoch, 4TO BbI MOMBITAETECH HCIIOIH30BATh
ONMCAaHHbIE MHCTPYMEHTHI, YTOOBI HAalTH ONTHMAajbHbIE 1HE TONBKO JJIsi PHIHKOB, HO U
i Apyrux obnacteil. MHOro JIeT TOProBoe COOOILIECTBO 0OOCYXIAJI0 KOHIIETIIHNIO
«ympaBiieHusl JeHbramu». OJHAKO B UTOre YNpaBieHHE JACHbraMU XapaKTepU30BalIoCh
NeCTpsIM HAOOPOM MpaBWJI, MHOTHE U3 KOTOPBIX ObUIM HEKOPPEKTHBI. SI HAaAEIOCh, YTO
3Ta KHUTa JacT TpeiiepaM TOUHOCTh B cpepe yrpaBiIeHUs KaluTaIoM.

I'iaBa 1l

IMIMpUYECKHE METOAbI

37’]’10 2naea AeuAemcst KpamiKum U3J10HCEHUEM KHUsU «CDOpMyJZbl ynpaeieHus
I’lOpm¢€JZ€M». lle]lb 2naebl — 006607’1’11/! YpOB€EHDb qumameﬂeﬁ, Komopble He 3HAKOMbl C
amnupudecKkumu Memoda/wu, 00 YPOBHA mex, Knmo yaHce 3HAKOM C HUMU.

Kaxkoii nos1eii cuera Toproparnb?

Korna Bel HauMHaeTe TOProBIIO, TO JOJDKHBI MPUHATH /1B PELICHHS: KaKylO MO3HIIUIO
OTKpPBITh, JUIMHHYIO WJIM KOPOTKYIO, 1 KaKUM KOJMYECTBOM TOpromaTbh. Pemienue o ko-
JTUYECTBE 6ce20a 3aBUCHUT OT OanmaHca Ha BameM cuere. [lpu cuere B 10 000 mommapos
npuobperenne 100 KOHTpakTOB Ha 30JI0TO OYyJET CIMIIKOM PHUCKOBaHHBIM. Ecim Ha
BamieM cuetry 10 MUIJTMOHOB JI0JIJIApOB, pa3Be HE OYEBUIHO, YTO MPUOOPETEHUE OJTHOTO
KOHTpaKTa Ha 30JI0TO ITOYTH HUKAaK HEe OTpa3uTcs Ha cuere? [Ipu3HaeM Mbl 3TO MIIH HET,
peleHre OTHOCUTENBHO TOT0, KaKUM KOJWYECTBOM KOHTPAKTOB B OIpPEIEICHHBIN
MOMEHT BPEMEHM TOProBaTh, 3aBUCUT OT ypoBHs OanaHca Ha cuere. Eciau Mbl Oyaem
UCIIOJIb30BAThH OIPEICIICHHYIO JIONII0 CYeTa B KaXIOW caenke (APyruMu CIIOBaMH, KOT/ia
OylneM TOproBaTth KOJMYECTBOM, COOTHOCHMBIM C pPa3MEpOM HaIllero c4YeTa), TO
noobeMcst Oonee OBICTpOro mMpupocTa Kamurtana. KoiaumyecTBO 3aBUCHUT HE TOJBKO OT
OajmaHca Ha HalleM cueTe, a SBIseTcs Takke (QYHKIMEH HEKOTOPhIX JpYyIrHx
MEPEMEHHBIX. HAILIEro MPEAINoJiaraeMoro yObITKa HAauXyALIEro Ciiydasi B CIEAYIOIIeH
CHIEJIKE; CKOpPOCTH, C KOTOPOH MBI XOTHM, YTOOBI pOC Hall CUYET, 3aBUCUMOCTH OT
NPOIUIBIX cAeNOK. Joyis cyera, KOTOPYIO CIEAyeT HCIOJIb30BaTh AJs TOProBid, Oyaer
3aBUCETb OT MHOTMX I€PEMEHHBIX, U Mbl HOIBITaeMCsl cOOpaTh BCE ATU IEPEMEHHBIE,
BKJIIOYasi YpOBEHb OajaHca cyera, 4ToObl B UTOTE MPUHATH AOCTATOUYHO CYyOBEKTUBHOE
pelIeHre OTHOCHUTEJIBHO TOTO, CKOJBKMMH KOHTPAaKTaMHM WM aKUUSAMH TOproBaTh. M3
STOM TJIaBbl Bbl y3HaeTe, Kak MNPUHUMATh MaTEMAaTUYeCKH BEpHbIE pEIICHHUS B
OTHOILIEHUN KOJINYECTBA M HE OCHOBBIBATh CBOU JAEHUCTBUS HAa CyOBEKTHMBHOM M, BO3-
MO>KHO, OIIMOOYHOM CY’KICHHU. BBl yBHIWTE, UTO €CJIM HMCIOIB30BaTh HENPaBHILHOE
KOJINYECTBO, TO MPUIETCA 3aIUIaTUTh YPE3MEPHYIO LIEHY, U 3Ta IIeHa BO3pPAcTeT C Tede-
HUEM BpEeMEHH. BOJBIIMHCTBO TpelaepoB HE yAeNseT JOJDKHOIO BHUMaHHS Ipolieme
BbIOOpa KoiuuecTBa. OHM CUUTAIOT, YTO 3TOT BHIOOP B 3HAYMTEIBHON Mepe CilydaeH, U
HE MMEET 3HAueHHs, KaKoe KOJIMYECTBO HCIOJb30BaTh, BAXKHO TOJIBKO TO, HACKOJIBKO
OHU TIpaBbl B OTHOIIICHUH HAIpPAaBJICHUS TOPTOBIH. boiiee TOTo, BOZHUKAET OMIMOOYHOE
BIICYATIIEHUE, YTO CYLIECTBYET MpsIMas 3aBUCUMOCTb MEXIY TEM, CKOJIBKO KOHTPAaKTOB
OTKPBIBATh, U TEM, CKOJIBKO MOYKHO BBIMTPATh WIIM POUTPATh C TCYCHUEM BPEMEHHU. DTO
HeBepHO. Kak Mbl yBHIMM, OTHOIIEHHE MEXAy IOTCHIMAIbHBIM BBIUTPBILIEM U
KOJIMUECTBOM HE BBIpaKaeTcs NMpsAMOM JIMHUEH. JTo KpuBasi. Y 3TOM KpUBOU €CTh MUK, U
MMEHHO Ha 3TOM IHKE Mbl JOCTUTHEM MaKCHUMAaJbHOI'O MOTEHIMAIBLHOIO BBIMIpbIa. 13
ATON KHUTH BBl Y3HAETE, YTO PEIICHUE O KOJIMYECTBE, MCIIOIB3YEMOM B OIPEIEICHHON
CleNKe, TaKkKe BaKHO, KaK M pelIeHHEe O JJIUHHON WIM KOPOTKOM MO3uIUH. MbI
OIIPOBEPTHEM JIOKHOE MHEHHE OOJIBITMHCTBA TPEHAEPOB U OKAKEM, YTO YPOBEHb CUETa
3aBUCHUT OT MPABHJIBHOI'O BHIOOPA KOJMUYECTBA KOHTPAKTOB HE B MEHbILEH CTENEHH, YeM
OT TPaBUJIBLHOTO HANpaBJIEHUS TOProBiU. He 6wl ynpasnsieme yenamu, u He om 6ac



3asucum, 6yoem ciedyowas coeaka npudbLIbHOU Ui Yoovimounou. OOHAKO KOIUYeCmeo
KOHMPAKmMos, Komopwvie 6bl OMKpbléaeme, 3asucum moavbko om eac. [losmomy eauwiu
pecypcobl 6y0ym ucnob308ambl ¢ Oonvuell omoavell, eciu CKOHYEHMpUposamvCs HA
gepHom Konuvecmee. [lpu moOOH caenke Bbl XOTS OBl MPUOIH3UTEIBHO MpEIoaraere,
KaKUM MOKET OBITh YOBITOK HaMXyAIMIEro ciaydas. MOXHO Jlaxe He 0CO3HABaTh ATOTO,
HO, KOTJla BBl HAYMHAETe TOPrOBIIO, y Bac €CTh OIIyIICHHWE, IyCTh Jaxe
MOJICO3HATENIEHOE, YTO MOKET MPOM30UTH B XyJIIeM ciy4ae. Bocmpusrue XyArmiero
cilydasi BMECTe C YpPOBHEM OajaHca Ha BalleM cueTe (OpPMHUPYET pEHICHHE O TOM,
CKOJILKUMH KOHTPaKTaMHU TOPTOBATh.

Takum 06pa3oM, MbI MOKEM CKa3aTh, YTO CYIIECTBYET HEKHI AenuTelb (ducio mexay O
u 1) HauOoybIIEro TPEANOIaraeMoro yObITKa I ONpECNeHHsS KOJINYEeCTBA
KoHTpakToB. Hammpumep, ecnu nipu cuere B 50 000 mommapoB Bl OKUAACTE, B XYIIIEM
ciryuyae, yosrrok 5000 monnmapoB Ha KOHTPAKT, U OTKPBITO S KOHTPAKTOB, TO JEIUTENIEM
oyner 0,5, Tak Kak:

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

Jpyrumu cioBamu, y Bac ecTh S koHTpakToB Ha cdeT B 50 000 gomnapos, T. €. 1 koH-
Tpakt Ha kaxaeie 10000 mommapoB Oananca. Bel oxxumaere B XyAmieM cirydae MoTepsTh
5000 monnapoB Ha KOHTPAKT, TaKuM 00pasoM, Bamum genutenem oyzaer 0,5. Ecou 6b1 y
Bac OBLI OJMH KOHTPAKT, TO JICIUTEIIEM B 3TOM cirydae Ob110 Obl urcio 0,1, Tak kak:

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

DTOT JAeNUTeNb MBI Ha30BeM nepemenHoi f. Takum 00pa3oM, CO3HATEIBHO WIIH TOCO3-
HATEeJBHO MPH JIF000# cliesike BbI BhIOMpaeTe 3HaueHue f, korma pemiaere, CKOIbKO KOH-
TPAKTOB WJIU aKIIMK TPUOOPECTH.

Teneps mocmoTpute Ha pucyHok 1-1. Ha Hem mpencramieHa wurpa, rae y Bac 50%
IIIAHCOB BBIMTpaTh 2 fosapa npotuB 50% mancoB notepAts 1 qoiuiap B KaXI0U Hrpe.
OtmersTe, uTo 37ech ontuManbHoe f coctaBmsier 0,25, korna TWR cocrasisier 10,55
nocie 40 craBok (20 mocnemoBarenbHOCTEl +2, -1). TWR — 3T0 «OTHOCHUTEIIBHBIN
koHeuHblid kammram» (Terminal Wealth Relative), on mpeacraBiaser A0X0a MO BalluM
ctaBkaM B Buje MHOkuTens. TWR = 10,55 o3nauaer, uro Bel yBenmmummu Ob1 B 10,55 pa3
Balll TIEPBOHAYAIBHBIN cUeT, Wik noxydmwtn 061 955% npubsum. Tenmepp mocmotpuTe,
YTO MPOU3OM/IET, €CIM Bbl OTKJIOHUTECH Bcero ymmib Ha 0,15 ot ontumansroro f= 0,25.
Korna f pasuo 0,1 wu 0,4, Bair TWR = 4,66. D10 He cocTaBiseT AaKe MOJIOBUHBI TOTO,
gyto Oynet npu 0,25, mpudem Bl otonuty Tosbko Ha 0,15 OT onTUMAaNbHOTO 3HAYCHUS U
caenanu Tonbko 40 craBok!

O kako#t cymme B poiutapax Ml roBopumM? [lpu f = 0,1 BeI cTaBute 1 momtap Ha Kax-
aeie 10 momrapos Ha cuete. [Ipu f= 0,4 BoI craBuTe 1 momnap Ha kaxasie 2,50 qomapoB
Ha cyere. B o6oux cinydasx mbl moimydaeM TWR = 4,66. [Tpu f= 0,25 BbI craBure 1 no:i-
Jap Ha Kaxzple 4 noiapa Ha cuete. OTMeTbTe, YTO €CI BbI cTaBuTe 1 nosap Ha Kax-
Ible 4 nosiapa Ha cdeTe, TO BBIMTPHIBAcTE B ABa pasa Oombiie mocie 40 craBok, 4eM B
cllydae CTaBKH OJHOTO JoJiapa Ha kaxnbie 2,50 nonmnapa Ha BamieMm cuere! OueBuHO,
9YTO HE CTOWT W3JUIINHE yBeIW4YMBaTh cTaBKy. Ilpu ctaBke 1 mommap Ha kaxasie 2,50
JI0JUTapa BbI MOYYHUTE TOT K€ PE3yJIbTaT, UTO U B Cllydae CTaBKU YETBEPTU STOU CyMMBI,
To ecThb 1 nmommap Ha kaxnasle 10 moyumapoB Ha Bamiem cuere! OTMeTbTe, YTO B HIpe
50/50, re BBl BRIMTPBIBACTE BIABOE OOJIbIIE, ueM mpourpsiBaete, mpu f= 0,5 BbI ToBKO
«octaerech npu cBoux»! Ilpu f Gonbmie 0,5 BbI poUrpeIBacTe B 3TOM WIrpe, U TEHEPh
OKOHYATEJIbHOE Pa30opeHre — 3TO MpocTo Bompoc Bpemenu! Jpyrumu cinoBamu, eciu f
(B urpe 50/50, 2:1) na 0,25 oTKJIOHSIETCS OT ONTUMAJILHOTO, BBl OyJeTe OAHKPOTOM C
BEPOATHOCTHIO, KOTOpasi MPUOIMKAETCSI K OMPEEIEHHOCTH, €CIIU MPOI0JKATh UrPaTh
JOCTaTO4HO J0Jro. Takum oOpa3oM, Hamel 1enpio OyZeT OOBEKTHBHBIM MOMCK MUKA
KpHuBOH f 11 1aHHOM TOPrOBOM CHCTEMBI.
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B »TOlf KHUTE ompeneneHHbIE KOHIEMIIMM OCBEUIAIOTCS C MO3UIUH a3apTHBIX WID.
OCHOBHOE OTIIMYME a3apTHOM MIPHI OT CIEKYJSLUHU 3aKJIIOYAeTCsl B TOM, UTO a3apTHas
urpa cozdaem puck (M OTCIOJa MHOTHE HACTPOCHBI MPOTHUB HEE), B TO BpeMs Kak
CTEKYJISIIMS SBISICTCS NePexo0oM YKe CYIMECTBYIONIET0 prcka (MPEeAnoIoKUTEILHOTO)
OT OJHOW CTOPOHBI K Jpyroil. MimmocTpauuu a3apTHBIX WIP HUCHOIB3YIOTCA IS
Hariis1IHOr0 nNpuMepa usjraraCMbIx KOHI.[CHLIHﬁ. MaremaTuka YHOPpaBJICHUA KAallUTAJIOM U
MPUHLIMIBI, HCIOJb3yeMble B TOPIrOBIE€ M a3apTHBIX Wrpax, JOBOJBHO IOXOXKH.
OcHoBHAas pa3Huna COCTOUT B TOM, YTO B MAaTCMATUKEC a3apPTHBIX UI'PD MbI OGBI‘-IHO nMEEM
7e70 ¢ OepHYJUTMEBBIMU pe3ysibTaTaMi (TOJNBKO JBa BO3MOXHBIX HCXO/a), B TO BpeMs
KaKk B TOPrOBJI€ Mbl CTAJKHUBA€MCS CO BCEM paclpeiielieHUeM pe3yJbTaToB, KOTOpHIE
TOJILKO MOTYT OBITh B PEaIbHOM CJIENIKE.

OcHOBHBIE KOHIIEMITUH

BepositHocTh 3amaercs unciom ot O u 1, koTopoe onpezenser, HaCKOJIbKO BEPOSITEH pe-
3ynbTat, e O — 3TO MOJTHOE OTCYTCTBUE BEPOSTHOCTH MPOUCXOKICHUS
OTIpe/IeJICHHOTO COOBITHS, a 1 03Ha4YaeT, 4TO paccMaTpUBaEMOE COOBITHE OIPEICIICHHO
npousoiiaet. [Iporecc HE3aBUCUMBIX HCIIBITAHUE (0TOOP C 3aMEIEHUEM) SIBIISICTCS
MOCJIEI0BATEIBHOCTHIO PE3YJIHTATOB, I/I€ 3HAUEHUE BEPOSTHOCTU OCTOSTHHO OT OJIHOTO
COOBITHSA K IPYyroMy BpOCOK MOHETHI SIBIIIETCSI IPUMEPOM TaKOro mporecca. Kaxapiii
opocok umeeT BepossTHOCTh 50/50 He3aBHCHMO OT pe3yJsIbTaTa MPEabIIyIEero OpockKa.
Jlasxe ecnu mocneHue S pas BbINaAall Opet, BEPOATHOCTh TOTO, YTO MPH CIEAYIOIEM
OpOCKe BBIMIAJIET Opel, BCE PaBHO HE U3MeHseTcs u coctasisiet 0,5.

Jpyroi v ciry4aifHOro pouecca XapakTepU3yeTcst TEM, YTO pe3yJIbTaT IIPEabIIY-
IIMX COOBITUN BIUSIET HA 3HAYEHUE BEPOSTHOCTH, U, TAKUM 00pa3oM, 3HaUE€HUE BEPO-
STHOCTH HEMIOCTOSIHHO OT OJHOTO COOBITHS K IPYyroMy DTH BUABI COOBITUN HA3bIBAIOTCS
IpoIeCCaMu 3aBUCHMBIX HCIIBbITaHui (0TOO0p Oe3 3amernenus). Mrpa «21 04ko» sBIsETCS
MIPUMEPOM TaKoro mporecca. [Tocie Toro kak BEITACKUBAIOT KapTy, COCTAB KOJIObI
u3Mensercd. JlomycTuM, 4To HOBas KoJo0/a epeMelInBaeTcs U oJlHa KapTa yaaleHa,
cKakeM, OyOHOBBI Ty3. [Io yaneHus 3Toi KapThl BEpOATHOCTh BBITSHYTh Ty3a ObLIa
4/52, wim 0,07692307692. Teneps, Kor1a Ty3a BHITAIIMIN U3 KOJIOABI U HE BEPHYJIH 00-
paTHO, BEPOSATHOCTH BBITSIHYTh Ty3a MPH CICIYIOIIEM X01¢ cocTaBisieT 3/51, niu
0,05882352941.

Pasnuyre Mex 1y HE3aBUCUMBIMH U 3aBUCHMBIMHU UCTIBITAHUSMHU COCTOUT B TOM, YTO
BEPOSITHOCTh WIIN (pUKCHpOBaHa (HE3aBUCUMBIE MOTBITKH), MIIK MEHSCTCS (3aBUCHMBIC
MOTBITKH) OT OJTHOTO COOBITHS K PYTOMY, B 3aBUCUMOCTH OT TPEABIIY X
pe3ynbTaTtoB. MAaKTUYECKHU 3TO U €CTh €IMHCTBEHHOE pas3iinyue.



Cepuiinbiii TECT

Korpna B ciydae ¢ k0107101 KapT Mbl IPOBOAUM OTOOp O€3 3aMelIeHHsI, MOYKHO TTyTeM
MIPOBEPKHU OMPEAENNTh, CYIIECTBYET JIU 3aBUCUMOCTb. [[71s1 onpeieIeHHbIX COOBITHI
(Takux, KaKk MOTOK MPUOBLTN M YOBITKOB IO CIETIKaM), TJI¢ 3aBUCUMOCTh HE MOXKET OBbITh
ompe/iesieHa MyTeM MPOBEPKHU, MbI OyIeM UCIIOJIb30BaTh CEPUIHBINA TecT. CepuiHbIi
TECT MOJICKAXET HaM, UMEET JIM Hallla CucTeMa 0oJIbliie (MM MEHbIIIE) IEPUOIOB
MOCJIEI0BATEIbHBIX BHIUTPBIIICH U TPOUTPHINIEH, YEM CITydailHOE pacipeeieHue.

Ilenb cepuitHOro TeCTa — HaWTHU cueT Z JUIsl IEPUOJIOB BBIUTPHIIEH U IPOUTPBIILIEN
B cucTeMHOU Toprosiee. CueT Z 03HayaeT, Ha CKOJIBbKO CTaHAAPTHBIX OTKIIOHEHUHN BbI
yAaJieHbl OT CPEIHET0 3HaUeHUs pactpeneneHus. Takum obpasom, cuet Z = 2,00 o3Ha-
yaeT, 4To Bbl Ha 2,00 cTaHAapTHBIX OTKJIOHEHHUS yAATWINCH OT CPETHEr0 3HAYEHUS
(o’kupmaHMe CITy4aliHOTO paclpeesICHUs TIEPHOIOB BHIMTPHIIICH U IIPOUTPHIIICH).

Cuet Z — 3TO HMPOCTO YHUCIIO CTAHAAPTHBIX OTKJIOHEHUM, HA KOTOPOE IaHHbIE
OTCTOSIT OT CPEHEr0 3HAUCHHsI HOPMAJILHOTO pacmpeieneHus: BepositHoct. Hanpumep,
cuer Z
B 1,00 o3Hagaer, 4TO JaHHBIE, KOTOPHIE BBl TECTUPYETE, OTKIIOHEHBI Ha 1 cTaHIapTHOE
OTKJIOHEHHE OT CPEJIHErO 3HAUCHMUS.

Cuet Z 3areM IEpEeBOAUTCS B 008epumenvHyto epanuyy, KOTopas HHOTIa TaKXKe Ha-
3BIBAETCS cmenenvio docmoseprocmu. I1nomaas moa KpuBoi HOPMAIBHOTO pacipe/e-
JIEHUSI BEPOSITHOCTH MUPUHOM B 1 cTaHIapTHOE OTKIIOHEHHUE C KaXI0W CTOPOHBI OT
cpenHero 3HaueHus paBHa 68% Bcelt Tutonaau moj 3Toi kpuboi. [Ipeobpaszyem cuet Z
B JIOBEPUTENIbHYIO rpaHully. CBs3b cueTa Z U JOBEPUTEILHON IPaHULIbI CIIEAYIOIAs:
cueT Z SIBISIETCS YUCIIOM CTaHJapTHBIX OTKJIOHEHHUH OT CpeHero 3HaueHus, a I0BEpH-
TeJIbHAs TPaHULA ABJISETCS NOJEH IUIOMAAN 0 KPUBOMW, 3alI0JITHEHHOM ITPU TAKOM
YHUCJIE CTAHIAPTHBIX OTKIOHEHH.

JloBeputenbHas Cuer Z
rpanuna(%)

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

[Tpu MunuMansHOM KosmnyecTBe 30 3aKpBITHIX CAEIOK MBI MOXEM paccuuTarh cyer Z.
[MombITaeMcsi y3HaTh, CKOJIBKO MEPHOIOB BBHIUTPBINICH (IPOUTPHIIICH) MOKHO OXKHIATh
OoT maHHOW cucteMbl? COOTBETCTBYIOT JIM IEPHOMABI BBIMIPHIMA (MPOUIPHIIIA) TEC-
TUPYEMOH CHCTEeMBI OkuaaeMbiM? Eciii HeT, CymiecTByeT JM IOCTaTOYHO BBICOKAs JI0-
BEpUTENbHAs TPAHUIA, YTOOBI JOMYCTUTh, YTO MEXAY CHEIKaMU CYIIECTBYET 3aBUCH-
MOCTb, T.€. 3aBUCUT JM pe3ydbTaT TEKyLIEH CHEIKH OT pe3yibTara MNpeAbLaYyLINX
cnenok? Huke npuBeeHoO ypaBHeHUe cepuiiHoro tecta. Cuer Z Juist TOproBoil CHCTEMBbI
paBeH:

(LO1)  Z=(N*(R-0,5)-X)/((X* (X-N))/(N-1))M(L/2), rzie



N = o01ree 4HCII0 CAEIOK B IIOC/IEN0BATEIILHOCTH,

R = obuiee yncio cepuil BBIMTPHIIIHBIX WU POUTPBILIHBIX CAETIOK;
X=2*W*L;

W = o011ee ynciIo BBIUTPHIIIHBIX CACIOK B TIOCIEI0BATEIHHOCTH;
L = obuiee yncI0 MPOUTPHIIIHBIX CAEIOK B MOCIEI0BATEILHOCTH.

DTOT pacyeT MOXHO MPOBECTH CIEAYIOIINUM 00pazoM:

1. Bo3sMmuTe qaHHBIE 10 BAIIUM CIIEIKAM:

A) O6miee unciao caenok, 1.e. N.
B) OO61itee 4KCII0 BHIMTPBINIHBIX CACIOK U 00IIIee YHUCIO MPOUTPHIIIHBIX CACTOK.
Teneps paccunraiite X.

X = 2* (O0ruee uncno Bemrpbiineit) * (OO01ee YHCIIo MPOUTPHIIICH).

B) O6miee umcio cepuii B Mociea0BaTeIbHOCTH, T.€. R.
2. [Tpenmoiokum, 9T0 MPOU3OIILIN CISAYOIINE CICTKH:

-3, +2,+7,-4,+1, -1, +1, 46, -1, 0, -2, +1.

Uucras npuObUIs coctapisieT +7. O6mee yucio caenok 12, mostomy N = 12. Tenepb
HAC MHTEPECYeT HE TO, HACKOJIBKO 6e1uKy BBIUTPBIIINA WU IPOUTPBINIH, & TO, CKOILKO
ObUIO BBIMTPBINICH W MPOUTPHILICH, a Takke cepuid. [loaToMy MBI MOXKEM IepeJieNnaTh
Hall psJ CACIOK B IPOCTYIO MOCIEAOBATEIBHOCTD IUIFOCOB U MUHYCOB. OTMETBTE, YTO
ClIeJIKa ¢ HyJIeBOH MPUOBUIBIO CUATACTCA MPOUrphIeM. TakuM o6pazom:

i s e

Kak BumHO, MOCIIEI0BAaTENEHOCTE COCTOHUT U3 6 puObUIel 1 6 yOBITKOB, Mo3TOMY X =2
* 6* 6 = 72. B nmocnenoBaTensHOCTH €cTh 8 cepuil, moatomy R = 8. Mwi Hazvieaem
cepuell Kaxcooe UsMeHeHue CUMBOJId, KOMOopoe 8Cmpedaemcs npu 4Ymenuu nociedosd-
menvHoCmu cieéa Hanpaso (m.e. XxpoHOL02UYeCKuL).

1. IMocnenoBarenbHOCTD OyAET BHITISIIETH CIEAYIONMM 00pa3oMm:- + + - +-++---+ 1.e. 1
2345678

2. Beruncnute 3Ha4eHUE BBIPAKCHUS
N*(R-0,5)-X Jlns Hamero mpuMepa:

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

90 - 72

18

3. Beruncnute 3HaYCHUE BBIPAKCHHS
(X*(X-N))/(N-1) Ins namero mpumepa:

(72* (72-12))/(12-1)
(72* 60)/11
4320/11



392,727272

4. Bo3pMUTE KBapaTHBIN KOPEHb YKCIIA, TOJyUYEHHOT0 B MyHKTe 3. B HameMm npumepe:

392,727272 "(1/2) = 19,81734777

5. Paznenute oTBET M3 MyHKTa 2 Ha OTBET U3 MyHKTa 4. OT0 U ecTh cueT Z. B Hamem
npumMepe:

18/19,81734777 = 0,9082951063

6. Tenmepr mpeoOpasyiiTe Bam cuer Z B JOBEPHUTENbHYIO TpaHuily. Pacnpenenenue
MEpPUOAOB sIBIsSIETCd OWHOMMANBHBIM pactpeneieHueM. OJHAKO Korjma paccmar-
puBatorcss 30 unm OOJbIIE CHACIOK, MBI MOXEM HCIOIh30BaTh HOPMAaIbHOE pac-
npejiesieHne, Kak On3koe K OMHOMUAIbHOMY. TakuM 00pa3oM, €CIIM BBl HCIIOJIb3yeTe
30 wim Oonee CHENOK, BBl MPOCTO MOXeTe mpeoOpa3oBaTh Bamr cueT Z B JIO-
BEPHUTENIbHYIO TpPaHMIly, OCHOBBIBAsCh Ha ypaBHeHMH (3.22) IS HOPMaIbHOIO
pacripesienieHusl.

CepuiiHBIN TECT MOJACKAXKET BaM, COACPKUT JIM Ballla ITOCIIEAOBATEILHOCTh BBIMTPHIIICH
U TPOUTPBINICH OOJbIIC MM MEHbIIE MONOC (CepHil BBIMIPBIIICH WM MPOUTPHILICH),
94eM MOXKHO ObLTO OBl OKHMIATh OT JEHCTBHTENBHO CIlydaifHOW MOCJIENOBATEIbHOCTH, B
KOTOpPOH HET 3aBUCHUMOCTH MEXJAy HCIbITaHUSAMH. Tak Kak B HalleM Ciydae Mbl
HaXOJWMCSl Ha YPOBHE OTHOCHUTEIIFHO HHW3KOW JOBEPUTEILHOW TPAaHUIIBI, TO MOXKHO
JIOMYCTUTh, YTO MEX/Y CIEJIKAMU B 3TOM MOCIE10BATEIbHOCTH HET 3aBUCUMOCTH.

Ecnu cyer Z umeer orpunaTenbsHOE 3HAUYEHHUE, TO MPH pacueTe JOBEPUTEIBHON Tpa-
HUIIBI IPOCTO BO3BMHUTE €ro abCOMIOTHOE 3HaueHue. OTpulaTeabHblil c4eT Z TOBOPUT O
MIOJIOKUTEIHPHON 3aBUCHMOCTH, TO €CTh II0JIOC MEHBIIE, YeM MPH HOPMAIILHOM pacIipe-
JeJICHUHM BEPOSITHOCTHU, U CJEIOBATENbHO, BBIUIPHIIIN MOPOXKAAIOT BBIUTPBIIIN, a MPO-
UTPBIIIH TOPOKAAIOT MPOUTPHIIHA. [10710KHUTENBHBINH c4eT Z TOBOPHUT 00 OTpHIIATEILHON
3aBUCUMOCTH, TO €CTh MOJOC OoJibllle, YeM INpPU HOPMAIBHOM paclpe/ielIeHud Be-
POSITHOCTH, M CJIEJJOBATEIBHO, BBIUTPBIIIA MOPOXAAIOT TMPOUTPHIIIH, & MPOUTPHIIIN
MOPOXK/IAIOT BBIUTPBILIH.

Kakoii ypoBeHb TOBEpUTEIFHON TPAaHUIIBI CYUTATh preMiieMbiM? CTaTUCTUKH, KaK
NPaBUJIO, PEKOMEHAYIOT JOBepuTenbHyr0 rpaHuny He MeHee 90%. Hexoropsie
PEKOMEHAYIOT TOBEpUTENbHYIO IrpaHuiy cBbitie 99%, yToObI OBITH YBEpEHHBIMH, YTO 3a-
BHCHMOCTh CYIIECTBYET, APYIHE PEKOMEHAYIOT MeHee cTporuii MunumyMm 95,45% (2
CTaH/IaPTHBIX OTKJIOHCHUS).

OueHb pelKo cucTeMa JIEMOHCTPUPYET JOBEPUTENbHYIO IpaHully cBbiie 95,45%, yare
Bcero oHa menee 90%. Jlaxke eciiu BbI HaijieTe CHCTEMY C JIOBEPUTEIILHON IPaHUICH OT
90 o 95,45, 5T0 HEe OyeT 30J0ThIM CaMOPOAKOM. UTOOBI YOSAUTHCS B 3aBUCUIMOCTH, Ha
KOTOpPOH MOXKHO XOpoImo 3apaboTaTh, BaM HYXHO Kak MuHUMyM 95,45%. Iloka
3aBUCUMOCTh HAxXOIMTCS HAa MPUEMIIEMOM JOBEPUTENBbHOM TIpaHMIEe, BBl MOXKETE
M3MEHHUTh CUCTEMY, YTOOBI YIIyUIIIUTh TOPTOBBIC PELICHHUS, JaXKE €CITU Bbl HE IOHUMAeETe
OCHOBHOH NpPHUYUHBI 3aBUCUMOCTU. Ecin BBl y3HaeTe NMPUUYHMHY, TO CMOXETE OLEHHTb,
KOTJa 3aBUCHUMOCTH JEHCTBOBala, a KOrJa HET, a TaKKe KOrjJa MOXHO OXHIAaTh
U3MEHEHHE CTENEeHM 3aBUCUMOCTH. Jl0 HacTosIero MOMEHTa Mbl CMOTpEId Ha
3aBUCUMOCTh TOJIBKO C TOYKH 3pEHHs TOTO, OblIa JIM MOCIEAHSAS CAEIKA BBIUTPHIIIEM
Wi npourpeimieM. Temepp Mbl  IONBITa€MCsl  ONPENENIUTh, €CTh JH B
IIOCJIEI0BATEIBLHOCTH BBIMTPBIIEH M NPOUTPHILIEH 3aBUCUMOCTh WM HeT. CepuilHbIi
TECT Ha HaJU4Me 3aBUCUMOCTH aBTOMATHYECKH IPUHUMAET B pacyeT MPOLEHT
BBIMTPBILIEH M mpourpsimeid. OAHAKO CEpUMHBIA TECT MO IMEPUOJaM BBIMIPBHILIEH U
IPOUTPBIIIEH YUUTHIBAET 1OCIE0068ameNbHOCHb BEIUTPHIILIEH U MPOUTPBIIIEH, HO HE UX
pazmep. JIns Toro 4toObl MONYyYUTh HCTUHHYIO HE3aBUCUMOCTh, HE TOJBKO Cama
MI0CJIEI0BATENbHOCTD BBIUTPBIIIEH M MPOUTPHINIEH JOIKHA ObITh HE3aBUCUMOMW, HO H
pa3Mepbl BBIMIPBINICH W MPOUTPHINICH B MOCIEIOBATEIBHOCTH TAaKXKE JOJDKHBI OBITH
HE3aBUCHMBIMH. BBIUTPBINIM M IPOUTPHILN MOTYT OBITh HE3aBHCHMBIMHU, OJHAKO HX



pa3Mepbl MOTYT 3aBHCETh OT pe3yJbTaTOB NpEAbIIyHIeld caenku (Wi HaoOopoT).
Bo3MOXHBIM  peleHHeM  SBIAE€TCA IPOBEACHHE CEPUMHOTO TeCTa TOJNBKO C
BBIUTPBIIIHBIMU CclieKaMU. [Ipym 3TOM IOJIOCHI BBIMIPBILNIEW CIEAYET pPa3AeiuTh Ha
JMHHBIE (M0 CPABHEHHUIO CO CPEAHUM 3HAUCHHEM pACIpENC/ICHHS BEPOSTHOCTH) W
MeHee JAnuHHblEe. TONBKO 3aTeM HaJ0 HCKaTh 3aBHCHUMOCTb MEXKIY pa3MepoM BbI-
UTPBIIIHBIX CAENOK, MOCJe 3TOr0 HEOOXOAMMO IMPOBECTU Ty K€ MPOLEAYypYy C MpOUr-
PBILIHBIMU CAEIKAMH.

Koppeasiuus

Ectp napyroii, u, MOXeT OBITh, JIYUIIHA CIIOCOO OMpeneNeHNs 3aBUCUMOCTH MEXIy pas-
MepaMHU BBIMIPBILIEH M NPOUTPHILIEH. DTOT METOJ MO3BOJISET PACCMOTPETh pPa3Mepbl
BBIUTPBILIEH U POUTPHILIECH C COBEPIICHHO IPYTrOM CTOPOHBI, U KOTa OH UCIOJIb3YETCS
BMECTE C CepuiiHbIM f TecToM, TO B3aUMOCBS3b CICIOK M3MEPSETCS ¢ OOJbINEH TIyOoH-
HOM. J[JIsT KOJMUYECTBEHHOMW OILICHKH 3aBUCHMMOCTH WJIM HE3aBUCHMOCTH JIaHHBIA METOJI
UCTIONB3YeT KOI(DPHUIMEHT JIUHEHHOW KOppeNsauu T, KOTOPBI HWHOTJa Ha3bIBAIOT
nupconosckum . Ilocmorpute Ha pucyHOk 1-2. Ha HeM m300pakeHbI J1Be aOCOIFOTHO
KOpPpPEJIIMPOBAaHHbIE  MOCIEIOBATEILHOCTH. MBI  Ha3bIBAEM 3TO  HOJOACUMENLHOU
Koppenayuetl.

Pucynok 1-2  [lonosxcumenvnas xoppensyus (r =1,00)




Pucynox 1-3 Ompuyamenvnas koppensyus (r = -1,00)

Tenepsr mocmorpute Ha pucyHok 1-3. OH moOKa3bIBaeT ABE IMOCIIEIOBATEIHLHOCTH,
KOTOpBIE HaxoAdTcs TOYHO B mportuBodaze. Korga onHa nuHUS UaeT BBepX, Apyras
crnenyet BHU3 (M HA000pOT). MBI Ha3bIBaeM 3TO OMpUYAMmMenbHOU Koppeayuel.
dopmyna asa ko3 duiimenTa TMHEHHON KOPPETSIUU T ABYX MOCIeA0BaTeIbHOCTEH X H
Y takoBa (4epTa HaJ MEpeMEHHON 0003HaYaeT cpeiHee apuPMETHICCKOE 3HAUCHUE):

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

Pacuer crnenyeT npou3BOAUTh CIENYIOIUM 00pa3oM:

1. Boruncnure cpennee XuY (t.e. Xu'Y )e

2. JIns KaxJI0ro nepuoAa HalaAWTe pasHOCTh MEXIy X U cpegHuM X, a Takke Y U
cpenHuM Y.

3. Tenepr paccuutaiite yucauTensb. s 3TOro A KaXIOro MepHoia MEePeMHOXKbTE
OTBETHl U3 Iara 2, ApyruMH CJIOBaMH, Ul KaXJOTo NEpHoJa YMHOKbTE Pa3HOCTh
Mexay X U cpeqHuM X, Ha pa3HOCTb MEXy Y U CpeTHUM Y .

4. CnoxuTe pe3ynpTaThl, MOJyYeHHbIE B IIare 3, 3a BCE MEPHOABI. DTO U €cTb
YUCIUTENb.

5. Teneppb HaiiauTe 3HaMeHaTeNb. J{J1s1 3TOro BO3bMUTE pe3yIbTaThl ara 2 i KaKa0ro
nepuoja, Kaxk A pazHocted X, Tak M s pa3HocTed Y, U BO3BEIUTE MX B KBaapaT
(Temepp OHU OYIyT MOJNOKHUTEILHBIMU 3HAUCHUSMH).

6. Cnoxxute BO3BelIEeHHbIE B KBajJpaT pazHocTH X 3a Bce nepuonsl. IIpoxenaiite Ty xe
OIEepaIUIO C BO3BEACHHBIMU B KBaJpaT Pa3HOCTAMH Y .

7. V3BnekuTe KBaJpaTHBIH KOPEHb W3 CYMMBl BO3BEIACHHBIX B KBaJpaT pasHoOCTed X,
KOTOpbIe HaiiieHsl B mare 6. Terneps npojenaiite To xe ¢ Y, B3sB KBaIpaTHBIA KOPEHb
CYMMBI BO3BEJICHHBIX B KBaJpaT pa3HocTeil Y.

8. YMHOXbTE J1Ba pe3ysbTaTa, KOTOpbIe Bbl HAILIM B mIare /, TO €CTh YMHOXbTE KBaJl-
paTHBIM KOPEHb CYyMMBI BO3BEICHHBIX B KBAJpaT pa3HOCTEW X Ha KBAaJIPaTHBIA KOPEHb
CYMMBbI BO3BEJICHHBIX B KBaJIpaT pasHocTel Y. DTO U eCTh 3HAMEHATEIIb.

9. Pazpenurte unciauTeNnb, KOTOPHI Bbl HAILIM B I1are 4, Ha 3HAMEHATEb, KOTOPHIN BB
Hanu B mare 8. 91o u 0yneT KodhPUIMEHT JIMHEHHONW KOPPEIISIIHH T.

3nauenue r Beerna Oyner mexay +1,00 u -1,00. 3nauenne O ykaswiBaeT, 4To Koppe-
JSIIAN HET.
Teneps mocmorpute Ha pucyHok 1-4. OH mpencTaBiseT CIEAyIOIIYI0 IOCIIEI0Ba-
TENBLHOCTE U3 21 chaenku:

,21,-1,3,2,-1,-2,-3,1,-2,3,1,1,2,3,3,-1,2,-1, 3
YroObl MOHATH, €CTh JHM Kakas-TM00 3aBUCUMOCTb MEXAy MpenblIyliell u Tekylien
CHIEJIKOW, MBI MOJKEM HCIOJIB30BaTh KO3(PPHUIMEHT JMHEHHOH Koppemsuuu. s 3Ha-
yeHnit X B Gopmyne ans r Bo3pMeM P& L mo xaxmoi cnenke. Jns 3nauenuit Y B dop-
MyJie Ui T BO3bMEM Ty K€ caMylo MocienoBaTenbHocTh P& L, Tonbko cMenieHHy0 Ha
ofHy caenky. Jlpyrumu crnoBamu, 3HaueHue Y — 310 npensiayniee 3HadeHue X. (Cwm.
pucynok 1-5.).



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
A 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
Vv
-2
o

;ucyHOK 1-4 Omoenvuvie pezynomamsr 21 coenxku
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Pucynok 1-5 Omoenvuvie pesyromamot 21 coenxu, cosunymule na 1 coenxy

CpenHue 3Ha4YeHHs pa3IUyvaloTCs, MOTOMY YTO Bbl yCpeAHsieTe TOJIbKO Te X U Y, KOTO-
pble YacTUYHO NEPEKPBIBAIOT JIPyT ApYra, Mo3ToMy mocienHee 3Hauenue Y (3) He
BHOCHT BKJaja B cpeanee Y, a nepBoe 3HaueHre X (1) He BHOCHT BKiIan B cpeaHee X.
Yucnurenb sBAseTcs cymMMmoi Bcex 3Hadenuid u3 crosiona E (0,8). UroOwl HaiiTu
3HaMEHaTeNb, Mbl U3BJIEYEM KBaJpaTHBI KOPEHb U3 UTOTOBOrO 3HaYeHHs cToibua F, To
ectb 8,555699, 3aTem H3BiIeYeM KBAJAPATHBIM KOPEHb U3 MTOTOBOTO 3HAYECHHUs CTOJOLA
G, 1o ecth 8,258329, m mepeMHOXUM WX, 4TO dacT B pesyinbrare 70,65578. Temnepn
paznenum uucnurens 0,8 Ha 3namenarens 70,65578 u moxyuum 0,011322. 3to Ham Ko-
3¢ unmeHT TUHEHHOW Koppensuud T. B manHOM ciaydae kKod(h(UIMEHT ITUHEHHOU
koppemsiiuu 0,011322 enBa 11 0 4eM-TO TOBOPUT, HO JIJISI MHOTHUX TOPTOBBIX CHCTEM OH
MOXET JIOCTUTaTh OOJNBIIMX 3HAa4YCHUI. Bbicokas mMoJoXKUTEeNbHAS Koppensuus (Imo
Kkpaiineit mepe, 0,25) roBOpuUT O TOM, YTO OOJBIIME BBIUTPHIINIA PEAKO CMEHSIOTCS
OONBIIMMH TPOWTPHIIAMH, W Hao0opoT. OTpHIaTeNbHBIE 3HAYCHUS Kod(h(UIEeHTa
koppemsuuu (Mexay -0,25 u -0,30) moapa3yMeBaroT, 4TO Mocje OOIBIIUX MPOUTPHIIICH
CJICYIOT OOJIBIITNE BBIMTPHIIIH, U HA000pOT. [[sl 3aJaHHOTO KOJIMYECTBA CHEIIOK C T0-
MOIIIbIO METO/1a, U3BECTHOTO Kak «Tpancghopmayua Z Quwepa», ko3 HULUEHT KOppe-
JSIIAA MOKHO TPeoOpa3oBaTh B IOBEPUTEIBHBIN YPOBEHb. JTa TeMa PacCMaTpPUBACTCS B
npunoxeHnn C. OTpunaTenbHy0 KOPPEISLHUIO TaK XKe, KaK U MOJI0XKUTENbHYI0, MOKHO
WCTIONB30BaTh B CBOMX HHTepecax. Hampumep, ecnm oOHapykeHa OTpHUIaTEIbHAs
KOppEJsIHs ¥ cUcTeMa MoKasaia O0JbIION MPOUTPHIII, TO B CIEAYIONIEH CASTKE MOKHO
OXKHUJIaTh OOJBIION BBIUTPBIII W TaKHUM OOpPa3OM OTKPBITH OOJbIIE KOHTPAKTOB, YeM
00bruHO. Ecnu u 3Ta cienka npuHeceT YOBITOK, TO OH HE JOJDKEH OBITh OYEHb OONBIINM
(13-3a OTPUILIATEITLHOI KOPPETSIINK).

Hakonern, npu omnpeneneHU 3aBUCUMOCTH Bbl JOJDKHBI MPOBECTU TECTHI MO Pa3HBIM
cerMeHTaM JaHHbIX. J{J1s1 3TOro paszbeiite Bamm JaHHBIE Ha J1BE WK OoJee yacTteid. Eciu
BbI YBHJIUTE 3aBUCUMOCTbH B TIEPBOIl YaCTH, TOT/1a TIOCMOTPUTE, CYIIECTBYET JIU 3Ta 3aBU-
CHMOCTh BO BTOPOH YacTW, M TaK Jajnee. IDTO TIOMOXKET HWCKIIOYUThH CIydyaw, TJIe
MOSIBIISIETCA Ka)XyIasicsi 3aBUCUMOCTh, HO (hakThuecku ee HeT. Mcmomb3oBaHUE 3THX
JBYX UHCTPYMEHTOB (CepuitHbIi TecT 1 KO3DOUIIMEHT JTHMHEHHOW KOPPEISLUH) TOMOXKET
OTBETUTh HAa MHOTHE BONPOCH], OJHAKO TOJIBKO B TOM Clly4ae, €CIH Yy Bac €ecThb
JOCTaTOYHO BBICOKAs JIOBEPHUTENbHAs TpaHMIAa W/WIM  JOCTATOYHO  BBICOKHIA
KO3 (UIIMEHT KOppensauud. bonpiyro 4acTe BpEMEHH 3TU HHCTPYMEHTHI BPS U Oy IyT
BaM TIIOJI3HBI, TaK KaK CIHUIIKOM 4YacTO BO (BIOYEPCHBIX TOPrOBBIX CHCTEMax
3aBHCHUMOCTh OTCYTCTBYeT. ECIiu BbI MOTy4YHTE TaHHBIC, YKA3BIBAIOLIUE HA 3aBUCUMOCTbD,
TO CJeIyeT o0sS3aTeIbHO BOCIIONB30BAaThCSI 3TUM OOCTOSITEILCTBOM B TOPTOBIE,
BEPHYTHCA U BKJIIOUUTH HOBOE MPABWJIO B TOPTOBYIO JIOTHKY, YTOOBI HCIIOJIB30BaTh



3aBUCUMOCTbG. JIpyrumMu cioBaMu, Bbl JJOJKHBI BEPHYTHCS U U3MEHUTD JIOTUKY TOPTrOBOM
CHCTEMBbI, 4TOOBI OHA YYHMTHIBAJA 3Ty 3aBUCHMOCTh (MUHYS OIPEICICHHbBIC CACIKH WIIN
pa3buBas CUCTeMy Ha JIB€ Pa3JIMYHbIE CHUCTEMbI, HAIPUMEpP, OAHA Ui CIENOK IOCIie
BBIMTPBIIICH W OJHA IS CHEIOK IMocjiae mpourpeiieii). Takum 00pa3oM, MOMKHO
YTBEPXKAATh, UTO, €CJIM B CHEJIKAX MOSBISETCS 3aBUCUMOCTh, BBl HE MaKCUMU3UPOBAIU
cucTeMy. 3aBHCUMOCTbh, €CJIM OHA HaiiieHa, HaJ0 UCIOJb30BaTh (ISl 3TOr0 M3MEHHUTE
MpaBUjIa CUCTEMbI), TIOKa OHA HE UCUe3HEeT. [IepBoii CTYNECHBIO B YIIPABJICHUH JCHbIAMU
A671eMCs UCNONb308AHUE U, CTIe008AMENbHO, YOaleHue 000U 3A8UCUMOCMU 8 COeTKAX.
YroObl y3HaTh O 3aBHCUMOCTH Oosblie, nmpountaidte npuioxenue C: «llogpoOuee o
3aBHUCHMOCTH. pPa3BOPOTHBbIE TOYKM M TecT IJIMHBI (a3e». Mbl paccmorpenu
3aBHCHMOCTh B OTHOIICHUU TOPTOBBIX MPHUObUICH U yOBITKOB. MOKHO TakXke MOUCKATh
3aBHUCHUMOCTh MEX]y HHIMKATOPOM M TOCJHEIYIOMIeH COCNKOW WM MEXIYy JH00BIMU
IBYMsl TepeMeHHbIMH. UTOObI y3HaTh Ooiiblle 00 STHUX KOHIEMLUSAX, MOCMOTPHUTE
npuioxxenue B, a mmeHHO: paznen «buHOMUANBHOE pacrpenereHue», MOCBAIICHHBIN
CTATUCTUYECKOM OLICHKE TOPIrOBOM CHUCTEMBI.

OObIYHBIC OINUOKH B OTHOIIEHUM 3aBUCHUMOCTH

Bynyun Tpeiinepamu, Mbl TOJDKHBI UCXOJHUTHh U3 TOTO, YTO B OOJIBIIMHCTBE PHIHOYHBIX
CUCTEM 3aBHCUMOCTH HE CyLIeCTBYeT. TO eCTh, IpU TOProBie B JaHHOW PHIHOYHOM CH-
CTeMe, Mbl HaXOJIUMCSI B CpeJie, TAe pe3yJIbTaT CIEIyIoNmel CACIKN He MpeacKa3yeM Ha
OCHOBE pe3yJibTata (pe3ysIbTaToB) MPEABIIYIINX CACIOK. ITO HE 3HAYHT, YTO B PHIHOY-
HBIX CHUCTEMax HHUKOTJa He ObIBaeT 3aBUCHMOCTH MEXIY CleIKkaMmH. Peub umer o Tom,
9TO HaM CJIeIyeT NEHCTBOBATh TaK, KaKk OyATO 3aBUCHMOCTH HE CYIIECTBYET, MOKa HE
Oyner yOoenuTenbHBIX J0KA3aTeIbCTB 00PAaTHOTO. DTO MPOU3OUIET B CiIydae, €ClId CUET
Z v k03 PUIIEHT TMHEWHON KOPPETSAINHN YKa3bIBAlOT Ha 3aBUCUMOCTh Ha PBHIHKE JaKe
C ONTUMHU3UPOBAHHBIMH TTapaMeTPaMH CUCTEMBI. Eciii MBI TocunTaeM, 4TO 3aBUCHMOCTD
€CTh, KOTJIa HET yOEeTUTENbHBIX JOKA3aTEeNbCTB, TO OOMaHeM camu ce0s U HE MOIydruM
XOpOIIMX TOPTOBBIX pPe3ysnbTaToB. Jlake eciu cuctema IoKas3ajia 3aBUCUMOCTH IPH
noBepuTeNbHON Tpanuie 95% ansg Bcex 3HAUEHWH Mapamerpa, 3TO HE JOCTATOYHO
BBICOKass JOBEPHUTENIbHAsI TpaHHWIla, YTOOBl C YBEPEHHOCTHIO TOBOPUTH, YTO Ha
OMpEJICJICHHOM PBIHKE WJIM B OINPEIEICHHOM CHCTEME 3aBUCUMOCTb MEXKAY CIEIKaMU
CYIIECTBYET.

[TepBas ommbKa 3aKII09aeTCS B TOM, YTO MBI MOKEM OTBEPTHYTh THIIOTE3Y, KOTOPYIO
cinenyeT TpuHATH. Eciu, ogHaKo, Mbl IPHHUMAaeM THIOTE3y, KOTJa €€ CIeAyeT OT-
BEepPTHYTh, TO COBEpIaeM JApyryro ommubky. He 3Has 3apaHee, BepHa WM HET TUTIOTE3A,
MBI JIOJDKHBI PEITUTh, KaKyI0 IIEHy MbI TOTOBBI 3aIUIATHThH 32 MEPBYIO OMIMOKY, a KaKyro
3a BTOpy0. MHOT1a 0/1HA OImIMOKa Cephe3Hee, UeM JpyTrasi, U B TAKUX CIydasX MbI JOJK-
Hbl PEIINTh, TPUHUMATh WU OTBEPraTh HEMOJATBEPKIACHHYIO THIIOTE3Y, BBIOMpas
MEHbIIIEE U3 IBYX 30I1.

JlommycTM, BBI XOTUTE MCITOJIH30BATh OMPEACIICHHYIO TOPTOBYIO CUCTEMY, HO HE yBe-
peHsl, Oyaer i1 oHa paboTaTh MPHU TOPTOBIE B PEKHUME PEAbHOTO BpEMEHU. 31eCh T'H-
MOTe3a COCTOMT B TOM, YTO TOProBas cMcTeMa OyJeT XOpoIIo padoTaTh B peXUME pe-
albHOTO BpeMeHH. Bbl periaeTe NpuHATH TUIIOTE3y M TOPTOBATh C MOMOIIBIO 3TOM CHUC-
Tembl. Eciii rumore3a HE MOATBEPIUTCS, TO BBl COBEPIIMTE BTOPYIO OIMUOKY U
3amjaaTuTe 3a Hee npourpbiiiamMu. C Ipyroil CTOPOHBI, €CIIH BBl PEIIUTE HE TOPrOBaTh MO
CUCTEME, KOTOopas Ha CaMOM JeJie OKaXXeTCs MPHUOBUILHOM, TO COBEPIIUTE MEPBYIO U3
PacCMOTPEHHBIX HaMH OLIHOOK. B 3TOM ciyuae 1ieHa, KOTOPYIO BBl 3aIlUIaTUTE, — 3TO
ynymieHHble TpuOsuTi. Uto nmydme? SIcHO, 94To ymymeHHas MpuObLIb. XOTS U3 ATOTO
IprMepa MOKHO ClIeJIaTh BBIBOJ, YTO €CJIM BbI COOMpAETECh TOPrOBaTh MO CUCTEME B pe-
KUME PEaJbHOTO BPEMEHH, TO €H, KOHEYHO, HaJO0 OBbITh NMPHOBUIBHON HA MPOILIBIX
JTaHHBIX, HO €CTh U IPYroil MOTHUB JAJISl UCIIONB30BaHMsI 3TOro mpumepa. Ecnu mbr gormy-
CTHIM, YTO 3aBUCHUMOCTH €CTh, KOT/Ia (DAKTHYECKH €€ HET, TO COBEPIINM BTOPYIO OIIHOKY.
Ilena, KOTOpPYIO MBI 3aIIATUM, — PEANbHBIN YOBITOK. OHAKO €CIM MBI IOMYCTUM, YTO



3aBHCUMOCTH HET, a OHAa HA CAMOM JIeJI€ €CTh, TO COBEPIIUM IEPBYIO OMIMOKY U yITyCTUM
npuObLIb. Cornacurech, 4TO Jy4Yllle YIIyCTUTh NIPUOBLIb, YeM MOHECTH pealibHble yObIT-
ku. [TosTomy, moka He OyaeT yOeauTeNbHOr0 0Ka3aTeIbCTBA 3aBUCUMOCTH, BaM JIydllle
UCXOJMTh U3 TOTO, YTO MPUOBUTH U YOBITKH B TOProBiie (HEBaKHO, MO MEXaHUYECKOU
CHCTEME WJIM HET) HE 3aBUCST OT MPEABIAYIIMX PE3yJbTaTOB. 31€Ch, KaK MOXET MOKa-
3aTbCd, CYLIECTBYeT HEKHM mapajokc. Bo-mepBbIX, eciu CylecTBYyeT 3aBUCHMOCTH B
cleNKax, TO cucTeMa mnojxonTtuManbHa. OJHAKO O 3aBHCHMOCTM HUKOTJA HENb3sl TO-
BOPHUTH C TOJHOW YBEpPEHHOCThIO. Eciim MBI Oynem nelcTBOBaTh, Kak OyITO 3aBUCH-
MOCTb eCTh (Kor/ia ()aKTU4eCKH €€ HET), Mbl COBEPILIMM 00Jiee TOPOTOCTOSIIYIO OLIHOKY,
4eM ecii Obl JeHCTBOBAM, Kak OyaTO 3aBUCMMOCTH HeT (Korjaa (pakTHYeCKH OHA eCTh).
JlomycTuM, 4TO B cUCTeMe C uctopued u3 60 craemok Ha OCHOBE CEpUHHOIO TecTa
oOHapy>kKeHa 3aBUCUMOCTH C JIOBEPUTEIbHBIM ypoBHEM 95%. MBI X0THM, 4TOOBI HaIla
cucremMa Obljla ONTHMAJIbHOM, MO3TOMY COOTBETCTBYIOLIMM 00pa3oM M3MEHsSEeM ee mpa-
BUJIA, YTOOBI MCIOIB30BaTh 3aMEUEHHYIO 3aBUCUMOCThH. [IpenmnonoxumM, mocie 3Toro y
Hac octaercs 40 cAeNoK, U 3aBHCUMOCTH OOJbIIE HET, B pe3yJbTare, Mbl MIPUXOJUM K
BBIBOJIY, UTO MpaBUJIa CUCTEMBI ONTUMalbHBL. Teneps mpu 40 caenkax Mbl moxydaem 0o-
nee Beicokoe ontumanbHoe f, yem npu 60 (O6onee moapoOHO 00 ontumansHoM f — manee
B 9T0i# riaBe). Eciu BBl OyJeTe TOproBath M0 3TOM CHCTEME ¢ HOBBIMHU MPaBHIIAMH, HC-
MOJIB3YIOIIMMH 3aBUCUMOCTh, IPUMEHSS 00Jiee BBICOKOE COMYTCTBYIOIIEE ONTUMAIIbHOE
f, a 3aBHCHMOCTH Ha caMOM Jiejie HET, TO pe3yJbTar OymeT Oimmke Kk 60 caenkam, 4eM K
40 cnenkaMm, B KOTOPBIX OBUIM TIOKa3aHbBI JIydylllMe pe3yibTarbl. Takum oOpasom, f,
KOTOpO€ BBl BBIOpasu, OyJIeT CABUHYTO BIIPaBO, YTO BBIPA3UTCA B MOTEPSAX, KOTOPHIE BB
MIOHECETE M3-3a TOTO, YTO MPEAINOJIOKMIA 3aBUCUMOCTh. ECliM 3aBHCHMOCTH MPUCYT-
CTBYET, TOTJa BbI OyeTe Oimke K MUKy KpuBoi f, momyckaroriei, 4To 3aBUCHMOCTD CY-
mectByeT. Ecnu Obl BBl pemuiy, 4To 3aBUCHMOCTH HET, KOT/1a (paKTUYeCKH OHa ecTh, TO
BbI ObLITH OBl ClieBa OT MuKa KpuBoH f, U Bamia cucrema Obuta Obl MOJONTHMATBHON (HO
BbI TIOTEPSICTE MEHbIIIE, YeM eCJTi ObI OBUIH CIIpaBa OT MHKA).

Kopoue roBops, nmmre 3aBUCUMOCTh. Eciii OHa OOHAPYKHUTCS C JIOCTaTOYHO BBHICO-
KOH BEpOSTHOCTBHIO, TOT/Ia U3MEHUTE IMpaBUJIa CUCTEMbI, YTOOBI MCIOIB30BATh 3Ty 3a-
BHCUMOCTh. B MIPOTHBHOM cilydae, MpHU OTCYTCTBUH YOETUTEIHHOTO CTaTUCTHYECKOTO
JI0Ka3aTeIbCTBA 3aBUCMMOCTH, CUUTANTE, YTO €€ HE CYIIECTBYET (M BbI MOHECETE MEHbB-
IIME MTOTEPH, eCIU (PaKTUICCKU 3aBUCUMOCTD BCE KE CYIIECTBYET).

MartemaTHuecKoe OKHJaHHuE

Takum ke oOpa3oM, BaMm JIydllle HE TOProBaTh, TOKa He OyJeT yOenuTeabHBIX JT0Ka3a-
TEIBCTB TOTO, YTO PHIHOYHAS CHCTEMA, IO KOTOPOW BBl COOMpPAETeCh TOPTrOBaTh, MPH-
OBUTBHA, TO €CTh MOKA BBI HE OyJIeTE YBEPECHBI, YTO PHIHOYHAS CHCTEMa UMECT IMOJIOXKH-
TEIbHOE MaTeMaTHYeCKOoe OXKHUIaHWe. MareMaTH4ecKoe OKHIAHUE SBISETCS CYMMOH,
KOTOPYIO BBI MOJKETE 3apad0TaTh WJIM IPOWIPaTh, B CPEAHEM, MO KakaoW craBke. Ha
SI3BIKE a3aPTHBIX UTPOKOB 3TO WHOT/IAa HA3BIBACTCS «npeumyuyecmeom uepoxa» (€cim oHO
MOJIOYKUTEIBHO IS UTPOKA) WIIH <HpeumMyuecmeom kazuro» (€CIii OHO OTPHUIATEIHHO
TS UTPOKA):

N

(1.03)  Maremariyeckoe — OXHMiAHHUE =2(Pi *A)),
' i=1

rae P = BeposATHOCTH BBIMIPHINIA WK IIPOUTPHIIIA,

A = BpIUTpaHHAs WIX IPOUTPAHHAS CyMMa;

N = KoaMYeCcTBO BO3MOKHBIX PE3YIbTATOB.

MaremaTnueckoe 0KMJaHUE — 3TO CyMMa IPOU3BEIECHUN KaKIOTO BO3MOKHOI'O BBIUT-
PpBILLIA WU IIPOUTPHIIIA U BEPOATHOCTH TAKOI'O BBIUIPHIIIA WIHA IPOUTPHILLA.



JlaBaiiTe paccMOTpUM MaTeMaTHYeCKOe OXHJaHUE UTPHI, TAe y Bac ecTh 50% mraHcoB
BBIMTPATh 2 noutapa u 50% mrancoB npourpats 1 momap:
Marematrueckoe oxxumanue = (0,5* 2) + (0,5* (-1)) =1+(-0.5) =0,5

B takom cirydae Balie MaTeMaTH4eCKOe OXHIaHHe — BRIMTPHIIT S0 IIEHTOB, B CPEIHEM,
3a0pOCOK.

PaccmoTpum cTaBKy Ha OIMH HOMEp B pyJieTKe. B 3ToM ciryuae Baiie MareMaTHuec-
KO€ O)KHJIaHHE COCTABUT:
MO =((1/38)* 35)+((37/38) *(-1)) = (0,02631578947 * 35) + (0,9736842105 * (-1)) =

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

Ecnu BBl mocTaBute 1 nosuiap Ha HOMEp B pyJsieTke (aMEpHKAHCKHI ABOMHOM HOJb), TO
MOJKET€ OXXKHUIaTh IPOUTPHII, B cpeaHeM, 5,26 LEHTOB Ha oauH Kpyr. Ecimu BbI
MTOCTABHUTE 5 TOJIIIAPOB, TO MOXKETE OXKHIATH IPOUTPHII, B cpeaHeM, 26,3

LIEHTa Ha OJUH KpyTr. OTMETbTE, UTO pasiuunslie CMAasKu UMerom paziuyHoe Mmamemamu-
yecKoe 0AHCUOAHUE 8 OEHENHCHOM GbIPANCEHUU, HO 8 NPOYEHMHOM OMHOUIEHUU OM CIAGKU
oHO 6cez0a oounarkoso. Odcuoanue cepuu CmasoK AGIAEMCS CYMMOU 3HAYEHUU
oorcuoanuil omoenvbHuix cmaeok. IloaTomy eciu mpu urpe B pyJeTKy Bbl craBuTE 1
JoJIap Ha umcio, 3areM 10 mommapoB Ha yncio, 3aTeM S J0J1apoB HAa YHCIIO, TO BAIIUM
O0IIMM OXHJIaHHEM OYIeT:

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

Takum oOpazom, ciemyer oxkuaaTh npourpbin 84,16 nenra. ITOT MPUHINN OOBSICHSET,
MOYEMYy CHUCTEMBI, B KOTOPHIX NBITAIOTCS U3MEHUTH pa3Mep CTaBOK B 3aBUCHMOCTH OT
TOT0, CKOJIbKO TMPOMTPHINICH WM BRIMTPHINICH ObLIO (JOmMycKas mpoliecc He3aBUCHMBIX
UCTIBITAHUIN), CYMTAIOTCS TNPOUTPHIMIHBIMUH. CyMMa OTPUIATEIbHBIX OXKUIAHUN TI0
CTaBKaM BCET/Ia SIBJISIETCSl OTPULIATEILHBIM OKUIaHuEeM!

B oTHOIIEHNH ynpaBieHus KallUTAIOM OY€Hb BaXKHO TIOHUMATh, YMo Npu uepe ¢ om-
PUUAMETILHBIM 0HCUOAHUEM Hem CXeMbl YNPABIeHUsT OeHb2AMU, KOMOPAsL MONCEMm
coenamsv 8ac nobedumenem. Eciu evt npodonscaeme uepamo, mo He3agucumo om
cnocoba ynpasieHus 0enb2amu 6bl RPOUZpaeme 8ech 6aul cuem, KAKUM 0bl 0601buUM
OH HU Obl1 6 Hauae.

DTa akCcMoMa BEpHA HE TOJIBKO I UTPHI C OTPHUIATCIIBHBIM OXKHJIAaHHEM, OHA HC-
TUHHA TaKXe JJIs UTPHI C paBHBIMU IIaHcaMu. [103TOMy eTMHCTBEHHBIN clydyai, Koraa y
BacC €CTh IIAHC BBIUTPATh B JOJITOCPOYHOMN MEPCIIEKTUBE, — ITO UTPa C MOJIOKUTEITHHBIM
MaTeMaTHYeCKUM OKuJaHueMm. KpoMe TOro, Bbl MOXETE€ BBIMTPaTh TOJIBKO B JBYX
ciryqasix. Bo-TiepBBIX, MPH MCMOJIB30BAHUN CTaBKU OJMHAKOBOT'O pa3Mepa, BO-BTOPHIX,
UCTIONB3ysl cTaBku nipu f, MeHbIleM 3HaveHus f, COOTBETCTBYIOIIErO TOYKE, B KOTOPOU
cpennee reomerpuueckoe HPR ctanoBUTCS paBHBIM MIM MEHBIITNM 1.

OTa akcMoMa MCTUHHA TOJIBKO MPHU OTCYTCTBUU BEPXHETO MOTJIOLIAIONIETO Oaphepa.
Hampumep, azapTHbIi HTpoK, KOTOphld HaunHaeT co 100 moiutapoB, IPEeKpaTUT UrpaTth,
ecau ero cueT BeipacteT 10 101 mommapa. Drta Bepxuss 1eab (101 qonmap) HasbiBacTCs
norJIonaromuM 6apsepoM. JlomycTuM, UTPOK Beeraa cTaBuT 1 nojutap Ha KpacHBIN IBET
pynetku. Takum o0pa3oM, y Hero HeOONbIIOE OTPUIIATEIBHOE MaTeMaTHYecKoe
oXumaHue. Y urpoka OoJblle MIAaHCOB YBUICTh, Kak ero cueT BeipacteT A0 101 mommapa
U OH MPEKpaTUT UrpaTh, Ye€M TO, YTO €r0 CUET YMEHBIIUTCA A0 HyJs, U OH Oyaer
BBIHYKJICH MPEKPaTUTh Urpath. Eciii oH OyIeT MOBTOPSATH 3TOT MPOIIECC CHOBA U CHOBA,
TO OKa)XETCS B OTPHIIATEIbHOM MaTeMaTHYeCKOM OXKuIaHuu. Eciu chirpath B Takylo
UTPY TOJBKO pa3, TO aKCHOMa HEeM30eKHOro OAHKPOTCTBA, KOHEYHO XKe, HE MPUMCHHIMA.
Paznuune mexay oTpHULIaTEIbHBIM OKUIAHUEM U TOJOKUTEIbHBIM OXXKHUIAHHEM — 3TO
pasnuare MEXIy JKU3HBIO U CMepThio. He mMeeT 3HaueHUs, HAaCKOJIBKO IMOJIOXKHUTEILHOES
WM HACKOJIBKO OTPHIIATEIbHOE OXKHIaHUE, BAXKHO TOJIBKO TO, OJOKUTEIBHOE OHO WU



orpunarensHoe. [loaToMy 10 paccMOTpeHHsS BOIPOCOB YIIPABICHUS KAalUTAIOM BBI
JOJKHBI HAMTH UTPY C MOJIOKUTETBHBIM 0)KUaHUEM.

Ecnu y Bac Takoii Urpel HET, TOTJa HUKAKOE YMpaBJICHHUE JeHbIaMU B MHpE HE CIia-
cer Bac.” C Ipyroil CTOPOHBI, €CII Y BAaC €CTh MONOKUTEIBHOE OKUIAHHE, TO MOXKHO,
MOCPEACTBOM MPABWJIBHOTO YMPABICHUS JIEHbraMH, MPEBPATUTh €ro B (PYHKIHIO JKC-
MOHEHLIMaJbHOrOo pocTa. He mMmeeT 3HaueHUs, HACKOJIBKO MaJl0 3TO MOJIOXKUTEIHHOE
oxumanue! J[pyrumu croBamu, HE MMEET 3HAYCHHS, HACKOJIBKO MPHUOBUIbEHA TOPTOBast
cuctemMa Ha ocHoBe 1 xoHTpakTa. Ecnu y Bac ecth cucrema, KoTopas BeIMrphiBaeT 10
J0JJIApOB  HA KOHTPAaKT B OMHOW caenke (mocie BblUeTa KOMHCCHOHHBIX U
MPOCKAJIb3bIBAHU), MOXKHO HCIOJb30BaTh METOJbl YIMPABICHUS KAIUTAJIOM TaKHM
o0pa3oM, 4ToOBI clenath ee Oojee MpUOBUIBHOM, YeM CHUCTEMY, KOTOpasl MMOKa3bIBaeT
cpeanroro mpuObute 1000 momutapoB 3a cuenky (mocie BblYeTa KOMHCCHOHHBIX U
MpOCKaJIb3bIBaHus). VMeeT 3HaueHHEe HE TO, HACKOJIBKO MPHOBbLIbHA Ballla CHUCTEMa
ObUTa, a TO, HACKOJBKO OIpPEAENEHHO MOXXHO CKa3aTh, YTO CHCTEMa IOKaXeT, IO
KpaifHell Mepe, MUHUMalbHYI0 HpuObUTL B OyaymeM. IlosTomy Hambonee BakHOE
IIPUTOTOBJICHHE, KOTOPOE MOXET CcIeNaTh Tpeiaep, — 3TO yOeauTbcs B TOM, YTO
CUCTeMa TIOKaXET MOJOXKHUTEIbHOE MaTeMaTHUeCKOoe OXuaaHue B Oyaymiem. s Toro
9YTOOBI UMETh MOJIOKUTENBHOE MaTeMaTHYECKOE OKUAAHNUE B OyAyIIeM, OUeHb BaKHO HE
OTPAaHUYUBATh CTENEHU CBOOOIBI BalIeld CHUCTEMBI. DTO JIOCTHTAeTCS HE TOJIBKO
YOpa3AHEHWEM WM  yMEHbIIEHHWEM  KOJMYECTBAa  IMapaMeTpoB,  MOAJEKAIIUX
ONTUMHU3AINU, HO TaKXKe W MyTeM COKPAIICHUsS KaK MOXHO OOJBIIEr0 KOJIHYECTBA
npaBuil cucteMbl. Kaxplii mapameTp, KOTOPBIM Bl A00aBiseTe, KaXa0e MpaBUiio, Ko-
TOpOE BBl BHOCUTE, KaXKJ0€ Melbyaiilliee H3MEHEHUE, KOTOPOE BHI JENIaeTe B CHCTEME,
COKpall[aeT YUCJIO CTemneHeld cBoOoabl. B mpeane, BaM HY)XHO MOCTPOUTH JOCTATOYHO
MPUMHUTHUBHYIO B TIPOCTYIO CHCTEMY, KOTOPasi IOCTOSIHHO OyIeT MPUHOCUTH HEOOIBIIIYIO
mpUOBUTE TIOYTH Ha JIOOOM phIHKe. I CHOBa Ba)XHO, 4TOOBI BHI MOHSUIH, — HE HMEET
3HAaYeHUs, HACKOJIbKO MPUOBUIbHA CHCTEMA, MTOKa OHAa MPUObLIbHA. JIeHbIH, KOTOPBIE BB
3apaboTaeTe B TOproeie, OyayT 3apaboTaHbl mocpeacTBOM 3()(HEeKTUBHOTO yIpaBiICHHUS
neHpramu. ToproBas cucreMa — 3TO TPOCTO CPEACTBO, KOTOpPOE [aeT BaM
MOJIOKUTEIIPHOE MAaTEMaTHYECKOe OKMIaHWE, YTOOBI MOKHO OBIJIO HCIOJIB30BATH YII-
paBnenue neHbramMu. CHCTEMbI, KOTOpbie paboTaroT (MOKa3bIBAIOT, MO KpaiHEeW mepe,
MUHHMAJIbHYIO TPUOBLIH) TOJIBKO HA OJHOM HJIM HECKOJIbKUX PBIHKAX WM MMEIOT pa3-
JUYHBIE MPaBUJIA WK MapaMeTphl U Pa3INuHbIX PHIHKOB, BEPOSITHEE BCErO, HE OyIyT
paboTaTh B peXUME PEalbHOTO BPEMEHH JOCTATOYHO A0iro. IIpobiema OONBITMHCTBA
TEXHUUYECKH OPUEHTHUPOBAHHBIX TPEHAEPOB COCTOUT B TOM, YTO OHU TPATAT CIUIIKOM
MHOTO BPEMEHHU W YCWJIMH Ha ONTHMH3AIMIO PA3IUYHBIX MMPABWI U 3HAYCHUH IMapameT-
POB TOPTOBOM CHCTEMBI. JTO JAET COBEPIICHHO MPOTUBOMOJIOXKHBIE pe3yabTaThl. Bmec-
TO TOTO, YTOOBI TPATUTH CHUJIBI M KOMITBIOTEPHOE BPEMS HA yBEIIMYCHHE MPUOBUICH TOP-
TOBOM CHCTEMBI, HAMPaBbTE SHEPTUIO0 HA yBEIUYCHHE YPOBHS HAJEKHOCTH MOTyYEHUs
MUHUMAJITBHON TIPUOBLITH.

PeI/IHBeCTI/IpOBaTL TOProBbIC Ilplllﬁbl.lll/l HJIN HET

JlaBaiiTe Ha30BeM cieaytolyto cucteMmy «Crucrema A». OHa COCTOUT U3 2 CICNIOK: Mep-
Bas BeiUrpbiBaeT 50%, BTOpas mpowurpsiBaet 40%. Eciu MBI HEe peMHBECTUPYEM IpH-

3T0 NpaBUIIO MPUMEHNMO K TOProBJIE TOJIBKO B OHON PHIHOYHOM cucteMe. Korna Bbl HaunHaeTe Toproats Ooiee
9YeM B OJJHOH PHIHOYHOM CHCTEME, TO BCTyNaeTe B HHYIO cpey. HampumMep, MOXKHO BKIIIOUNTH PBIHOYHYIO CHCTEMY C
OTPHUIIATEIBHBIM MaTEMAaTHIECKHM OXKUJAHUEM [T OJHOTO U3 PHIHKOB U B JIGHCTBUTENILHOCTH MOIYYHTh OoJiee
BBICOKOE MAaTEMaTHUECKOE OXKUAAHHUE, YeM NIPOCTO MATEMaTUYECKOE O’KUIaHUE TPYIIIbI IO BKJIIOYEHUS! CUCTEMBI C
OTpHUIaTeIbHBIM OkuganueM! boee Toro, BO3M0OXXHO, YTO MaTEMaTHIECKOE OXKHIAAHHE JUIS TPYIIIHI ¢ BKIFOUYCHUEM
PBIHOYHOM CHCTEMBI C OTPHIATEILHBIM MAaTEMATHIECKIM OXXHIaHUEM OyIeT BBIIIE, YeM MaTeMaTHIECKOe OXKUAaHNe
000 0TAENBHOM peIHOYHOU cucTeMbl! B HacTosimee BpeMst Mbl pacCMaTpHBaeM TOJIBKO OAHY PHIHOUHYIO CHCTEMY, H
UTSL TOTO, YTOOBI METOBI YIIPABICHUS JJeHbraMU padoTanu, HeoOX0JUMO UMETh ITOJIOKUTEIFHOE MATEMaTHIECKOe
OXKHJAHHE.



Obu1b, TO BRIUTpBIBaeM 10%, ecnu peMHBECTUPYEM, Ta K€ MOCIEA0BATEIbHOCTh CACIOK
naet npourpsim 10%.

Cucrema A
be3 peunBecTHpOBAHUSA C peMHBECTHPOBAHHEM
Homep P&L Tombiii P&L Hombiii
CHEJIKH .y gt o, KangTan S e KAUMTAN
100- 100
1 50 150 50 130
2 -40 110 -60 90

Teneps naBaiite mocMoTpuM Ha cuctemy B (Beiurpbim 15% u npourpsiin 5%), koTopas
Tak ke, kak u cucreMa A, mpuHocuT 10% 3a 2 crmenku mpu OTCYTCTBHHM PEUH-
BecTHpoBaHus. Ho mocMoTpuTe Ha pe3ynbTaTsl CHCTEMBI B TIpy peMHBECTHPOBAHHH:

B OTJIMYME OT CUCTEMBI A OHA 3apadaTbIBAET IECHBIH.

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

Ba)XHO IOHMMATB, YTO NpuU MOpP2o6e C peUH8eCmMuUpPoOSaHuem 6blUPblUHAsA CUCmema
ModCcem npespamumscsi 8 NPoUSPblUHYIo cucmemy, Ho He Haobopom! BpMrpbIIHasS

CUCTEMa  TMpeBpaliaeTcsi B  MPOUTPHIIIHYIO

cUCTeMy IpH  TOproBile ¢

PEUHBECTUPOBAHUECM, €CIIU JOXOAbI HEAOCTATOYHO IMMOCICIOBATCIIbHBI.
Hzmenenue I’lOp}ZaKCl UMW  NOCNe008AMENbHOCIU — COCNOK He  Gausem Ha

OKOHYAmMEeNbHblll  pe3yabmam.  ITO

BEPHO IpU  OTCYTCTBUHU

PCHHBECTUPOBAHUS, HO U MPH PEHHBECTUPOBAHMH (XOTS MHOTHE OMIMOOYHO IOJIATaIoT,

YTO 3TO HE TaK).



Cuctema A

Be3 pepHBecTHpOBARMA - i, C peMHBECTHPOBAHMEM
Homep P&L Ioxnbii » P&L Ionabiit
CHAENKH KAOUTAT KANHTAN
100 100
1 -40 0 -40 60
27 50 110 30 90
Cucrema B
be3 pennBecTHpOBaHNA C peunne OBAHHEM
Homep P&L Tlommbrii P&L Toanbiid
CAeIKH Kanuran KanuTal
100 100
1 -5 95 -5 95
2 15 110 14,25 109,25

O4eBUAHO, YTO NOCIIENOBATENBHOCTD CIEIOK HE BIMAET HA OKOHYATEIbHBIN pE3yib-
TaT, HEBA)XKHO, MCIIOJIb3YEM MbI PEMHBECTUPOBaHME WM HeT. OAHUM U3 IUIIOCOB IPU
TOPrOBJI€ HA OCHOBE PEHMHBECTUPOBAHMS SBISAETCS TO, YTO HPOMUIPHILN OOBIYHO
criaxuBarorcss. Korma cucrema BXOOUT B IEPUOJA  IPOWIPBIIEH, 33 KaXIOW
IIPOUTPBIIIHOMN CIENKON CIAENYET CHENKa C MEHBIINUM KOJINYECTBOM KOHTPAKTOB.

Ha nepBbIif B3risa KakeTcsl, YyTo JIydllle TOProBaTh 0€3 peMHBECTUPOBAHUS, TaK Kak
B 3TOM Cllyyae BEpOATHOCTh BBIUTphIIIA Oojbine. OJHAKO 3TO HEMpPaBWIBHOE YT-
BEp)KJIEHUE, TaK KaK B peaJbHOM TOProBj€ Mbl HE 3a0upaeM Bce NMPUObBUIM U HE IO-
KpbIBaeM BCE€ HallM YOBITKHM, N00aBiss cpelcTBa Ha cyeT. bonee Toro, mpupona
MHBECTUPOBAHUS WM TOPTrOBJIM OCHOBAaHA HAa CMEIIMBAHUU MCXOJIHBIX U MOJYYEHHBIX B
pe3ynbTaTe TOPrOBIU CpeACTB. Eciy Mbl HE MPOHM3BOAUM 3TOTO CMEIIMBAaHUs (KaK B
cllydae OTCYTCTBHS PCHHBECTHPOBAHHUS), TO HE MOKEM HAJCETCsl Ha 3HAYMTEILHOE
YBEJIMUEHHUE KalUTAalIa.

Ecmu cucrema nmocratouHo 3¢QexTrBHA, TO MPHUOBLIHM, TONXYYEHHBIE HA OCHOBE
peMHBECTHpOBaHUsA, OyayT HaMHOro Oojbllie npuObLIeH, MNOIy4YeHHBIX 0e3
MHBECTUPOBAHUS.

HN3meHeHHe cTENEHHN NPUIroAHOCTH CUCTEMbI AJI PCUHBECTHPOBAHUA
MOCPEACTBOM CPEAHET0 rcOMETPUIECCKOTO.

Jlo HacTOSIIET0O MOMEHTA MBI BHJICIH, KaK CHCTEMY MOYKHO Pa3pylIUTh, OJaromaps
OTCYTCTBHUIO CTaGI/IHLHOCTI/I OT CACJIKU K CACIIKE. He o3nagaer nu 9TO, YTO MbI JOJI’KHBI
MPEKPATUTH TOPTOBJIIO U TIOJIOKHUTH JICHBTY B OaHK?



Cucrema B 1 RN e
P Be3 pennBecTHPOBAHMA C peunBecTHpPOBAHHEM
Howmep P&L Iombiii P&L Tommbiii
COeJKH o . KanuTai KAUTAN
100 100
1 15 115 15 s s
2 AT 110 5757 109,25
3 ~1 109 -1,0925 108,1575
4 -1 108 -1,08157 107,0759
TlporieHT BHIMIphIIei 25% » ' 25% o
Cpenusis cnenka 2 1,768981
Puck / BuIMTpeiI ' 2,14 ' 1,89
CraHgapTHOE OTKJIOHEHHE 7,68 7,87
CpenHss cienka / CTaHIapTHOE OTKIIOHEHHE 0,26 : 0,22
Cucrema C I A SRR
) ‘ . Dbe3 perBecTHpPOBAHNS C peuHBeCTHPOBAHHEM
Homep P&L Tombiii P&L ITosmb1it
CAeaKH - Kamuran KalHTal
100 ’ 100
1 1 101 1 101
2 1 102 1,00 102,01
3 1 103 1,0201 103,0301
4 1 104 1,030301  104,0604
IIpoueHT BLIMIpBILIEA ¥ - . 1 , 1
CpenHsisi caenka 1 ' ' 1,01510
Puck / BHIMTpHIET - o -
CraHzapTHOE OTKIOHEHHE 0 0,01
Cpennsia coenka / CTaHIapTHOE OTKIIOHEHKE - ' ’ | 89,89

Tenepp, ecau Mbl JEHCTBUTENBHO CTPEMHMCS K IOCIEIOBATEIBHOCTH, PACCMOTPUM
OaHKOBCKHUH JIEMO3MUT, aOCOMIOTHO CTAOMIIBHBIN MHCTPYMEHT (10 CPaBHEHHIO C TOPIOB-
JIeit), BBITUTIAUUBAONMA 1 TMyHKT 3a onpeaeieHHbIN neproa. HazoBem a1y cepuro cuc-
temor C. Hama 1ienr — MakCMMHU3UPOBATh MPHUOBUTH MPU TOPTOBJIE C PEUMHBECTHPOBA-
HueMm. C 3TOW TOYKM 3peHMs Hallla Jydllas PEMHBECTULMOHHAS MOCIIEJOBATEIbHOCTD
MMeEeT MECTO IMpPH MCIOob30BaHuu cucTeMbl B. Kak BbIOpaTh HaWIyuIIyto CUCTEMY HpU
HUIMYMKA MHQOPMALMU TOJIBKO O TOpromie 0e3 peuHBecTHpoBaHus? Ilo mpoueHTy
BBIMTPBITITHBIX cneok? [To obmieit cymme 3apabotka? [1o cpenneit caenke? OTBeTOM Ha
3TH BOMIPOCHI OyJIET «HET», TaK KaK OTBETUB «/1a%», MBI JIOJKHBI TOPTOBATh 10 CUCTEME A
(M ¥MEHHO 3TO pEIICHHE MPUMET OOJIBIIMHCTBO (PBIOYEPCHBIX TpelaepoB). UTo eciu
NPUHITH PEUICHUE, UCXOI M3 HauOOJNbIIeH CTa0MIBHOCTH (TO €CTh MCXOJs W3 Hau-



OOJIBIIIETO OTHOIICHUH CPEMHss CAeiKa / CTaHAapTHOE OTKJIOHEHHE MJIM UCXOMS W3 ca-
MOT'0 HHM3KOTO CTaHIApTHOTO OTKJIOHeHHH)? Kak HacyeT caMoro BBICOKOTO OTHOIICHHS
PUCK / BBIUTPHIII WK CAMOTO HH3KOTO MPOMTPHIIMIA? DTO TOXKE HE MOMOXKET HaM C Tpa-
BIWJIBHBIM OTBETOM. Eciii MBI OyzieM BHIOMpATh CHCTEMY 10 STHM IPU3HAKaM, TO JIydIle
MOJIOKUTH JCHBTU B OAHK ¥ 3a0BITh O TOPTOBIIE.

Cucrema B oGnagaer XxopomunM coueTaHueM MPUOBUTBHOCTH U CTAOMIBHOCTH. CUCTEMBI
A u C He o0naiarT 3TUMU KauecTBaMU. BOT moyemy cucrema B paboraer mydiie Bcero
IPU TOPTOBJIE C PEHHBECTHpOBaHWEM. KakoB Hamrydmwid croco® H3MEpeHHs] STOTro
«XOpOIIero co4yeTaHus»? J[aHHyr0 MpoOiieMy MOXHO PEUIUTh C TMOMOIINBIO CPEIHEro
re€OMETPUYECKOr0. DTO POCTO KOpeHb N-i CTENeHN U3 OTHOCUTEIHHOTO KOHEYHOTO Ka-
nutana (TWR), rae N sBisiercs komuuecTBoM nepuooB (caenok). TWR mis aTux pac-
CMaTPUBAEMBIX TPEX CUCTEM OYIyT CIICTYIOIUMHI:

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

Cucrema C v ,‘ 1,040604

Tak Kak B KaXJI0M TaKOW cucteme 1o 4 CAENKH, TO, YTOOBI MOJTYUUTh CPEIHEE TeO-
METpHUUYECKOE, BO3bMEM KOpeHb ueTBepToit ctenenu T WR.

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 = 06]].[66 KOJIMYECTBO CACIOK,

HPR = npuObL1b 3a onpeAeeHHbIH nepruo (€AnHKIIA TUTIOC YPOBEHB JI0 X014,
nanpumep HPR =1,10 o3navaet 10% npuObLIh 32 JaHHBIHA MEepuoJl, CTaBKy WU
CIIEIIKY);

TWR =koau4ecTBO 10JUIapOB HA KOHEI[ CEpHU MEepHO0B / CTaBOK / CIENOK Ha
JIOJUTap MEPBOHAYAIIBHON MHBECTULINH.

Jlanee mpeacTaBiieH Ipyroil crnocod BIpaXKEHUS 3TUX NEPEMEHHBIX:

(1.06) TWR = (koueunoe cocrosiaue cuera) / (HauanpHOE cocTosiHue cuera) CpemHee

reomeTpuyeckoe (G) paBHO BamieMy (akTopy pocTa 3a Urpy, HIIH:

(1.07) G = (KOHEYHOE COCTOSIHME cYeTa / HAYaJbHOE COCTOSHHE CYETa)
~ (1 / XOJIM4ecTBO MIp)
Kaxk mbI yxe ckazanu, cpeiHee TeOMEeTpUIecKoe — 3TO (aKTOp POCTa BaIlEro cyeTa
3a urpy. CucreMa ¢ HauOONBIIMM CPEAHUM T'€OMETPUYECKUM SIBISETCS CHUCTEMOM,
KOTOpasi IPUHECET HAMOOJBIITYIO MPUOBLIL, €CITM TOProBaTh HA OCHOBE PEHHBECTHPO-



BaHUs J0x070B. CpeqHee TeoMeTpUIecKOoe MEHBIIE €IUHUIBI 03HAYAET, YTO CHCTEeMa
OyZIeT TepsTh IeHbI'H, €CJIH BbI OyeTe TOProBaTh Ha OCHOBE PEMHBECTUPOBAHUSI.

O} PeKkTUBHOCTh MHBECTUILIMH YACTO OIEHUBACTCS C TOYKH 3PCHHS IUCIIEPCHH J0-
xonoB. Koadpdunuents Illapma, Tpeitnopa, [[xeHcena, Bamu u Tak panee, mbITalOTCS
cooTHecTH 3(PPEKTUBHOCTh MHBECTHPOBAHM C Aucnepcueii. CpeaHee reoMeTpuieckoe
MOXKHO paccMaTpuBaTh KaK OJHY M3 Takux BeauuuH. OJHAKO B OTIMYHE OT JIPYrHX
Kod((UIIMEHTOB CpeHee reoMeTpuieckoe u3mepser 3(h(HEeKTHBHOCT, WHBECTUPOBAHUS
10 OTHOIICHUIO K JUCIEPCHH B TOM XK€ MaTeMaTHuecko (opme, B KOTOPOH 3amaeTcs
OayaHC BaIIero cyera.

VYpasuenue (1.04) MOKHO IPOKOMMEHTHPOBATH ClieayiommM obpazom. Ecin HPR =
O, To BBI IOTHOCTHIO BBIHAETE U3 UTPHI, TAK KAaK BCE, YTO YMHOXAETCS HA HOJIb, PABHO
Hymro. JIro6ast GomnbImasi MpOUTPHIIHAS celka OyJeT MMETh caMoe HeOJaronpusTHOES
BiausiHue Ha TWR, Tak Kak 3Ta QYHKUIUSA MYIbMUNIUKAMUEHA, 3 HE A0OUMUEHA.

Kak syuie Bcero penHBecTHPOBATH

Jlo aToro MmomeHTa peus nuia o peuraBectupoBannu 100% cpencts co cuera. U xots Ham
M3BECTHO, YTO JIJIsl MAKCUMH3AIUU TOTCHIUATBHO MPUOBLTLHON CUCTEMbI MbI JIOJKHBI
PEHHBECTUPOBATH, UCTIONIb30BaHUE B Kax o caenke 100% kamuTana Bpsia 1M pasyMHO.
Paccmotpum urpy (50/50) ¢ Opockom mMoneTsl. [Ipemonoxkim, BaM TIaTsT 2 A0JUIapa,
eci BBl BBIMTpBIBacTe, M Tepsiere 1 mosutap, eciu mpourpsiBaete. Maremarnueckoe
oxunganue coctapisier 0,5. [Ipyrumu cioBamu, clieyeT 0KuIaTh Berphima 50 meHToB
B CpeaHEeM 3a OpocOK. DTO BEpHO A MEepBOro Opocka M Ui BCEX MOCIHIEYFOIINX
OpOCKOB TpH YCIIOBHHM, YTO BBl HE YBEIMYHMBacTe CymMMy cTaBku. Ho B mporecce
HE3aBHCUMBIX UCIIBITAHHH MMEHHO 3TO M cJexyeT aenaTh. Koraa BbI BBIMTPBIBAETE, TO
JIOJDKHBI YBEITMYMBATH CTABKY MPU KaXKIOM OpOCKe.

JlommycTuM, BBl HAYMHAETE UTPY C OJHOTO J0JUIapa, BEIMTPHIBACTE MIPU MEPBOM OpOCKE U
3apabarbiBaeTe JBa noiuiapa. [Ipu ciemyromieM Opocke BbI TaKXKE CTaBUTE BeCh cueT (3
JoiUIapa), OAHAKO Ha 3TOT pa3 MpPOUTpbIBacTe M Tepsere 3 jaoiuiapa. Bel mpowurpaiu
MepBOHAYAIBHYI0 cyMMy B 1 mostap u 2 mosuiapa, KOTOpbie paHee BhIMrpaid. Eciu Bbl
BBIUTPBIBACTE MPH MOCIEIHEM OpOCKe, TO 3apabaTsiBacTe 6 MOIapoB, TaK KaK CAEIaln
3 craBku 110 1 noutapy. Jlemo B Tom, uto ecim Bbl uctionb3yere 100% cuera, To BIiIeTe
U3 WIPBl, KaK TOJBKO CTOJKHETECh C MPOHTPHINIEM, YTO SBISETCS HEU30EKHBIM
coObiTueM. Eciin Obl MBI MOTJIM MEPEUrpaTh MPEIbIAYIINN CIIEHAPUIA W BbI JeNanu Obl
cTaBku 03 pPEeHMHBECTUPOBAHUS, TO BBIMIpanyd Obl 2 mojulapa NpH NEPBOH CTaBKE U
npourpaniu 1 mommap mpu Bropoii. Temepp Bama uucras npuObLIs 1 mosuiap, a cyer
paBeH 2 nostapam. ['e-To Mexy STUMHU JBYMS CIIEHApUSMH HAXOIUTCS ONTUMAJIbHBIN
BBIOOpD CTAaBOK TIPU TOJOXKUTEIBHOM OXHIaHUU. OJHAKO CHadana Mbl JIOJDKHBI
paccCMOTpPETh ONTHMANBHYIO CTPAaTETHMIO CTaBOK JUIS WIPbl C  OTPHLATEIbHBIM
oxuganueM. Korma Bbl 3HaeTe, YTO Wrpa MMEET OTPHUIATEIIFHOE MAaTeMaTHYECKOe
OXXHJaHUE, TO JIy4IlIel CTaBKOW Oy/leT OTCyTCTBHE CTaBKU. [lOMHUTE, UTO HET CTpaTeruu
yIOpaBliCHUs JCHbIaMH, KOTOpas MOXKET TPEBPATUTh IMPOUTPHIINIHYI0 HUIPY B
BBIMTPHIIHYI0. OIHAKO €CITM BBl JIOJDKHBI C/IENATh CTaBKY B WUIPE C OTPHLATEIHHBIM
OXHMJAHUEM, TO HAWIy4dllel CTpaTeruedl OyAeT cmpamecus MAKCUMATbHOU CMENOCMU.
Jlpyrumu  clioBamMM, BaM HaA0 clIelaTh KaK MOXXHO MEHbIIE CTaBOK (B
MPOTUBOIIOJIOKHOCTh MIPE C TMOJOXKUTEIbHBIM OXKHIAHHEM, IJIe CICIyeT CTAaBHTh Kak
MOXKHO uyamie). Yem OOnbIIe TOMBITOK, TEM OOJIbIIE BEPOSTHOCTh, YTO IPH
OTPHUIATEILHOM OXXKUJIaHMH BbI mpourpacte. [103TOMy MpH OTPUIIATEIFHOM OXKHIAHUU
MEHBILIE BO3MOXXHOCTH [UISi MPOUWTPBIIIA, €CIH JUIMHA WUIPbl yKopauuBaercsi (TO ecTb
KOTJIa YUCJIO MOMBITOK npuOsmkaercss k 1). Eciu Bel urpaere B Wrpy, rjae eCTh IIAHC
49% Bemrpars 1 gomnap u 51% npourpats 1 qommap, TO Jydlle BCEro cAeaaTh TOJIBKO
OJIHY TOMBITKY. UeM 0oJibllie CTaBOK BbI Oy/IeTe JieNaTh, TeM OOJIbIIC BEPOITHOCTD, YTO
Bbl mpourpaere (C BEPOSTHOCTHIO MPOMIPHIIIA, MPHOIMKAOUICHCS K YBEPEHHOCTH,
KOTJIa Urpa MpUOIMmKaeTcss K OECKOHEYHOCTH). DTO HE O3HAYACT, YTO BbI JOCTUTACTE



MOJIOKUTENBHOTO OKHMJIAHUSA MPH OJHOM IIONBITKE, HO Bbl, MO KpalHEHd MepeE,
MUHUMU3HUPYETE BEPOSATHOCTh IMPOUTPHIIIA, COBEpIIAsi TOJIbKO OAHY IOMBITKY. Temnepb
BEpHEMCSI K HIpe C TIOJOXKUTEIBbHBIM OXHIaHWEM. MBI pelmin B Hadaie 3STOU
IUCKYCCHH, YTO B JIFOOOH ClIeJKe KOJIMYECTBO KOHTPAKTOB, KOTOPOE OTKPBIBAET Tpeuaep,
ompenensercs pakropom f (dncino mexmy O u 1), uTo mpeacTaBisieT COO0H KOJTMYECTBO
KOHTPAKTOB, 3aBHUCAIIEE KaK OT MMPEANOIaracMoro MpourphIia

B CIIEAYIOIIEH Cenke, Tak u OT obmiero Oananca cuera. Eciu Bbl 3HaeTe, 4To obnamgaere
npeumyinecTBoM mpu N cTaBkax, HO He 3HaeTe, Kakue u3 3TUX N OyayT BeIUrpbimiamMu (1
Ha KaKylo CyMMY), a KaKue U3 HUX OyJyT MpOHUrphimaMu (M Ha KaKyr CyMMY), TO JIy4IlIe
BCEro Ha OOJIBIIIOM OTPE3KEe BPEMEHH PUCKOBATh OHOM M TOM e JIOJICH Balllero cuera.
DTOT METOJl, OCHOBAHHBIM Ha HCIIOJIb30BaHUH (PUKCUPOBAHHOUN MIOJIM BAIIETO CYETa, U
SIBJISIETCS JIy4llled CUCTEMOW CTaBOK. Eciam B Balux clelikax €CTh 3aBUCHUMOCTH, €
BBIUTPBIIIN MTOPOXKIAIOT BBIUTPHININ, a TPOUTPHIIIN MMOPOXKAAIOT MPOUTPHIIIN, WIH Ha-
000pOT, TOTJ]a BCE PaBHO Jy4Yllle CTaBUTh OIMpPEIEICHHYIO JOJI0 Ballero 0OIero cyera,
HO 3Ta 1o ye He Oyaer (uxcupoBaHHOW. B 3TOM ciydae monst cuera AODKHA
OTpaXkaTh JEHCTBUE 3aBUCHUMOCTH (€CJIM BbI HE OTIYTHYJU» 3aBUCHMOCTb OT CHCTEMBI,
CO3JIaB CHCTEMHBIC MPABHUJIA JIJISl €€ UCIIOJIb30BAHMS).

«[logoxaure, — ckaxere Bbl. — Pa3Be He Oecrosne3Hbl BCE ITH CUCTEMbI CTaBOK?
Pa3Be oHM mpeo0NeBaOT MPEUMYIIECTBO Ka3MHO? OHU TONBKO OTHAISIIOT MOMEHT
MOJIHOTO pa3zopeHus!» OTo abcomoTHas mpaBaa Uil CUTyallMd C OTPHUIATEIbHBIM
MaTeMaTUYeCKUM OXuaaHueM. Korjga oxupaHue MOJIOKUTEIbHOE, Tpehaep/a3apTHbIi
UTPOK CTOMUT TIepe] BOMPOCOM, KaK HaWIydlluM o0pa3oM UCHOJIb30BaTh ATO
MOJIOKUTEIHHOE OKUIAHHE.

Toprosist onTUMaJIbHON (PUKCUPOBAHHOM 10/1€H

Bce, 0 ueM MBI rOBOpUIIM BbILIE, TOATOTOBWIIO OCHOBY JUISl 3TOTO pasnesia. Mbl Tenepb
3HaeM, 4TO Mepel TeM, Kak 00CyXJaTh BEIMYMHY CTaBOK HA JIaHHOM PBIHKE WJIH B CHC-
TeME, HaJ0 MOHATh, €CTh JIM Y BaC MOJOKHUTEIBHOE MAaTeMaTUYECKOE OKHIaHUE. MBbI
YBHICIIH, YTO TaK Ha3bIBaeMasl «XOpolias cucTeMa» (KOoria MaTeMaTHUECKOE OJKHIaHHE
HUMEET TOJIOKUTEIIbHOE 3HaUCHHE) (PAaKTUYECKH MOXET OBbITh HE TAKOW YK M XOPOIIeH
IIPU PEUHBECTUPOBAHUU JOXOJOB, €CIIM PEMHBECTUPOBATH CIUIIKOM BBICOKUUA MPOLEHT
BBIMTPBILIECH IO OTHOIIEHHIO K pPa3dpocy pe3ynbTaroB cucreMbl. Eciu B neilcTBu-
TENBLHOCTH €CTh IOJIOKHUTEIHLHOE MaTeMaTUUECKOE OKHMAaHHWE, KaKUM OBl MaJIEHbKHM
OHO HU OBLIO, UCTIOJB3YHUTE €r0 C MaKCUMaJIbHOW oTaauei. [Ipu He3aBUCHMBIX HCIIBI-
TaHUSAX 3TO JOCTUTAETCS MOCPEICTBOM PEUHBECTUPOBAaHHUS (PUKCUPOBAHHOM IONM Ba-
nrero o6mero cuera.t

Kak Ham HaiiTi 310 ontumainsHoe f? B mocnenHue necsaTuineTus a3apTHBIMH UTPOKAMHU
HCMOJIb30BAJIOCh MHOKECTBO CHCTEM, camMas W3BECTHAs M TOYHAs M3 KOTOPBIX —
«Cucrema craBok Kemmm, sABisronascs MpPOJOKEHHMEM MaTEeMaTUYECKOH UIeH,
BBLIBHHYTOW B Hadasre 1956 roxa /xonom JI. Kemmn mutaammm.

W3 xputepus Kemnu cnemyer, 94TO Mbl TOJDKHBI MUCTOIB30BaTh (PUKCHPOBAHHYIO JOIIO
cueta (f), koropast Makcumuzupyet pynkio pocra G (f):

(1.08) G(H)=P=*In(1 +B*f) + (1 - P) *In(l - ©),
VIS f = onTumanbHas puKCUpOBaHHAS JOJIS;

P= BCPOATHOCTDH BBIHFpBIHIHOfI CTAaBKU WJIN CACIIKHU,

I[J'ISI Tporecca 3aBUCUMBIX PICHLITaHPIﬁ, KaK 1 U1 IIpoIrecca HE3aBUCUMBIX PICHLITaHPIfI, CTaBKa YaCTH BalICTroO
06Luero CYE€TAa TaKXKEC MAKCUMAJIbHO MCIIOJIB3YET IMOJIOKUTCIbHOC MATEMATUYCCKOE OKUAAHUE. OZ[HaKO npu
3aBUCUMBIX UCIIbITAHUAX CTAaBKU 6yZ[yT MCHSTBCS; TOUHAs JOJIs1 KaXXJI0W OTIIEITbHOW CTaBKU 6yne’r OIPEACIATHCA
BEPOATHOCTAMM U BBIMT'PBILIAMHA 10 Ka)XI0# OTACIIHbHOM CTaBKe.



B = oTHOIIEHNE BBIMIPAHHONM CYMMBI 110 BBIUIPBIIIHOM CTaBKE K IIPOUTPAHHOU CyMME
10 IPOUTPHIIITHON CTABKE;

In() = pyHKIWS HATYpaIBHOTO JoTapudMa.

OKa3LIBaeTC}I, 4qTO I CUCTEM C JIBYMS BO3MOKXHBIMU HUCXOJaMH 3TO OINTHMAJIBHOC f
MOHO JTOBOJIBHO JIETKO HAWTH ¢ moMoIbio hopmyn Kemmu.

®opmyanl Keaan

Hauwnnas ¢ konma 1940-x romos, umxkeHepsl kommnanuu Bell System paGoranu nax mpo-
OneMoi mepenavyM JaHHBIX MO0 MEXAyHapoIHbIM JuHUAM. [IpoGiiema, crosmas mepen
HUMH, 3aKJII04aiachk B TOM, YTO JIMHUU OBLIM MOJBEP/KEHBI CIydyailHOMY, HEN30€)KHOMY
«IIyMy», KOTOPBII Melnan mepeiade AaHHbIX. MHkeHepaMu KOMIAaHUU OBLIO Mpeasio-
’KEHO HECKOJIbKO JIOBOJIBHO OPUTMHANIBHBIX penieHni. Kak 3To HU cTpaHHO, Habmoaa-
Juch OOJNBIINE CXOACTBA MEXIy MpoOIeMOoil mepenayn JaHHBIX M MPOOJIEMON reoMeT-
PHYECKOT0 POCTa, KOTOpast OTHOCUTCS K YIPABJICHHUIO ICHPIaMH B a3apTHBIX UTPax (Tak
Kak 00e MpoOJIeMbl SBIISIOTCS MPOAYKTOM CilydaifHO# cpenbr). Tak mosiBHiIach meppas
dbopmyna Kemmm.

[lepBoe ypaBHEHNE BBITISAUT CIEYIOIIMM 00pa3oM:

(1.092)  f=2#P-1,

50048

(2.09) f=P-Q,

rne  f = ontumanbHas GpukcupoBaHHAs OIS,

P = BeposATHOCTH BBIUTPHINIHOW CTAaBKH WITH C/ICIIKY;
Q = BepositHOCTH mpourpeimia (1 - P).

O6e ¢opmsl ypaBHenust (1.09) skBHBaNICHTHBI.

VYpasuenus (1.09a) nnm (1.096) mis ontumansHOro f gamyT mpaBUIIbHBIN OTBET MPH
YCIIOBHH, YTO BBIMTPHIIIN U TPOUTPHIIIN OyIyT OJWHAKOBBIC 10 BeTUUMHE. B KauecTBe
npuMepa pacCMOTPHUM CIICAYIOIIU MOTOK CTABOK:

-1, +1, +1, -1, +1, +1, +1, +1, -1

Ectp 10 cTtaBOK, 6 M3 HUX BBIMTPHIIIHBIX, OTCIO/A!
f=(0,6*2)- =1,2-1=0,2

Ecnu BEIMTpBIIIM 1 IPOUTPHIIN HEe ObUTH OBl OAMHAKOBOTO pa3Mepa, TO 3Ta popMyiia He
nana Obl MPaBUIBHOTO OTBeTa. llpuMepoMm ciy’kUT OpOCOK MOHETHI B MIPE «IBa K
OJTHOMY», TJIe€ BCE BBIUTPHIIIHN — 2 €AWHHIBI, a Mpourpeinm — 1 exnHnna.B stom ciy-
yae ¢opmyna Kemnu Oyaer BBIMIAAETH CIEAYIONMM 00pa3oM:

(1.10a) f=(B+1)*P-1)/B,

rae t = onrumanbHas GUKCUPOBAHHAS JOJIS,

P= BEPOATHOCTDH BLIHprII.HHOfI CTaBKU WM CACJIKU,

B = oTHOIIEHWE BBHIMIPAHHONM CYMMBI 110 BBIUIPBIIIHOM CTaBKE K IIPOUTPAHHOU CyMME
10 IPOUTPHIITHON CTaBKE.

B namem npumepe ¢ GpoCKOM MOHETBI B UTPE «J1BA K OJHOMY>!



f=((2+1)*0,5-1)/2 =(3*0,5-1)/2 =0,5/2 = 0,25

Ota (opmyia JacT NMPaBUIBHBIA OTBET JUIS ONTUMANBHOTO f mpu ycnoBum, 4to BCe BbI-
UTPBIIIA MEXTy cO00Il BCeraa oiMHAKOBBI U BCE MPOUTPHILIN MEXITy COOON BCeraa Ou-
HakoBbl. Eciiu 3T0 He Tak, popMyiia He JacT NpaBUIBHOTO OTBETA.

Dopmynvr Keanu npumenumvl moavko K pe3yibmamam, KOmopvle umerom pacnpe-
Oenenue bepnynnu (pacmpeleneHue ¢ IBYyMs. BO3MOXHBIMH Hcxojaamu). Toprosis, K
coXaJieHHIo, He Tak mpocta. [Ipumenenne ¢opmyn Kemm k mHOMY pacrpenesieHUIo
SIBJIICTCSl OMIMOKOM M He JacT HaM ontuManbHoro f. boree moapo0OHO o pacnpeneneHum
bepHym pacckasaHo B IpUIIOKeHUU B.

IMouck onTHMAJIBHOTO f ¢ MOMOIIBLIO CPeTHEr0 reOMeTPHYECKOTO.

B peanpHO# TOproBIIe pa3Mep MPOUTPHIIICH U BRIMTPHINICH OyIyT MOCTOSHHO MEHSTHCS.
[Tostromy ¢opmynsl Kemnu He MoryT nate Ham npaBuibHoe ontuManbHoe f. Kak
KOPPEKTHO ¢ MAaTeMaTHYECKON TOYKH 3pEHUsI HAWTH ONTHMaibHOE f, KOTOpOe MO3BOJIHT
HaM OIpENIeIUTh KOJIMYECTBO KOHTPAKTOB sl ToproBiu? IlombiTaeMcss OTBETUTH Ha
3TOT Bompoc. {1 Hayasia Mbl JOJKHBI U3MEHUTH (opMmyity i noucka HPR, Bkitouns
B Hee f:

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

rIe -Crienka= mpHObLIbL WK YOBITOK B 3TOW cleiKe (C MPOTHBOIOJIOKHBIM
3HAKOM, YTOOBI YOBITOK CTajl MOJIOXKUTEIHHBIM YHCIOM, a
npUOBLTH — OTPHUIIATEIBHBIM);

HaunbomnbIimii IpOUTphIIT = HAUOOJBIIHIA YOBITOK 3a CACIKY (3TO BCErja OTPHUIIATEILHOE
YKCII0).

TWR — sr1o mpousseaenne Bcex HPR, a cpennee reomerpuueckoe (G) — 310 KOpeHb
N-ii crenrean TWR.

i=1

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

N
= H (1 + f*(-Cpenka, / Han6onbu1m1 nponrpbun))} (l& N),
Pl

,,...fx@.. LT P”s}' L 3 7.,}%tﬁ“'§.w ‘,x:”sw

rue - Cnenka; = npuObLIb WM YOBITOK MO caenke | (¢ MPOTHBOIMOIOKHBIM
3HaKOM, 4TOOBI YOBITOK OBUI  IOJIOKUTEIBHBIM
YHCIIOM, a IPUOBLIH — OTPHUIATEIILHBIM);

HauGonpuimii mpoUrpsIll = pe3ybTaT CACIKH, KOTOpas Jajia HauOoIbIIui yOBITOK (3TO
BCET/Ia JJOJDKHO OBITh OTPHUIATENILHOE YUCIIO);

N = o01ree KOIMYEeCTBO CHAENIOK;

G = cpennee reomerpuueckoe HPR.

Ipocmompes 3nauenusiom 0,01 0o 1, movl naiioeml, komopoe oacm nausvicuiee TWR.
Ot0 3HaveHue f MO3BOIUT MOJYYUTh MAKCUMAIBHYIO TPUOBUIH TIPU TOProBie (DUKCHU-
poOBaHHOM J10sieii. MBI MOKEM Tak)Ke CKa3aTh, YTO ONTHMajbHOE f MMO3BOJSET MOMYUYHUTH
HauBBICILIEE CpeIHEe TreoMeTpudeckoe. He mmeeT 3HaYeHMsI, YTO MBI UIEM. HaWBHICIIIEE
TWR unm cpenHee reoMeTpUYecKoe, Tak Kak 00€ BEJIMYMHBI MAaKCUMAJIbHBI TIPU OJHOM
M TOM >Ke 3HaueHuu f.

OnucaHHYI0 BBHIINIE TPOIEAYPY MOCTATOYHO JIETKO OCYIIECTBUTh C ITOMOIIBIO
kommbroTepa, nepedupas f or 0,01 mo 1,00. Kak Tonpko Bbl momyuutre TWR, kotopoe
MEHBIIE MpebAyIero, To 3HaiTe, 4ro f, oTHocsmeecs k npeabiaymemy TWR,



sBIsieTcsl onTUManbHbIM f, mockonbky rpagukun TWR H cpeqHEero reoMeTpudeckoro
HUMEIOT OJuH MUK. YTOOBI 00JerYuTh Iporece Mmoucka ontuManbaoro f auamasone or 0
10 1, MOXHO MCTOIB30BaTh pa3Hbie aNropuTMbl. OIUH U3 CaMbIX OBICTPHIX CIOCOOOB
pacdera onTUMaibHOrO f — 3TO Meron mapabOIMUYECKON HHTEPHOJSINH, KOTOPBIMA
JeTabHO OnucaH B KHUTE «DopMyIibl yripaBieHHs mopTdenem».

Mpbl yBHAEHH, YTO JIy4dlI€d TOProBOM CHCTEMOM SIBISETCS CHCTEMA C HAWBBICIIUM
CpeIHUM TeoMeTpuuecKkuM. J[s pacuera CpelHEro reoMEeTPUYECKOro HEoOXOIMMO
3Hath f. Tak, 1aBaiiTe mO3TAIHO OMUIIIEM HAIIW JACHCTBUS.

1. Bo3pMuTE UCTOPHUIO CAEIIOK B JAHHON PHIHOYHOM CHUCTEME.

2. Haiinure ontumanbshoe f, mpocmorpeB pasnuunbie 3HaueHus f ot O go 1. Onrtu-
manbHoe f cooTBeTCTBYET HauBbIciIeMy 3HaucHHIO TWR.

3. ITocne Toro, kak Bel Haiiaere f, Bo3bmuTe KOpeHb N-it crenenn TWR (N — o6iiiee ko-
JMYECTBO CAEJTIO0K). ITO U €CTh Ballle CPEJHEe MCOMETPHUUECKOE IS JAaHHON PBIHOYHON
cucTeMbl. Ternepb MOXKHO HCIIOJNB30BAaTh MOJYYEHHOE CpeIHEe TeOMETPUIECKOe, YTOOBI
CpaBHHUBATh 3Ty CHUCTeMy C ApyruMmu. 3HaueHue f mojackaker BaM, CKOJIBKMMH KOH-
TpaKTaMu TOPrOBaTh B JaHHOW PBIHOYHOU cucteme. [locie moeo, kax Hatodero f, eco
MOJICHO Nnepegecmil 8 OEHeNCHbI IKBUBANIEHM, PA30eius HAuOOIbWUL Npoucpvlil Hd
ompuyamenvroe onmumanvroel. Hanpumep, ecnu Hanbonbimii mpourpsiim pasen 100
nosnapam, a ontuMaibHoe f = 0,25, torma -100 momutapos / -0,25 = 400 mostapos.
Hpyrumu cioBamu, cienyet cTaBuTh 1 enunuity Ha kaxasie 400 mommapos cuera. Jlis
MIPOCTOTHI MOKHO BCE PACCUUTHIBATh HA OCHOBE €IUHMII (HapuMep ofHa 5-motapoBast
¢umka win oauH (provepcHblii KoHTpakT, Wik 100 axrwmii). KonudecTBo mosiapos,
KOTOpOE CJICIYET OTBECTH IMOJ KKIYI CIUHUILY, MOKHO PACCUHUTATh, Pa3CIMB Balll
HauOoNbIIMK YOBITOK Ha oTrpuuartenbHoe ontumanbHoe f. OnrumanbHoe f — »3T0
pe3yIbTaT PaBHOBECHS MPUOBLUTLHOCTH CUCTEMBI (Ha ocHOBE 1 eMHUIBI) U ee pucka (Ha
ocHoBe 1 euHUIBI). MHOTHE JTyMaroT, YTO ONTHUMajbHas (PUKCHPOBAHHAS 0N — 3TO
MPOLIEHT CYeTa, KOTOPBIA OTBOJUTCS ITOJ Balld CTaBKH. DTO COBEPIICHHO HEBEPHO.
JlomkeH ObITh enie oauH mar. OnrumansHoe f camo mo cebe He SBJIETCS MPOIICHTOM
BaIlleTO CYeTa, KOTOPBIH OTBOAWUTCSA TOJ TOPTOBJIO, 3TO JCIUTEIh HAUOOJBIIETO
npourpeiia. YacTHBIM 3TOTO JEJECHUS SABISETCS BEJIUMYMHA, HA KOTOPYIO HAJ0 Pa3aeuTh
oOmmii cyeT, 4TOOBI BBIICHUTH, CKOJIBKO CTaBOK CHENIaTh WJIM CKOJBKO KOHTPAKTOB
OTKPBITh Ha PHIHKE.

HeobxomuMo OTMETHTB, YTO 3ai02 MO0 OMKDPbIMble NOZUYUU He UMeem HUYe20
obwezo ¢ mem, KaKkoe MameMamuiecku ONMUMAalbHoe KOaIUYecmeo KOHMPAaKmos Haoo
omkpuvleams. 30T HE TaK BaKEH, IOCKOJBKY pa3Mepbl OTICIBHBIX NPUOBUICH W
yOBITKOB HE SBISAIOTCSA MPOAYKTOM 3aJIOTOBBIX cpeacTB. [IpuObui 1 yOBITKU 3aBUCST OT
BBIMTpBINIA ¥ yObITKA B pacdyeTe Ha OMHY OTKPBITYIO eauHHIly (O0auH (DbhIOUepCHBIN
KOHTpakT). JlJsi ympaBicHUs JEHbraMH 3aJIOT HE MMEET 3HAYeHHs, TaK Kak pa3Mep
yOBITKa HE OTPAHMYUBACTCS TOJBKO 3aJIOTOBBIMH CpEICTBAMH. MHOTHE OIIMOOYHO
nojiararot, uro f siBiseTcst nHeiHON (yHKIMeH, U YeM OoJbIlel CyMMOW PHUCKOBATH,
TeM OOJbIlIE MOYKHO BBIUTPaTh, TaK KaK IO MHEHUIO CTOPOHHHKOB TaKOTO TOIXO7a
MOJIOKUTEIHHOE MaTeMaTUYeCKOe OXKUIAHHE SIBISETCS 3€pKaJbHBIM OTPaKEHHUEM
OTPHLIATENIFHOTO OXXMJaHMSA, TO €CTh €CJIM yBEJIWYeHHEe oOuiero obopora B UIpe C
OTPHUIIATEILHBIM OKUJIAHUEM B pe3yJibTaTe MPUHOCHUT Oosiee OBICTPHIA MPOWTPHIII, TO
yBeIMUEHUE OO0IIero 0O00poTa B UTPE C IMOJOKHUTEIBHBIM OXHIAHUEM B PE3yJbTaTe
npuHeceT Oojee OBICTPBIA BBIUTPHINI. DTO HEMPaBUILHO. B HEKOTOpOW TOUYKe B
CUTyalliu C TOJOXUTEIbHBIM OXHJIaHWEM JallbHEHIIee yBeInueHue o0mero odopora
paboTaeT MpOTUB Bac. JTa TOUYKA SABJISETCA PYHKIMEH KaK MPUOBUTBHOCTA CUCTEMBI, TaK
U ee cTaOMIIBHOCTH (TO €CTh €€ CPEJIHUM T'€OMETPHUYCCKUM), TAK KaK Bl PCHHBECTUPYETE
npuObLTH 00paTHO B cucteMy. Korma /Ba denmoBeka CTaIKUBAIOTCS C OJHOW M TOM Ke
MOCIIE0BATEIHHOCTRI0 OJArOMpUSATHBIX CTAaBOK WM CHEIOK, U OAWH HCIIONb3yeT
orntumainsHoe f, a qpyroit ucmonb3yeT o0y APYryr0 CUCTEMY YIPaBICHHS ICHbIAMH,
MaTeMaTH4eCKUM (DaKTOM SBISIETCS TO, YTO OTHOIIEHHUE cueTa JepsKallero mapu Ha



OCHOBE ONTHMAIILHOTO f K cueTy JApyroro 4yenoBeka OyIeT yBEITUYUBATHCS C TCUCHHEM
BpEMEHH C Bce 0ojiee BBICOKOM BEPOSATHOCTHIO. Uepe3 OECKOHEYHO IOJIT0€ BpPEMs
Jep Kaliii Tapu Ha OCHOBE onTuMaibHOro f OyneT mMeTh OECKOHEYHO OOoJIbIee CO-
CTOSIHHE, Ye€M €ro OIIMOHEHT, MCHOJB3YIOIIMK JTI00YI0 APYTYIO CHCTEMY YIpPaBICHUS
JeHbraMH, C BEPOSTHOCTHIO, MpuOmmxkaromeiicss k 1. bonee Toro, ecnu yyacTHUK mapu
CTaBUT CBOCH IIENBIO JOCTH)KEHHUE OMPEICIICHHOTO KalnuTajia, i OH CTOUT Mepe]l Cepueu
6HaI‘OHpI/I$ITHI>IX CTaBOK HJIX CHACJIOK, TO OXKXKHNIAEMOC BpeMSI JOCTHUXCHUA 3T0ﬁ nejan 6y-
JeT KOpoue ¢ ONTUMAIbHBIM f, 4eM ¢ 11r000# Apyroii CHCTEMOM CTaBOK.

JlaBaiiTe BepHEMCS U pACCMOTPUM TIOCIICIOBATEIILHOCTh CTABOK (CIIEIIOK):

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

Msr yxe 3HaeM, uro popmyrna Kennu He mpuMeHHMa K ATON MOCIEIOBATEIBHOCTH, TaK
KaK BEJIMYMHBI BBIUTPBILLIEH U IPOUTPBIILIEH OTiINYaroTcs. Panee B 3TOM riaBe Mbl ycpea-
HWJIM BBIUTPBIIIN M MPOUTPHIIIN U KCIOJIB30BAU 3TH CpelHUE 3HAa4YeHHUs B dopMmylie
Kemmu (Tak ommO0OYHO MOCTYMalOT MHOTHE Tpeiaepsl). B pesyiabrare, Mbl MOTyYHIH
snavenue f= 0,16. beuto oTmMeueHo, uto npuMeHeHne Gopmyiiel Kemm B JaHHOM citydae
HEKOPPEKTHO M He JaeT HaMm onTumMajbHoro f. @opmyna Kemnu pabotaet TOJNBKO mpu
MOCTOSIHHBIX BBIMTPHIIIAX W MPOUTpHINIaX. Bl HEe MoOXKeTe yCpeOHUTh TOProBBIC
BBIMTPBIIIN U MPOUTPHIIIN U MMOJYUYUTh HCTHHHOE ONTUMabHOE f, HCromb3yst hopMyJIbl
Kemnmu. Haunbonbinee 3nauernne TWR npu Takoii mOCie0BaTeIbHOCTH CTaBOK (CEIIOK)
nocturaercs npu 0,24 (t.e. 1 momutap Ha Kaxkzapie 71 mpoiap Ha cueTe). DTO ONTHMAb-
HBI TEOMETPUYECKUI POCT, KOTOPOTO MOKHO IOCTUYb MPHU JaHHOM MOCIEAO0BaTENb-
HOCTH CTaBOK (CIICJIOK) MPH TOProBiie PUKCHUPOBAHHOMU f0Jjei. JlaBaiiTe MOCMOTPUM, KaK
mensiercss TWR nipu moBTOpeHUH 3TOW MocieoBarenbHoCT! ¢TaBok oT 1 1o 100 mpwu f =
0,16 u f = 0,24. MbI BuAMM, YTO HCIOJB30BaHUE 3HAuYcHHS f, KOTOpoe OIMMOOYHO
nonydeHo u3 ¢opmynsl Kemnu, mamno tompko 37,5% poxona, MONYYEHHOTO TMpU
ontumansHoM f = 0,24 mocie 900 craBok mnm caenok (100 rwkimoB u3 cepuit mo 9
cnenok). Jpyrumu cioBamu, ontumansHoe f= 0,24, koropoe Tonbko Ha 0,08 oTiruaercs
ot 0,16 (cmemieno ot ontumaibHoro Ha 50%), mpuHecno nmoytu Ha 167% npuObuIN
ooxbiie, yem f = 0,16 3a 900 craBok!

IToBTOpBI Bcero cTaBok T™WR 7% TwR Pasnnna
NMOC/IEN0BATENLHOCTH HIH CAENOK npu f= 0,24 npu f= 0,16 B MPOLIEHTAX
1 <9 1,096 1,085 1
10 90 C 2,494 2,261 9,4
NN : 360 38,694 26,132 32,5
100 © 900 9313,312 3490,761 62,5

JlaBaiiTe TOBTOPHM 3Ty TOCJIEIOBAaTEIBHOCTh caenok eme 11 pas, uroOer B oOmien
cnoskaoctd monyunts 999 caemok. Temeps TWR mns f=0,16 cocraBiser 8563,302
(maxxe menbie, yem npu f= 0,24 3a 900 cnmenok), a TWR mis f==0,24 cocraBnsier
25451,045. TTpu 999 caenkax 3ddexruBrocts mpu f= 0,16 cocrasisier Toapko 33,6% ot
f= 0,24, To ectb npudwLIH MpH f== 0,24 Ha 197% Gombie, yem npu f= 0,16!

Kax euoume, ucnonvzosanue onmumanvioco f ne daem 6orvuioco npeumywecmesa na
KOPOMKOM 6DeMEeHHOM Ompe3Ke, HO C medeHuem spemenu onmumanvhoe T okasvieaem
gce boavuiee gusiHue. Jleno 6 mom, ymo npu mopeosie ¢ onmumaivivim f Haoo oame
npozpamme epems, a He Hcoamv yyoa Ha ciedyiowuil oeHv. Yem 6oavue spemenu (mo
ecmob Cmagsok uiu COeNoK) npoxooum, mem OOabue CMAHOBUMCS DASHUYA MENCOY
cmpamezueti onmumanvro2o T u moboii Opyeou cmpamezueti ynpasnenus deHveamu.

Cpennsisi reoMeTpuyecKkas caejikKa



Tpeiinepy MokeT OBITh HMHTEPECHO pPACCUMTATh CBOIO CPEIHIOI T'€OMETPUYECKYIO
cleniky (TO €CTh CPEHIO MPUOBLTL, MOTYYCHHYIO Ha KOHTPAKT 3a CHEJNKY), JOMycKas,
YTO NMPHUOBLTH PEMHBECTUPYIOTCS, U TOPIrOBaTh MOXHO JPOOHBIMH KOHTpPaKTaMH. DTO U
€CTh MaTeMaTUYeCKOe OKHJaHHE, KOTJa TOPTOBJIS BEIETCS HAa OCHOBE (DMKCHPOBAHHOMN
N07H. B Oelicmeumensnocmu 3mo npubIU3UmMensHulil 00X00 cucmemvl 3a COeIKy npu
ucnonv3oeanuu Guxcuposannoi donu cuema. (Ha camom ene cpeHssi reoMeTpudeckas
cleNKa SBJISIETCS MaTeMaTHYECKUM OKUAAHUEM B JIOJUIapax Ha KOHTPAKT 3a CJHEJNKY.
BbuuTasi M3 cpemHero TeOMETPUYECKOTO CIUHHILY, BBl TOIYYHTE MaTeMaTHYECKOe
oxunanue. Cpeanee reomerpudeckoe 1,025 cooTBETCTBYeT MareMaTHYECKOMY OXKHJ1a-
Huio B 2,5% 3a ciesky). MHOrHe Tpeiaepbl CMOTPST TOJBKO Ha CPEIHIOI CICIKY pPhI-
HOYHOW CHCTEMBI, YTOOBI MOHATH, CTOUT JIM TOProBaTh MO 3ToW cucteme. OAHAKO MpU
NPUHSATHH PEIICHHUS CIIeqyeT OoOpaliaTh BHUMaHHWE MMEHHO Ha CPEIHIOI T€OMETpH-
yeckyto caeiky (GAT).

(1.14) ... GAT= G * (Haubonpnmit ripourpenu / -f),
rie G =cpenHee reomerpudeckoe - 1;

f = onrumanbHas (bHKCHpOBaHHaH JOJIA.

(Pazymeetcst, HanOOJIBIINI YOBITOK BCeraa Oy €T OTPUIIATEIBHBIM YHCIIOM).

JlonmycTum, 4To cucTeMa umeer cpeanee reomerpudeckoe 1,017238, nanbonpimmii mpo-
urpsiin cocrasiasier 8000 momrapoB u ontumansHoe f = 0,31. Hama reomerpudueckas
cpenHss caenka OyieT paBHa!

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

IMoyemy HeoOX0aMMO 3HATH ONITUMAaJILHOE f Baleil cucTeMbl

I'paduk Ha pucynke 1-6 emie pa3 JEeMOHCTPHUPYET Ba)KHOCTh HCIIOJIb30BAHMS OMNTH-
manpHOTO f B TOproeie gukcupoBanHoi nosield. Becnomuure f st urpel ¢ OpockoM Mo-
uetol 2:1 (pucynok 1-1).

JlaBaiiTe yBenMuuM BBIMTpHIII ¢ 2 10 5 eaunull (pucyHok 1-6). B atom ciyuae ontu-
manbhoe f = 0,4, To ecth craBka B 1 momap Ha kaxasie 2,50 nosmapa Ha cuete. ITocie
20 nocnenoBarenbHocTedt +5,-1 (40 craBok) Bamr cyer B 2,50 moiiapa BeIpacTeT 0
127,482 nonnapa, u Bce 6maroaapst ontuMainbHomy f. Teneps mocMoTpuM, 9TO MPOU30¥i-
1et, eciu BbI ommberech ¢ ontumanbHbiM f Ha 0,2. TIpu 3Hauenusx f= 0,6 u f= 0,2 BoI
He 3apaboTaeTe Jake JECSITOW YacTh TOro, yto 3apaboraere mpu 0,4. Dta cutyamnus
(50/90, 5 k 1) umeer marematuueckoe oxumanue (5 * 0,5) + (1 * (-0,5)) = 2, onnako
ecii BBl OyjeTe JenaTh CTaBKH, MCHOJB3ys 3Hadenue f Oombmie 0,8, To morepsiere
JICHBTH.

3/1ech HaJl0 OTMETUTH JIBa MOMEHTA. [IepBBIif COCTOUT B TOM, YTO KOTJIa MBI 00CYX-
naeM TWR, To nmomyckaeMm HCIONIb30BaHHE JAPOOHBIX KOHTPAaKTOB. Hampumep, BB Mo-
xKeTe ToproBaTh 5,4789 KOHTpaKTaMH, €CJIM UMEHHO 3TO Tpebyercs B Kakou-1mb0 Mo-
meHT. Pacuer TWR nonyckaer qpoOHBIe KOHTPAKThI, YTOOBI €r0 3HaYCHHUE BCer/ia ObLIOo
OJIMHAKOBO JJIsl JaHHOT'O Ha0opa TOPrOBBIX PE3yIbTATOB BHE 3aBUCUMOCTH OT MX IMOCIIE-
JOBAaTEeILHOCTU. BBl MOXKETE YCOMHHUTHCS B MPABUIBLHOCTH TAKOTO MOJIX0/A, MOCKOIBKY
MpU peaJbHOW TOPIrOBJIE 3TO HEBBIIIOJIHUMO. B peaibHOI KU3HU BBl HE MOYKETE TOPTro-
BaTh APOOHBIMU KOHTPAKTaMU. JTOT apryMEHT MpaBUIbHBIA. OIHAKO MBI OCTaBUM IIO-
noOubIi pacyer TWR, motomy 4to TakuM o6pa3zom Mbl nipeactaBuM cpeaauii TWR mis
BCEX BO3MOXHBIX HAYaJIbHBIX CYETOB. Ecim BBl XOTHTE, 4TOOBI pa3Mephl BCEX CTABOK
ObUTH LIEJIBIMU YHCIIAMU, TOT/Ia CTAHOBUTCS BaXKHA BeJIMYMHA HayaJlbHOTO cuera. OIHaKo
ecyiu ObI BBI TOJKHBI ObLTH yepeaHuTh 1 WR co Bcex 3HAYeHHI BO3MOMXHBIX HAYaIbHBIX
CUETOB, UCIOJIB3YS TOJBKO CTaBKHU B II€JIBIX YMCIIAX, TO JOCTUIIN OBl TOTO K€ 3HAUYCHUs
TWR, koTopoe MBI paccuuTanu NpH ApoOHBIX craBkax. [losromy 3nauenune TWR,
KOTOpPOE pacCUUTaHo 37€eCh, 0oJiee peaabHo, YeEM TO, KOTOPOE MbI pPaCCUUTHIBAIM ObI pU



CTaBKax B LENbIX YHCIAaX, TaK KaK OHO NPEACTaBIsET OTrPOMHOE KOJIMYECTBO
pE3yJIbTaTOB C pPA3IMYHBIMHA HAa4YaJbHBIMU cyeTaMH. Pasymeercsi, yeM Bblle OanaHC
cuerta, TeM Omrke OyayT pe3yibTaThl TOPTOBIM LENBIMH U APOOHBIMH KOHTPAKTaMHU.
[Tpenenom 31ech ABISAETCS CUET ¢ OECKOHEYHBIM KalUTaJIOM, I/I€ CTaBKa B LIEJBIX YHC-
Jax ¥ JpoOHasi CTaBKa B TOYHOCTH PaBHBI.

Takum 00pa3zom, 4eM OJrKe BB HAXOAUTECHh K onTHMainbHOMY f, Tem myumre. Takxe
MOYHO CKa3aTh, 4TO YeM OOJIbIlie cueT, TeM Ooibiie OyaeT addekt or ontumanbHoro f.
Tak kak onTuManbHOE f MO3BOJSIET CUETy PAcTH C MAaKCHMAIBHO BO3MOXKHOW CKOPOC-
TBIO, MBI MOXKEM 3asiBUTh, YTO onTHMaibHOE f OymeT paboTaTh Bce Jiydlie U JIydllie mpu
YBEIMUYCHNUH BaIIeTO CUETA.
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3HayeHus

Pucynok 1-6 20 nocreoosamenvrocmeti +5, -1

I'paduku (pucynku 1-1 u 1-6) UMEIOT HECKOJIBKO APYTUX MHTEPECHBIX OCOOCHHOCTEH.
Bo-niepBbIX, Hu npu xaxoti dpyeou gukcuposanHoll done 8vl He 3apabomaeme OOabULE
oenee, uem npu onmumanvhoml. JIpyruMu clIoBaMH, B MPEIbLAYIIEM MIPUMEPE C UIPOi
5:1 He cTOWT cTaBUTh, Hampumep, 1 momnap Ha Kaxkzaple 2 jgoiiapa Ha cuere. Bbl
3apaboTaeTe Ooblne, ecau Oymere cTaBuTh 1 mosuiap Ha kaxaeie 2,50 qomrapa Ha cyere.
He cmoum puckosams Oonvuie, uem noszgonsem onmumanvroel, — 3mo moducem 0opoeo
000UMUCH.

OueBUIHO, YTO YeM OOJIbIlIe KAalUTAIU3aIUs cYeTa, TeM 0oJiee TOYHO BBI CMOXETE
MPUICPKUBATHCSA ONTHMaIbHOTO f, Tak Kak cymma B jojuiapax, TpeOyemas Moj OJWH
KOHTPAKT, COCTABUT MEHBIIUH MPOIICHT OT 001Iero O6ananca. J[onycTUM, 4TO ONTHMATb-
Hoe f s maHHO#M PBHIHOYHON CHCTEMBbI COOTBETCTBYeT 1 KOHTpakTy Ha Kaxkabie 5000
nosnapoB Ha cyere. Eciu cuer pasen 10 000 mostapoB, To Hago OyaeT BbMrparh (Miu
npourpatb) 50% 10 TOro MOMeHTa, KOrja W3MCHEHHE KOJMYECTBA KOHTPAKTOB JUIS
TEKyIlel TOProBJIN cTaHeT BO3MOXKHBIM. CpaBHute 310 co cyeroMm B 500 000 nosnapos,
rre Haxo OyJeT peryiaupoBaTh KOJWYECTBO KOHTPAKTOB ITOCIIE M3MEHEHHWs OajaHca B
1%. SlcHo, yTO TpH OOJBIIOM CUETE MOXHO JIydYIlle BOCIOJIb30BaThCS TUTIOCAMH,
MPEIOCTaBIIEMbIMA ONTUMANbHBIM f, YeM mpu MeHbIIeM cyeTe. TeopeThuecku
ontumaipHoe f ormyckaer, 4To BBl MOXKETE TOProBaTh OECKOHEYHO JCTMMBIMH YaCTSIMH,
4ero B pEaJIbHOW JKM3HHM HE OBIBAeT, IIc HAUMEHBIIMM KOJHUYECTBOM, KOTOPHIM BBI
MOJKETE€ TOProBaTh, SIBJISCTCS OIMH KOHTPAKT. B acMMITOTHYECKOM CMBICIIE 3TO HE
uMeeT 3HadeHus. Ho B peaslbHOM JKHM3HHM CO CTaBKAMH B IICNIBIX YHCIIAX B TOPTOBYIO
CHCTEMY HEOOXOJMMO BBECTH TaKOW BAapUAHT, KOTOPBIA MOTPEOYET HACTOJIILKO MaJIbIi
MPOIEHT OallaHCca CcuYeTa, HACKOJIBKO TOJBKO BO3MOXKHO, OCOOCHHO MJIsi HEOONBIINX
cuetoB. IlomMHUTE, YTO cymma, TpeOyemas Jisi OTKPBITHS KOHTpPakKTa, B peajbHOMN



TOProBiie OOJbIIE TEPBOHAYATBHBIX 3AJIOTOBBIX TPEOOBAHUI U CYMMBI, OTBOJUMOM MO
KOHTPAKT ONTUMAIbHBIM f.

Uewm yarmie BB CMOXKETE U3MEHSATH pa3Mep MO3ULUN JJIsi COOTBETCTBUS ONTUMAIBHO-
my f, Tem nydie, MOATOMY MMEET CMBICI TOProBaTh Ha PHIHKAX ¢ HEJOPOIMMH KOH-
Tpaktamu. KyKypy3a MOXeT 1moKa3aTbCsl He TAKUM MHTEPECHBIM PhIHKOM, Kak S&P. Ox-
HAKO JUIsl HEKOTOPBIX TPEUIEPOB PHIHOK KYKYpPYy3bl MOKET CTaTh YPE3BBIYAITHO BOJHYIO-
MM, €CJIM OHU OyayT OTKPBIBATH HA HEM HECKOJIBKO COTEH KOHTPAKTOB.

Tpeiinepsl, TOPryroIIUue akIUIMH WIK (OPBAPIHBIME KOHTpPAKTaMH (HAmpuMep Ha
pbIHKE (POPEKC), UMEIOT OTPOMHOE MPEUMYIIECTBO. Tak Kak CleAyeT PacCUUTHIBATh OII-
tumanbHoe f u3 punancoBeix pesynbraToB (P&LS) Ha ocHoBe 1 konTpakTa (1 euHUIbI),
TO HAJ0 CHayaJa PelInTh, Kakoi OyneT 1 equHMIA B aKIUsIX WK B BaimoTe. Hanpumep,
Tpeiaep ¢ POHIOBOTO PhIHKA MOXKET BhIOpaTh B kaduecTBe 1 enuuaninpl 100 akmuit. J{ms
orpeAeNieHus] ONTUMAaNbHOTO ['0H OyJeT ucnonbp30BaTh MOTOK P& L, co3mannbIii TOpros-
nert 100 aknusmu. Ecnu cucrema ToproBiau motpedyer ucnoiib3oBaTh 2,39 KOHTpaKTa
WIN €IMHUIBI, TO 3TO OyAeT BBIOTHUMO. TakuM oOpazoM, uMes: BO3MOKHOCTh TOPTO-
BaTh APOOHON yacThio 1 enuHMIIBI, BBl MOXKETE d((PEKTHBHEE BOCIIOIB30BATHCS MIPEUMY -
mectBoM onrtumanbHoro f. Takum jxe 00pa3oM HaIO MOCTYNAaTh M TPEeHUIepaM C phIHKA
(dbopekc, KOTophIe OJDKHBI CHavajla PeluTh, KakuM OyneT 1 KOHTpakT Wiu eIuHHIIA.
Jlns Tpeiinepa ¢ peiHKa ¢Gopekc 1 enuHuIeid Moxer ObITh, HaPUMEP, OJAWH MUJUTMOH
nosnapoB CIIA uiy oMH MIJIJTHOH IIBEHITAPCKUX (PAHKOB.

Hacko/ibKk0 MOKeT ObITh cepbe3eH MPOUTPHIII

31ech BaXXHO OTMETHUTbH, YTO IPOUTPHILI, KOTOPHIM MOXKET NMPOU30HTH MPU TOPTOBIIE
(bUKCHPOBaHHOW J0Jiel (B MPOIIEHTaX OT BAIllEr0 CY€Ta), UCTOPHYCCKH MOXKET OBITh
TakoH e, kak f. [Ipyrumu coBamu, ecnu f paBro 0,55, To mpourpeIm MOXXeT COCTaBUTH
55% ot Bamero Gananca. Eciu Bbl Topryere ¢ ontuMaibHbiM f, TO Bam HanOOMbIIHAI
npourpsi Oyaer sxBuBanented f. Jlomycrum, uro f ans cucremsr cocrasmser 0,55; mpu
topropiie 1 koHTpakToM Ha Kaxaple 10 000 mommapoB 3TO O3HAYaeT, YTO BaIIMM
HaubOonpmuM yobITKOM Oymer 5500 mommapoB. Korma Bbl BeTpeuaeTe HauOOIBIINN
npourpsiil (CHOBa MBI TOBOPHM O TOM, YTO MOKET HMPOU30MTH), MOKHO TOTepsTh 5500
J0JITTAPOB IO KaXKAOMY OTKPBITOMY KOHTPAKTy, M eciii y Bac 1 koHTpakT Ha kaxaeie 10
000 momymapoB Ha cueTe, TO B 3TOM TOYKE MPOUTPHINT coctaBut 55% Bamero OamaHca.
Bonee Toro, monoca MpOWTPHIMIEH MOXKET HPOJODKUTHCS: CIEAYIOIAs CHIENKa WIH
cepusl CIIEIOK MOTYT YMEHBIIIUTH CUET elie Ooubiie. Yem mydrre
cucrema, teM Bbime f. Uem Beime f, Tem Oosblle BO3MOXHBINM NPOUTPHINI, TaK Kak
MaKCHMaJIbHBIN Tpourpsiil (B mpoleHTax) He Menbuie f. [lapagokc cuTyanuu 3akiro-
YaeTcs B TOM, YTO €CJIM CUCTEMa CIIOCOOHA CO3JaTh JOCTATOYHO BHICOKOE ONTHMAIBbHOE
f, TOrma MPOUTPHINI IJIsi TAKOH CUCTEMBI TakKe OyIeT JOCTaTOYHO BBICOKUM. C OmHOM
CTOPOHBI, ONTUMaIbHOE f T03BOJISIET BaM MOTY4NUTh HAMOOJBIIHNIA T€OMETPUIECKUH POCT,
C Ipyroil CTOPOHBI, OHO CO3/AET JJIS BaC JOBYIIKY, B KOTOPYIO MOXHO JIETKO TOTIACTHCA.
Mpbl 3HaeM, 4TO €CiH TPH TOProBie (PMKCHPOBAHHOM JOJICH HMCIOIB30BAaTh ONTH-
MayibHOE f, TO MOKHO 0XKH/IaTh 3HAYUTEILHBIX MPOUTPHIIICH (B MPOIIEHTax OT OayiaHca).
OnrumanbHoe f MOZOOHO MTYyTOHHIO — OHO JAaeT OTPOMHYIO CHIY, OZHAaKO M 4pe3-
BBIYAITHO OMACHO. JTH 3HAUUTEIbHBIC MPOUTPHIIN — OoJbinas mpobdieMa, 0COOEHHO
IUI. HOBUYKOB, TIOTOMY YTO TOPTOBJISl Ha YpoBHE onTHManbsHOro f coszmaer omacHocTh
MIOJIy4YUTh OTPOMHBIM MPOUTPHINI ObICTpee, yeM Mpu OObIYHOM Toprosie. /{uBepcudu-
KaIisi MOXET CHJIBHO CTJIaJHTh MPOUTPHIM. [lniocom ousepcugpukayuu asisemcs mo,
YUMo OHA N0380JAem 0elamb MHO20 NONbLIMOK (NPOBOOUMb MHO20 U2P) OOHOBPEMEHHO,
mem camvim yeeauuugas oowyro npudwiis. CrpaBeAIMBOCTH pagd CIEAYeT OTMETHUTS,
9T0 JUBEpCU(UKAIMSA, XOTS OOBIYHO OHAa M SBJSIETCSA JIYYIIMM CHOCOOOM JUIst
CTJIa)XKMBaHHs MPOWTPHINIEH, HE 005S3aTEIbHO YMEHBINACT MX M B HEKOTOPBIX CITydasx
MOJKET AK€ YBEJIUYUTH YOBITKH!



CymecTByeT OMMOOYHOE MPEACTaBICHUE, YTO MPOMTPHIMICH MOXXHO IOJHOCTBIO
n30eKaTh, €CIIU MPOBECTH JOCTATOYHO d(PdekTuBHYIO AuBepcuduKaiuio. lo HeKoTopoit
CTETIEHM BEPHO, YTO MPOUTPHIIIM MOXHO CMATYUTH TOCPEACTBOM 3(PHEKTUBHOM
nuBepcu(UKaIK, HO UX HUKOTJA HeJb3sl MOJHOCThI0 UCKIounTh. He BBoauTE cebs B
3abmyxnenne. He mMeeT 3HaueHus, HACKOJIBKO XOpOIIa NpHMEHseMas cHcTeMa, He
MMeeT 3HaueHUs, Kak 3(P(EKTHBHO BBl MPOBOJIUTE JUBEPCH(PUKAIMIO, BBl BCE PaBHO
OyIeTe CTaJKUBaThCS CO 3HAYUTEIBHBIMU NpoUrphimiamu. [IpuumHa 3TOrO HE BO
B3aMMHON KOPPEJSILUU BAIIUX PHIHOYHBIX CUCTEM, TOCKOJBKY OBIBAIOT MEPHUOABI, KOT/Ia
OOJIBITMHCTBO MJIM BCE PHIHOYHBIE CHCTEMBI MOpTQens paboTaioT MPOTUB Bac, KOTJa, 1o
BallleMy MHEHHUIO, ATOTO HE JOJDKHO MPOUCXOoauTh. [lompoOylite HalTH mopTdens ¢
MATUICTHUMH UCTOPUYECKUMH JaHHBIMH, 4TOOBI BCE TOPTOBBIE CHUCTEMBI paboTanu Obl
npu onTuManbHOM f W Hpu 3TOM MakcHMajbHBIH yOBITOK ObLT ObI MeHee 30%! Dto
Oyzer Hempocto. He wumeer 3HaueHUs, CKOJBKO TPU OSTOM PHIHOYHBIX CHCTEM
ucnosns3yercs. Eciiu Bbl X0TUTE BCe cAeNaTh MaTeMaTHUYECKH MPAaBUIIbHO, TO HAa/I0 OBITH
roroBeiM K mpourpeimy oT 30 1o 95% ot Gamanca cuera. HeoOxomamma crpoxaiimias
JOUCLMILIMHA, U JJAJIEKO HE BCE MOTYT €€ COOJI0IaTh.

Kak Tonpko Tpeiisep OTKa3bIBaeTCs OT TOPTOBJIM IOCTOSHHBIM KOJHMYECTBOM KOH-
TPaKTOB, OH CTAJKUBAETCS C MPOOIEeMOM, KaKUM KOJIMYECTBOM TOProBaTh. JTO MpPOMC-
XOIMT BCETJa HE3aBUCUMO OT TOTO, IPU3HAET TPEUep AaHHYI0 pobiaemy win Het. Top-
TOBJISl TIOCTOSIHHBIM KOJIMYECTBOM KOHTPAKTOB HE SIBISICTCS] PELICHHEM, TaK KaK TaKUM
00pa3oM HUKOTAA HEJb3sl JOOUTHCS reoMeTpudeckoro pocta. [loatomy, HpaBUTCS Bam
3TO WM HET, BOINPOC O TOM, KaKUM KOJMYECTBOM TOProBaTh B CIEAYIOLIEH CHEINKe,
Oyzaer HemsOexeH s BeexX. [IpocToii BBIOODP ClydaifHOro KOJIMYEeCTBAa MOXKET IPHUBECTH
K cepbe3Hoi ommbOke. OntumanbHoe [ sSBIsSETCS €IMHCTBEHHBIM MAaTEMATHUYCCKU
BEPHBIM PEIICHUEM.

CoBpeMeHnHas1 Teopusi noprgeJis

BernomuuTe cHTyanuio ¢ onTtUManbHBIM f M mpoWrphIlieM PHIHOYHOH cucTeMbl. Yem
Jydlle PeIHOYHAs CUCTeMa, TeM Bhiiie 3HaueHue f. OpHaKo eciu BBI TOpPryere C ONTH-
MaJIbHBIM f, IpOUTpHIII (MCTOPHUYESCKH) HUKOTIAa HE MOXKeT ObITh MeHbIne f. BooOme ro-
BOpSI, YeM JIy4llle PHIHOYHAS CHCTEMa, TeM OOJIbIIe OyayT MPOMEXYTOUHBIE IPOUTPHIIIH
(B mporieHTax OT OayiaHCa cYeTa), €CIM TOProBaTh npu ontuMaibHoM f. Takum oOpaszom,
€CIIM BBl XOTUTE JOCTUYh HAaWOOJBIIEr0 I'€OMETPUYECKOT0 POCTa, TO JOJDKHBI OBITh
TOTOBBI K CEPbE3HBIM IPOUTPHIIIIAM HA CBOEM MY TH.

D¢ dexTrBHas AuBepcUUKANUS, MyTEM BKIIOYCHHS B MOPT(HENb IPYTUX PHIHOYHBIX
CHCTEM, SIBIISICTCS JIYYIIUM CHOCOOOM, KOTOPBIM MOXKHO CMSITYUTH ITOT MPOMIPHINI U
IPEOJIONETh €ro, Bee ellle 0CTaBasich OJIM3KO K MUKy KpuBoil f (To ecTh He ymensbiuas f,
ckaxxeM, j10o f/2). Korna ofqna peiHOYHAS cHCTeMa MPHUHOCUT YOBITOK, APYras IPUHOCHT
npuObLTh, TEM CaMbIM CMsrdasl TPOUTPHII MEPBOH. JTO TaKkKe OKa3bIBaeT OOJIBIIOE
BJIMSIHUE HAa BeCh cUeT. PhIHOUHAsI cucTeMa, KOTOpasi TOJIBKO YTO MCIBITANA TPOUTPHIII
(1 Tenepb Bo3BpalaeTcs K Xxopotieii pabote), OyaeT UMeTh He MEHBIIE CPEJCTB, YeM 10
yObiTKa (Oaromapsi ToMy, YTO JApyras PbIHOYHAS CHCTEMa aHHYJIMpPOBaja MPOUTPHIII).
JluBepcudukaiys He OyeT CepKUBATh MPUPOCT CUCTEMbI (HA000POT, IBIKCHUE BBEPX
Oymer ObICTpee, Tak KaK IOCIE IMPOMIPHINIA Bbl HE HAYHETE C MEHBIICTO YHCIA
KOHTPAaKTOB), MPH 3TOM OHA CMAr4aeT MOHWXKeHHe OanaHca (HO TOJBKO /O OYCHb
OrPaHMYCHHOMN CTENEeHU). MOXKHO PacCUUTaTh ONTUMAIBHBIH MOPTHENb, COCTOSIIIHNA U3
Pa3IUYHBIX PHIHOYHBIX CHUCTEM C COOTBETCTBYIOIIUMH ONTUMaibHBIMH f. XOTsS MBI He
MOXEM OBITh MOJHOCTBIO YBEPECHBI, YTO ONTHMAJILHBIN B TpouuioM noprdens Oyaer
ONTHMAIBHBIM M B OyJyIIeM, 3TO Bce e Ooyee BEpOSTHO, YeM TO, YTO MPOLLIbIC
ONTHMAJIbHBIE TIAPAMETPhl CUCTEMBI OYAyT ONTUMAJBHBIMU WM TPUOIH3UTEIHHO
ONTHMANBHBIMU B OyaymeMm. B To Bpems Kak ONTHUMajbHBIC MMapaMeTpbl CUCTEMBI C
TEUCHHEM BPEMEHH MEHSIOTCS JIOBOJILHO OBICTPO, Beca OTICIbHBIX CHCTEM B
ONTHUMAJBHOM MOPT(Ese MEHSIIOTCS 0YeHb ME/UICHHO (KaK U 3HAYCHHS ONTHMAIbHBIX ).



Boo6mie, xoppemnsius MeXay pPbIHOYHBIMH CHUCTEMaMH JOCTaTOYHO cTabuibHA. JTa
HOBOCTh Oyzer emie Oosiee NpuUsATHA sl Tpeiaepa, €ciau OH Yy)Ke Hallel Takou
ONTUMAJILHO CMEIIaHHbIH MOPTQEb.

Mopear MapkoBuna

OCHOBHBIE KOHIIETLIUM COBPEMEHHOH Teopuu mopTdens H3JI0KEeHbl B MOHOTrpaduy,
HaluCcaHHOU JokTopoM ['appu Mapkosunem. IlepBonadansHO MapkoBul mpenro-
JOXWI, 4YTO YIpaBleHHe MopT¢deneM sBiIseTcss NpoOlIeMOil CTPYKTypHOro, a He
WH/IMBUIYaJIbHOTO BBIOOpA aKIMii, 4TO OOBIYHO NMPAKTUKyeTCs. MapKOBHUI] JOKa3bIBall,
ymo nuBepcuuKanyst 3PPEKTHBHA TOIBKO TOTAA, KOT/Ia KOPPEIALUS MEXKTy BKIIOUYCH-
HBIMU B MOPTQeNb pIHKAMU MMEeT OTpullaTeibHOe 3HadeHue. Eciu y Hac ecTh mop-
T(henb, COCTaBICHHBIA M3 OAHOTO BHIA aKIMid, TO HaWaydinas aAuBepcupukanus moc-
TUTaeTCsl B TOM CIIy4yae, €Clid Mbl BblOEepeM JApYrod BUJ akIMi, KOTOpble UMEIOT MU-
HUMAJIBHO BO3MOJKHYIO KOPPEJSLHMIO C LEHOM IepBOM akuuu. B pesynbrare 3TOrO.
noprdesnb B 1enoM (eclid OH COCTOMT M3 ITHUX JBYX BHIOB aKIMi C OTPHUIATEIBHON
KOppeusiueit) OyaeT UMETh MEHBIIYI0 JUCIEPCHIO, YeM JIF00ON BHJ aKIUi, B3STHIN
OTAeNbHO. MapKOBUIl MPEANOJIONKUI, YTO HHBECTOPHI JAEHCTBYIOT pallMOHAIbHBIM
CTIOCO0OW W TIPH HAIWYHH BBHIOOPA MPEINOYUTAIOT MOPTQETh ¢ MEHBIIUM PUCKOM TIPU
pPaBHOM YPOBHE MPUOBUIBHOCTH WM BBIOMPAIOT MopTdenb ¢ Oonbliei mpuObLIBIO, MPH
OJMHAKOBOM pucke. Jlamee MapkoBHIl yTBEpKIaeT, YTO Ui JTAHHOTO YpPOBHS pHUCKa
€CTh ONTUMAJbHBIM MOPT(HEnb ¢ HAUBBICIIECH JTOXOIHOCTBIO, U TAaKUM e 00pa3oM s
JaHHOTO YPOBHS JTOXOJHOCTH €CTh ONTHMAJBHBIA MOPTQENb C HANMEHBIIUM PHUCKOM.
[TopTdenp, TOXOTHOCTH KOTOPOIO MOXET ObIThb yBeJIWYeHa O€3 COMyTCTBYIOIIErO
YBEIIMYCHUSI pPUCKA WU TMOPTQENb, PUCK KOTOPOTO MOXKHO YMEHBIIUTH 0e3
COITYTCTBYIOIIETO YMEHbIICHHS JJOXOAHOCTH, COrJIACHO MapKoBHILly, HeaghgekmusHoi.
Pucynox 1-7 mokaspiBaeT Bce MMEOIIUECs MOPTQENn, paccMaTpuBaeMble B JaHHOM
npumepe. Eciun y Bac noprdens C, ToO sydine 3aMeHUTh €ro Ha noprdens A, riae npu-
OBUTb Takas )K€, HO ¢ MEHBIIUM PUCKOM, WJIM Ha mopTdens B, rae Bbl momyunte 60I1b-
LIyIO MPUOBLIL IPU TOM ke pucke. OnHchIBast 3Ty CUTyallio, MapKOBHIl BBEJ MOHATHE
«o@pexmusnas epanuya» (efficient frontier). Drto wHabop mnoprdenecit, KoTopbie
HaXOJATCS B BEpXHEH JieBoil yacTu rpaduka, To ecTb NopTdenu, NpuOblIb KOTOPHIX
OoJblie HE MOXKET OBITh yBEJHUEHa 0e3 yBEIMYEHUS PUCKA, M PUCK KOTOPHIX HE MOXKET
ObITh yMeHbIlIeH ©0e3 yMeHblleHHs npuObin. [loptdenu, Haxopsmuecs Ha
3 PEeKTUBHON rpaHHIle, HA3BIBAIOTCS 2¢hPpexmusHbimu nopTdernsmu (cMm. Pucynok 1-8).
[TopTdenu, KOTOpble HAXOAATCS BBEPXY ClpaBa U BHHU3Y CII€BA, B I[EJIOM HEIOCTaTOYHO
IUBEPCU(PHUIIMPOBAHBI 0 CpPaBHEHHIO C IpyruMu mnoptdensmu. Te xe moprdenw,
KOTOpblE HaxoJsaTcs B cepenuHe 3(P(eKTHBHOM TrpaHUIbl, OOBIYHO OYEHb XOPOILIO
auBepcUGUIMPOBaHbl. Br1OOp mopTdernss HHBECTOPOM 3aBUCUT OT CTENCHH HETIPHSTHS
pHCKa MHBECTOPOM — HMHaye IOBOps, OT JKeJaHUs B3ATh Ha cebs puck. B monenu
MapkoBuna 11000# mopTdens, KOTOpeld HaxomuTcs Ha 3(QeKkTuBHONW TpaHHIE,
SBJISICTCS XOPOLIMM BBIOOPOM, HO KaKOM MMEHHO MOpTdesb BhIOEpPET HHBECTOP — 3TO
BOIPOC JIMYHOTO TPEANoYTeHHs (MO3HEE Mbl YBUAMM, YTO €CTh TOYHOE ONTHMAIBHOE
pacronoxenue noptdens Ha 3H(HEKTUBHOM IpaHULIe I BCEX HHBECTOPOB).

Mopnens MapkoBulia nepBoHauaiabHO OblIa MpeAcTaBieHa A MOpTQens axiui,
KOTOpbIi MHBecTOp OyneT jaepkaTb JOCTaTOYHO Aoiaro. Ilo3ToMy OCHOBHBIMHU
BXOJHBIMU JAHHBIMU OBUIM OXHIAaeMble JOXOABI IO akiusaM (ompenensercs Kak
0XKMAAaeMbIii TPUPOCT LEHBI AKIHH IUIOC TUBHICH/BI), 0KUIACMBIC JUCICPCHU ITUX
J0XO0B ¥ KOPPEJSALNH TOXOI0OB MEXKTy pa3IMYHBIMHU akiusAMu. Ecim 661 MBI
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Pucynok 1-7 Cospemennas meopus nopmepens
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Pucynok 1-8 O¢gexmuenas epanuya

MIEPEHECII 3Ty KOHICTIUIO Ha (pbroYepchl, TO ObLIO ObI pa3yMHbIM (Tak Kak 1Mo (bro-
yepcaM He BBIMUIAYMBAIOT JIMBHICHIOB) M3MEPSATh OXKHIAEMOE IMOBBIIICHUE IICHBI, THC-
MEePCUI0 U KOPpEISIMKM  pa3Nu4HbIX (plouepcoB. BosHukaer Bompoc: «Eciau bl
M3MEpsieM KOPPEJSAIHUI0 [IEH, TO YTO TMPOW30MAET NMPH BKIOYCHUH B MOPT(ENTs IBYX
CUCTEM C OTPULIATENBHON KOppeisiuei, paboTarolux Ha OJHOM U TOM K€ PBIHKE?»
HomyctuM, y Hac ectb cucteMbl A U B ¢ oTpunarensHoit koppensuuei. Korna A B
npourpeliie, B B Beiurpeiie, 1 Hao6opot. Pa3Be 310 He upeanbHas AuBepcUpUKALINS?
JIeCTBUTENBHO, MBI XOTHM UBMEPUMb He KOppenayuu UYeH pPLlHKO8, HA KOMOPbIX
pabomaem, a KoOppeiayuu UMEHEHUUl edCeOHEe8HbIX OANAHCO8 DPA3TUYHBIX DbIHOYHBIX
cucmem. VI Bce-Taku 3TO SABJISICTCSI CPAaBHEHHMEM SI0JOK M amneiabCUHOB. CKakeM, JIBE
PBIHOYHBIE CHCTEMBI, KOPPENSIUU KOTOPBIX MBI coOHUpaeMcsi U3MEpHUTh, paboTaroT Ha
OJTHOM M TOM € PBhIHKE, M OJ[Ha M3 CUCTEM MMeeT ontumaiibHoe f, cooTBeTcTBYMOIICE 1
KoHTpakTy Ha kaxasie 2000 monnmapoB Ha cueTe, a Apyras CUCTEMa UMEET ONTUMAaIbHOE
f, cootBercTBytomiee 1 koutpakTy Ha kaxabie 10 000 gosmapos Ha cuere. UTOOBI MOHSTH
CYyTb TOPTOBIM (DUKCHPOBAHHOW Jdojeil B mopTdene U3 HECKOIbKHX CHCTEM, MbI



nepeBeieM HM3MEHEHHs ©KETHEBHOro OanaHca s JaHHOW PBIHOYHOM CHCTEMBI B
exenneBHbie HPR. HPR B 3TOM KOHTEKCTe O3HadaeT, CKOJBKO 3apab0TaHO WIIH
MPOUTPAHO B JAaHHBIN JICHb Ha OCHOBE 1 KOHTpaKTa B 3aBUCHMMOCTH OT ONTHMAJIbHOTO f
JU1sl 3TOM cucteMbl. PaccMoTpuM npumep. Ckakem, phIHOYHASI CUCTEMA C ONTUMAJIbHBIM
f 8 2000 monapos 3a aens 3apadorana 100 gomnapos. Torma HPR mist aToii perHOUHOM
cuctembl coctaBut 1,05. JlneBHoe HPR MOXHO HailTH ciieayronumM o0pa3oMm:

(1.15) IuesHoe HPR = (A / B) + 1
rac A = CYMMa B ,uonnapax, BI:II/IFpaHHaSI NN HpOI/II‘paHHaSI 3a OTOT JICHBb,

B = ontumansnoe f B AoJu1apax.

Jlnst paccMaTpuUBaeMBbIX PHIHOYHBIX CHCTEM IMpeoOpa3yeM THEBHBIE BBIMTPHIININ U TIPO-
urpeiy B 1HeBHble HPR, Torna Mbl mony4yum 3HaueHue, He 3aBUCAIIEE OT KOJUYECTBA
KOHTpakToB. B ykazanHoM mpumepe, rae naeBHoe HPR cocrasmser 1,05, Bbl Beurpanu
5%. Ot 5% ne 3aBucsAT ot Toro, 661 y Bac 1 konTpakT wiu 1000 konTpakToB. Tenepb
MOKHO CpaBHUBaTh pa3Hble MopTdenu. Mbl OyaeM CpaBHHBATh BCE BO3MOXKHBIE KOM-
OuHaruu noptdeneit, HauuHas ¢ mopTdenei, COCTOSIMMUX U3 OTHOW PHIHOYHOW CHUCTEMBI
(o kaXmoM paccMaTpUBaeMOW PBIHOYHOM CHCTEMBbI), 3akaHumBas moptdernsmu uz N
PBIHOYHBIX CHCTEM. B KauecTBe mpuMepa pacCMOTpUM pbIHOYHBIE cucTeMbl A, B u C, ux
KOMOMHAIMK OYyT BBITTISACTD CIEAYIOUIMM 00pa3oM:

A

B

C
AB
AC
BC
ABC

Ho He OyaeM ocraHaBauBaThCst Ha 3TOM. JIJIsl Kak7I0H KOMOHMHAIMM paccyMTacM Beca
PBIHOYHBIX CHUCTeM B moptderne. st 3Toro HeoOX0aAUMO 3aaTh MHUHHUMAIbHBIA MPO-
[ICHTHBII BeC CHCTeMbl (MM MHHUMalbHOC M3MEHECHHE Beca). B ciemyromiemM mpumepe
(moptdens u3 cucrem A, B, C) 3ToT MUHUMAaITBHBIN Bec cuctembl paBeH 10% (0,10):

A 100%

B 100%

C 100%

AB 90% 10%
80% 20%
7N0/A 3094
60% 40%
50% 50%
40% 60%
30% 70%
20% 80%
10% 90%

AC 90% 10%

80% 20%



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%

Beenem nonsitue KCII (komOunarus cucrem B noptdene). Teneps mist kaxmoir KCIT
paccuntaem coBokynHoe HPR st otnenshoro qusi. CoBokynuoe HPR mis nannoro must
Oyner cymmorr HPR kaXgoW pBIHOYHOM CHUCTEMBI JJIsi 3TOTO JHS, YMHOXXECHHBIX Ha
MPOIICHTHBIC Beca cucteM. Hampumep, mist cucrem A, B u C MBI paccMaTpuBaeM Mpo-
uentHble Beca 10%, 50%, 40% cootBercTBeHHO. [lanee nomyctum, uro otaenbabie HPR
JUTSL 9TUX PBIHOYHBIX cucTteM B TOT neHb Obim 0,9, 1,4 u 1,05 coorBeTcTBeHHO. Torma
coBokynHoe HPR st aToro nus Oyner:

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

Tenepsr Hanecem gHeBHbIE HPR misa xaxxmoit KCII Ha ock Y B mMonenn MapkoBuiia 31o
COOTBETCTBYET MoJlydaeMoMy noxony. Ha ocu X OTJIIOKHM CTaHJApTHOE OTKIOHEHUE
naeBHbIX HPR mns xaxmoit KCII. B monmenn MapkoBuia 3TO COOTBETCTBYET PHCKY.
CoBpeMeHHYIO0 TeOpHI0 TOpPTdeNst 4acTo Ha3bIBalOT 1eopuetl E -V, 4TO COOTBETCTBYET
Ha3BaHUsAM oOceil. BepTukanbHyl0 OCh 4acTo HasbiBaloT E — okumaemas mpuObLIb
(expected return), a ropU30HTAIBHYIO OCh HA3bIBAIOT V — JHCHEPCHS 0XKHUIAEMOU MpH-
obutn (variance in expected returns). Ilocie srtoro MoxHO HaiTH 3(deKTHBHYIO
rpaHuily. Mbl BKIIOYMIN Pa3JIMYHbIC PBIHKH, CUCTEMbI U (hakTopsl f U Temepb MoxeM



konuuecmeenno onpenenuth aydiue KCIT (to ects KCII, koTopble HaXOAsTCs BIOJIb
3¢ GEKTHBHOMN TPAHUIIBI).

CTpaTerusi cpeiHero reoMeTpuieckoro noprdes

B kako#i uMeHHO TOuke Ha 3P (eKkTUBHOI rpaHuIe Bbl OyneTe HAXOAUThCS (TO ecTh Ka-
koBa s¢dektuBHas KCII), sBusercs ¢(yHKIueid Bamiero COOCTBEHHOTO HEMPUATHS
pHUCKa, TI0 KpaiiHel Mepe, B COOTBETCTBUU C MOJeibio MapkoBuiia. OHaKO €CTh OINTH-
MajibHas To4Yka Ha A(P(GEKTUBHON TpaHUIlE, U C MOMOIIBI0 MAaTEeMaTHYECKUX METO/0B
MOKHO Haiitu 3Ty Touky. Ecnu Bbl BeiOepere KCII ¢ HauBbICIIMM CpeAHUM I€OMETPH-
yeckuM HPR, Tto nocturnere ontumansHoit KCII! Mbl MoxeMm paccuuTaTh cpenHee
reoMeTpuueckoe u3 cpemHero apudmermueckoro HPR u craHmapTHOro OTKIOHEHUS
HPR (00e 3Ti BelMYHHBI y HAC YK€ €CTh, TAK KAK OHU SBJSIFOTCSA OCIMU X U Y MOJEITH
Mapxkosuna!) Ypasaenus (1.16a) u (1.166) narot Ham GopMyITy JUIsS OIICHOYHOTO CPe-
Hero reometpuueckoro EGM (estimated geometric mean). JlanHblii pacueT oYeHb OJIH-
30K (OOBIYHO JI0 YETBEPTOrO HJIM MATOrO 3HAKA MOCJE 3aMATON) K peaJbHOMY CPEIHEMY
F€OMETPUYECKOMY, TTO3TOMY MOKHO HCIOJI30BaTh OLICHOYHOE CpPEIHEEe IeOMEeTpuyec-
KO€ BMECTO PEAJIbHOTO CPEHETO T€OMETPUUECKOTO.

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

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

rie EGM == oneno4yHoe cpeqHee reoMeTpruiecKoe;

AHPR = cpennee apudmernaeckoe HPR, nm KOOpAUHATA, COOTBETCTBYIOLIAS
JIOXOAY TI0 TOPT(EITIo;

SD = crangaptHoe oTkiIoHeHne HPR, uinn koopauHaTa, COOTBETCTBYIOLIAs PHUCKY IO
noptdento;

V = mucnepcust HPR, pasras SD 2. O6e dhopmsr ypasuenus (1.16) SKBHBaNeHTHSL.
Ipu KCII ¢ nausvicuum cpeoHum 2eomMempuyeckum pocm cmoumocmu nopmeens oy-
dem maxcumanvuwvim, 6onee moeo, oanunas KCII nozsoaum oocmuuv onpeoeneHHO20
VPOBHS 6ANAHCA 30 MUHUMATIbHOE 8DEMS.

E:xenneBHbI€e mMpoueaypbl NPH UCNOJH30BAHNH ONTUMAJIBHBIX
noprgeJei

[TocmoTpuM Ha mpuMepe, Kak NPUMEHSTh BBIIICONUCAHHBIA MOAXOJ Ha €XKEIHEBHOU
ocHoBe. Jlomyctum, uto ontumaibHoe KCII coOTBETCTBYET TpeM pas3IMuyHbIM
PBIHOYHEIM cucTeMaM. [Ipenmnonoxum, 4to mporeHT pazmerierus coctarisier 10%, 50%
n 40%. Ecnu 661 BBI paccmarpuainu cyet B 50 000 momnapos, To 0oH ObLT OBI «pa3aeneH»
Ha Tpu cybcuera B 5000, 25 000 u 20 000 momnapoB [isl KaXkA0H PHIHOYHOW CHCTEMBI
(A, B u C) coorBercTBeHHO. 3aTeM I OajlaHca MO CyOCYETy KaKIOW PHIHOYHOM
CHCTEMBI BBIYHCIIMTE, CKOJBKUMHU KOHTpakTamu ToproBaTh. Ckaxem, dakrop f man
CJICTYFOIIAC BEJTMYNHBI:

Peinounas cuctema A: 1 kortpakt Ha $5000 Gananca cuera.
Peinounas cucrema B: 1 konrpakT na $2500 Gananca cuera.

PeiHounas cuctema C: 1 koutpakr na $2000 Ganamnca cuera.



Toraa BbI Oyaere ToproBath 1 KOHTPAKTOM Ut pbiHOYHOM cuctembl A ($5000 / $5000),
10 konTpakTamu s peiHOYHOU cuctembl B ($25 000 / $2500) n 10 koHTpakTamu ajist
peiHounoii cucrembl C ($20 000 / $2000). Kaxapiii 1eHb, Korma oOmuidi OagaHc cueTa
M3MEHsIeTCs, Bce cybcuera mnepepaccunthiBatoTcs. Jlomyctum, uto cuer B 50 000
J0JUTapoB Ha cienyrommii neHb nmoHusmics a0 45000 mommapoB. Tak Kak MBI KaKIbId
JIEHb 3aHOBO TIEpepacIpeiesiieM CpeacTBa mo cyocueram, To moiaydaem 4500 mommapoB
Ui pbIHOYHOM cuctembl A, 22 500 nommapoB s peiHOYHOM cuctemsl B, u 18 000
JOJIIApOB JUIsl phIHOYHOM cuctembl cybcueta C. Ha cnmemyromuii n1eHb Mbl Oyaem
TOProBaTh HYJCBBIM KOJHMYSCTBOM KOHTPAKTOB MO priHOYHOM cucteme A ($4500 / $5000
= 0,9, mH, TaK KaKk MbI BCETIa OCHOBBIBAEMCS Ha IENIbIX unciax, 0), 9 KOHTpakTaMu st
peiHouHO# cuctemsl B ($22 500 / $2500), u 9 koHTpakTaMu AJs1 pPhIHOYHOM cucTeMbl C
($18 000 / $2000). IepepaccunThiBaiite cybcueTa exKeJHEBHO, HE3aBUCHMO OT TOTO, UTO
BBl MOJYYWJIN: TpUOBUTE WK YOBITOK. [loMHHUTE, cyOcuera, MCIOJNB30BAaHHBIE 37ECh,
SIBJISIFOTCSL YCJIOBHOM KOHCTPYKIMEH.

Ectp Oosiee mpocToil UIss IOHUMaHUS CIIOCO0, AAIOLIUI Te ke camble OTBEThI, — Je-
JICHUE ONTHUMAIBHOTO T PHIHOYHOW CHCTEMBI Ha €€ MPOIEHTHBIH Bec. DTO JaCT CyMMY B
JoJuTapax, Ha KOTOPYIO MBI 3aTeM pa3ieiuM oOmmii OamaHc cueTta, 4TOOBI Yy3HATH,
CKOJIbKUMH KOHTpaKTaMU TOProBaTh. Tak Kak OallaHC cueTa U3MEHSETCS €XETHEBHO, Mbl
nepepaccuuThiBaeM CyOcueTa TakKe €XKEJIHEBHO [UIs IOJNyYeHHs HOBOTO OOIIEro
Oananca cueta. B paccMOTpeHHOM MpuMepe pbIHOYHAs cucTeMa A, mpu 3HadeHuu f B 1
koHTpakT Ha 5000 nomiapoB Gananca cuera u npoueHTHOM Bece 10%, cooTBercTByeT 1
kourpakty Ha 50 000 mommapos o6miero Gamanca cuera ($5000 / 0,10). Peinounas
cucrema B, mpu 3Hauenunu IB 1 xontpakt Ha 2500 nonnmapoB OanaHca cueTa W HpPOIEH-
THOM Bece 50%, cootBeTcTBYeT 1 KoHTpakTy Ha 5000 mommapoB obmiero 6angaHca cueTa
($2500 / 0,50). Perrounas cucrema C, npu 3HadeHuu 1B 1 kontpakt Ha 2000 mostapos
Oananca cuera u nporeHTHoM Bece 40%, coorBeTcTByeT 1 KOHTpakTy Ha 5000 noimapos
obmero 6amanca cuera ($2000 / 0,40). Takum obOpaszom, eciau Ol y Hac Obuto 50 000
JOJJIApOB Ha cyeTe, Mbl Obl ToproBaiu 1 KOHTpakToM B phIHOYHOW cucreme A, 10
KOHTpakTamMu B pbiHOYHOU cucteme B u 10 koHTpakTamu B peiHOuHOM cucteme C. Ha
CIeNyIOIUi JeHb Tpolenypa moBtopsieTcs. Ckaxem, Ham oOmwmii OamaHC cyeTa
noBsicuiics 7o 59 000 gomnnapos. B atom ciydae paznenum 59 000 nommapos Ha 50 000
noiiapoB u noiny4duM 1,18 (wim okpyriisisi 10 mesoro yucia 1), moaToMy 3aBTpa MbI ObI
ToproBaju 1 KOHTPakTOM B pbiHOYHOMW cucTeme A, 11 kontpakramu ($59 000 / $5000
=11,8, yto Omwke K nenoMy uuciay 11) B peiHOYHOM cucteme B u 11 koHTpakTamu B
peiHouHOM cucteme C. [Ipenmonoxkum, B peiHOYHOU cucteMe C cO BUepalllHETo THS y
HaC OTKpbHITa JAnuHHAs no3unus Ha 10 konTpakToB. HaMm He ciemyer 1o0aBIsATh CETOMHS
1o 11 koutpakToB. CyMMBI, KOTOpbIE MBI PAaCCUUTHIBAEM C HCIIOJIb30BaHHEM OajaHca,
PacCUUTHIBAIOTCS TOJNBKO JUI HOBb1X mo3uimii. [ToaTomy 3aBTpa (eciam OBUIO OTKPBITO
10 KOHTPAKTOB, HO MbI 3aKPBUIH MO3MIIKIO, T.€. 3aHUKCUPOBAIN MPUOBLIL) HaM CIIEAYCT
OTKpBITh 11 KOHTPaKTOB, €cAM MBI TIOCYMTAaEM »dTO IienecooOpa3HeM. Pacuer
ONTUMAJIBHOTO TOpPT(hENs C HcmoNb3oBaHHEeM exenHeBHbIX HPR o3nauaer, uto Ham
cnedyem BXOJWTH HA PHIHOK W W3MEHSTH TO3HMIMHU Ha €KEIHEBHOW OCHOBE, a HE OT
CHENKU K CHAENKe; HO 3TO He 00s3aTeNbHO JAenaTh, €clu Bbl OyAeTe TOproBaTh IO
JOJTOCPOYHON CHUCTEME, TIOCKOJIBKY BaM OyJeT HEBBITOJHO pETYJIHpPOBATH pa3Mmep
MO3UIIMH HA €KETHEBHON OCHOBE M3-3a BHICOKUX HAKJIAIHBIX pacxo10B. Boobiie roBops,
BaM CIIeZlyeT M3MEHATh NMO3HIMU Ha €XEIHEBHOW OCHOBE, HO B PEANBbHOW JKU3HU BBI
MOKETe M3MEHSTh MX OT CHEJKU K CHeJKe C Majoil morepeil TouHocTH. [Ipumenenue
MPaBUJIBHBIX JTHEBHBIX TMO3ULIMA HE SBIsIETCA OONbIION mpobiemoi. Bemomuwute, uTo
MIPH MOUCKE ONTHUMAJIBHOTO MOPT(ENs Mbl UCMOIB30BaTN B KAUECTBE BBOJHBIX JaHHBIX
naeBHble HPR. TlosTomy Ham ciemoBaio Obl M3MEHSTH pa3Mep TMO3HIHHA €KEIHCBHO
(ecii GBI MBI MOTJIM M3MEHSTH KaXKAYIO MMO3MIIMIO IO IIEHE, TI0 KOTOPO# OHa 3aKPhLIACh
Buepa). B IEHCTBUTENLHOCTH 3TO CTAHOBHUTCS HEMPAKTHYHO, TaK KaK W3/ACPKKU Ha
TpPaHCAKIMM HAYMHAIOT MEPEBEIINBATh MPUOBLIN OT €KEeIHEBHOTO U3MEHEHHSI MTO3UIUH.
C npyroit cTOpOHBI, €CIT MBI OTKPBIBAEM IO3UIIHIO, KOTOPYIO cOOMpaeMcsi yAepKUBaTh



B TCUCHHE TI'0/ia, HAM CJEJyeT IepecMaTpuBaTh €€ yaile, 4eM pa3 B roj (T.e. B KOHIIE
CpOKa, KOTJla Mbl OTKPOEM JpyTyl MO3WIHi0). BooOiie, B MOJOOHBIX JOJTOCPOYHBIX
CUCTeMax HaM Jydlle PEeryJInpoBaTh MO3UIUI0 KAKIYIO HENENI0, a HE Ka)Ibli JICHb.
AprymeHTanus 3/1eCh TaKoBa: MOTEPU M3-3a HE COBCEM MPAaBUIIbHBIX JTHEBHBIX MO3UIIUN
MOTYT OBITH MEHBIIIE, YeM JIOTIOTHUTEIbHBIC M3ACPKKHU MO CACIKAM sl €KETHEBHOTO
M3MEHEHHUs MOo3uIMil. Bl JOMKHBI ONpenenuTh, OCHOBBIBASICH Ha MCIIOJIB3YEMOM TOp-
TOBOM CTpaTeruu, Kakue u3 norepb OyayT Ajs Bac MeHbIe. Kakolt 00beM HCTOpUYECKHX
JAHHBIX HEOOXOJMM JUIsl pacdyeTa ONTUMAJIbHBIX TopTdenei? DTOT BOMPOC MOXKHO
chopMyIIUpOBaTh HECKOJIbKO HHaue: «Kakol 00beM UCTOPUYECKHUX NaHHBIX HEOOXO0IUM
JUI OTIpe/IeJICHNsT ONTUMAIBHOTO f JaHHON pBIHOYHOM crcTeMbI?» TOYHOrO OTBETAa HE
cyuiectByeT. BooOiie, uem 0oJibIlie HCTOPUYECKHUX JaHHBIX BBl HCIIONIB3YETEe, TEM JyHIle
JIOJDKEH OBITh pe3ynbraT (TO €CTh ONTHMalbHble mopTdenn B OymyimeMm OyayT
HAIIOMHMHATh HBIHCIIHUE ONTHUMAbHBIE TMOPTQENH, pacCUUTaHHBIE MO HCTOPUUYECKUM
naHHbIM). OTHAKO COOTHOINICHHS U3MEHSIOTCSI, XOTs ¥ MeaieHHo. OtHa U3 pobIieM mpu
WCIOJIb30BaHUU JTAHHBIX 32 CJIMIIKOM OOJBIION MEePHO]] BPEMEHU 3aKITIOYAeTCS B TOM,
YTO BO3HUKAET TEHICHIMS K HCIOJB30BAaHUIO B MOPTQesie PBIHKOB, KOTOpbIE ObLIN
aKTHBHBI B npouuioM. Hanpumep, ecnu Obl BBl co3naBanu noptdens B 1983 roxy Ha 5
rogax MpOUUIbIX JaHHBIX, TO, BEPOATHEE BCEro, OJUH M3 JAPAroleHHBIX METaUIOB
okaszayicsi Obl YacThlO ONTHUMAaJbHOro mopTdenss. OIHAKO TOPTOBBIE CHUCTEMBI I10
JparolieHHbIM MeTaJulaM paboTany B OOJBIIMHCTBE CBOEM OYEHb INIOXO Ha MPOTSHKEHUN
HeckonbKux JieT nocie 1980-1981 romos. ITosTtoMy, Kak BHIWTE, TPU ONPEACICHUU
OyIylIero ONTUMAJIbLHOTO MOPTQENs MeXIy HCIOIb30BaHUEM CIMIIKOM OOJBIIOro
KOJIMYECTBA MCTOPUUYECKUX JTAHHBIX U HMCIOIH30BAHUEM CIHIIKOM MAaJIOTO KOJUYECTBA
JAHHBIX HYXXHO HaWTH 30JI0TyI0 cepequHy. W, HakoHel], BO3HHKAET BOMPOC, KaK 4acTo
ClIeZlyeT MOBTOPATH BCIO MPOLEAYpPY MOHMCKa ontumansHoro noprdens. Ilo Gombiomy
CUETY BBl JIOJDKHBI AENaTh 3TO MOCTOSTHHO. OIHAKO B peallbHOW JKMU3HU JTOCTATOYHO
TeCTUpOBaTh Moptdens kaxapie 3 mecsana. M maxe ecnu MpoM3BOAUTH 3Ty OMNEPALUIO
Kaxxiple 3 MecsIa, BCE €Ile €CTh BBICOKAs BEPOSTHOCTH, YTO BHI MPHUIECTE K TOMY Ke
cocTaBy NOPTQENs Wik 0YeHb CXOJHOMY C T€M, YTO CO3/Iajli paHee.

CymMa BecoB cucteM B noprdesie, npessimaromas 100%

Jlo HaAcTOSIIEr0 MOMEHTa Mbl OTpaHMYMBAIA CyMMYy TponeHTHbIX BecoB 100 mpo-
neHraMu. OJHAaKO BO3MOXKHO, YTO CyMMa IPOLEHTHBIX pa3MeIleHH ans moptdens,
KOTOPBI OyJIeT WMETh HAWBBICIIMK TeoMmeTpuyeckuii poct, mpeBbicuT 100%. Pac-
CMOTpPHUM, HampuMmep, JIB€ PhIHOUHBbIE CUCTEMBbI, A U B, KOTOpbIe MIEHTHYHBI BO BCEX
OTHOIICHHSX, 32 TEM HCKIIOYEHUEM, YTO y HHUX oTpuuatenbHas koppemsius (R < 0).
Jlomyctum, 4to ontumainbHoe f B mommapax mms Kakaod W3 3THUX PHIHOYHBIX CHCTEM
coctasisier 5000 momurapos. JlomycTiM, YTO ONTUMANBHBIN IOPT(ETh Ha OCHOBE CAMOTO
BBICOKOT'O CPEJHET0 T€OMETPUUYECKOro — 3TO MopT¢enb, KoTopelid pazMeniaer 50% B
KXyl W3 JIBYX PBIHOYHBIX CHCTEM. DTO O3HAUYaeT, 4YTO BaM CIIEAyeT Topromarh 1
koHTpakToM Ha Kaxkasle 10 000 mommapoB OamaHca JJIsl PHIHOYHOM CHCTEMBI A, U AJs
cucrembl B. OmHako Korja eCcTh OTpHIATENIbHAS KOPPEISIHs, MOXXHO IOKa3aTh, YTO
ONTUMAJIbHBIA POCT cueTa B JEMCTBUTENBHOCTH OyJeT NOCTUTHYT NpH Topromie 1
KOHTpakTOoM st Oanmanca, menbpmiero 10 000 nmonmapoB Ui PHIHOYHOM CHCTEMBI A
u/uan  peiHOYHOW cucteMbl B. JIpyruMu cioBam#, KOrja e€CTh OTpHLATENbHAs
KOppeJsiiisi, CyMMa IpOIEHTHBIX BecoB MoskeT mpeBbimare 100%. bBomee Toro,
BO3MOYKHO, YTO IIPOLIEHTHBIE Pa3MELICHUS B PHIHOYHBIE CUCTEMbI MOTYT 10 OTAEIbHOCTH
npeBbicuTs 100%.

HHTepecHO paccMOTpeTh ciiyyail, Korja KOpPpesius MEXIy ABYMs PbIHOYHBIMU
cucremamu npudmxkaeres K -1,00. B atom ciydae cymma 1t GpUHAHCHUPOBAHUS CHCIIOK
10 PHIHOYHBIM CUCTEMAaM CTPEMUTCS CTaTh OECKOHEUHO Manoii. Jleso B TOM, YTO B TAKOM
nopTderne Moyt He OyAeT MPOUTPHINIHBIX JHEH, TaK KaKk MPOWTpaHHAs B JaHHBIA JICHb
OJHOM PBIHOYHOM CHCTEMOM CyMMa BO3MEIIAETCS CYMMOM, BBIMIPAHHOW Jpyrou



PBIHOYHOM CHCTEMOH B TOT K€ JA€Hb. [109TOMY ¢ MOMOIIBIO JUBEPCUPHUKAIIMHA BO3MOXKHO
MOJYYUTh ONTHMAJIbHBIA TOPT(ENb, KOTOPBIH pa3Melnact MeHbinyto mpoiro f (B
J0J1apax) B TaHHYIO PBIHOYHYIO CHCTEMY, YeM IPH TOPTOBJIC TOJBKO B 3TOM PHIHOYHOU
cucreme. I ATOro s KaxkIOW pPHIHOYHOM CHUCTEMBbI BBl MOJKETE pa3/IeuTh
ontumaibsHoe f B o/1apax Ha KOJUYECTBO PHIHOYHBIX CUCTEM, B KOTOPBIX paboTaere. B
HameM TmnpuMepe, BMecTo Toro urtoOsl BeIOpaTh 5000 mommapoB B KadecTBe
onTuManekHoro f s peiHOWHOW cucTeMbl A, Ham cieayeT wucnoib3oBaTh 2500
nosnapoB (pasmenuB 5000 mommapoB, ontumanbHoe f, Ha 2, KOJIMYECTBO PHIHOYHBIX
CHCTEM, B KOTOPBIX MBI COOHMpacMcs TOProBaTh), M TaKUM e 00pa3oM cieayer
MOCTYIIUTh C PBIHOYHOM cuctemoi B. Temepb, Korga Mbl HCHOJb3YEM JaHHYIO
MPOLEAYPY Uil OMPENENICHUs ONTHMAIBLHOTO CPEJIHEr0 T'€OMETPHYECKOTo MOpTdens,
kotopbeiid coctonut m3 50% mnas A u 50% nmns B, 3T0 03Hauaer, 4TO HaAM ClemyeT
toproBath 1 koHTpakTOM Ha Kaxasle S000 momnmapoB Ha OGajaHce It PBIHOYHOU
cuctembl A ($2500 / 0,5) u amanormuno mis B. B kadecTBe emie omHOW PHIHOYHOM
CUCTEMBI BBl MOKETE HCIIOJIb30BATh CUCTEMY OCCIPOIICHTHOTO BKJIa/a. JTO aKTUBHI, HE
npuHocsmue noxona, ¢ HPR = 1,00 kaxnprit nesp. JlomyctuM, B HalIeM MpeabIIyIeM
pUMepe ONTUMANIBHBINA pocT nosryueH npu S0% s cucremsl A u 40% ans cucremsl B.
Jlpyrumu cioBamu, ciefayetr ToproBaTh 1 koHTpakToM Ha Kaxasie 5000 mosurapoB Ha
OanmaHce U ppIHOYHOM cucTemMbl A U 1 koHTpakTOM Ha Kaxneie 6250 monnapos ans B
($2500 / 0,4). Tlpu wCHONB30BaHWK OECIPOIEHTHOrO BKJIaga B KauyecTBE JPyrou
PBIHOYHOM CHCTEMBI 3TO ObUTa OBl OJHA M3 KOMOWHAaIWi (OnTUMalbHBIA TOPTdEb,
koTopbiii Ha 10% B genbrax). Ecmu Bam moprdenb, HaWICHHBIH C TOMOIIBIO 3TOM
MPOLEAYPHI, HE COACPKHUT CHCTEMYy OECIPOILIEHTHOrO BKJIaJa B KAauyeCTBE OJHON U3
COCTABIISIFONINX, TOTJA BBl JOJDKHBI TOBBICUTH HCIIOJIB3YEMBIH (DaKTOp W pa3lesuTh
ontuMalbHbie f B oi1apax, UCIOIb3yeMbIe B KaUeCTBE BBOJHBIX JaHHBIX. Bo3Bpainasch
K Hamemy MpUMepy, IOIMYCTHM, Mbl HCIOJIb30BAIH OCCHPOICHTHBIA BKIAH H JIBE
pbIHOYHBIE cucTeMbl, A u B. Jlanee mpeamnonoxumM, 4To Hall UTOTOBBIA ONTUMAJIbHBIN
noprdenb HE COIEPKHUT CUCTEMY O€CHpOoIeHTHOTO Bkiaaa. IlycTh oOnTUMambHBIN
noptdens okazancs Ha 60% B peiHOUHON cucteme A, Ha 40% B prIHOUHOI cucTeme B
(Bo3MoskHa Jr00ast apyras MPOICHTHAs KOMOWHAIMs, Beca KOTOPOH B CyMME arOT
100%) u Ha 0% B cucTeme OECHPOIEHTHOTO BKJIaAa. Eciu Obl Mbl pa3feiuid Hallu
ontumanbsHble f B mo/uTapax Ha JBa, TO 3TOTO OBLIO OB HEAOCTATOYHO. MBI JTOJIKHBI
pa3fenuTh WX Ha 4Yuclo, Oosbmie 2. MrTak, Mbl BEepHEMCS M pa3[eliuM HaIId
ontumanbsHbie T B momnapax Ha 3 win 4, moka HE MOJAYYMM ONTHUMAJBLHBINA MOPTQEb,
KOTOPBII BKJIFOUAET CUCTEMY OECIPOIICHTHOTO BKJaia. KOHEUHO, B pealibHOW KH3HH TO
HE O3HAYaeT, YTO MBI JIOJDKHBI pa3MeliaTh KaKyl-THOO YacTh HAIIET0 TOPTOBOTO
KanuTajia B OCCIpPOIICHTHBIE BKJIAbl. beCTIpOIICHTHBIE aKTUBBI CTOUT UCIIOJIB30BATh IS
TOTO, YTOOBI ONPEACITUTh ONTUMAIBHYIO CYMMYy CpPEICTB Ha 1 KOHTpPAakT B KaKIOW
PBIHOYHOM CHCTEME MPH CPABHEHUU HECKOJIBKMX PBIHOYHBIX CHCTEM. BBl HOJDKHBI 3HATH,
9TO CyMMa TIPOIICHTHBIX BECOB MOPT(Ess, MPH KOTOPBIX JTOCTHTAICS HAUOOBIIHAN
TE€OMETPUUYECKUN POCT B MpouuioM, MoxkeT ObITh Bbiie 100%. DTOoro MoXHO AOCTUYb,
paszzaenuB ontumaibHoe f B gosmapax s KaKAoH PHIHOYHON CHCTEMBI Ha HEKOE IIeJI0e
yucio  (KOTOpoe OOBIYHO — SIBJSIETCSl YHCIOM  PBIHOYHBIX ~ CHCTEM), BKIIIOYHB
OecrpolieHTHBIN BKIan (To ecTh pbiHOYHYI0 cuctemy ¢ HPR = 1,00 kaxzplii aeHb) B
Ka4yeCTBE CIle OJHOW PBIHOYHOM cucTeMbl. Koppemnsiuu pa3udHbIX PHIHOYHBIX CUCTEM
MOTYT OKa3aTh CEpbe3HOE BO3/AcHCcTBHE Ha MopTdens. BaxkHO MOHUMATH, 9TO MOPTQEIh
MOXeT ObITh 0OJIbIIIE, YeM CyMMa €ro 4acteil (eciau KOpPpENsAIUH €ro COCTABISIONIIUX
yacTell J0CTaTOYHO HU3KM). Takke BO3MOXHO, uTO MOpTdenb OyaeT MEHbIIe, 4eM
CyMMa ero 4Jacteil (eciu KOppEeNsIUH CIUIIKOM BBICOKH). PaccMOTpUM CHOBa HWrpy C
OpOCKOM MOHETHI, IJIe BBl BRIMTPhIBacTe 2 J0JUTapa, KOT/Ia BEINAIAeT JIMIEBas CTOPOHA,
u pourpeiBaete 1 nosap, Kormaa BeimajgaetT oopatHas cropoHa. Kaxblii Opocok umeer
MareMaTuieckoe oxujanue (apudmeTryeckoe) MAThACCAT HEeHTOB. OnTuManbHoe f
coctaBusieT 0,25, To ecTh HaAo CTaBUTHh 1 Mojutap Ha Kaxable 4 moinapa Ha cuete, a
cpennee reomerpudeckoe cocrapisier 1,0607. Tenepp paccMOTpUM BTOpPYIO HIpY, TIE



CyMMa, KOTOPYIO BbI MOKETe BBIUTPaTh pu Opocke MoHeTsl, cocTtasisieT 0,90 nomnapos,
a cymMMa, KOTOpPYI Bbl MoxeTe mpourpath, — 1,10 mommapoB. Takas urpa umeet
oTpuIarensHoe MareMatuieckoe oxuganue -0,10 mommapa, Takum oOpa3om, 3/1eCh HET
ONTHUMAJIBHOTO f U COOTBETCTBEHHO HET U CpeJHEro reomerpuyeckoro. [locMorpum, 4ro
MPOM30MIET, Koraa Mbl OyneM urpaTh B 00e Mrpbl oxHOBpeMeHHO. Eciu xoppemsuus
9Tux urp paBHa 1,0 (TO eCTh MBI BBIMIPHIBACM IIPH BBINAJICHUU JHIEBOH CTOPOHEI, a
MOHETHI BCEr/ia MaJaloT JHOO0 Ha JIMIEBBIE CTOPOHBI, JTMOO HAa OOpaTHBIC CTOPOHBI),
TOrja pe3ynbTaThl ObBLIM OBl CleayromuMU: Mbl BeIMrphiBacM 2,90 monmapa mpu
BBIMAJICHUN JIUIIEBOM CTOPOHBI MM npourpbiBaeM 2,10 nojutapa mpu BbIMAJCHUU
oOpatHoii. Takast urpa umeer marematudeckoe oxxuganue 0,40 nommapa, onTUMaIbHOE
f= 0,14 u cpeanee reomerpuyeckoe 1,013. OueBHIHO, YTO ITO XYyIIIUH MOIXOI K
TOProBJI€ C TOJIOKUTEJIBHBIM MaTeMaTHYECKUM OXHUAaHueM. Temepb IOMyCTUM, YTO
UTPHl HMMEIOT OTPHILATENBbHYIO Koppensiuio. To ecTb, KoOrjza MOHETa B HIpe ¢
MOJIOKUTEIbHBIM MAaTEMaTHYECKUM OKUJAAHUEM BBINAAAET Ha JIMLEBYIO CTOPOHY, MBI
tepseM 1,10 momnapa B urpe ¢ OTpUIATEIbHBIM OXHAAHUEM, M HaoOopoT. Takum
oOpasoM, pesyabratoM nByX urp Oyaer Bemrpsim 0,90 mommapa B ogHOM ciydae U
npourpsi -0,10 gonnapa B aqpyrom ciydae. MaremaTtnueckoe oxunanue Bee enie 0,40
nosnapa, omHako onrtuMmanbHoe f= 0,44, uro maer cpemmee reomerpuueckoe 1,67.
BcnomHuTe, 4TO CpenHee reoMeTpudecKoe SBiIsieTcss (PaKTOpOM pocCTa BaIIero CYeTa B
CPEIHEM 3a OJIHy MIpy.. DTO O3HA4aeT, YTO B TaKOH MIPe B CPEIHEM MOXKHO OKUAATh
Boirpeima B 10 pa3 Oosblie, 4yeM B yXe€ PACCMOTPEHHOM OJWHOYHOH WIpe ¢
MOJIOKUTEIbHBIM MaTEeMaTU4eCKUM okuaaHueMm. OJHaKo 3TOT pe3ysbTaT IMOJyYeH ¢
MIOMOILBI0 HIPbl C TOJOXKUTEIbHBIM MaTEeMAaTHYECKUM OXHIAHHUEM M €€ KOM-
OMHUPOBAHKS C UTPOU C OTPHUIATESIBHBIM OXKHJaHueM. [IpuunHa OOJBINION pa3HUIIBI B
pe3yibTaTax BO3HUKAET M3-3a OTPULATEIHHON KOPPENSILUH MEXIY JBYMS PhIHOYHBIMU
cucreMamMu. MBI paccMOTpeNH TpuMep, Korjxa moprdens Ooble, YeM CyMMma ero
4acTeu.

BaXHO MOMHUTH, YTO MCTOPHYECKU BaIl MPOUTPHIIT MOXET OBITh TAKOH k€ OOJIBIION,
Kak u mpoueHT f (B cMbIciie BO3MOKHOTO YMeHbIIeHUs Oananca). B nmeiicTBuTenbHOCTH
BaM CIIEyeT OKUAATh, YTO B OynaymieM OH OYyIeT 6viuie, YeM NAaHHOE 3HAUCHHE. JTO
O3HAayaeT, 4YTO KOMOMHAIMs [JBYX PBIHOYHBIX CHCTEM, Jak€ €CId OHH MMEIOT
OTpHULATENbHYIO KOPPEJISALINIO0, MOKET IPUBECTU K yMEHbIIEHUIO Oananca Ha 44%. Dto
Oosblile, YeM B CHUCTEME C IOJIOKUTEIbHBIM MaTEeMaTHUYECKUM OXKHUIAHHWEM, B KOTOPOH
ontuManbHoe f= 0,25, ¥ MOATOMY MaKCHMAIbHBIA UCTOPUUECKHIA MTPOUTPHIII YMCHBIITHT
Oamanc Tonpko Ha 25%. Mopanb TakoBa: Jusepcughuxayus, eciu OHA NPOU3BEOeHd
NPasUIbHO, AGNAEMCA MEMOOOM, Komopblil nosviuwaem npudviiu. Ona He 0053amenbHo
YMeHbuaem npouspLlu  Xyouwle2o  CIyyas, 4mo — abCcoNOMHO  NPOMUBOPEUUN
nonyiapHomy — npeocmaeienuro. JluBepcuukanms  cMAr4aeT MHOTHE — MENIKHE
NPOUTPHIIIN, HO OHA HE YMEHBUIAET MPOUTPHIIIN Xyauiero ciydas. [Ipu ontumansaom f
MaKCUMAaJIbHBIE TIPOUTPHIIIN MOTYT OBITh CYIIECTBEHHO OOJIbIIE, YEM TyMalOT MHOTHE.
[TosToMy, naxke ecid Bbl XOpOLIO AMBEPCHU(PUUUPOBAIU MOPTQENb, cieayeT ObITh
TOTOBBIM K 3HAYMTENFHBIM yMEHBUICHWsSM Oanmanca. OpHaKo naBaiiTe BepHEMCS H
MOCMOTPUM Ha PE3yJbTaThl, KOrja KO3(QQUIUEHT KOppelsluu MeXAy ABYMS UIpPaMu
paBer 0. B Takoii cutyanuu, KakuMu Obl HU OBIITH Pe3yJIbTAaThI OJTHOTO OPOCKA, OHU HE
BIMSIIOT Ha pe3yJbTaThl Apyroro Opocka. Takum o0Opa3oM, €CTb YEThIpe BO3MOXKHBIX
pe3yJbTara:

Hrpa 1 Urpa2 Hroro

Pesynbrar Cymma Pesynbrar Cymma Pesynbrar Cymma
Boiurpsiit $2,0 Boiurpbiin $9,0 Boiurpsimr $2,90
Berurpaiit $2,0 Tpourpsimt -$1,10 Berurpsbint $0,90

Ipourpspiir -$1,00 Berurpaiin $0,90 IMpourpspiir -$0,10



IMpourppiir -$1,00 Tpourpsimt -$1,10 IMpourpspiir -$2,10

Maremaruueckoe 0KHUIaHUE PaBHO:
MO=29*025+09*025-01*025-21* 0,25=0,725 + 0,225 - 0,025 - 0,525

=0,4

Maremaruueckoe oxxunanue pasHo 0,40 mommapa. Onrumansroe f B 3TO# MocnenoBa-
tenpHOCTH coctaBisieT 0,26, mim 1 craBka Ha kaxasle 8,08 momrapa Ha OanaHce cueTa
(tax xak HaAHOOJBIIMI MPOUTPHIMI 37ech paBeH -2,10 mosmapa). TakuM 0Opa3oMm, Mak-
CHUMAJIbHBI UCTOPUYECKHIA MTPOUTPHIII MOXKET ObITh 26% (MpUMEpHO Tako# ke, 4TO U B
HOPOCTO WIrpe C MOJOKHTENBHBIM MaTeMaTHUecKuM okugaHueM). OJHAKO B ITOM
pUMepe TPOUCXOANT CTIIA)KMBAaHUE yYMEHBIIEHWH OanaHca. Ecnm ObI MBI IIPOCTO pac-
CMaTpUBAJIM UTPY C TOJIOKHUTEIBHBIM OXKHJAQHHEM, TO TPEThSl MOCIEIOBATEIBHOCTH
npuHecsa Obl HaM MaKCUMAaJIbHBIN POUTpHIII. Tak Kak Mbl KOMOWHUPYEM JIBE CHCTEMBI,
TPEThsI MOCIIE0BATEIBHOCTE O0Jiee pOBHAS. DTO €AMHCTBEHHBIH uttoc. CpenHee
reoMeTpuueckoe 31ech paBHo 1,025, To ecTh CKOPOCTh pocTa B JIBa pa3a MEHBIIIE, YeM
IpU TPOCTOH UTPE C MOJOKHUTEIBHBIM MaTEMAaTHUECKHM OXXUAaHHeM. Mbl jnemnaem 4
cTaBKU (KOT/a MOTJIM ObI CIIENIaTh TOJILKO 2 CTaBKU B MPOCTOW MIPE C MOJIOKHTEIbHBIM
OXuAaHueM), a 0oJblIe He 3apadaThiBacM:

1,060772= 1,12508449
1,025"4= 1,103812891

O4eBUIHO, YTO TPU AUBEPCUPUKALNKN BBl 00/IX4CHbI UCTOJIB30BATh TaKUE PHIHOYHBIC
CHUCTEMBI, KOTOPbIE UMEIOT CaMyl0 HU3KYIO KOPPEJAINI0 TPUOBLICH APYT K IPYyTy, U Ke-
JaTeNbHO OTPHIATEIHHYIO KOPPEISAIUio. BBl TODKHBI MOHUMATh, YTO YMEHBIICHHUE Oa-
JlaHCa XYIIETO Clydasi e1Ba Ju OyAeT CMIATYeHO TuBepcruUKanue, XOTs BBl CMOXKETE
cMsTYaTh MHOTHE Oonee crnabble yMeHbIeHus O6anaHca. Haubonvuwias nonvsa ougepcu-
Qduxayuu cocmoum 6 YyayuuleHuu cpeoHe20 2eomempuyeckoeo. MeToa TOHCKa
ONTUMAJBHOTO MOPTQENs MyTeM pPacCMOTpPEHUs YHCThIX nHeBHbIX HPR ympasmaser
HEOOXOAMMOCTh CMOTPETh 3a TEM, CKOJBKO CHCIIOK B KaXKIOH PHIHOYHON CHCTEME
npousonuio. Mcnonp3oBaHUE STOrO METOJA IMO3BOJHMT BaM HAONIOAaTh TONBKO 32
CPETHUM T€OMETPHUYECKUM HE3aBHCHUMO OT YacCTOTHI CACNIOK. TakuM oOpa3om, cpeaHee
F€OMETPUYECKOE CTAHOBUTCS €JUHCTBEHHOM CTaTUCTUUYECKOM OLIEHKOW TOr0, HACKOJIBKO
MPUOBLILHBIM sIBIIsIeTCS MOpTdens. [ aBHas 11e1h AUBEpCUPUKAIIIT — 3TO MOIyYCHUE
HaMBBICUIETO CPETHETO TEOMETPUUYECKOTO.

Kak pa3opoc pe3yJbTaToB 3aTparuBaeT reoMeTpUYeCKHii PocT

[Tocne Toro Kak Mbl MPU3HAIHN TOT (HAKT, YTO, XOTUM MBI TOTO HJIM HET, CO3HATEIFHO WIIH
HET, KOJIMYECTBO JJIsI TOPTOBIM OINpPEIEISeTCs 10 YPOBHIO OajaHca Ha CueTe, MOXKHO
paccmatpuBath HPR, a He neHexHble cymmbl. TakuMm o00pa3oM, Mbl NpHIAAUM
YIPaBJICHUIO JCHBIAaMH ONPEACICHHOCTh U TOYHOCTh. MBI CMOXEM IPOBEPHUTH HAIIN
CTpaTeTMM YNPABJICHUS JAEHbI'AMHU, COCTaBUTh INPaBWJIa U CJHENaTh OIpeesIeHHbIE
BBIBOJIbL. [IOCMOTpHM, KaK CBSI3aH T€OMETPHUYECKHIA pocT 1 pa3dpoc pesynbratoB (HPR).

B 310i1 Auckyccun Mbl U IPOCTOTHI OyJIeM UCIOJIb30BaTh MIPUMEP a3apTHOM UTpBHI.
PaccmoTtpum nBe cuctembl: cucteMmy A, kotopast BeiurpbiBaeT 10% BpemeHH u mMMeer
OTHOIIIEHHE BhIMrphII/mpourpbim 28 k 1, u cucremy B, xoropas BwiurpeiBaet 70%
BpPEMEHH W MMeeT OTHolleHue Bhrpsiy/mpourpeim 1,9 xk 1. Hame maremarndeckoe
OKHJIaHUE Ha eIUHMIlYy cTaBKu U1 A paBHo 1,9, a s B pasuo 0,4. ITosTomy MBI MO-



KEM CKa3aTh, UTO JJISI KaXKJI0W €IUHULBI CTABKU CUCTEMa A BBIUTPAET, B CpeAHEM, B 4,75
pa3 Oonbmre, yeM cucrema B. Ho paBaiite paccmMoTpum TOProBito (UKCHPOBAHHOU
nosei. Mpl MOKeM HaiTh ontuMalibHbie f, pa3menuB MaTemMaTHdyeckoe OXHJIAHHE Ha
OTHOIIICHHE BBIMTPHIII/TIPOUTPHIII. IT0 AacT HaMm ontumansHoe f = 0,0678 must A u 0,4
st B, Cpegnue reoMerpuyeckue JUisl KaxAOW CHUCTEMbl IPU COOTBETCTBYIOIIUX
3HAYEHMIX ONTUMAaNLHEIX f cocTaBarT:

A=1,044176755
B=1,0857629

Kak Bumgute, cucrema B, HECMOTpst Ha TO YTO €€ MATEMAaTUIECKOE OKUIAAHHUE TIPUMEPHO
B YETHIPE pa3a MEHBIIE, YeM CUCTEMBI A, TPUHOCUT TIOYTH B JBa pa3a OOJIbIIE 332 CTaBKY
(moxomuocTth 8,57629% 3a cTaBKy, KOTJa Bbl PEUHBECTHPYETE ¢ ONTHUMAaIbHBIM f), uem
cucrema A (xortopas npunocut 4,4176755% 3a cTaBKy, KOTJa Bbl PSHHBECTHPYETE C
onTuManbHbIM ).

Cucrema % Bpiurpsoimei Boiurpbim: MO f Cpennee
Ipourpsim reoMeTpHuecKoe

A 10 28:1 19 0,0678 1,0441768

B 70 191 04 04 1,0857629

[Tpourpeim 50% no 6anancy notpedyer 100% npubsum s BosmemieHus; 1,044177 B
crerieHn X Oyzaert pasHo 2,0, korma X mpuOnm3nuTensHO paBHO 16,5, TO ecTh s Bo3Me-
menuss 50% npowurpsima st cucreMbl A norpeOyercs 6osiee 16 cnenok. CpaBHUM ¢
cucremoii B, rme 1,0857629 B crenenn X Oyxaer paBHo 2,0, korga X npuOIH3UTEIHHO
paBHO 9, TOo ecTtb ans cucreMbl B motpebyercs 9 cnmenok s Bo3Mmenienus 50%
MIPOUTPHIIIIA.

B uem 31ech neno? He nmoroMy 1 Bce 3TO MPOUCXOAMT, UTO cUcTeMa B nMeeT mpoueHT
BBIMTPBIIIHBIX CIENOK BbIme? VcTMHHAs mpuymuHA, MO0 KoTopoid B dyHKumoHmpyer
aydiie A, Kpoercs B pa3Opoce pe3yiabTaTOB W €ro BIMSHUM Ha (yHKIHMIO pocTa.
BonpmmHCTBO TpeiaepoB ommbO0OYHO cumTarT, 4to (yHKIUs pocta TWR 3amaercs
CIIEAYIOIIUM 00pa3oM:

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

rie R = mporentHas craBka 3a nepuos (Hanpumep, 7% = 0,07);

N = KonHMuYeCcTBO MEPUOJIOB.

Tak kak 1 + R 10 e, 9yro 1 HPR, G0JBIIMHCTBO OMIMOOYHO IMOJIaraeT, 9To (GyHKIUS
pocra’ TWR pasna:

(118) TWR=HPR”N

Ota (QyHKIUSA BepHA TOJBKO TOraa, Koraa mpuobuis (To ecth HPR) mocrosinHa, yero B
TOoprosiie He ObiBaeT. PeanbHas GpyHKIMA pocta B TOpropie (Win 1000 apyroi cpene,

Meuorue omuboYHO UcHoNb3yloT cpentee apupmerndeckoe HPR B ypaBHennn HPR A N. Kak 3nech mokasaHo, 3T0 He jgact
uctuaHoe TWR nocie N urp. Bel J0/DKHEI HCIIONB30BaTh reoMeTpuyeckoe, a He apudmerndeckoe cpeaqaee HPR A N. Dto nact
uctuaHoe TWR. Eciu crannmaptHoe otkioHeHne HPR paBHo O, torma apudmerndeckoe cpennee HPR u reomerpuueckoe
cpenaee HPR 5KBHBaJICHTHBI, M HE HMEET 3HAYCHHs, KaKOe M3 HUX BHI HCIIOJb3yeTe.



rne HPR He sBisiercs moctosiHHOI) — 3T0 mpousseneHue Bcex HPR. Jlomyctim, MBI
TopryeM kode, Harre onrtuManbHoe f cocraBasier 1 konTpakT Ha Kaxayro 21 000
J0JJIapOB Ha OajlaHCce cyeTa M MPOUUIo 2 CHENKH, OJHA U3 KOTOPBIX MPHHECHA yOBITOK
210 monnapos, a npyras Beurpsein 210 nomnapos. B atom npumepe HPR pasubr 0,99 u
1,01 cootBercTBenHO. Takum ob6pazom, TWR pasHo:

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

JIomoJIHUTENbHYI0 UHGOPMAIIUI0 MOXKHO MOJYYWTh, HCIOJB3Yys OLIEHOYHOE CpeaHee

reomerpuueckoe (EGM):

(1.16a) EGM = (AHPR " 2 - SD * 2) " (1/2),
158105

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

Terneps Bo3Beaem ypaBuenue (1.16a) wiu (1.166) B creniens N, uto6sl paccunrats TWR
Omno OyzeT OJM3KO0 K «MYJIbTUIUITMKAaTUBHOW» (PYHKIUU pocTa, neiicrButensHomy TWR

(1.19a) Ouenounoe TWR = (AHPR " 2-SD "~ 2) ~ (1/2)) * N,

NI

(1.196) Ouenoynoe TWR = ((AHPR " 2 - V) * (1/2)) * N,
rae N = KonM4ecTBO MEPUOIOB;

AHPR = cpeanee apupmernueckoe HPR;

SD = crannapTHoe oTKIIOHeHHE 3HaueHnit HPR;

V = nucnepcus 3HaueHnit HPR.

O6a ypaBHenus (1.19) SKBUBaJICHTHBI.

[Tonyuyennass mH(popMalus TOBOPUT, YTO HAilIeH KOMIPOMHUCC MEXIY YBEIHYECHHUEM
cpenneii apupmerrueckoir Topropnmu (HPR) u mucnepcueit HPR, u cranoButcs sicHa
npuyrHa, mo koropoi cuctema (1,9:1 ; 70%) paboraer myumie, yem cucrema (28:1;
10%))!

Hamre#i menpro siBiusercss MakcuMusanusi kKoddduuumenta 3Toi QyHKIWH, T.€. Mak-
CUMU3aIUs CIEAYIOIIeH BETUYUHBI:

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

IToxa3zarens onerHounoro TWR, T.e. N, cam o cebe mmo3aborurcsa. Yeenuuenne N He sB-
nsieTcs mpoOIeMoil, Tak Kak Mbl MOKEM PaCIIMPUThH KOJIMUYECTBO PHIHKOB WM TOPTOBaTh
B 0oJiee KPaTKOCPOUYHBIX THITAX CHCTEM.

Pacuer mucnepcuu u cranmaptHoro otkiaoHeHus (V u SD COOTBETCTBEHHO) MOXKET
0Ka3aTbCsl TPYAHBIM JUIs OOJNBIIMHCTBA JIIOJIEH, HE 3HAKOMBIX CO CTaTHCTHKOW. Bmecto
ATUX BETUYMH MHOTHE HUCIIONB3YIOT cpedHee abcoiomuoe OmKkioHeHue, KOTOpoe MbI Ha-
30BeM M. Uto0bl HaiiTm M, HaJlO MPOCTO B3ATH CpeiHee aOCONMIOTHOE 3HAYCHHUE Pa3HO-
CTH CaMO} BEJIMYUHBI U €€ CPEAHETO 3HAUCHUSI.

(1200 M= ABS(X; -X)/N

[Tpu K0JI0K0JI000pa3HOM pactpezeicHrn (Kak MOYTH BCera ObIBAaeT C pachpeeiicHHeM
npuObLIeH U YOBITKOB TOPrOBOM CHCTEMBI) Cpe/iHee aOCOMIOTHOE OTKIOHEHUE IPUMEPHO
paBHo 0,8 craHmapTHOTO OTKJIOHEHHS (B HOPMAJILHOM pACIPEISICHHA OHO COCTABIISCT
0,7979). ITo3TOMYy MBI MOKEM CKa3aTh:



(1.21) M=0,8*SD

n

(1.22) SD=125+M

O6o3naunm cpennee apudmernaeckoe HPR nepemenHoit A, a cpeiHee reOMEeTPHIECKOoe
HPR nepemennoit G. Mcnons3yst ypaBaenue (1.166), MbI MOXeM BBIPa3UTh OIIEHOYHOEC
CpeaHee TeOMETPHUYECKOE CIICAYIONIMM 00pa3oM:

(1.166) G=(A"2-V)"(1/2)
N3 31010 ypaBHEHUs MOIYYUM:
(1.23) G"2=(A"2-V)

Tenepb BMECTO AUCIIEPCUU MOACTABUM CTaHAapPTHOE OTKJIOHEeHHUE [kak B (1.16a)]:
(1.24) G*2=A"2-SD"2

W3 3T0r0 ypaBHEHHs MBI MOKEM BBIIEIUTH KaXKIyl0 NEPEMEHHYIO, a TAK)KE BBIICINUTH
HOJIb, YTOOBI TOJMYYUTHh (PyHAAMEHTAJbHBIE COOTHOWICHHS MEXAYy CpPEIHUM

apu(METUYECKUM, CPEITHUM T€OMETPHUYECKUM M Pa3dpOCOM, BBIPAKCHHBIM 371eCh KakK
N
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 ypaBHenusix 3Hayenne SD2 moskHO 3anucarth kak V win kak (1,25 * M) 2. Oto
MOJIBOJTUT HAC K TOW TOYKE, KOTJAa MBI MOXKEM OITUCATh CYIIECTBYIOIIHE B3aUMOCBSI3H.
OTMeTbTe, 4TO MocieIHee U3 ypaBHeHH — 3T0 TeopeMa [Tudaropa: cymma kBaapaToB
KaTeToB paBHa KBajapary rumoteHy3sl! Ho 3meck rumoreHys3a 310 A, a MBI XOTHM
MaKCUMH3UPOBaTh OHy M3 ee ctopoH, G. [Ipu ysenmuenun G moboe mossimenue D
(«kaTer» aucnepceuu, pasubiii SD wim VA(1/2), waun 1,25 * M) npuBeieT K YBETHUCHHIO
A. Korga D paBHo Hym0, Torga A paBHO G, 3TUM CaMbIM COOTBETCTBYS JIOKHO TOJIKYye-
moii ¢pyukuu pocta TWR = (1 + R N. [IeiictButensHo, korma D paBHo Hy:Ir0, TOTIA
A paBHo G B cooTBeTcTBUH ¢ ypaBHeHHEM (1.26).

MBI MOXEM cKa3aTh, YTO IOBbIIIeHNE A 2 oka3eiBaeT Ha G TO ke BO3IAEHCTBHUE, UTO
Y aHAJIOTMYHOE TIOHWKeHUe Benuunnbl (1,25 * M) / 2.

(1.29) AAA2 = —A((1,25*M)2)

Uto06bI NOHATH ATO, paccMOoTpuM u3MeHenue A ot 1,1 no 1,2

A SD M G A2 SD"2=(1,25* M)" 2
11 01 0,08 1,095445 121 0,01
12 0,4899 0,39192 1,095445 1.44 0.24

023 = 0,23

Korma A=l,|,ToSD=0,l. Korma A = 1,2, T0o, 4T00BI MOJY4YHTH dKBHBajJcHTHOEe G, SD
nommkHo ObiTh paBHOo 00,4899, cormacHo ypaBuenuito (1.27). Tak xak M = = 0,8 *



SD,ToM=0,3919. Ecnu MbI Bo3BeneM B kBaapat 3HaueHus A u SD u paccunraem pas-
HocTh, TO momyunM 0,23 B coorBerctBuu ¢ ypaBHenuem (1.29). Paccmorpum
CJICTYIOIIYIO TaOIHUITY:

A SD M G AN2 SDA2=(1,25% M) 2
11 0,25 0,2 1,071214 1,21 0,0625
12 0,5408 0,4327 1,071214 1,44 0.2925

0,23 = 0,23

OTMeThTe, YTO B MpEbIIYyLIEM IpUMepe, TJe Mbl Hayajll ¢ MEHBLIMX 3Ha4eHUH pa30po-
ca (SD wiu M), tpeboBasiock UX OOJbBIICE MOBBIIMICHUE, YTOOBI TOCTHYH TOro xe G.
Takum obpazom, MONCHO YMEePHCOAMyb, YUMo YeM CUlbHee 8bl YMeHblaeme OUCNepCuro,
mem Jnecde 0aemcs 00abUWULL Gblucpbiul. ITO HKCIIOHEHIMATIbHAS (DYHKIHS, TPUYEM B
npezaene, npu HyleBou aucnepcun, G paBHo A. Tpeinmep, KOTOpbI TOpPryer Ha
(UKCUPOBaHHOH J0JIEBOI OCHOBE, TOKEH MaKCUMU3UpoBaTh G, HO HE 00s3aTENbHO A.
[Tpn makcumuzanuu G HagO MOHUMATH, YTO CTAHIAPTHOE OTKIOHEHHE SD 3aTrparmBaeT
G B TOIi e CTeneHy, uTo U A B COOTBETCTBUH ¢ TeopeMoii [Iudaropa! Takum obpazom,
KOIJla TpeHJep YMEHbIIAeT CTaHaapTHoe oTkiIoHeHue (SD) cBoux crenok, 3To
SKBUBAJICHTHO MOBBIICHHIO apupmerndeckoro cpeanero HPR (t.e. A), u HaobopoT!

(I)yHI[aMeHTaJILHOB YPABHCHHUC TOPIOBJIN

MBI MOXEM MOJy4UTh TOpa3lo OOoJblIle, YeM MPOCTO MOHUMaHHE TOro (akra, 4To
YMCHBIICHHE pa3Mepa MPOMIPHIILICH YIydIlaeT KOHEYHBIH pe3ynbTar. BepHemcs K
ypaBHenuto (1.19a):

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

IMoncraBum A BMecto AHPR (cpennee apupmernueckoe HPR). [lanee, tak kak (X MY)
NZ=XN"(Y * Z), Mbl MOXEM ellie OOJIbIIE YIPOCTUTh YPAaBHEHHUE:

Onenoynoe TWR = (A "~ 2 - SD ~ 2) ~ (N/2)

OT0 nocnegHee ypaBHEHHE MbI HA30BEM ()YHOAMEHMANbHbIM YPAGHEHUEM MOpP206u, TaK
KaK OHO ONHCHIBAaeT, Kak pa3nuuHble (akropel: A, SD u N — BuusoT Ha pe3yibTar
ToproBiau. OYeBUIHBI HECKONBKO (hakTOoB. Bo-TepBBIX, e€cau A MEHbBIIIE WA PAaBHO
eIMHUIIE, TOTr/a NpHU JIIOOBIX 3HAYEHHSX JABYX Apyrux mnepeMeHHbix, SD u N, Ham
pe3ynbTaT He MOXKET ObITh OoJsble eauHulbl. Eciu A MeHblne equHuibl, To npu N,
cTpemsiIeMcsi K 0ECKOHEYHOCTH, Halll pe3yJIbTaT MPUOIMKAETCS K HYJII0. DTO O3HAYaeT,
4TO, €CIM A MeHblIe Wi paBHO 1 (MaTeMaTHuYecKoe OKHIAHUE MEHBIIC WM PaBHO
HYJIIO, TaK KaK MaTeMaTUYECKOe OXKHIAaHUE paBHO A - 1), y Hac HET LIAHCOB TOJYYUTh
npuObLIb. DakTHUECKH, ecii A MeHbIIe 1, To Hallle pa3opeHHe — 3TO MPOCTO BOIPOC
BpeMEHH (TO ecTh 1ocTaTouHO OoJibioro N).

[Ipu ycnoBuwu, uro A Gonbire 1, cpoctom N yBenmumnBaeTcst Hama npuObsUTs. Hampumep,
cucreMa Tokaszaja cpenHee apudmernyeckoe 1,1 u cranmaprHoe otkinoHenue 0,25.
Takum o6pazom:

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

B namem mpumepe, rae koadduiment pasen 1,1475; 1,1475  (1/2) = 1,071214264.
Takum oOpa3om, Kaxkaas cleayromas caeika, kaxaoe ypenuuenne N Ha eTuHUILY



COOTBETCTBYET YMHOXXCHHIO HAIIETO KoHeunozo cuema Ha 1,071214264. OtMeThTE, YTO
3TO YUCJIO SBJSETCS CPEeIHUM reoMmerpuueckum. Kaxaplii pas, Korja OCylIeCTBIISETCS
cnenka u korjpa N yBennuuBaeTcs Ha eAMHUILY, KOA(D(OUIIMEHT YMHOXKAETCS Ha Cpe/IHee
reoMerpuueckoe. B 3TOM W cOCTOMT [eHCTBUTENbHAas TMOJb3a AUBEpCUDUKAIINH,
BBIpOKEHHAs ~ MaTeMaTH4eckd  (QyHIaMEHTaIbHBIM  ypaBHEHHWEM  TOPTOBIIH.
Hueepcugpuxayus nossonsem eam xax 6vl yseauuumo N (m.e. koruwecmso coenok) 3a
onpedenennvili nepuoo epemenu. ECTb elle oJjHa BakHas JIeTajb, KOTOPYIO HEOOXOIUMO
OTMETUTh IPU PACCMOTPEHUH (PYHIAMEHTAIBLHOTO YpaBHEHUS TOPTOBJIM: XOPOIIO, KOT1a
Bbl YMEHbBINAETe CTAHIAPTHOE OTKJIIOHEHHE OOJblle, YeM apu(MeTHUecKoe CpeaHee
HPR. Tlostomy cieayer OBICTPO 3aKpbiBaTh YOBITOYHBIC TMO3UIUK (HCIIOIB30BaTh
MasieHbKkHi StOp-10SS). Ho ypaBHeHHE Takke JEMOHCTPHPYET, YTO MPU BBIOOPE CIUIIKOM
KECTKOTO CTOIa BBl MOXETe OOJbIle MoTepsTh. Bac BRIObET ¢ phIHKA M3-3a CIMILKOM
00JIBIIIOTO KOJMYECTBA CACJIOK C MAJIEHBKUM IPOUTPHIIIEM, KOTOPBIE MTO3/JHEE OKA3AINCh
OBl MPUOBUTLHBIMH, ITOCKOJIBKY A YMEHbIIIaeTCs B Ooubiei creneHu, yem SD. Bmecre ¢
TEM, U YMEHbIICHHE OOJBIINX BBIUTPHIIIHBIX CHIEIOK MOMOXET Ballel CHCTEME, eCiu
3TO0 yMmeHbImaer SD Oosbie, yeM yMeHbIaeT A. Bo MHOTHX ciydasX 3TOr0 MOYKHO
JOCTHYBb IyTeM BKIIOYEHHS B Ballly TOPrOBYIO Mporpammy oOmuuoHoB. Ilo3umms mo
OIIMOHAaM, KOTOpas HampaBlicHa MPOTHB MO3UIMH 0a30BOro MHCTpyMeHTa (TMOKYIKa
OIIMOHA WM TPOJaka COOTBETCTBYIOLIETO OIIMOHA), MOXXET OKa3aTbCs BEChbMa
nojie3Hoi. Hampumep, eciaw y Bac JUIMHHAs TO3HMIHUSA IO KaKOH-THOO akmuu (Wim
TOBapy), HOKYIKa MyT-OMIMOHA (WM TPOJaXka KOJLI-OMIMOHA) MOXKET YMEHBIIINUTH BaIlle
SD 1o COBOKYMHOW TO3WIMKA B OOJBIICH CTeneHH, yeM yMeHbIUTh A. Eciau BbI
nojryyaere npuObUIb 10 6a30BOMY MHCTPYMEHTY, TO Oyzaere B yObITKe 1o oniuony. [1pu
ATOM YOBITOK OMNIIMOHY JIMIIb HE3HAYUTENIbHO YMEHBIIUT OOLIyi0 HpuObUIb. Takum
o0pa3oM, BBl yMeHbIIWIN Kak Bame SD, tak 1 A. Eciu Bbl He mosy4aere npHObLIb 110
0a30BOMy MHCTPYMEHTY, BaM HajJ0 yBenuuuTh A u ymMeHbmuTh SD. Hamo crpemutsest
yMeHbIIUTH SD B O0bIlel CTEIEHH, Y4eM YMEHBIINUTD A.

KoHeuHO, M3epKKN HA TPAaHCAKIMH TPU TaKOW CTPATETWH JOBOJBHO 3HAYUTENBHBI, U
OHM BCerjaa JOJDKHBI TPUHUMAThCA B pacdeT. YUYToObl BOCHOIB30BATHCS TaKOU
CTpaTerueid, Bamia mporpamMma He JOJDKHA OBITh OPHEHTHpPOBAaHA HAa OYEHb KOPOTKUH
Cpok. Bce Bbllllecka3aHHOE JHIIb TOATBEPXKIACT, YTO pa3IUYHbIE CTPAaTEerHu U
pa3NUYHBIE TOPrOBbIE TMpaBWJia JOJDKHBI  PacCMaTpUBATBCS  CTOYKH  3PCHHUS
(GyHIaMEHTaNbHOTO ypaBHEHUS TOProBIHU. TakuM o0O0pa3oM, MBI MOXEM OIIEHUTh
BIIMSIHAE JTUX ()aKTOPOB HA YPOBEHb BO3MOXKHBIX YOBITKOB W TIOHSTH, YTO HMMEHHO
HEO0OXOUMO CHeNaTh AJIs yIyUlIeHUs] CHCTEMBI.

JlomycTuM, B JIONTOCPOYHOM TOPrOBOHM MporpamMme Oblla HCIIOJNB30BaHA BBIIIE-
YIOMSIHYTasl CTpaTerusi MOKYIKH IMyT-OMIIMOHA COBMECTHO C JUIMHHOM MO3ULIKEH MO
0a30BOMYy HWHCTPYMEHTY, B pe3yjbTaTe MbI TOMydwim Ooibmiee oneHounoe 1WR.
Cutyanusi, KOorja OJHOBPEMEHHO OTKPBITHI JUIMHHAs TO3WIMS 10 0a3oBOMY
WHCTPYMEHTY Y MO3UIHSA 110 MyT-ONIHOHY, SKBUBAJIEHTHA MPOCTO JJIMHHOMN TO3HUIIUHU IO
KOJIUI-OMIMOHY. B TOM ciydae mydiie mpocTo KymUTh KOJUI-OMIIMOH, TaK KaK M3IACPKKU
Ha TPAaHCAKIUHU OYyIyT CYIIECTBEHHO HIDKE , YeM NPH HAIWYHH JJTUHHON MO3UIHH IO
06a30BOMYy MHCTPYMEHTY M ATUHHOW MO3UIUH TI0 MyT-onIuony. [IporeMoHcTpupyem 1o
Ha TIpEMepe phIHKa WHAeKCOB aknuid B 1987 romy. JlomycTuM, MbI TIOKyIiaeM 0a30BBIN
uHcTpyMeHT — uHaekc OEX. Cucrema, KOTOpyI0 Mbl OyJIeM HCIIOJIb30BaTh, SBIISETCS
npoctbiM 20-THEBHBIM TIPOPHIBOM KaHama. Kakaplii NeHb MBI pacCUMTHIBAEM CaMBIN
BBICOKHI MaKCUMYyM U CaMblii HU3KUA MUHUMYM Tocneannx 20 nHei. 3ateM, B TeUCHUE
THSI, €CJIM PBHIHOK TTOBBIIIAETCS M KacaeTcss BEPXHEH TOYKH, MBI MMOKymaeM. Eciu meHs

! 351ech ectb eme oaun moc, KOTOPBIH cpazy MOXKeT ObITh U He BUJIeH. OH COCTOUT B TOM, YTO MBI 3apaHee 3HaeM
HPOMTPBILI XYAIIEro CIydast. Y YNTHIBAs, HACKOJIBKO YYBCTBUTEIBHO YPaBHEHHE ONTHMANBHOTO f K HanbompureMy
HPOUTPBILLY, TaKask CTPATEr sl MOJKET MPHOIM3UTh HAC K IIMKY KPHBO#i f 1 oKa3aTk, KaKUM MOXET ObITh HaHOObLINH
npourpsiii. Bo-BTophix, mpobieMa npourpseiiia B 3 CTAHAAPTHBIX OTKIOHEHHUSX (viu 00JIbIie) ¢ 6osiee BBICOKOM
BEPOSATHOCTBHIO, YeM IT0[pa3yMeBaeT HOPMAIBLHOE pacipeeneHue, OyieT ycrpanena. IMeHHO ruranTckue
IIPOUTPHIIH OoJiee 3 CTAHAAPTHBIX OTKIOHSHUH Pa3opsoT OONBIINHCTBO TpeiaepoB. ONIIMOHHBIE CTPATETHH MOTYT
MIOJTHOCTBIO YIIPa3IHUTh TAKUE MPOUTPHILIH.



HUAYT BHU3 U KaCarOTCs HU3IIEH TOYKH, MBI IIPOAACM. Ecmn AHCBHBIC OTKPBLITUSA BBIIIC
HWJIN HHXE TOYCK BXOJa B PbBIHOK, MBI BXOJUM IIpU OTKPBITHH. Takas cucrema
IIOApasyMeBACT NOCTOSHHYIO TOPTOBJIXO HA PBIHKE.

Jara Tlo3ummst Bxon P& L Tlonueri KanuTan BonarmisHoCTh
870106 JliuHHast 241,07 0 0 0,1516987
870414 Kopotkas 276,54 35,47 35,47 0,2082573
870507 JlnnHHast 292,28 -15,74 19,73 0,2182117
870904 Kopotkas 313,47 21,19 40,92 0,1793583
871001 JlnnHHast 320,67 -7,2 33,72 0,1848783
871012 Kopotkas 302,81 -17,86 15,86 0,2076074
871221 JlnnHHast 242,94 59,87 75,73 0,3492674

Ecmu ompenensats ontumanbHoe f NO 3TOMYy MOTOKY CHENOK, MbI HalaeM, 4TO COOT-
BETCTBYIOIIEE cpeHee reoMeTpudeckoe (pakTop pocta Ha HAIIEM CUYETE 3a MTPY) PaBHO
1,12445.

Tenepb MBI BO3BMEM T€ K€ CHCIKH, TOJIHKO OyJeM HCIOJb30BaTh MOJETh OIEHKU
doumoBbix omuonoB biaka-Illoyinca (moapo6HO 06 3TOM OyIeT pacckasaHo B TiaBe 5),
1 TpeoOpazyeM BXOJIHBIC IICHBI B TCOPETHUYECKUE IICHBI ONMIIMOHOB. BXOJHBIC TaHHBIC
IUIE  TCHOBOW MoJenu OyIOyT CICAYIOUIMMHU: HWCTOPUYECKas BOJATHUIIBHOCTB,
paccuntanHas Ha ocHoBe 20 aHeW (pacyeT HCTOPUYECKOH BOJATHILHOCTH TaKkKe
NPUBOJHUTCS B TJ1aBe D), Oe3prickoBas craBka 6% u 260,8875 mueit (3T0 cpeaHee YUCIo
pabouunx aHel B roay). Jlajgee Mbl TOMyCTHM, YTO TOKYIIaeM OIIIMOHBI, KOT/Ia OCTACTCs
posHo 0,5 roga 1o Aathl X UCTOJHEHUsS (6 MeCsIeB), U YTO OHU IPH AeHbrax». Jpy-
TUMH CJIOBAMH, CYIICCTBYIOT II€HBI MCTIOJTHCHHS, B TOYHOCTH COOTBETCTBYIOIUE IICHE
BXOJIa Ha PhIHOK. [TOKyTKa KOJUI-OIMIIMOHA, KOT/Ia CHCTeMa B JUTMHHOW MO3MIIMU O 0a-
30BOMY MHCTPYMEHTY, U ITyT-ONIIMOHA, KOT/Ia CHCTeMa B KOPOTKOH IMO3WIMHU IO 0a3o-
BOMY HMHCTPYMEHTY, C Y4E€TOM IapaMeTpOB YIOMSHYTOW MOJEIU OIIEHKH ONIIMOHOB,
JaCT B pe3yJIbTaTe CICAYIOIINI TTOTOK CIEIIOK:

Jara TTo3uuus Bxon P&L TTonublit Ba3oBbIit JleiictBue
KaruTan HUHCTPYMEHT

870106 JlnuaHast 9,623 0 0 241,07 JUTHHHBIN KOJLT

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

870414 JlmiHHAs 15,428 0 25,846 276,54 JImMHHBLIH Ty T

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

870507 JlmiHHAs 17,116 0 19,21 292,28 JITMHHBIA KOJIT

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

870904 JlnuHHast 14,957 0 23,336 313,47 JUTMHHBIH TyT

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

871001 JlmiaHAs 15,797 0 19,223 320,67 JITMHHBIA KOJIT

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

871012 JlnnHHast 16,839 0 12,8 302,81 JUTMHHBIH TTyT

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

871221 JluHHast 23 0 56,974 242,94 JTMHHBIA KOJUT




Ecnu paccunrath ontuManbHoe f 10 3TOMY MOTOKY CHEJIOK, MBI IPHJEM K BBIBOY, YTO
COOTBETCTBYIOIIEE CpefiHee reoMeTpuyeckoe ((hakTop pocTa Ha HaIleM CUeTe 3a UTPY)
paBHO 1,2166. CpaBHUTE €ro CO CPEIHHM TI'€OMETPUYECKMM Npu onTtuMainbHoMm f s
6a3oBoro mHcTpymeHta 1,12445. Pazauiia orpoMHasi. Tak Kak Mbl MOJYYHJIM BCETO O
CHIEJTIOK, TO MOXKHO BO3BECTH KaXI0€ CpeJHEe I'eOMETPUYECKOe B O-yio CTeleHb s
onpenenenuss TWR. Oto nact TWR no 6a3zoBomy mHCTpymMeHTy 2,02 nmpotuB TWR 1o
ormmuoHam 3,24. [Ipeodpazyem TWR B mporieHT NpUOBLTH OT HAIIETO HAYAIBHOTO CYETA.
Msb1 nonmyunm 102% npuObsuin mpu TOprowiie o 0a30BOMY HHCTpyMeHTY U 224%
NpUOBUIM TIPH TOProBjie onuuoHaMu. OTMIIMOHBI B PACCMOTPEHHOM CIydae MpeIrnoyTH-
TeJNbHEE, YTO TOATBEpKaaeTCsl yHIaMEHTAILHBIM YyPaBHEHHEM TOPTOBIIH.

JITUHHBIE TO3UIMM MO OMIMOHAM MOTYT ObIThb MeHee 3((EeKTUBHBIMHU, YEM JUTMHHBIC
MO3UIIMKA 1O 0a30BOMY HWHCTPYMEHTY. UTOOBI HE caenaTh 37eCh OIIMOKY, TOPTOBBHIE
crpareruu (a TakKe BBIOOP CEPUHU OIIMOHOB) HEOOXOAMMO pPacCMaTPUBATh C TOYKH
3peHus (HyHIAMEHTAIBHOTO YPaBHEHUS TOPTOBJIH.

Kak Bumute, (yHIaMeHTaIbHOE YpaBHEHHE TOPTOBJIM MOXHO HCIHOJIB30BATH IS
VIIy4IICHUST TOPTOBIU. YIyYIIECHHUsI MOTYT 3aKII0YaThCsl B M3MEHEHUH JKECTKOCTH TIPH-
Ka30B Ha 3aKpBITHE YOBITOUHBIX MO3MIUH (StOP-10SS nmprka3oB), B yCTAaHOBJICHHH IIeJCi
U TaK jgajiee. ITH U3MEHEHHsI MOTYT OBITh BbI3BaHB HEA(P(EKTUBHOCTHIO TEKYIIEH TOP-
TOBJIH, a TaKXKe HEI(P(PEKTUBHOCTHIO TOPTOBOM METOIOJIOTHH.

Haoetocw, 6b1 meneps nonumaeme, umo KOMRblomep HEGEPHO UCNOTb3YEMCsi OONbUUUH-
cmeom mpetidepog. Onmumuszayusi, NOUCK CUCIEM U 3HAYEHUTI Napamempos, KOmopbie
Ovl 3apabomanu Oonvule 8ceco 0eHe2 HA NPOULTBIX OAHHLIX— NO CYMU NYCMAs mpama
eépemeHu. Bam naoo nonyyume cucmemy, komopas 6ydem npubwviivna 6 0yoywem. C
HOMOWbIO 2PAMOMHO20 YAPAGICHUSL KANUMALOM bl CMONCEME KBbIICAMbY MAKCUMYM
U3 cucmemvl, KOMopas IUUb MUHUMATLHO NpubbLibHa. lIpubvblibHoCmb cucmemsl 6
bonvuiell cmenenu onpeoesiemcs ynpasieHuem Kanumaiom, Komopoe 6vl npuMeHsieme K
cucmeme, yem camou cucmemou. Bom nouemy 6vl 00MdHCHbI CIPOUMb C80U CUCMEMbL
(unu mopeosvie memoowl, eciu bl HACMPOEHbL NPOMUE MEXAHUYECKUX cucmem), Oyoyuu
VBEPEHHbIMU 6 MOM, YMO OHU OCMAHYMCcs npubblibHeiMu (O0adce eciu MmoabKo
MUHUMATILHO NPUOBLIbHLIMU) 6 OyOyugem. [lomHnume, umo 3mo2o Heawb3s QOCMuYb nymem
ocpaHuyenus cmenemel c8o000vl cucmemvl uiu memooa. Ilpu pazpabomke eawel
cucmembl Ui Memooa NOMHUmMe Mmaxdice 0 GYHOAMEHMATbHOM YPAGHEHUU MOP2OGIU.
Ono 0ydem 6ecmu 6ac 6 GepHOM HANPAGIEHUU 8 OMHOWeEHUU dh@exmusHocmu
cucmemsl unu memooa. Kozoa ono Oydem ucnonvzoeamvcs émecme ¢ NPUHYUNOM
«HeozpanudeHus cmeneneu c60000bl», 8bl NOIYUUME MEeMOO UL CUCTNEMY U CMOodCeme
NPpUMEHUMb Pa3TudHble MEeXHUKU YAPpasieHus OeHveamu. Fcnonv3osanue smux memooos
VApaseneHus OeHveamu, 0y0b OHU IMAUPUYECKUMU, KOMOpble ONUCHIBAIOMCA 8 IMOU
enaee, unu napamempudeckumu (umu Mol 3aimemcs 8 2nage 3), onpedeium cmeneHv
NPpUOBLLILHOCMU 8aULe20 MEMOOd WU CUCTEMDbL.

I'naBa 2
XapaKTepuCTHKU TOProBJId (PUKCHPOBAHHOM J10J1eil U
1oJie3HbIe MeTOAbI

Muv  suoenu, umo onmumanvHelli pocm cuema O0OCMU2AEMCS  NOCPEOCHBOM
onmumanenoeo f. Omo eepno Hezasucumo om UHCMPYMEHMA, UCHONIb3YEMO20 8
mopzoene. Pabomaem nu Mol na pvinke ¢orouepcos, akyuii Uiy oOnYyuoHo8, ynpaeiaem iu
epynnoii mpeiidepos, npu onmumanvhom f docmuecaemcs onmumaneuwili pocm, a



nocmasnenHas yeib — 6 Kpamuaiiuiee epems. Mol makaice y3HaIU, KAk ¢ IMAUPULECKOU
MOUKU 3peHUss 00beOUHUMb PA3IUYHbIE DLIHOYHbBIE CUCMEMbl HA UX ONMUMATbHBIX
yposusx T 6 onmumanvhviii nopmeens, mo ecmov kax ckomouHuposams onmumanvroe t u
meopuro nopmaeris, UCNOIb3Ysl NPoULIble OAHHbLE O/ ONPeOeieHUsl 6eCO8 KOMNOHEHMO8
8 onmumanibHoM nopmdene. Jlanree Mvl paccMOmpum 6aANCHble XAPAKMEPUCMUKU
mop2osu huKkcuposanHou 0oJiell.

OntumannHoe F JJI HAYMHAIOIIINUX TpeﬁnepOB ¢ He0O0JIbLIITUMH
RanmuTrajlaMu

Kakuim 00pa3om mpu HeOONIBIIOM CueTe, KOTOPBIi 1aeT BO3MOXKHOCTh TOPTrOBaTh TOJIBKO
1 KOHTpPAKTOM, HCIONB30BaTh MOAXO0J onTuMmanbHoro f? OmHO W3 mpeanoKeHHi
3aKJII0YAETCsl B TOM, YTOOBI TOProBath 1 KOHTPAKTOM, YYUTHIBasi HE TOJIBKO ONTHMAIIb-
Hoe 1B nosutapax (Hanbosbimii npourpsiii / -f), HO Takke mpoUrphIm U Mapxy (3asor).
CyMmMa CpejCcTB, OTBEICHHAS MO TEPBbI KOHTPAKT, MOJDKHA OBITH OOJBIIE CYMMBI
ONTUMAJBHOTO B [0JIapax WM MapKd I[UIIOC MAaKCUMAaIbHBI HCTOPHYCCKHIA
npourpeii (Ha OCHOBE 1 ¢TMHUIIBI):

A = MAX {(Hau6ombiumii rmpourpsitr / -f ), (Mapxa + ABS (Ilpourpem))},
rae A =cymMa B A0JI1apax, OTBEAEHHAs MO/I EPBbI KOHTPAKT;

f zonrumansroe f (ot 0 1o 1);

Mapyka =nepBoHavabHasl CIICKYJIATHBHASI Mapika JUIsl JAHHOTO KOHTpaK Ta (3aJ0roBble
CpelCTBa, HEOOXOAUMBIE [Tl OTKPBITHSI OJHOTO  KOHTPAKTA);

[Ipourpslil =MakCUMaJIbHBIA HCTOPUUECKUNA COBOKYITHBIN ITPOUTPHILL;
MAX {} = MakcumaibHOE 3HAUCHHE BBIPAXKCHUS B CKOOKAX;

ABS() = pyHKI#st aOCOTFOTHOTO 3HAUCHHS.

IIpu Takoil mporeaype Bbl CMOXKETE MEPEKUTh MAKCHUMAJIBHBIA IPOUTPHIII U BCE €LIe
UMETh JIOCTATOYHO JEHEer JUIsl CJIeXyloIled MONBITKA. XOTS Mbl HE MOXeM OBbITh
YBEpPEHBI, YTO B OyAyIIEM MPOUTPHIII HAUXYAILIETO CIy4yasl He MPEBBICUT UCTOPUUECKUN
MPOUTPBIII HAUXYAUIETro CIydas, MaJOBEPOSITHO, YTOOBI Mbl Hauyald TOPIOBIIO cpasy ¢
HOBOT'O MCTOPUYECKOIO IPOUrpbIa. Tpeiaep, UCIONb3YIOMUN 3Ty TEXHUKY, KaKIbII
JIeHb JIOJDKCH BBIYHTATh CyMMY, MOJYYSHHYIO ¢ OMOIIbI0 ypaBHeHus (2.01), u3 cBoero
Oamanca. OcTaTok cieAyeT pa3leiuTh Ha BeaumuyuHy (HamOonbimii mpourpsi / -f).
ITosmyueHHBIN OTBET CleqyeT OKPYIJIUTh B MEHBIIYI0 CTOPOHY W NPHOaBUTh €AMHUILY,
TaKUM 00pazoM, MbI MTOJYYUM YHCIIO KOHTPAKTOB JJIsi TOPTOBIIH.

[IposicauTe cuTyanuio MOMOXET mnpumep. JlomycTuM, y Hac €CTb CHCTEMa, I/
ontuManbHoe f= 0,4, Hanbonpmi ucropudeckuii npourpsim paser -3000 noinapos,
MaKCUMaJIbHBIM COBOKYITHBIN mpourpbim Obut -6000 mosmapos, a 3amor paBen 2500
noitapoB. Mcnonb3ys ypasHenue (2.01), MbI oaydum:

A =MAX {(-$3000/ 0,4), ($2500 + ABS(-$6000))}
= MAX {($7500), ($2500 + $6000)}
= MAX {$7500, $8500} == $8500

Takum o6pazom, Ham cienyeT orBecTd 8500 mosmapoB Mo MEepBbI KOHTPAKT. Tenepb
normycTuM, 9ro Ha Hamem cdere 22 500 mommapos. [ToaToMy MBI BBIUTEM CyMMY O]
nepBbIil KOHTpakT u3 Gamanca: $22 500 - $8500 = $14 000 3artem pasmenum 3Ty CyMMy
Ha onrtumanbHoe f B mommapax: $14 000/$7500 =1,867 OkpyriuMm MONy4YCHHbIH
pe3yabTaT B MEHBINYIO CTOPOHY a0 Omkaiiero remoro yucia: INT (1,867)=1 3arem
no6aBuM 1 k modydeHHOMY pe3yibTaTy (1 koHTpakT yxe obecredeH 8500 mosmapamu,



KOTOpBbIE MBI BhIWIM W3 Oananca):1+1=2 Takum oOpa3oM, MBI OyaeM TOproBaTh 2
KoHTpakTamu. Eciu Obl MbI TOprosamud Ha yposHe omrumaibHoro f ($7500 ma 1
KOHTPAKT), TO ToproBaiu Obl 3 koHTpakTamu (22 500 / 7500). Kak Bumute, 3TOT MeTOA
MO’KHO HCIOJIb30BaTh HE3aBUCHMO OT TOTO, HACKOJBKO BEJIMK OanaHc cyera (OIHAKO
yeM Oosblie OanaHc, TeM OnKe OyayT pe3yibraThl). bonee Toro, yem Oosnblie OanaHce,
TEM MEHee BEPOSTHO, YTO BBl B KOHIIE KOHIIOB ITOJyYHTE HMPOWIPHILI, MOCIE KOTOPOTO
CMOXeTe TOproBarh TONbKO 1 KoHTpakToM. TpeiinepaMm ¢ HEOOJBIIMMH CUETaMHU HIIU
TEM, KTO TOJIbKO HAaYMHAET TOPTOBATH, CIEAYET UCITIOJIB30BATh 3TOT MOIXOI.

ITopor reomeTpryeckoii TOprosIu

Cy1iecTByeT eIie OAWH XOPOIIUN MOAXOM JUIsl TPEUIepOB, KOTOPBIE TOJBKO HAYUHAIOT
TOProBaTh, MpaBla, €CIM BbI HE HUCIOIB3YyETE TOJBKO YTO YIMOMSHYTHIH MeTon. I[lpm
TAKOM TIOIXO0JIC UCTIOIB3YETCs €Ille OJUH MOOOYHBIN MPOAYKT ontuMaiibHOrO f — nopoe
2eomempuyeckou mopeosnu. Mpl yxe 3HaeM Takue TOOOYHBIE TPOIYKTHl ONITUMAIIEHOTO
f, kak TWR, cpeanee reoMeTpuyeckoe u T.J.; OHUA OBLIM MOJYYCHBI U3 ONTHUMAILHOTO f
U 1aroT HaMm uH(opManuio o cucteme. [lopor reomeTpuueckoil TOPTroBIM — 3TO €IIe
OJIMH U3 TakuX MoOOYHBIX pacueToB. [lo cymiecTBy, nopoe ceomempuueckoii mopeosnu
20680puUm HAM, 8 KAKOU MoyKe clledyem NepekiioyumvbCs Ha Mopeoeio GUKCUpPOBaAHHOL
dosell, npeononazas, 4mo Mol HAYUHAEM MOP208amb (HUKCUPOBAHHBIM KOIUUECMBOM
KOHmMpaxmos. BcrioMHUTE TprMep ¢ OPOCKOM MOHETHI, I/Ie MBI BRIUTPBIBAEM 2 JOJUIAPA,
€CJIM MOHETa TMaJaeT Ha JIMLEBYIO0 CTOPOHY, U MpourpsiBaeM 1 nonnap, eciau oHa magaer
Ha 00paTHYIO CTOPOHY. MbI 3HaeM, uyto onTuMaibHoe f= 0,25, T.e. 1 cTaBka Ha Kax/bIe
4 nonnapa OamaHca cueta. Eciam MBI TOpryeM Ha OCHOBE MOCTOSHHOTO KOJUYECTBA
KOHTPaKkToOB, TO B cpenHeM BomrpeiBaeM 0,50 mommapoB 3a urpy. OgHAaKo €civ MBI
HAYHEM TOProBaTh (PUKCHPOBAHHOM MONIEH cyeTa, TO MOXKEM OXHAAaTh BBIMTPHIIIA B
0,2428 nonnapa Ha eIUHHILY 3a OAHY Wrpy (IPU T€OMETPHUYCCKOU CPEIHEH TOProBie).
JlommycTyM, Mbl HAUMHAEM C IEpBOHAYAJIBLHOTO c4yeTa B 4 Jojuiapa U Mod3Tomy aenaeM 1
CTaBKY 3a OJHY UTPYy. B KOHIIe KOHIIOB, KOTJ]a CUYET YBEIMYMUBACTCS 10 8 MOJIIapoB, Clie-
oyerT nenatb 2 CTaBKM 3a oaHy wurpy. OpHako 2 CcTaBKM, YMHOXEHHBIE Ha
TeOMETPHUECKYIO cpeaHioio Toprosimo 0,2428 nomnapa, nanyT B urore 0,4856 monnapa.
He nyume nu mpunepkuBatbes 1 cTaBKH npu ypoBHE Oamanca 8 moymapoB, Tak Kak
HAIlMM OXHJaHueM 3a oaHy urpy Bce eme Oymer 0,50 mommapa? OtBer — «ma».
[TpuunHa B TOM, 4TO OoNTUMabHOE f paccunThIBaETCS HA OCHOBE KOHTPAKTOB, KOTOpPBIC
OECKOHEYHO JINIMMBI, YeTO B peaTbHON TOPTOBJIEC HE OBIBACT.

Mpbl MOXeM HaWTH TOYKY, TAE CIEIyeT MEepedTH K TOProBiieé OBYMS KOHTPAKTaMH,
OCHOBBIBAsICh Ha (hopMyJie mopora reoMmerpudeckoit Toprosnu T:

T = AAT / GAT * HaubGounbmit yositok / -f,
rae T =nopor reomMmeTpu4ecKo TOProBiy,;
AAT = cpenuss apupmerndeckas cenka,
GAT = cpennsisi reoMeTpuiecKasi ClIeNKa,

f= ontumansroe f (ot O mo 1). Jlns Hamero mpumepa ¢ 6pockoM MoueThl (2 k 1):

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

[TosToMy crenyeT mepexoAuTh Ha TOPTOBIIO ABYMs KOHTPAKTaMHM, KOTJAa CYET YBEJH-
gyurcs 10 8,24 nonnapa, a ve 10 8,00 nonmapoB. PucyHok 2-1 minmrocTpupyeT mopor reo-
MeTpuuecKkoil Toprosnu g urpsl ¢ 50% mancoB Beurpsima 2 gomiapos u 50% man-
coB mpourpeima 1 nommapa. OTMeThTE, YTO JHO KPHBOW IOpOTa TE€OMETPUYECKOM
TOPTOBIIM COOTBETCTBYET onTUManbHOMY f. [lopor reomeTpudeckoii TOProBiIu SBISETCS



ONTUMAJbHBIM ypOBHEM OallaHca AJisi TepexoJa OT TOPTOBIM OJHOW eIUHUICH K
TOProBie ABYMsS eAMHHIIaMH. [[03TOMYy ecCiii Bbl HCIOJb3yeTe onTuManbHoe f, TO
CMOXETE MEPeUTH K TreOMETPUYECKOW TOProBiie MPU MHHHMAIBLHOM YpPOBHE OasiaHca
cdyeta. Tenepp BO3HHKAET BOMpOC: «MOKEM JIM Mbl MCTIOJIB30BaTh MOAOOHBIN MOIAXO,
9TOOBI y3HATh, KOT/Ia TIEPEXOIUTh OT 2 K 3 KOHTpaKkTaM?», a Takxke: «[logyemy B camom
Hayaje pasMep eauHuilbl He MoxeT ObiTh 100 KOHTpakTOB, €clii Bbl HAYMHAETE C
JOCTATOYHO OOJIBIIIOTO CYETa, a HE TAKOTO, KOTOPBIH MO3BOJISIET TOPTrOBATh JIUIITH OJTHUM
KOHTpakTOM 7?» Pazymeercsi, MO)KHO HCIIOJIB30BATh ATOT METOJ TIPU paboTe ¢ pa3MepoM
enuHUIbl, OonbmuM 1. OgHAKO 3TO KOPPEKTHO B TOM CIydae, €Clid Bbl HE YMEHBIIHUTE
pasMep eAUHUIIBI 0 TIepexoia K TeOMETPHUECKOMY CIIOCO0Y TOPTOBIIH. J{eno B TOM, 4TO
70 TOro, KaK BBl TEpelJeTe Ha TEOMETPUUYECKYI0 TOPTOBIIO, BBl JOJDKHBI Oyjaere
TOPrOBaTh MMOCTOSHHBIM Pa3MEPOM €TUHHIIBI.

Honyctum, Bel HaunHaete co cueta B 400 equnun B urpe ¢ 6pockoM MoHeTsl 2 k 1. Om-
tumainesHoe f B mommapax mpeamnosaraet Toprosiaio 1 kontpakToMm (1 ctaBka) Ha Kaxble
4 nonnapa Ha cyere. [loaromy Haumnaiite ToproBath 100 koHTpakTamu (cmenas 100
CTaBOK) B IEPBOH clieske. Bar mopor reomerprueckoi TOProiu paseH 8,24 momtapa, u
nostoMy cienyer Toproate 101 xoHTpakToM Ha ypoBHe Oananca 404,24 nonnapa. Bei
MOJXKETE TpeoOpa3oBaTh MOPOr T'E€OMETPHUUECKOW TOPTOBIH, KOTOPBIH COOTBETCTBYET
nepexony ¢ 1 KoHTpakTa K 2 CIeAyIOUUM 00pa3oM:
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Pucynok 2-1 Ilopoe ceomempuueckoii mopeosnu 011 6pocka monemol 2k 1

[Tpeobpazoannoe T = EQ + T - (Haubonbmmii npourpsi / -f),

rae EQ = nHavyanpHbIi ypoBeHb OanaHca cyera;

T = nopor reomeTpr4eCcKOM TOPrOBIM JJIA IIEPEX0/IA C OJTHOTO KOHTPAKTA K JIBYM;

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

Takum ob6paszom, BeI niepeiinere k Toprosie 101 kontpakrom (101 cTtaBke), TOJBKO KOTIa
6amanc cuera pocturHer 404,24 nomnapa. JlomycTum, BBl TOPTyeTe IOCTOSHHBIM
KOJIMYECTBOM KOHTPAKTOB, TOKa OanmaHc cyeta He aocturHeT 404,24 nonnapa, T1€ BbI
HAYHETe MPUMEHSTHh reoMeTpudeckuii moaxon. [loka 6amanc cuera ne nocturnet 404,24
noiapa, Bel 0ynere Toprosath 100 KOHTpaKTaMH B MOCTEAYIOMIMX CIIETKAaX HE3aBUCUMO



OT cyMMBI cyeTa. Eciam mocie Toro, Kak BBl IMepecedere MOpOTr TeOMETPUYECKON
toproBiu (TO eCcTh Mmocie Toro, kKak Oamganc cueta gocturHer 404,24 nonnapa), Bbl
noHecere yObIToKk M OanmaHc ymaner Huxe 404,24 nonnapa, BBl BepHETECh CHOBA K
toprosie Ha ocHOBe 100 KOHTpakTOB M OyJeTe Tak TOProBaTh A0 TEX MOp, NOKa CHOBA
HE TiepecedyeTe reoOMEeTPUYECKHil mopor. HeBO3MOXXHOCTH YMEHBIICHUS KOJIUYECTBA
KOHTPAKTOB INPH YMEHBIIEHUH CUeTa, KOTJa BBl HAXOIUTECh HUKE T€OMETPUYECKOTO
nopora, sABJIACTCA HCAOCTATKOM IIpHU UCIIOJIb30BAHUU 3TOU npoucaypsl, Koraa
KOHTpakToB Oouyibmie 2. Ecnmu BBl TOopryere TOJIbKO 1 KOHTPAKTOM, T€OMETPHUYECKHI
opor ABJIACTCA pCaJIbHBIM MCTOAOM JIA ONIPCACIICHHUA TOI'0, HA KAKOM YPOBHC 6ancha
HayaTh TOProBaTh 2 KOHTpPAKTaMH (Tak Kak Bbl HE MOXKETE TOProBaTh MeHee uem 1
KOHTPAKTOM IpH MOHIKeHUH OanaHca). OJHAKO 3TOT METOJA He padoTaeT, Korja pedb
UIET O Tepexojie OT 2 KOHTPAKTOB K 3, TaK KaK MeTOj 0a3upyeTcsi Ha TOM, YTO BBI
HAaYUHACTC TOPTOBJIIO C IMMOCTOSAHHOI'O KOJHMYCCTBA KOHTPAKTOB. To €CTh, €CJIN BBI
TOpryeTe 2 KOHTpaKTaMH, METOJ He Oyaer paborath (3a MCKIIOUECHHEM Cliydasi, KOrjaa
Bbl OTKa@XCTCCh OT BO3MOXHOCTU IMOHU3UTH KOJMYCCTBO KOHTPAKTOB O OJHOI'0 IIpU
najieHuu ypoBHs Oananca). Takum oOpa3om, HaunHast TOprositio co 100 KOHTPAKTOB, BbI
HE MOXXETE MEpPEeUTH K TOProBJe MEHBIIUM YHCIOM KOHTpakToB. Eciu BBl He Oynere
YMEHBIIATh KOJUYECTBO KOHTPAKTOB, KOTOPHIMH B HACTOSIIEE BpPEMs TOpryeTe, MpH
MOHIDKEHUU OayiaHca, TO MOPOT TeOMETPUIECKON TOPTOBJIM WM €r0 MpeoOpa3oBaHHAs
Bepcus u3 ypaBHenus (2.03) Oymer ypoBHeM OaslaHca, JOCTaTOYHBIM JUIs JT00aBICHHUS
CIICAYIONIEro KoHTpakTa. [Ipodaema 3Toii oneparu (HE YMEHBIIATh MPU MOHKECHHUH)
COCTOMT B TOM, 4YTO Bbl 3apaboracre wMenbiie (TWR Oymer MeHblie) B
ACHUMIITOTHYECKOM CMBICIIE. BBl He BBIUT'PACTC CTOJIBKO, CKOJIBKO 651 BbIMT'paJIA IIPpU
TOPrOBJIC TOJHBIM ONTUMaIbHBIM f. Bosiee Toro, Bamm mpourpeim OyayT OoJbIIe, U
pUCK OaHKpOTCTBa yBenHUUTCS. [l03TOMYy mMOpOr reoMeTpudeckoil TOproBiau OyIer
3 QeKTUBEH, eciau Bbl HAYHETE C HAUMEHBIIEro pa3mepa cTaBkd (1 KOHTPAKT) H
noBbIcUTE ero 70 2. ONTUMaNbHO, €ClU CpeaHss apudmerndeckas crueika Ooyee 4eM B
JIBA pasza MPEBBIIIAET CPEIHIOK TE€OMETPUYECKYIO CHENKy. [IpemnokeHHbli MeTon
CJICAyeT UCIIOIb30BaTh, KOT/Ia BBl HE MOXETE TOPTrOBaTh APOOHBIMHU CTUHHIIAMHU.

OnuH KOMOMHUPOBAHHBIN JeHEKHbIN CYET M0 CPABHEHUIO C
OTAeJIbHBIMH J€HEKHBIMH CUeTaAMU

[Tpexne yeM Mbl 0OCYIMM NapaMeTpUYECKHe METOJbl, HEOOXOIUMO PACCMOTPETh He-
KOTOpBIE OY€Hb BaXKHBIC BOTIPOCHI B OTHOLICHUU TOPTOBIH (PUKCUPOBAHHOU foJeit. Bo-
NEPBbIX, IPU OJHOBPEMEHHOM TOpromie Oojiee yeM B OJHOW PHIHOYHON CHCTEME BBI
MOJIYYHTE JIYYIINE PE3yibTaThl B aCHMITOTHYECKOM CMBICIE, €Clii OyleTe MCIOJb30-
BaTh TOJBKO OAMH KOMOMHUPOBAaHHBIN AEHEXHbIM cueT. PaccuMThIBaTh KOJIMUYECTBO
KOHTPAKTOB /Il TOPTOBJIU CIEAYET HE JUISl KaKJOT0 OTJENbHO B3ATOrO JEHEKHOTO cye-
Ta, a AJIs 3TOr0 €JMHOT0 KOMOMHHUPOBAHHOI'O CUeTa.

[To 3T0il mpuunHEe HEOOXOIUMO €KEAHEBHO «COEAUHSTH» MOJICUETA MPU U3MEHEHUU
ux OanancoB. CpaBHUM JIBE IIOX0XKHE CUCTEMBI: cucteMy A u cucremy b. O6e cucremsl
umeroT 50% mraHc BBIMTPHINIA W 00€ WMEIOT OTHOIIeHWe BhIUrpbhima 2:1. [Tosromy
ontuMansHoe f mukTyer, 4ToObI MBI cTaBuian 1 moyutap Ha kKaxzaple 4 poiutapa OanaHca.
[lepBblii MpUMEpP ONMUCHIBAET CUTYAIMIO, KOTJA TH JIBE CUCTEMbI UMEIOT MOJIOKUTEb-
HyI0 Koppesnsuuio. Mbel HaunHaeMm co 100 gonnapoB u pa3OuBaeM ux Ha 2 MojcyeTra 1Mo
50 nommapoB kaxaplid. [locime perucTpamuu CHENKU IS 3TOM CHUCTEMBI W3MEHHTCS
ToJbKO crosibeny «IloiaHbI KanuTanm», Tak Kak Kaxjaas CUCTeMa UMeeT CBOM coOCTBEeH-
HBIN OTAENBbHBINA cYeT. Pasmep NEeHEe)HOro cuera KaKIO0W CHCTEMBbI MCIOJB3YETCs IS
OIIpEAEIICHUS CTAaBKU AJIS OCIEAYIOIEN UTPBI:



Tabauya |

Cpenka Cuctema A P&L MonHbiv kanutan Cpenka Cuctema b P&L MonHbIM kKanuTan
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

Yuctas npubbinb 21,19140 21,19140

WToroBas uncras npudbinb No ABYM cyeTa = $42,38

Teneps MbI paccmMoTpuM kKomMOuHUpoBaHHbIM cueT B 100 equnui. Bmecto Toro 4toOb!
ctaBuTh 1 momtap Ha kaxaple 4 noiapa Ha KOMOMHUPOBAHHOM CYETE JJIS KaXKI0M CHUC-
TeMBbI, MBI OyieM cTaBuTh 1 gomap Ha Kaxsle 8 10/u1apoB KOMOMHUPOBAHHOTO CUETA.
Kaxxnas cmenka mist mr000¥ CHCTEMBI 3aTparuBacT KOMOMHUPOBAHHBIA CUET, 1 UMEHHO
KOMOMHHMPOBAHHBIA CUET UCHOIB3YETCs I ONpeNeIeHus] pa3Mepa CTaBKU JUIsl TOCe-
aytomieit urpst (Tabauya ).

OTMeThTe, UTO B cllydyae KOMOMHUPOBAHHOTO CYETa M B CIydyae OTACIHHBIX CUECTOB
npuOBUTE ofHA U Ta ske: $42,38. Mbl paccMaTpHBaId MOJIOKHUTEIBHYIO KOPPEIISIHIO
MEXIy ABYMs cUCTeMaMu. Tenepb pacCMOTPUM CiIy4dal ¢ OTPULIATEIBLHON KOppENsueil
MEKy TEMH e CUCTEMaMHU, IS IBYX OTACIbHBIX JeHEKHbIX cueToB (Tabnuya l1):

Ta6ruya

Cucrema A Coenka P&L Cuctema b Cpenka P&L KomBuHMpoBaHHbIN cueT
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

WToroeas unctas npubbinb No kKOMOGUMHMpOBaHHOMY cyeTy=  $42,38




Tabauya 11

Cpenka Cuctema A P&L MonHbin Cpenka Cuctema B P&L MonHbid KanuTtan
KanuTtan
50,00 50,00
2 25,00 75,00 -1 -12,50 37,50
-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
Yuctas npubbinb 21,19140 21,19140
MToroBas uynctas npubbinb No ABYM cHeTaM = $42,38

Kak Buaute, mpu paboTe ¢ OTAEIBHBIMH JACHE)KHBIMH CUETAMH 00€ CHCTEMBI BBIUTPHI-

BarOT Ty XK€ CYMMY HC3aBUCHUMO OT KOPPCIIAIUH. OI[HaKO npu KOM6I/IHI/IpOBaHHOM CUCTC.
Tabauya IV

Cuctema A Caenka P&L Cuctema b Coenka P&L KomBuHUpoBaHHbI cHeT
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

WTorosas unctas npubbinb No koMGuHMpoBaHHOMY cyeTy=  $102,73

[Ipu ucnonp30BaHWM KOMOWHUPOBAHHOTO CYETa Pe3yJbTaThl TOpa3fo iydiie. Takum
o0OpazoM, mopeosamsv uUKCUPOBAHHOU Ooaell cledyem HA OCHO8e 00HO20 KOMOUHUPO-
8aHHO20 cuemd.

PaccmaTpuBaiiTe Kaxkay0 UIPy Kak 0€CKOHEYHO MOBTOPSIOIIYIOCH

Crnenyromasi akCMOMa, Kacaromascsi TOProBJIM (UKCHPOBAHHOW [OJICH, OTHOCHUTCS K
MaKCUMH3AIMK TEKYIIEro COOBITH, KaKk OyATO OHO JOJDKHO OBITH OCYIIECTBICHO Oec-
KOHEYHOE KOJIMYECTBO Pa3 B OyayiieM. Mbl onpeaenuiu, 4To sl poLecca He3aBUCH-
MBIX HMCIBITAHUI BBI JIOJDKHBI BCETJa MCIOJIB30BaTh ONTUMAaJIbHOE M MOcTosiHHOE f, HO
IPY HAJTMYHMY 3aBUCHMOCTH ONTHMaJbHOE  yxke He Oy/eT MOCTOSTHHON BEITMYNHOIA.
JomyctuM, B Haled CUCTEME CYIECTBYET 3aBUCUMOCTb, B COOTBETCTBUU C KOTOPOH
no100HOe MOPOKAAET MOJ00HOE, a JOBEPUTEIbHAs IPAHUIA AOCTATOYHO BbICOKA. [lyis



HATJISTHOCTA MBI OyJleM HCHOIb30BaTh YXKe 3HaKOMyr Ham wurpy 2:1. Cucrema
MOKa3bIBACT, YTO €CJIHM MOCJCIHSS UIPpa BRIUTPHIIIHAS, TO CIeAyIomas urpa nmeetr 55%
IIaHC BBIMTpBIMIA. Eciu mocienHss urpa MPOUTPHINIHAS, TO CIEAYIOMIas Wrpa MMEeT
45% manc mpourpsimia. Takum oOpa3oM, €clid TOCIEIHSSI UTrpa ObliIa BEIMTPHIIIHAS, TO
ucxons u3 ¢popmynsl Kemmu, ypasuenue (1.10) mis moucka ontumansHoro f (Tak kak
PE3yJbTaThl UTPHl KMEIOT OCPHYILTMEBO PACHIPEACICHHUE), TOTYUHM:

(2.20) f=((2+1)* 0,55-1)/2 =(3*0,55- 1)/2=0,65/2=0,325

[Tocie mMpOUTPHIIIHON UIPBI HAIllE ONTUMaJIbHOE f paBHO:

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

Pa3nenuB HanOoOMbIIMI TPOUTPHIIT CHCTEMBI (T.€. -1) Ha OTpUIATEIbHBIC ONTUMAJIbHBIC
f, Mb1 momyurm 1 craBky Ha kaxasie 3,076923077 enquHHIIBI HA CYETE TTOCIIC BBIMTPHIIIA
u 1 craBky Ha kaxnaele 5,714285714 enununpl Ha cyeTe MOCIE MpOUTphima. Takum
00pa3oM MBI MAKCUMU3HUPYEM POCT B I0JIFOCPOYHOM MEPCIEKTUBE.

OTMeThTe, YTO B 3TOM TNpUMEpE CTAaBKM KaK IIOCJIE BBIMTPHIINICH, TaK M TIOCIE
NPOUTpHIIIEH BCE €l HMMEIOT IMOJOKUTEIbHOE MaTeMaTHuecKoe oxugaHue. Yto
MIPOM30MIET, €CIM TMOCIe MPOUTPHIINIa BEPOSTHOCTh BhIMTphima Oyner paBua 0,37 B
TAKOM CJIy4ae MaTeMaTHYeCKOe OKUJAaHUE HMEeT OTpHUIaTelIbHOE 3HAYCHHE U OI-

TUMaJIbHOTO f HE cylecTByeT, TakuM 00pa3oM, BaM HE CIIEAYET UCIOIb30BATh ATy UIPY:
(103) MO=(0,32)+(0,7*-1) =06-0,7=-0,1

B sTOM ciiydae ciiefyeT MCIoib30BaTh ONTHMAIBHOES KOJMUYECTBO TOJBKO MOCIE BBIUT-
pHIIa ¥ HE TOPrOBaTh IOCIIE MPOWTpPHIMA. Eciau 3aBHCHMOCTh JCHCTBUTEIBHO CYIIE-
CTBYET, BbI JIOJDKHBI M30JIMPOBATh CACIKH PHIHOYHOW CHCTEMbI, OCHOBAHHBIC Ha 3aBU-
CHUMOCTH, U 00pamarbcs ¢ M30JIMPOBAHHBIMU CEITKAMH KaK C OT/IEIbHBIMA PHIHOYHBIMHU
cuctemMamu. [IpuUHIUT, COCTOSIIMI B TOM, YTO dACUMHMOMUYECKUL  POCH
MAKCUMUBUPYEMCSL, KO20A KAXCOask uepa OCyuwecmensiemcs OeCKOHeYHoe KOIU4ecmeo
paz 6 Oyoywem, TaKKe TNPUMEHUM K HECKOJbKAM OJHOBPEMEHHBIM HrpaM (Hiu
TOprosJe moprdenem).

PaccmorpuMm nBe cuctembl cTaBok, A W b. O0¢ MMEIOT OTHOIIECHHE BBIUTPHIIIA K
npourpeimy 2:1, u o6e BemrpeBator 50% Bpemenu. Jlomyctum, 4to KodDPHUIMEHT
Koppensaiun Mexay aBymsi cucremamu paBeH 0. Omrumanbhbie f s obeux cucrem
(mpu pa3menbHOM, a HEe OJHOBpPeMeHHOU Toprosie) cocraBisioT 0,25 (T.e. oaHA cTaBKa
Ha Kaxzpie 4 enquHuIbl Ha Oanance). OnTuManbHbie f Py 0THOBPEMEHHOI TOProOBJC B
o6enx crucremax cocrapisioT 0,23 (t.e. 1 craBka Ha kaxasie 4,347826087 emuHuibl Ha
Oanance cyera). B ciydae, koraa cucrtema b TopryeT TONbBKO JBE TPETH BPEMEHH, HEKO-
TOpBIE TPEHAEpHI pa3opsTCs, €Clii 00e CUCTeMBbI He OyIyT TOProBaTh OJHOBPEMEHHO.
[lepBasi mocienOBaTENBHOCTh TMOKa3aHAa NpPU HAYAIbHOM KOMOWHHUPOBAaHHOM CUYETE B

1000 equnwir, U TS KaXI0W CHCTEMBI onTuManbHoe f coorBeTcTByeT 1 cTaBKe Ha Kax-
nele 4,347826087 e xHALGL:

A b KoMOuHMpOBaHHBII cUeT
1 000,00
-1 - 230,00 770,00
2 354,20 -1 -177,10 947,10
-1 -217,83 2 435,67 1164,93
2 535,87 1700,80
-1 -391,18 -1 -391,18 918,43

2 422,48 2 422,48 1763,39




PaccmorpumM Teneps cutyanmro, korna A Topryer otaensHo ot b. B aTom cirydae msl ne-
naeM 1 cTaBky Ha Kaable 4 eAMHUIIBI HA KOMOMHUPOBAHHOM cUeTe st CUCTeMbI A (Tak
KakK 3To ontumaibHoe f 11t o1HO#M Urpsl). B uirpe ¢ 0JHOBpEeMEHHBIMU CTaBKaMH MbI BCE
paBHO cTaBuM 1 equnuily Ha kaxasie 4,347826087 equnuipl Ha OanaHce cueTa Kak Jyis
A, tak u g1 b. OTMeThTe, UTO HE3aBUCHUMO OT TOTO, OTJEJbHAs 3TO CTaBKa WIIM OJ-
HOBpPEMCHHAsl CTaBKa 1Mo A u b, MBI mpuMeHsieM To onTuMainbHoe f, KoTopoe yBennym-
BaeT JIOXOJ] MPU OECKOHEYHOM MTOBTOPCHHUH CTABOK.

A b KoMOuHMpOBaHHbIH cueT

1000,00

-1 - 250,00 750,00

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

-1 -212,17 2 424,35 1134,67

2 567,34 1702,01

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

2 422,78 2 422,78 1764,65

Kak Buaure, ¢ mOMOUIBIO 3TOr0 METOAAa MBI MOJTy4aeM HEOOJBIION BBIMIPHIII, U YeM
0O0JIbIIE CACIOK MPOXOAUT, TEM OOJIBIIE STOT BBIUTPHIINIL. TOT K€ MPUHITUI TPUMEHSIETCS
K TOpromjie mopTdeneM, rie He BCe KOMIIOHEHTHI MOpPT(dens HaxXOoJATCsS Ha pBHIHKE B
ONPEACIICHHBII MOMEHT BpEMEHHU. BaMm ciielyeT TOproBarb Ha ONTHUMAaJbHBIX YPOBHAX
U1l KOMOMHAIIME KOMIIOHEHTOB (MJIM OJHOTO KOMIIOHEHTA), YTOOBI MOJYYHUTh B UTOTE
ONTUMAJILHBIA POCT, Kak OyATO ATOH KOMOWHAIMEH KOMIIOHCHTOB (MJIH OJHUM
KOMITOHEHTOM) TIPUJIETCS TOProBaTh OECKOHEYHOE KOJUUYECTBO pa3 B OyAyIIeM.

IHoTepst 3p(peKTUBHOCTH NPHU OAHOBPEMEHHBIX CTABKAX HJIK TOProBJie
noprdenem

JlaBaiiTe BepHeMcs K Hamiei urpe ¢ Opockom MoHetsl 2:1. JlomyctuMm, Mbl cobupaemcs
OJTHOBPEMEHHO CHITpaTh B JIBE€ WIPbl. A U b, — W cymiecTByeT HyJeBas KOPPEISIusI
MEXKIY pe3ylbTaTaMH 3THX ABYX Urp. OntuManeHbie f 11 Takoro ciydas COOTBETCTBY-
10T ctaBke B 1 enununity Ha kaxapie 4,347826 enuHuiel Ha O6amaHce cyeTa, KOTa UrPhI
MPOBOJATCS OJHOBpeMeHHO. OTMeThTe, 4To npu HavaibHOM cuete B 100 enuHUIl MbI
3aKaHYMBAEM C pe3ysbTaToM B 156,86 equHUIIbL:

Tabruya V
Cucrema A Craenka P& L Cucrema b

Crenka P& L Cuer
Onrumainsroe f coorBercTByer 1 ennnuie Ha 100,00
kaxaele 4,347826 equHAIBI HA 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

Teneps nmaBaiite paccmorpum cucrtemy B. Ona Oyzaer Takoi ke, kak cuctema A u b,
TOJILKO MBI Oy/IeM UIpaTh B 3Ty UTpYy 0€3 OJHOBPEMEHHOTO BEAECHUS IPYroil urpsl. Ml
ceirpaeM 8 pa3, HO He 2 Wrpbl Mo 4 pasa, Kak B NPOILIOM IpuMepe. Temepr Hamie
ontuManbsHoe f - 910 cTaBka 1 enuHHIBI HA Kaxable 4 eqMHUIBI Ha OanaHce cyera. M,
KaK M MPeKJie, UMeeM Te ke 8 C/IeNoK, HO JIydiinid KoHeuHbli pesynsTar (Tabauya V).
MBpI noy4ny JyqIuid KOHEYHBIH pe3yIbTaT He OTOMY, YTO onTHManbHbe f HeMHOTrO
ormmyarotcst (00a 3HaueHus f HaXOAATCS HA COOTBETCTBYIOIINX ONTUMAJIBHBIX YPOBHSIX),
a MOTOMY, YTO €CTh HeOobLIas norepst 3PGEKTUBHOCTH NPU OJHOBPEMEHHBIX CTaBKaXx.
Hesghpexmusnocmo s6nsemces pe3ynivmamom HeB03MOICHOCU USMEHEHUs. CIMPYKMYpbl
sawezo cuema (m.e. pekanumanuzayuu) nocie Kaxrcoou omoenbHou CMasKu, Kaxk 8 uzpe
MOJNILKO NO 0OHOU PbIHOYHOU cucmeme. B ciiydae ¢ 1ByMsl OJTHOBPEMEHHBIMU

CTaBKaMM Bbl MOXKETE PEKAIMTAIM3UPOBATh CUET TOJBKO 3 pasa, B TO BPeMs Kak B CIy-
qyae ¢ 8 OTIEeNbHBIMU CTaBKaMHU BBl peKanmuTamu3upyere cueT 7 pa3. OTcroa BOSHUKAET
notepst 3pHEeKTUBHOCTH TPH OJJHOBPEMEHHBIX CTaBKaX (WM MpH TOProwiie moprdenem
PBIHOYHBIX CHUCTEM).

Cucrema B Cuer
Cnenka 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 f COOTBETCTBYCT CAUHUILIC HA KaXXKIbIC 4 COUHHUILIC HA CYCTE

MpBI paccMOTpenH Citydai, KOrja OJHOBPEMEHHBIE CTaBKHM HE OBUIM KOPPETHPOBA-HBI.

Z[aBaﬁTe IIOCMOTpPUM, YTO HpOI/ISOI‘/JII[CT npu MHOJIOKUTEIbHOMN KOppeInun (+1,00):
Tabauya V11

Cucrema A Cucrema b
Crnenka 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

OnrumansHoe f COOTBETCTBYET CAUHHULIC HA KaXXbIC 8 CAUHHUILIC HA CYETE

OtmeTtbTe, 9TO TOCNe 4 OJHOBPEMEHHBIX WP IMPH KOPPESAIUH MEXTYy PHIHOYHBIMU
cuctemamu +1,00 mbl yBenuuninu nepBoHauanbHbd cueT 100 emunui go 126,56. Oto
cootBerctByeT TWR = 1,2656, win cpeHeMy reoMeTpuueckoMy (axke eciiy 3TO KOM-
ounupoBanHbie urpsi) 1,2656 * (1/4) =1,06066. Teriepr BepHEMCs K CIy4ar C OIHOM
craBkoi. OOparuTe BHUMaHuUeE, 4To nocie 4 urp Mel noiyuum 126,56 npu HavyaabHOM
cuere B 100 egunaun. Takum oOpazom, cpemnee reomerpuyeckoe paBHo 1,06066. Dto
TOBOPHT O TOM, YTO CKOPOCTh POCTa TaKas K€, KaK M MPU TOPTOBJIE C ONMTUMAIbHBIMU
JOJIAIMH  Ha a0OCONIOTHO KOPPEJIUPOBAaHHBIX pbhIHKaX. Kak Toibko KodhduimeHT
Koppensiun omyckaercs Hike +1,00, ckopocTs pocrta mosinaercs. Takum obpazom,
Mbl MOJCEM YMBEPHCOamb, UYMO NPU KOMOUHUPOBAHUU PBIHOYHBIX CUCMEM 6auld
CKOpOCMb pocma HUKo20a He Oyoem MeHbule, 4eMm 8 Clyyde OOUHOYHOU CMABKU NO
Kadicoou cucmeme, He3asUCUMO ON MO20, HACKOILKO 8blCOKU KOPPeIsyuU, npu yCio8ul,



ymo 0obasusiemas PLIHOYHAS CUCTEeMAd UMeem NOLONCUMeNbHOe apugpmemuieckoe
Mamemamuyeckoe odxcudanue. BCTIOMHUM TepBBIN NpUMEpP W3 3TOTO paszerna, kKoraa 2
PBIHOYHBIE CHCTEMBl HMMETH HYJIEBOM KOX(PQHUUIMUEHT KOppensauuu. OTa pPhIHOYHAsS
cuctema ypenmmumia cuer 100 emmnun mo 156,86 mocine 4 wrp mnpu cpemHeMm
reomerpuaeckoM (156,86/ / 100) * (1/4) = 1,119. Tenepsb naBaiiTe pacCMOTPUM CITydai,
korga ko3 dumueHT koppessaiuu paBeH -1,00. Tak kak mpu TakoM CIIEHapUK HUKOTJA
HE OBIBACT MPOWTPBIIIHOW WIPbI, ONTHMAaJIbHAs CyMMa CTaBKH SBISETCA OECKOHEYHO
OONBIION CyMMOH (APYrHMH CIIOBaMH, CICAyeT CTaBUTh 1 eIuHMIly HAa OCCKOHEYHO
Malylo cymmy Oananca cuera). s mpumepa Mbl ciaenaeM 1 cTaBKy Ha Kaxkable 4
€IMHUIIBI HAa CYETE ¥ MOCMOTPUM Ha TIOJTYYCHHBIC PE3YJIbTaTHI:

Tabnuya VI
Cucrema A Cucrema b
Crenka P& L Crenka P& L Cuer

Onrumainsroe f coorBerctByer 1 enunnne Ha kaxapie 0,00 Ha GanaHce (mokasaHa 1 eauHHUIA HA KaXIble
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 paszmena MOXHO clefaTth JBa BbIBOJA. IIepBbIli COCTOUT B TOM, UTO HPH OA-
HOBPEMEHHBIX CTaBKaX WJIHM TOProBlieé MOpT(eEreM CyIIecTByeT HeOOoIblnas MoTeps
3¢ peKTUBHOCTH, BBI3BaHHAS HEBO3MOXKHOCTHIO PEKAMUTAIM3UPOBATh CYET IOCTE
KaX/10i OTAeNbHON Wrpbl. BTOpoil 3akirodaeTcss B TOM, YTO KOMOMHHUPOBAaHHUE PhI-
HOYHBIX CHUCTEM, MNPH YCIOBHUHM, YTO OHU HMEIOT TOJIOKUTEIIbHBIE MaTEMaTHYECKHE
OXuIaHus (Iake eCii OHU TMOJOXHUTEIBHO KOPPEIUPOBAHBI), HUKOTJA HE YMEHBIIUT
BaIll oOIIUIA POCT 3a OMpeaeNeHHbIN nepuo BpeMeHu. OIHAKO KOTJa BbI MPOJOIKACTE
N00aBIATh Bce OOJbIIe U OOJNbIIE PHIHOYHBIX CUCTEM, 3((HEKTUBHOCTh YMEHBIIACTCS.
Ecmm y Bac ecth, ckaxkeMm, 10 pBHIHOYHBIX CHCTEM, U BCE OHH OJHOBPEMEHHO HECYT
yOBITKH, COBOKYITHBIN yOBITOK MOXET YHHYTOXXUTh BECh CUET, TaK KaK Bbl HE CMOXKETE
YMEHBIIIUTh pa3Mep KaxJOro MPOUTPHINIA, KaK B CIy4ae IMOCJIEI0BATEIbHBIX CHEIOK.
Taxum oOpazom, rpu 1006aBIEHUU HOBOM PHIHOYHOM CUCTEMBI B MOPT(dens mois3a Oyner
TOJIGKO B JIBYX CJIy4asiX: KOTJIa PIHOYHAs CHCTEMa MMEET KOI(PQPUIIUCHT KOPPEISIIHH
MeHbIIe 1 ¥ MOJIOKUTENLHOE MATEMATHYECKOE OKUIAHHUE MIIH JKE€ KOTIa CHCTEMA MMEET
OTpULIATETILHOE OXKMJAHWE, HO JIOCTATOYHO HHU3KYI0 KOPPEISLUI0 C JPYyTUMH
COCTaBISIOUIMMH TOpT(densi, YTOOBl KOMIEHCHPOBATh OTPUIIATEIHHOE OXKHUIAHUE.
Kaxxnas noGaBieHHast ppIHOYHAsI CHCTEMa BHOCUT TOCTETICHHO YMEHBIIAOIIUIICS BKJIIAT]
B CpelHee reoMerpuueckoe. To €cTh KaxkJas HOBas PHIHOYHAS CUCTEMa YJIydlIaeT
CpeHee reOMETPUYECKOE BCE B MEHBIIEH W MEHbIIEH CTerneHu. bonee Toro, Koraa B
no0aBisieTe HOBYIO PBIHOYHYIO CHCTeMy, Tepsiercs oOmas 3QQeKTUBHOCTh U3-3a
OJIHOBPEMEHHBIX, a HE TMOCIEAOBATEeIIbHBIX pe3yJbTaTOB. B HEKOTOpoW TOUKe
no0aBJIeHHE elle OAHONW PHIHOYHOM CUCTEMBI TPUHECET OOJIbINE BPEa, YEM IMOJIb3HI.

Bpemsi, HeoOXoaMMOe 17151 TOCTHKEHHS ONpeIeJIeHHOM eI, 1
npooyema apoodHoro f

JHomyctim, MBI 3HaeM cpenHee apudmernaeckoe HPR u cpeanee reomerpudaeckoe HPR
JUIsl TAaHHOW cUCTEeMBl. MBI MOXXEM ONpENeNTuTh CTaHmapTHoe OTKiIoHeHne HPR wu3
(hopMyIIBI 1715 pacdeTa OICHOYHOT'O CPETHETO T€OMETPUUECKOTO!



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

SD = crangaptHoe oTkIoHeHue 3HaueHuit HPR.

[TosTOMYy MBI MO’KEM paccunTaTh CTaHIApTHOE OTKIOHEeHHe SD crnemyronm obpazom:

SD*2=AHPR"2-EGM "2

BosBpamasich k Harieir urpe ¢ OpockoM MOHETHI 2:1, Iie MaTeMaTHYeCKOe OXKHIaHHE
0,50 nommapos u ontumainsHoe f- craBka B 1 qosutap Ha kaxkasie 4 qoiuiapa Ha c4eTe, Mbl
noinyyuMm cpeanee reomerpuueckoe 1,06066. Jlnst ompeneneHust cpeaHero apud-

meTrdeckoro HPR MoHO ucmonb3oBath ypaBaenue (2.05):
AHPR = 1 + (MO / $),

rie  AHPR = cpennee apudmernueckoe HPR;

MO = apudmeTndeckoe MaTeMaTHICCKOE OXKHIAaHUE B AUHUIIAX;
f$= nanbonpmmii npourpeim/-f

f = onrumansroe f (ot O 10 1).

Taxum oOpaszomM, cpennee apupmernyeckoe HPR pasHo:

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

Tereps, Tak kak y Hac ectb AHPR 1 EGM, MbI MOkeM ncrons30Bath ypaBaenue (2.04)
JUTsI OTIPEICJICHHS OLIEHOYHOTO CTaHAapTHOTO oTkiIoHeHuss HPR:

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

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

Takum obpazom, SD " 2, To ecth mucnepcus HPR, pasna 0,140625364. V3Bnekas kBa-
paTHBI KOPEHb W3 OTOM CYMMBI, MBI TOJydYaeM CTaHaapTHoe oTkioHeHne HPR
=0,140625364 "(1/2) =0,3750004853. CremyeT OTMETHTh, YTO 3TO OILECHOYHOE
CTaHJIAPTHOE OTKJIOHCHHE, TaK KaK IPH €ro pacyeTe MCIOJIb3YeTCsl OLICHOUYHOE CpPEIHEee
TeOMETPHUUECKOE. ITO HE COBCEM TOYHBIM pacyeT, HO BIOJIHE MPUEMIIEMBIN JJIST HALIHX
neneir. [lpenrmonoxum, MBI XOTHM TIpeoOpa3oBaTh 3HAYCHHS ISl CTaHIAPTHOTO
OTKJIOHEHUS (MM JUCTIEPCHH), apuPMETHIECKOTo U cpeaHero reomerpudeckoro HPR,
YTOOBI OTpaXkKaTh TOPIOBIKO HE ONTUMalbHBIM f, a HEKOTOpPOW ero YacTtbio. ODTH
npeoOpa3oBaHus IaHbI Jajiee:

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

(2.08) FGHPR= (FAHPR " 2- FSD ~ 2) “7(1/2),

rne FRAC = ucnonb3yemas ApoOHast 4acTh ONTHMAIBHOTO f;
AH PR= cpennee apupmernueckoe HPR mpu ontumasisaoMm f;
SD = crannapthoe otkionenue HPR mpu ontumansraoMm f;
FAHPR== cpennee apudpmernyeckoe HPR mpu gpodHOM f;
FSD = crangaptaoe otkinonenne HPR nipu npodHoM f;
FGHPR = cpeanee reomerpuueckoe HPR mipu apo6HOM f.



Hanpumep, Mbl XOTUM MOCMOTpETH, Kakue 3HaueHus npunsin 6s1 FAHPR, FGHPR u
FSD B urpe ¢ 6pockom MoHeThl 2:1 nipu mosoBure ontumaabHoro f (FRAC = 0,5). Mer
3HaeM, yto AHPR= 1,125 u SD = 0,3750004853. Takum o6pazom:

(2.06) FAHPR = (AHPR - 1) * FRAC + 1
=(1,125- 1)*0,5+ 1 =0,125* 0,5+ 1 = 0,0625 + 1 = 1,0625

(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

Jns ontumansHoro f= 0,25 (1 craBka Ha Kaxabie 4 HoJuTapa Ha CYeTe) MbI HOJIydaeM
sHavenus 1,125, 1,06066 u 0,3750004853 mist cpennero apuMeTHuecKoro, CpeHero
reOMEeTPUUECKOro M cranmaptHoro oTkioHeHuss HPR cootBerctBenHo. Ilpu apoGHOM
(0,5) f =0,125 (1 craBka Ha Kaxaple 8 MOUTAPOB HA CYETE) MBI MMOJyYacM 3HAUCHHS
1,0625, 1,04582499 u 0,1875002427 nns cpeaHero apupmMeTudecKoro, CpeaHero reo-
METPUYECKOTO M cTaHmapTHoro oTkiaoHeHHs HPR coorBerctBenHo. Ilocmorpum, dto
MPOMCXOJUT, KOTJa MBI UCIIOJIb3yeM CTpaTteruto qpoOHoro f. Mel yke 3HaeM, 4To mpu
apobuoMm f 3apabotaem MeHbIle, yeM Tpu ontuManbHoM f. Bosee Toro, Mbl onpeaeuH,
YTO TPOUTPHINIM M JUCIEPCHU NpUObUICH OyayT MeHbine mnpu apooHom f. Yro
MIPOU30MIET CO BpEMEHEM, HEOOXOAMMBIM IS JOCTIKEHHSI OTIPEICTICHHON e ?

MBI MOKEM OINpPEAEIUTh TOJBKO OXKHJAEMO€ KOJMYECTBO CIENOK, HEoOXoaumoe Juis
TOCTIDKEHHS OTIPEICTICHHOM Menu. DTO HE TO K€ camMoe, YTO OXKHIaeMoe BpeMs,
TpeOyeMoe JUIs JOCTHKEHHsSI ONpEeJeNeHHOM IIeNd, HO, TaK KaK Halll H3MEpEeHHUs
MPOM3BOMATCS B CHENKAaX, MbI OyJeM CYHTaTh BpEMS M KOJIMYECTBO CIEIIOK
CUHOHHMAaMHU.

(2.09) N = 1n(Llenp) / In(Cpennee reoMeTprUIECKOE),
rae N = oxxnmaeMoe KOJIUYECTBO CIENIOK IS JOCTHYKEHMS LIENH,
[ens = 1enp B BUJIE€ MHOXKHUTEISI IEPBOHAYAIBHOTO cueTa, T.e. TWR,;

In() = pyHKIMs HaTypabHOTO Jorapudma.

Bepuemcs k Hamemy npumepy ¢ OpockoM MoneTbl 2:1. Tlpu ontumansHoMm f cpennee
reomerpuueckoe paBHo 1,06066, a mpu monosure f ono cocrassier 1,04582499. Tenepn
JaBaiiTe pacCUMTaeM OXKHUIAEMOE KOJIUYECTBO CIETIOK, HeOOXOIMMOe ISl yABOCHUS Ha-
mrero cueta (L{ens = 2). [pu momHowM f:

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

Takum oOpasom, B urpe ¢ OpockoMm MoHethl 2:1 mpu momnom f cimemyer oxwumars

11,76993 cnenok s ynBoeHUs Haiero cueta. [Ipu nmonosune f momydaem:

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

Takum o6pasom, nipu nosioBuHe f MbI 0xumaem, uto motpedyetcs 15,46996 caenok s
yIBOCHHS cyera. J[pyriuMu cioBamu, 4TOOBI JOCTHYb LEIH HPU TOProBie Ha ypoBHe f/
/2, ot Hac monagoburcs Ha 31,44% cnenok Ooinbie. Hy 9To ke, 3TO 3BYYHT HE TaK YK
wioxo. [IposBisAs TeprmeHwe IS OCTIDKCHHS IIOCTABICHHOM LENH, MBI MOTPaTHM
Bpemenn Ha 31,44% Oomblne, HO COKPAaTUM XYAIIUH TMPOUTPHII U AMCIEPCUIO



HarooBuHy. COrjlacHTech, MOJOBHHA — 3TO JOBOJLHO MHOTO. YeM MEHBIIYI0 4acTh
ontuManbHoro f Bl Oyjmere ucmonb30BaTh, TeM Oojiee TJIagKyH0 KPHBYIO cuera
MOJIyYHUTE, U TEM MEHbIIIEE BpeMsl Bl Oy/IeTe B MPOUTpHILIC. Terneps MOCMOTPUM Ha 3Ty
CUTyallMI0 C ApPYroi CTOPOHBI. JlOMyCTHM, BBl OTKpBIBacTe ABa CYeTa: OJWH IS
TOproBiu ¢ mojHbM T 1 oquH A1 Toprosiu ¢ nosioBuHo# f. [Tocne 12 urp Bamr cuet ¢
noaHeM T yBenmuunres B 2,02728259 B 12 pasa. [Tocae 12 caenok (¢ monosuHoii ) on
BeIpacteT B 1,712017427 (1,04582499 " 12) paza. C monoBuHol f mepBoHa4a bHBIM
cuer yBenmuntest B 2,048067384 (1,04582499 " 16) pasa mpu 16 cuenkax. ITostomy,
TOpPrysi Ha OJIHY TPETh OJbIIE, Bbl JOCTUTHETE TOW € LEIH, YTO U MPH IMOJTHOM
ONnTHMaNbHOM f, HO IPM aKTMBHOCTH, MEHbIIEH HamoaoBuHy. OnHako k 16 crenke cyer
¢ momHeiM f Gymer B 2,565777865 (1,06066 ~ 16) pasa Goubmie Bamiero
nepBoHayanbHoro cuera. [lomuoe f nmpomomkaer yBennuusath cuer. K 100 caenke Bamr
cuer ¢ moyoBuHOW f yBenmmumrcst B 88,28796546 pa3, Ho monHoe f yBenuyur ero B
361,093016 pas!

EuHCTBEHHBII MUHYC TOPTOBIH ¢ APpOOHBIM f— 3TO Gosbliee BpeMsi, HEOOXOAUMOE ISt
TOCTIDKEHHSI OTIpe/IeIICHHOM 11eni. Bee nermo Bo BpeMeHn. Mbl MOXKEM BJIOXKHTH JICHBIH
B Ka3Hayelckue 00s3aTeNbCTBA M JOCTUYb-TAKU 3aJaHHOM IIETM Yepe3 OINpPEIelICHHOE
BpeMsi ¢ MUHHMaJIbHBIMH ITPOMEXKYTOYHBIMHE MAJCHUSIMU OanaHnca u qucnepcueid! Bpems
— 3TO CyTh MIPOOJIEMBI.

CpaBHeHne TOProBbIX CUCTEM

MpsI yBUIENH, YTO BE TOPTOBBIE CUCTEMBI MOKHO CpPaBHHBATh HA OCHOBE UX CPETHHUX
reOMETPUYECKUX TPU COOTBETCTBYIOIIMX onTuMaibHbix f. Jlamee, MbI MoOXeMm
CpPaBHHMBATh CHCTEMBI, OCHOBHIBASICh Ha TOM, HACKOJBKO BBICOKHMH SIBISIOTCS HX
onTuManbHble f, TOCKOJBKY OoJiee BBICOKHME ONTHMalibHBIC f COOTBETCTBYIOT Oosee
PUCKOBaHHBIM CHCTEMaM. DJTO CBS3aHO C TE€M, YTO HMCTOPUYECKUN MPOUTPHIII MOKET
MOHU3UTH CYET, M0 KpaitHel mepe, Ha mporieHT f. [To3ToMy CyIIecTBYIOT IB€ OCHOBHBIE
BEJIMYUHBI JIJI1 CPABHCHHS CUCTEM: CpPEIIHEe TeOMETPUYECKOe NpU onTuMaibHoM f, rie
0oJiee BBICOKOE CpEIHEE FeOMETPUYECKOE MPEANOUTUTEIbHEE, U caMO omnTuMaibHoe f,
rae Oosiee HU3Koe omtuMmanbHoe f syumie. Takum 00pa3oM, BMECTO OJHOW BEIUYMHBI
Tt u3MepeHust 3GHEKTUBHOCTH CUCTEMBI MBI TIoJTydaeM 1Be; 3PGEeKTHBHOCTH JOJIKHA
U3MEPSATBCS B JIBYXMEPHOM TIPOCTPAHCTBE, TJI€ OJHA OCh SIBISETCS CPEIHUM
reOMETPUYECKUM, a apyras — 3HaueHueM f. Yem svlwe cpednee ceomempuueckoe npu
onmumanvrom T, mem nyuwe cucmema. Taxoice uem nHudce onmumanvroe f, mem nyuwe
cucmema.

CpenHee TeoMeTpUYECKOEC HUYETO HE CKaXXET HaM O MPOWTphIie. Bricokoe cpemnee
reOMETPUYECKOe HE 03HAYaeT, YTO MPOUTPHIII CHUCTEMbI OONBIION (MK, HAOOOPOT, He-
3HA4YMUTENbHBIN). CpeHee TeOMETPHYECKOE HMEET OTHOLICHHE TOJBKO K MPUOBLIH.
OnrumasnbHoe f sBIIIETCS MEPOH MUHMMAIILHOTO OXKHIaEMOT0 UCTOPUYECKOTO MPOMT-
phIllIa KaK MPOIEHTHOE TMOHMKEHUe Oananca. bosiee Bbicokoe ontumanbHoe f He roBo-
puT 0 GoJiee BHICOKOM (HJTH HH3KOM) J0X0Je. Mbl MOXKEM TaKKe MCIOJIb30BATh ITH T10-
JIOXKCHHUS [T CPABHECHHUS OTPEICICHHOW CUCTEMbI TIpU JApoOHOM 3HaueHuu f ¢ apyroii
CHCTEMO TMpH TMOJHOM 3HaueHuu ontumaibHoro f. IIpum paccMOTpeHHHM CHCTEM BaMm
CIIeIyeT YYUTHIBaTh, HACKOJIBKO BBICOKH CpPEIHHUE TCOMETPHUYECKHE U KAKOBBI
ontuManbHble f. Hampumep, y Hac ecTth cucrema A, KOTOpas HMEET CpeHee
reomerpuieckoe 1,05 u ontumansHoe f= 0,8. Taxke y Hac ecth cuctema B, kotopas
umeer cpearee reomerpuueckoe 1,025 u ontumansaoe f=0,4. Cucrema A mpu MoJIOBHHE
ypoBHst f OyzeT UMeTh TO e MUHUMAJIbHOEC UCTOPUYECKOE MaJicHUe OayaHca XyIIIero
cinydast (mpourpeiin) B 40%, kak u cucrema B mpu momHom f, HO cpemmee reo-
METPUYECKOe CHUCTeMbl A Tipu moyioBuHe f BCE paBHO OyAeT BbIlIE, YeM CpEIHEe
reoMeTpuueckoe cucremMbl B mpu momHom 3Hauenuu f. ITosTtomy cucrema A mydrie
cuctembl B. «MuHYTKy, — MOXeTe€ BO3pa3uTh Bbl, — pa3Be HE SBISIETCS CaMbIM



BXXHBIM TO OOCTOSTENHCTBO, YTO CpeIHEE reoMmerpuueckoe Oonbmie 1, U cucreme
HEOOXOAUMO OBITH TOJNBKO MHHHMAbHO MPHOBUIBHON, dYTOOBI  (ITOCPEICTBOM
IPaMOTHOTO YIPAaBJICHUS JeHbraMH) 3apaboTarh kenaeMyr cymmy!» Tak OHO M €CTb.
CkopocTh, C KOTOpPOW BBl 3apabaTbiBaeTe ICHBIH, SIBISETCS (YHKIMEH CpeIHero
TEOMETPHUUCCKOT0 Ha YpOBHE wHcmoiibzyemoro f. Oxumaemass TUCHEPCHS 3aBHCHUT OT
TOTr0, HACKOJIBKO OoJIbIoe f BBI Mcmonb3yeTe. Bbl, 6€3yCi10BHO, 00/10/CHbL IMETH CHCTEMY
c onTuMajbHBIM f W CcO cpeaHuM reomerpuueckuMm, OoabmuMm 1 (To ecth ¢
MOJIOYKUTEIBHBIM MaTeMaTHYCCKUM okuganueM). C TakoW CHCTEMOH BBl MOXETE
3apaboTaTh MPAKTUYECKHU JIFOOYI0 CYMMY Yepe3 COOTBETCTBYIOIIEE KOJIHMUYECTBO CIIEIOK.
CkopocTh pocTa (KOJHYECTBO CAEIOK, HEOOXOIUMOE ISl JTOCTHIKEHHUS ONMpPEeacICHHON
[[EJIM) 3aBUCUT OT CPEIHEr0 T'€OMETPHYECKOrO TPH HCMOJIb3yeMOM 3HaueHuH f.
Jlucniepcust Ha MyTH K 3TOW IEJIM TaKXKe ABJISETCS (PYHKIIMEH MCIOJIb3yeMOTro 3HAYCHHS
f. X0oTs1 BaXXHOCTh CpPEJHEr0 reOMETPUUECKOTr0 U MpHUMEHseMoro f BTOpuYHA MO CpaB-
HEHUIO C TeM (PaKTOM, 4TO BBl JIOJDKHBI UMETh IMOJOKUTEILHOE MAaTEMaTHUECKOe OXKH-
JaHWe, STU BEITUYUHBI JCHCTBUTEIHHO IMOJIC3HBI MIPU CPABHEHUHU JIBYX CHCTEM WJIM Me-
TOZOB, KOTOpPBhIE UMEIOT TOJOKUTEIBHOE MAaTEeMAaTHYECKOE OKHMJIAHWE M PABHYIO yBe-
PEHHOCTD B X paboTe B OyIymiem.

CaumkoM 00161t YYBCTBUTEIBHOCTH K BeJIMYUHE HAU0O0JIbIIIEr0
NMPOUTpbIIIA

HemocraTok moaxojaa, OCHOBaHHOrO Ha onTuManbHOM f, 3akmrouaercs B ToM, uto f
CJIMIIIKOM 3aBHCHUT OT BEJIMYMHBI HAWOOJIBIIErO MPOWTPHINIA, YTO SIBIISACTCS CEPhE3HOU
mpoOJIeMON /It MHOTUX TPEHAEpPOB, U OHH JIOKA3BIBAIOT, YTO KOJIUYECTBO KOHTPAKTOB,
KOTOpBIE BBl OTKPHIBACTE CErOJIHSA, HE JOJDKHO OBITh (DYHKIIMEH OIHOW HEymadyHOMN
CIETKU B TIPOIILIOM.

Jnst yCcTpaHEeHHs 3TOM CBEPXUYBCTBUTEIBHOCTA K HAMOOIBIIEMY MPOUTPHINTY OBLIH
pa3paboTaHbl pa3HOOOpaA3HbIE aNTOPUTMBI. MHOTHE U3 3TUX alTOPUTMOB 3aKITIOYAIOTCS
B W3MCHCHUU HAMOOJBIIETO MPOUTPHINIA B OOJIBIIYIO HIM MCHBIIYIO CTOPOHY, YTOOBI
caenaTh HaWOONBIIMKM MPOUTPHIN (YHKIMEH TeKyleldl BOJATHIBHOCTH pPBIHKA. JTa
CBSI3b, KaK YTBEPXKITAIOT HEKOTOPHIC, KBAJApPAaTUYHAS, TO €CTh a0OCOJIOTHOE 3HAYCHUE
HauOOJIBIIIET0 MPOUTPHIIIA, IO BCEH BUAMMOCTH, YBEITHUMUBAETCS C OOJBIIEH CKOPOCTHIO,
94eM BOJATHILHOCTh. BONMATHIBLHOCTE Yallle BCETO ONPEAeNseTCs Kak CPeIHUN THEBHOU
JIMara30H IIeH 3a MOCJIeIHNE HeCKOIbKO HEeIeNnb WU KaK cpeiHee a0COM0THOE JHEBHOE
W3MEHEHHE 3a TOCJIEIHHE HECKOIbKO Heaenab. OmHako 00 3TOM 3aBUCHMOCTH HEIb3S
TOBOPUTH C MOJHON YBEPEHHOCTHIO. TO, UTO BOJATUIBLHOCTH CETOAHS COCTaBiseT X, HE
O3HAYaeT, YTO Haml HauOoJbIuil mpourpeim 6ydem X ™ Y. M0OXHO TOBOPUTH JIUIIb O
TOM, 4TO OH 00bluHO 20e-mo okono X ™ Y. Eciu Obl MBI MOTTIM 3apaHee OIpeNeiIuTh
CETONHSIIHUN HAWOOJNBIIUN TMPOWTPHINI, TO, OE3yCIOBHO, MOIJIH OBl JIydIle
UCIONIb30BaTh METOJIbI YIPaBIICHUS JeHbraMu’. DTO TOT camblii CIIy4aif, KOrJa MbI
JOJDKHBI PACCMOTPETh CIICHAPUH XYJIIIETO CIydas U OTTAJKUBATHCS OT Hero. [Ipobiema
COCTOMT B TOM, YTO MBI HE 3HAae€M TOYHO, KakuM OyJeT CerojJHs HauOOIbIIUN

! IMEHHO B 3TOM CJly4ae HCIIOJIb30BaHHE OILIMOHOB B TOPrOBOM CTpaTeruu cToJib moJie3Ho. [lokynka
ImyT WJIKW KOJUI-ONIIMOHA B 06paTHOM HalpaBJICHUKU OT IMMO3HUIUHU 110 6a3OBOMy HUHCTPYMECHTY Jid
OIrpaHUYCHHUA MPOUTphIIa HI/I60 TOPTOBJIA ONIMOHAMH BMCCTO 6a3030ro HHCTPYMEHTa OalyT BaM
3apaHee W3BECTHBIA MaKCHMAIBHBIA MPOWTPHIII, YTO OYEHb NPHUTOIWTCS B YIPABICHAM JIECHBIAMH,
ocobenno mpu onTuMmansHOoM f. Bonee Toro, ecnu BB 3HaeTe 3apaHee, KakuM OyIeT Bail
MaKCHMAJIBHBIA TIPOMTPHIN (HAaIIpUMep, TPH JHEBHON TOProOBIIE), TOrMA BbI BCErIa CMOKETE TOYHO
OTIpeIENTUTE BeMUnHy f B moimapax Uit KaskIod CIEeTKH Kak CIEAYIONIyio Ipo0b: PHCK B J0JUIapax Ha
enunniry/onrrumanbroe f. Hampumep, nHeBHOM Tpeiizep 3Haer, uto ero ontumanbhoe f =0,4. Ero cron
(stop-loss) ceromus Ha ocHoBe 1 emmuuipl pasen 900 mommapam. [loaToMy onmTUMaiIbHO TOproBaTh 1
enuauIei Ha kaxasie 2250 pomapos ($900 / 0,4) Ha Ganance cyera.



MPOUTPHIII. ANTOPUTMBI, KOTOPHIE MOTYT CIIPOTHO3HPOBATH 3TO, HE OYCHD 3(PPEKTUBHBI,
TaK KaK OHU 4acTO Jal0T OIIUOOYHBIE PE3yJIbTATHI.

[IpenmonoxumM, B TEYCHHE TOPTOBOTO JHS MPOMU3OIIIO COOBITHE, BBHI3BABIEE HA PHIHKE
IIOK, U J0 3TOro IIOKa BOJATHWJIBHOCTh OblIa JOCTaTOYHO HU3KOM. 3aTeM pBIHOK
HaXOJWJICA HE Ha Balllell CTOPOHE HECKOJIBKO CIEAyoMX aHer. Mnu, nomyctum, Ha
CIIENYIOIINN JI€Hb PBIHOK OTKPBUICS C OTPOMHBIM Pa3pblBOM HE B Ballly MOJb3Y. JTH
COOBITHSA TaK € CTaphl, KaK caMa TOProBIA ToBapamMu M akuusMu. OHH MOTYT
MIPOM3OMTH U MIPOUCXOJIAT, U O HUX He 8ce20a npedynpexicoaem 3apanee nosbluaoujasics
gonamunbHocms. Takum  o0pa3oMm, Iydllle HE «COKpamaTh» Ball HAUOOIBIIAN
HMCTOPUYECKUI MIPOUTPBIL ISl OTPAKEHUS TEKYILErO PhIHKA C HU3KOW BOJATUIBHOCTBIO.
Bounee Toro, ecmo peanvuas 603modxcnocms ucnvimams 8 6yO0yujem npoucpbiul 6016uul,
yem Hauborvwul ucmopudeckuii npouepvius. HanOONMbIIMA MPOUTPHIII, KOTOPHINA BBI
MOJyYUIM B TPOILIOM, MOXET OKa3aTbCs HAWOOJBIIMM IPOWTPHIIIEM, KOTOPBIA BBI
VICTTBITAETE CETOHS, H HE 3aBHCETh OT TEKYIIeH BONaTHIbHOCTH . IIpo6iemMa COCTONT B
TOM, 4YTO C SMIMPHYECKOW TOYKU 3peHus f, onTUmampbHOE B TMPOILIOM, SIBISCTCS
¢dbyHkuueil HanbOonbliero mpourpeima B mnpomioM. C 3TUM HHMYEro HE IMOJEeJaellb.
Onnako MBI yBUIUM, KOTJla NEpeiieM K MapaMeTpUYecKUM METOAaM, YTO MOXKHO
npexycMoTpeTh Oonbliuii mpourpeil B Oyaymem. [Ipu 3Tom Mbl OyaeM TOTOBHI K
MOSIBJICHUIO TIOYTH  HEM30EKHOTO  OOJNBINOr0 MPOWTphIIa. BMecTo moAroHku
HauOOJBIIEr0 MPOUTPHIIA K TEKyLIeH CUTyallud Ha pPbIHKE, YTOOBI SMIMPUYECKOE
ontuManbHOe f OTpakano HBIHENIHIOW CHUTYallHIO, JIy4YIle M3Y4YHTh MapaMeTPHUCCKUE
MeTobl. Clenyromuii METO/ SIBISIETCS BO3MOXKHBIM pEIICHHEM JaHHOW MpoOJjemMbl U
MOJKET MPHUMEHATHCS BHE 3aBHCHMOCTH OT TOTO, PACCUMTHIBAEM Mbl ONTHMajibHOE f
SMITUPUYECKH WU TAPAMETPUUYECKH.

IIpuBenenue oNTUMAIBLHOTO f K TEKYIIUM IleHAM

Ontumanbroe f mact HaMOOJBIINN TEOMETPHUYCCKHI POCT HPU OOJBIIOM KOJIHYECTBE
CIENOoK. DTo MaTeMaTHueckuil (hakt. PaccMOTpUM THIIOTETUYECKUN TTOTOK CAETOK:

+2, -3, +10, -5

U3 3Toro moToka cIenok Mel HaiigeM, uro ontumansHoe f= 0,17 (craBka 1 exuHMIBI HA
kaxasie 29,41 nomnapa Ha 6anance). Takoil moaxoa Mpy JaHHOM MOTOKE JaCT HAM Hau-
OoNBIINIT POCT cUeTa.

[IpencraBbre cede, 9TO ATOT MOTOK BHIPAXKAET MPUOBUTH U yOBITKH TPH TOPTOBIIE OJTHOU
akued. ONTUManbHO CIenyeT MOKyNaTh OJHY aKuuio Ha Kaxasle 29,41 nonnmapa Ha
OanaHce cyeTa, HECMOTPS Ha TEKYIIYIO LeHYy akiud. [Ipennoaokum, 9To TeKyIias meHa
akiuu paBHa 100 monmapam. bonee Toro, momycTuM, 4TO NP NMEPBBIX JBYX CHETKaX
aknus ctornna 20 10J1apoB, a MpH IBYX MOCIIETHUX cAenkax — 50 1oiapos.

JInst HalmX NepBBIX ABYX CAEIOK, KOTOPbIe MPOU3OIILIN IpH LieHe akiuu B 20 nomapos,
BBIMTPHIII B 2 JIoJUTapa cOOTBETCTBYyeT BeIMTphINTy B 10%, a mpowrpeim 3 10jutapoB
COOTBETCTBYET mpourpbiiry B 15%. J[ns AByX mocieaHUX cIenoK mpu meHe akiuu S0
nostapoB Berpeim 10 mommapoB cooTBeTcTBYeT BHIMTpHINy B 20%, a mpourpsi B 5
JI0JUTapOB COOTBETCTBYET Mpourpsiiry B 10%.

! Pa3ymHbIi 11ogx0 TpeOyeT, YTOObl MBI MCIOJIB30BaJIM HAaUOOJBIIHMK MTPOUIPHILI, M0 KpaiHeH Mepe,
TaKOM )K€ BEIMYUHBI, KaK U B IpourioM. C TedeHneM BpeMEeHH MBI II0JTydaeM Bce OoJIbliee KOJIMYECTBO
JIAaHHBIX M OOJIbIINE TIepHoabl pourpsiei. Hanpumep, ecnu Opocuts monery 100 pa3, ona moxer 12
pa3 moapsn BhIMAcTh Ha oOpaTHyIO cTopoHy. Ecmm Opocuts ee 1000 pas, To, BEposSTHO, MOXKHO
MONMYYHUTH eImle OONBINNI IMEepHoM, KOT/a MOHETa BBIIAAET OOpaTHOH cropoHOW. TOT e MPHHIUIT
paboTtaeT u B TOprosie. Mbl HE TOJBKO JIOJKHBI OXKHAATh OOJiee UIMHHBIC TTOJIOCHI MPOUTPBIIIHBIX
CZIENOK B OyAyIeM, CIeqyeT TaKKe 0XKUAATh OOJIBIIYIO MPOUTPHIIIHYIO CIIENKY HAUXYALIEro CIy4das.



®opmyiibl mpeodpazoBaHus HEOOPaOOTaHHBIX TOProBhIX P&L B MpOIEHT BHIMIpHIMA U
HPOUTPHIIIA TS [UIMHHBIX ¥ KOPOTKUX TO3UIMH CIIeTyOIIHE:

(2.10a) P&LY% = Ilena Boixona / Ilena Bxoma — 1 (u1st IJIMHHBIX)

(2.106) , P& L% = Ilena Bxona / Ilena Beixoma - 1 (st KOPOTKHUX),

WIM MBI MOXKEM MCIIOJIb30BaTh CleAyIoLlyto (GopMyity i npeoOpa3oBaHMs Kak JJIUH-
HBIX, TaK U KOPOTKHX:

(2.10B) P&L% = P&L B nynkrax / Ilena Bxoaa

Takum oOpazom, nmns HamMX 4 TUMOTETHUYECKUX CAETOK MBI MOIYYUM CIETYIOIIUN
MOTOK MPOIEHTHBIX BBIMTPBIMICH U MPOUTPHIIIEH (C TOYKH 3pEHUS [UTMHHBIX TO3UIIHA):

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

Mp&1 Ha30BEM 3TOT HOBBIM MOTOK MpeoOpa3zoBaHHbIX P& L npusedennvivu oannvimu, Tax
KaK IPU TOPTOBJIC OHU MPUBOJIATCS K 1IeHe 0a30BOr0 HHCTPYMEHTA.

YroObl y4ecTh KOMHCCHOHHBIC W TPOCKAIB3BIBAHHE, BBl JIOJDKHBI YMEHBIIUTH LEHY
BbIxoJia B ypaBHeHHH (2.10a) Ha CyMMy KOMHCCHOHHBIX U TPOCKaIb3bIBaHUs. TaKkuM e
00pa3oM BaMm cieayeT YBeIHnduTh 1eHy Bbixoa B (2.106). Eciu BbI ncnoas3yere (2.108),
TO JOJDKHBI BBIYECTh CYMMY KOMHCCHOHHBIX W TPOCKaJb3bIBaHUS (B MyHKTax) W3
yucaurenas (P&L B myHkrax). 3aTeM MbI OmpeaeauM ontumainbHoe f mo astum
NPOLICHTHBIM BBHIMTPBIIIaM W Tpourpsimam. Onrtumanshoe f Oyzer pasno 0,09.
ITpeobpasyem sto ontumansHoe f= 0,09 B ncHEXHBIH SKBHBAJICHT, OCHOBBIBAsSCH HA
TEKYIIEH 1IeHe aKIUU, C TOMOIIBI0 (YOPMYJIBL:

(211) f{$=Haubonpimit nporeHTHbIH mpourpsii * Texymias nexa * ($3a myukrt/ -f)

Takum oOpa3oM, Tak Kak Haml HaHOOJBIIMK MPOIEHTHBIA npourpeim ObuT -0,15, Teky-
mas nena paBHa 100 mommapam 3a akiuio, a KOJWYECTBO JOJIJIapOB HAa MyHKT paBHO 1
(Tak KaK MBI HMEEM JIEJIO C MOKYITKOM TOJBKO 1 akiinu), MOKHO ompenenuTh f$ ciaemnyro-
UM 00pazoMm:

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

Crnenyer mokynath 1 aknuro Ha kaxapie 166,67 monmapos 6ananca cuera. Eciu Obl MBI
BoiOpamu 100 akiuii B kKadecTBe €AMHMIIBI, €AMHCTBEHHOH MEPEeMEHHOH, 3aTPOHYTOU
STUM HU3MEHEHHEM, ObUIO OBl KOJIMYECTBO JIOJUIAPOB 3a MOJHBIN MyHKT, KOTOPOE CTAJIO
ob1 paBHo 100. B pesynbrare, f$ 66110 661 16 666,67 momnapa Gamarca Ha kaxasie 100
aKITHH.

Temnepsb IOMyCTUM, YTO IIEHA aKIKK ynana 10 3 goyutapoB. Haie ypaBuenue mis f$
OyJIeT TaKuM Ke, HO TeKyIas cTaHeT paBHa 3. Takum oOpa3oM, cymma it GUHAHCHPO-
BaHMs 1 aKIIM¥ U3MEHUTCS .

f$=-0,15*3* 1/-0,09 =-0,45/ -0,09=5

Teneps cnenyer nokynarh 1 akiuio Ha KakJple S 10yapoB OanaHca cyeTa.

OtmethTe, uTO onTUMaibHOe f He M3MeHsiercs ¢ Tekyed 1eHoi akiuu. OHO ocTa-
ercs Ha ypoBHe 0,09. Onnako f$ MeHsiercst MOCTOSIHHO, TaKk KaK MEHSETCS [I€Ha AKIHH.
DTO HE 03HAYAEeT, YTO BBl JOJDKHBI 00S3aTEIbHO W3MEHHUTH IMO3UIHI0, KOTOPYIO YiKE
OTKPBUIH B 3TOT JICHb, HO €CJIM OBl BBI TaK MOCTYIHJIM, TO 3TO MOMLUIO ObI HA MOJIB3Y TOP-
rosiie. Harmpumep, eciii Bbl OTKPBIBAETE JTHHHYIO MO3HUIIAIO [0 KAKOH-THOO0 aKIUHU U €€
IICHA MajaeT, KOJUYECTBO JCHET, KOTOPOE BaM clieayeT pasmectuth nox 1 exunuiry (100
aKIMid B 3TOM CjydYae), Takke yMmeHpmurcs (ecnu ontumanbHoe f momyueHo wus
NPUBEJICHHBK JMaHHBIX). Ecnu Bamre ontumanbHoe f monydeHo w3 HeoOpaOOTaHHBIX
JaHHBIX, TO KOJIMYECTBO [EHEr, HeoOxomammoe it 1 eWHHIBI, HE YMCHBIIMTCS. B



o0oMX clydasx Ball JHEBHOW OamaHc TOHMXaeTcs. Vcmonb30BaHWE MPUBEICHHOTO
ontuManbHoro f mgemaer Oojiee BEpOSTHBIM, YTO €XKETHEBHOEC H3MCHEHHE pa3Mepa
MO3UIMN TOHAET BaM Ha TMOJib3y VCMoib30BaHWE TPUBEICHHBIX JAaHHBIX IS
ONTUMAIBHOTO f HEM3GEKHO BIedeT 3a co0Oil H3MEHEHHE MOGOYHBIX MPOLYKTOB . Ml
3HaeM, uTo u ontumainbsHoe f, u cpenHee reomerpudeckoe (1 orcroga TWR) usmenstes.
Cpennsst apudmernyeckas cleika TakKe HM3MEHHUTCS, MOTOMY YTO BCE€ CIEIKH B
MIPOIIIOM JOJKHBI OBITh NIEPECUYUTAHBI, KaK €CII Obl OHU MPOUCXOWIN MPHU TEKYyIIeh
ueHe. Takum oOpa3zoMm, B HalleM HpPEANojiaraéMoOM IMOTOKE pe3yjbTaToB mo 1 akuuu
(+2,-3,#10u-5) MBI TOTYYHMM CpEOHIOK CAEIKY, paBHyto 1 nommapy. Korma Mer
UCIIONIb3yeM TMPOIEHTHbIe BeIMTphik u npourpeimu (+0,1; -0,15; +0,2 u -0,1), To
nojiyyaeM cpeaHioro caeiky (B mporenrax) +0,5. Ilpu nene 100 nosuiapoB 3a akiuio Mbl
noryuum cpeanroro cnenky 100 * 0,05, unu S nommapos 3a caenky. [pu nene 3 momtapa
3a aKIMIO CpeHss caenka cranoBurcs paBHoit 0,15 nomnapa (3 * 0,05).

Cpenusisi reOMETpUYECcKas CIe/IKa Takke u3MeHuTCs. Beomuure ypasuenue (1.14) ms
CpeaHEN rEOMETPUYECKOMN CHEIIKHU:

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

rae G = (cpemnee reomerpuueckoe) -1;
f=onTumansHas pukcupoBanHas gous. (Pazymeercs, Harr HaHOOIBIIMIA TIPOUTPHITIT
BCer/Ia SIBJISIETCS OTPHIATETLHBIM YHCIIOM.)

9T0 YPABHCHHEC DKBUBAJICHTHO CJIICAYIOIICMY .

GAT = (cpennee reomerpuueckoe - 1) * f$

MBI MOMyYMIIM HOBOE CpeIHEee T'€OMETPUYECKOE Ha OCHOBE IPHUBEICHHBIX JAHHBIX.
[Tepemennast f$, koTopast OblIa MOCTOSHHOMN, KOT/Ia MPOILTBIC JaHHbIEC HE MPUBO/IIIINCH,
Tenepb U3MEHHUTCS, TaK Kak OHa sBJsieTcs (DyHKIMEW TeKylei meHsl. Takum oOpazom,
Hallla CpelHsAs IeoMeTpuYecKas ClieIka MEHsIeTCs, KOorja MeHseTcs IieHa 0a30BOoro
MHCTPYMEHTA.

[Topor reomMeTpuyYecKkoil TOProBIM TaKXKe JOJDKEH H3MEHHTHCS. BcrmoMmHuTe ypas-
Henue (2.02) s mopora reoMeTpU4ecKOi TOProBIIH:

T = AAT / GAT * HauGonpumii npourpsir / -f,
rae T =nopor reoMeTpu4ecKou TOProBiy,;
AAT = cpennsist apudmeTndeckas CaemKa,
GAT =cpennss reoMeTpUYECKast CIEITKa;
f= onrtumanproe f (ot O mo 1). DTO ypaBHEHHE TakKe MOXKHO MEpernucarh

CIIeIYIOINUM 00pa3oMm:

T = AAT/GAT* $

Haxkonen, npu cBeieHUM B €IUHBINA MOPT(HETb HECKOIBKUX PHIHOYHBIX CHUCTEM MBI J0J-
KHBI paccunTath exenHeBasie HPR. Do takke ynxmust f$:

! YpaBHEHUsI pHCKa Pa30pEHHsl, XOTS OHHM HAMPSMYIO M HE YIMOMSHYTBHI B 3TOM KHUIE, HOJDKHBI TAKIKE
HU3MEHSATBHCS TPH HCIIOJIb30BAaHUU MPUBEIEHHBIX JaHHBIX. BooOIIe B KauecTBe BBOAHBIX JAHHBIX LIS
ypaBHCHHMI pHCKa pa30pPCHUs HCIONB3YIOT HeoOpaboTaHHble JaHHbie P&L. OpHako Koraa BbI
WCIIOJBb3yeTe MPUBEICHHBIC TAHHBIC, HOBBIH MOTOK MPOICHTHBIX BBIUTPHINICH U IPOUTPHIIICH TOIDKEH
YMHOXAThCSl HA TEKYIIYIO IIeHY 0a30BOro MHCTPYMEHTA, W Jaliee HAIO HCIOJb30BaTh UMEHHO 3TOT
NoJTy4YuBINUiCs 1oTok. Takum oOpa3oMm, mpu Tekyuieid ueHe uHcTpyMenta 100 nosuiapoB mMOTOK
MPOIEHTHBIX BeIUTpHIIIeH u npourpeiei 0,1; -0,15; 0,2; -0,1 mpeobdpasyercs B motok 10; -15; 20; -10.
DTOT HOBBIA IOTOK U CJIEYET MCIOJB30BATh Ul YPABHEHU I PUCKaA Pa30PEHHUSL.



(212) [uesnoe HPR=D$/f$ + 1,

rae D$ = nmosmapoBoe m3MeHeHHE IEHBI 1 eMHUIBI TI0 CPABHCHUIO C MPONLTBIM
IHEM, T. €. (3aKpBITHE CETOIHS - 3aKphITHE BUepa) * (oyuapsl 3a MyHKT);

f$= Texymee ontumanbaoe f B mommapax, paccuuraHHoe w3 ypaBHenus (2.11).
31ech TeKylIel EHOW ABISETCS 3aKPbITUE MOCIECIHETO JHS.

[TpeamonoxuM, HeKast aKIMs CETOAHSI BEYepOM 3aKkpbutack Ha ypoBHe 99 monmapos. Ha
nponwioi ceccum ee meHa Obia 102 nommapa. HanGonpmuii MpONEHTHBIA TPOUTPHIII
paBen -15. Eciu f= 0,09, Toraa f$ pasno:

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

Tak xKak MBI ©UMEEM JIeJI0 TOJIBKO C OJHOM aKIMeH, IleHa OJHOTrO MyHKTa cocTaBiseT 1

nojutap. Mbl MOXKEM TeNephb ONpEAeNnTh cerofHsimHee THeBHoe HPR w3 ypaBHeHus
(2.12):

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

Teneps BepHeMcs K Havally Hamed nuckyccuu. [Ipu motoke ToproBeix P&L omtm-
MasipHOe f MO3BONUT MOMYYHTH HAHOOJBIIHMIA TEOMETPHUECKHI pOCT (IPU yCIOBUH, YTO
apupMeTHUECKOe MATeMaTHIeCKOE OXKHIAHUE MOJOXKHUTENIbHOE)'. MBI HCIOJIb3yeM MO-
TOK TOproBeix P&L B kauecTBe oOpa3ma pacrpeneneHusi BO3MOXKHBIX pE3yJIbTaToB B
cnenyromer crnenke. Ecnum mpuBecTH K TEKyIIeH IeHE MOTOK MPONLIBIX MPUOBUICH H
yOBITKOB, TO MBI CMOXEM IOJIy4UTh OoJiee MpaBAONOJ00HOE pacHpesesieHHe MOTEeHIH-
aJbHBIX MPHUObUIEH U YOBITKOB JUIsl cleayroei cuenku. Takum o6pa3oM, HaMm cliedayer
paccuuThIBaTh ONTHUMalbHOE f M3 3TOr0 M3MEHEHHOIO pacIpeneNieHHs MNpPUObUICH u
yOBITKOB. DTO HE 03HAYAET, YTO, MCIOJb3Ysl ONTHMaibHOE f, paccunTaHHOE Ha OCHOBE
MIPUBEICHHBIX JaHHBIX, MBI BBIUTpaeM Oonbiie. Kak BUIHO U3 CIEAYIOIIEro mpuMepa,
BCE BBITJISIAUT HECKOJIBKO MHAYE!

P&L Ipouenr Liena f$ 6azoBoro uHcTpymenta KonunuectBo TonHbIi KanuTan
aKIUH

Ipu f= 0,09 (Toprosiisi HPUBEICHHBIM 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 Ipouenr Liena f$ 6aszoBoro uHcTpymeHTa KonnuectBo [MonHblii Kanura
aKIMi

ITpu f= 0,17 (TOpProB.ist HENPHUBEAEHHBIM METOIOM): $10000

+2 01 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




OnHako eciu ObI Bce CIIENIKU OBLUTH pacCYMTaHbl HA OCHOBE TeKymien 1eHsl (ckaxem, 100
JI0JIJTAPOB 32 aKIMI0), TPUBEICHHOE ONTUMaIbHOE T 103BONMMIIO OB BBIMIpPATh OOJIBIIIE,
4yeM HeoOpaboTaHHOE onTuMaibHoe f.

Yro nyuire ucnonb3oBath? ClieayeT JId HaM onpeaessaTh ontuManbhoe f (1 ero mo-
OO4YHBIC MPOJYKTHI) HA OCHOBE MPUBEACHHBIX JIAHHBIX WU JIydIlle JACHCTBOBATH OOBIU-
HBIM CcI0coO00M? D10 O0JbIIIE BOMIPOC BAIIMX MPEANOUTEHUN. Bee 3aBUCUT OT TOTO, 4TO
0ojee BaKHO B MHCTPYMEHTE, KOTOPBIM BBl TOPTYETE: MPOLICHTHBIC U3MEHEHUS W a0-
COJIIOTHBIC M3MEHEHHUs. byaer nmu nBrwkenne B 2 fojuiapa mo akiuu B 20 10J1apoB TO
xe, uto u asmxkenue B 10 momnapos no akiuu B 100 nomnapos? [locmotpum, Hampumep,
Ha TOPTHU MO JAoJuTapy U Hemernkod mapke. byner nu nBwkenune B 0,30 myHkTa mipm
0,4500 1o xe, uto u aBmwxkenue B 0,40 mynkra mpu 0,6000? Ha moii B3risn, mydiie
UCIOJIb30BaTh NpUBeeHHbIe JaHHble. C 3THM, OJIHaKO, MOKHO mocnopuTh. Hanpumep,
ecnu akiust ¢ 20 gommapoB Beipocia g0 100 nmomiapoB, ¥ MBI XOTHUM OIPENENIUTH
onTuManbHoe f, HaM, BO3MOXHO, TIOTPEOyeTCsl UCMOIB30BATh TOJIBKO TEKYIIHE JaHHbIC.
Cnenku, kotopble mpoucxonuwnu npu 1ere B 20 moutapoB 3a akIUIO, OTHOCSTCS K
PBIHKY, 3HAYUTEIHHO OTJINYAIONIEMYCSl OT CYIIECTBYIOIIETO B HACTOSIIUNA MOMEHT.

Jlyurie He MCIIONIB30BATh JaHHBIE, KOT/Ia 0a30BbI HHCTPYMEHT ObLT Ha COBEPILIEHHO
JPyroM IIEHOBOM YpPOBHE, TaK KaK COCTOSTHHE PhIHKA MOTIJIO CYIIECTBEHHO U3MEHUThCS B
3TOM CMbICJIe onTUMaibHOe f Ha OCHOBe HEOOPaOOTaHHBIX JAaHHBIX M ONTUMAaNIbHOE f,
MOJTy4aeMo€e U3 MPHUBEACHHBIX JAHHBIX, OyAyT MOYTH WICHTHYHBI, KOTJIa BCE CAEIKU
MPOUCXOJIAT MPH IIeHaX, OTU3KHUX K TEKyIIel 1ieHe 0a30BOr0 HHCTPYMEHTA.

Ecnu neiictButensHO 0OJBIIOE 3HAYEHUE UMEET TO OOCTOATEIbCTBO, IPUBOJUTE BBI
JAHHBIE WM HET, 3HAYHUT BbI UCIIOJIb3YETEe CIUIIKOM MHOTO MCTOPHUYECKUX NaHHBIX. Ha
caMOM Jiefe, HeT OOJbIION pa3HUIbl, HCIOJb3yeTe JIM Bbl MPHUBEACHHbIE WIN
HeoOpaOoTaHHBIE JAaHHBIE, €CITU HET BBIIICONMUCAHHOW MPOOIEMBI, TOITOMY CIEIyEeT
M0JIb30BATHCS TPUBEACHHBIMU JaHHBIMH. DTO HE O3HA4aeT, 4To omTtuMmanbHoe f, pac-
CUMTAHHOE W3 MPUBEIACHHBIX JAHHBIX, ObLIO ONTUMAJIbHBIM B MpouuioM. OHO MOTJIO
TaKOBBIM M He ObITh. OmntumanbHoe f, paccumTaHHOe M3 HEOOPAOOTAHHBIX TAHHBIX,
MOIJIO OBITh ONTHMAJBHBIM B TpolwioM. OnHako ontumainbHOe f, paccuuTaHHoe W3
MIPUBE/ICHHBIX JaHHBIX, UMEET OOJIBIIC CMBICIIA, TaK KaK NPHUBEICHHBIC TaHHBIC SBIIS-
10TCs Oosiee CIpaBeTUBBIM MPEICTABICHUEM paclpeesieHus BO3MOXKHBIX Pe3yIbTaToB
0 CIEAYIOLIEH CHIEIIKE.

VYpasuenus ¢ (2. 10a) o (2. 10B) maroT pasHble OTBETHI B 3aBHCHMOCTH OT TOTO,
Kakas ObUTa OTKpBITA MO3UIINS: JUTMHHAS WK KOpoTKast. Hampumep, eciii akius KyIuieHa
3a 80, a mponana 3a 100, Beurpsii coctaBuT 25%. OnHako ecnu akuus rnpojana mo 100,
a 3akpbiTa 0 80, TO BBIUTPHIN cOCTaBUT TOIbKO 20%. B 00oux ciydasx IMO3UIUIO
orkppuin o 80 um 3akpeuin mo 100. Takum o6pazoMm, mOCIEAOBATEIBHOCTH —
XPOHOJIOTHUST TPAHCAKIIUK — JIOJDKHA MPUHUMATHCSI BO BHUMaHUE. Tak KaK XpOHOJIOTHS
TpPaHCAKIINl 3aTparuBaeT pacrnpeaeneHnue IPOIEHTHBIX BBIUTPHIIIEH U MIPOUTPHIIIEH, MBI
J0MycKaeM, 4YTo Oynaymiass XpOHOJOTHS CKOpee Bcero OyaeT NoJo0Ha IPOIUION.
KoHe4yHO, MbI MOXEM HTHOPUPOBATH XPOHOJOTHIO cAeaoK (ucmonb3ys 2.10B mis
JUTMHHBIX TO3UIMIA ¥ IIeHY BbIxoJa B 3HameHaresne 2.10B a1 KOPOTKUX IMO3UIIHIA), HO
3TO 03HA4aJio0 Okl yMEHbIIIEHHE HH(POPMAIIUU B HICTOPUUYECKUX NaHHBIX. boree Toro,
PUCK TOPTOBIHU SBJSICTCS (PYHKIMEH XPOHOJOTHU TOPTOBJH, U 3TOT (DAKT MBI OBUTH OBI
BBIHY>KJICHBI HTHOPUPOBATb.

YcpeaHenue neHbl NPHU NOKYIKe W MPOAAKA AKIUI

3T0 CTapaSI, MaJio I/ICHOJ'H:ByeMaSI TCXHHUKA praBHeHI/IH JCHbI'aMu, KOTOpaH ABIIACTCA
NACaAJIbHBIM I/IHCTp}/MCHTOM JJIA pa6OTBI B CI/ITyaHI/IﬂX, Koraga y BaCc MaJjio I/IHq)OpMaHI/II/I.
Paccmorpum mpumep: JIxo IlynuBaksH KaKAyl0 HEIENIIO 3aJMBAaET B CBOIO MAIIUHY
oem3uHa Ha 20 J0oTapoB, HE3aBHCHMO OT IICHBI OCH3WHa B 3Ty Hemenmo. OH Bcerna



3ampasinsieTcs Ha 20 MOJUTapoB M KaXKIYI0 HEIENI0 MCIONb3yeT Toiibko 20 1oIuiapos.
Korga mena OeH3wmHa BbINIE, ATO BBIHYXAAET €ro OBITh 0OoJee SKOHOMHBIM IPH
BOXKJICHHU.

JUxo IlynuBaksiH mokynaer Oosnbine OeH3MHA, KOT/Ia OH JAEUIEBJIe, U MEHBINIE, Korjaa
oH nopoxke. IloaToMy BCIO CBOIO XHM3Hb OH IUIATHT 3a TaJUIOH OCH3MHA LIEHY HIDKE
cpenHei. JIpyruMu ClioBaMH, €CJIM BBl yCPETHHTE CTOMMOCTH TajslIoHa OEH3MHA 3a BCe
HezenH, korjaa ko BOIMII aBTOMOOHIIB, CpefHee 3HaueHue OyJeT BBILIE, YeM IUIaTHII
Jxo.

VY JIxo ecth nBoropoansiii 6par, Cecun IlynuBaksn. Korga emy HyxeH OeH3HMH, OH
IPOCTO HAroOJHIET O0aKk M CEeTyeT Ha BBICOKYIO LieHy. B pesymnbprare, Cecni ncmons3yer
MOCTOSTHHOE KOJIMYECTBO TOIUIMBA KAXIYIO HEJENIO U TMOATOMY IUIATUT CPEIHIOI LEHY
BCIO CBOIO aBTOMOOMIIBHYIO JKU3Hb.

[IpeanonoxumM, Bel UIIUTE TOJITOCPOYHYIO MHBECTHLMOHHYIO MporpaMmy. B urore
BBI pEIIaeTe BIOKHUTH JIEHBIH BO B3aUMHBIN (DOHI, YTOOBI 00ECTICYUTh ce0e TOCTOMHYIO
cTapocTh. BbI momaraere, 4to, KOorja yijaeTe Ha IMEHCHIO, aKIUM B3aMMHOro (oHza
OyIyT CTOWTH HAMHOTO JIOPOXKE, YEM CErojHs, TO €CTh, B ACHMITOTHYECKOM CMEICIIE,
WHBECTHIIMM BO B3aWMHBIM (OHI MpHUHECYT JeHbrd (C Jpyrod CTOPOHBI, B
ACUMIITOTHYECKOM CMBICIIE, 1 MOJIHHUS JABXIbI YAApUT B OZHO M TO ke MecTo). OqHaKo
Bbl HE 3HaeTe, KaKoBa OyJIET CTOMMOCTb 3THUX BJIOKEHHH B CIIEAYIOIIEM MECAIE WU B
cienyromeM roay. Y Bac HeT MH(POPMAIMM O KPATKOCPOUHOW TEHACHIIUU II€H aKIIMHA
B3anMHOTO (HOoHAA.

YroOBl pemnTh 3Ty IpoOiieMy, BBl MOXKETE YCPEIHHUTD IIeHY HMOKYIKH aKIUH B3anM-
Horo (onna. CkaxkeM, Bbl XOTUTE KYIUTh aKIIMKA B3aMMHOTO (pOH/IA Ha ONpeesICHHYIO
CyMMy B TedeHHe AByX Jyer. Jns mHBectupoBanusi y Bac ecth 36 000 mosapos.
[TosToMy Kaxablif Mecsi B TeueHue cienyounmx 24 mecsaues u3 3ux 36 000 nommapos
BBl Oyznere mHBecTHpoBaTh B (poua mo 1500 mommapos. Takum 00pa3oMm, BBl BIOXKHTE
IEeHBIU B (QOHI HWKE cpefHel 1eHsl. [lon «cpenHel» uMeeTcs B BUIY CPEIHSS IIeHa 3a
24 mecsna, B T€YCHHUE KOTOPHIX BBl MHBECTHPYETE. DTO HE 00S3aTENIbHO 03HAYAET, YTO
BBl MOJYYUTE ILIEHY, KOTOpas MEHbIIEe, 4yeM B ciydae pa3oBoii mHBectuimu 36 000
JOJIAPOB, U HE TAPAaHTHPYET, YTO B KOHIIE 3TUX 24 MECSIIEB BbI MOJTYYHTE NMPHOBLUTH HA
BioxeHHble 36 000 nomnapoB. Cymma, KOTOPYIO Bbl MHBECTUPOBAJIU B aKIMU (QOHAA, K
TOMy BpeMeHH MoxeT ObITh MeHblie 36 000 nommapoB. Bee BrleckazaHHOE O3HAYaeT
TOJBKO TO, YTO €CJIM BBl BOWIETE B KAaKOH-TO MPOM3BOJILHOW TOYKEe B TeueHue 24
mecsiieB ¢ 36 000 momnmapoB, TO CMOXKeTe KyNMUTh MeEHbIIe akuui (oHma u,
CIIEIOBATENIFHO, 3aIIaTUTE 00Jiee BHICOKYIO IIEHY, YeM MPH YCPEAHCHHH.

[Toxoxxum o0Opa3oMm cienyeT MocTynaTh, KOI/la Bbl COOMpAETeCh BBINTH M3 B3aHMMHOIO
¢doHma, TONBKO TEmepb 3TO OTHOCUTCS K YCPEIHCHMIO LIEHBI MPOJaX aKIMid, a He K
yCpeIHEHUIO TIeHbI TMOKYNKU. CkaxkeM, BeI yxoxute Ha meHcuio ¢ 1000 akmwmii 3Toro
B3auMHOro QoHjaa. Bel He 3HaeTe, NMPUILIO BpeMs BBIXOAWTh W3 (POHIA WIIM HET,
MOATOMY pelIaeTe MPOoJaBaTh aKIMKU B TedeHue 2 ner (24 mecsia), 4To0bl yCPEIHUTD
IIeHy BBIXOAa. BOT kak ciemyer neiicTBoBaTh. Bo3bMuTE 00Iee KOTHMYECTBO AKIHiA
(1000) m pazmenute WX Ha KOJMYECTBO IEPUOJOB, 32 KOTOpOE XOTHTEe BbIATH (24
mecsa). Tak kak 1000 / 24 = 41,67, To nocnenyromie 24 Mecsiia Bbl OyneTe mpoaaBaTh
41,67 axkumii KaxIelid Mecsil. Takum o0pa3oM, BBl MPOJAJNTE CBOM aKIUU 1O Ooiiee
BBICOKOH IIeHE, YeM cpelHss LeHa 3a 3Th 24 mecsana. KoHeyHo, HET rapaHTHH, YTO BBI
MpoJaauTe WX 1O 0oJiee BHICOKOHM IIEHE, YeM CETOHSIIHSSA, M COBCEM HEOoO0s3aTeNbHO,
YTO BBI MPOAAUTE aKIMU MO OoJiee BHICOKOM LieHe, 4eM uepe3 24 mecsaua. Bel momyuure
OoJiee BBICOKYIO LIEHY, YeM CPeIHss IIeHa 3a MepHoJl BPEMEHH, KOTIa BBl yCPEIHACTECh.
DTO0 BaM rapaHTHpOBaHO. Te jke MPUHIUIBI MOKHO MPUMEHSATh K TOProBOMy cueTy. B
MIPOTHBOMOJIOKHOCTh «OJHOMY PEIIUTEIFHOMY INary» B KaKOW-TO TOYKE B TEUCHHE
BBIOPAHHOTO OTpPE3Ka BPEMEHHM BXOIMTE Ha PBIHOK IO JIydlled «cpenHed 1ene». [Ipu
OTCYTCTBUHM MH(OPMAIH O TOM, KakUM OyJIeT KpaTKOCpPOYHOE M3MEHEHHEe OaiaHca Ha
cueTe, BaM JIydllle ycpeaHAThCcs. He momaraiitech TONBKO Ha CBOIO BBIIEPKKY M
MHTYUIIMIO, MCIIOJIb3YHTE METOABI M3MEPEHUsSI 3aBUCHMOCTH €KEMECSUYHBIX M3MEHEHHN



Oamanca ToproBoil mporpamMmbl (cM. TiaBy 1). IlombiTaiiTech TOHSTH, €CTh JIK
3aBUCUMOCTh B €KEMECSAYHBIX W3MEHEHUsX OanaHca. Eciam 3aBHCHMOCTBH CyIIECTBYET
IIPH TIOCTATOYHO BBHICOKOM JIOBEPUTEIHHOM YPOBHE, YTOOBI BBl MOTJIM TOJHOCTHIO BOUTH
B OJIarOonmpHsITHOM TOYKE, TOT/A Tak U Aenaite. OJHAKO €CIM HET JOCTaTOYHO BBICOKOM
YBEPEHHOCTH OTHOCHUTEIIHO 3aBHCHMOCTH B €KEMECSYHBIX U3MEHEHHUSX OallaHca, Toraa
ycpennsiitech. Takum 00pa3oMm, y Bac OyAeT MPEUMYIIECTBO B aCHMITOTHYECKOM
cMmbiciie. To ke BEpHO B Cilyyae CHSTHUS ACHET CO cYeTa. AHAJIOTMYHO YCPEAHEHUIO TIPU
MOKyIKe (HeBa)KHO, TOPTYETE BBI aKI[USIMK WJIH TOBApaMH) CIIEAYET IMPUHSTH PEIICHUE O
JaTe Hauyaja YCpPEOHEHHUs, a TaKKe O TOM, HACKOJIbKO [OJITMHA TEpHOJ BPEMEHHU
HE0OXoauM JyIsl yepeaHeHus. B ToT neHb, korjga Bl cOOMpaeTech Ha4aTh yCpeaHEHHE,
paznenure Oamanc cueta Ha 100. Oto mact Bam ctoumMocTh «l akmuu». Temnepb
paznenute 100 Ha KOJMYECTBO TEPHOJOB, TO MPOIIECTBHU KOTOPHIX BbI 3aKOHUWTE
ycpenuenue. CkakeM, BBl XOTUTE CHSTh BCE JACHBIM CO cUeTa B TeueHue cienyrommx 20
Henenb. Paznenus 100 na 20, Bb1 momyunte 5. [losToMy BBl Oy/ieTe CHUMATh CO CBOETO
cyeTa D «aKIMil» B HENENI0. YMHOXKbTE BEIUYHHY, KOTOPYIO Bbl BBIUMCIWIM Kak 1
«aKIMIO», Ha 5, 4TOOBI 3HAThH, CKOJBKO JICHET CHATH C TOPTrOBOTO CYETAa B ATy HEICIIO.
Ternepp BbI JOJKHBI OTCIICKHUBATH, CKOJIBKO «aKLM» y BaC OCTaNOCh. Tak Kak Bbl B3sUIH
5 noneii Ha mponwIol Hexaene, y Bac octanock 95. Korma mogoiaer Bpems 1Jis BTOPOTO
CHATHS, paszfaenure OanaHc Ha BameM cdyere Ha 95 m yMHOXbTEe Ha 5. DTO JacT BaM
CTOMMOCTh 5 «aKIUi», KOTOPBhIE BBl «IEPEBEJCTE B HAJIUYHBIC» Ha ITOW HeJele.
Crnenyiite 3TOH CTpaTeruu, MOKa y Bac HE 3aKOHYATCS «akuum». Takum obpaszom,
CpemHsIs 1ieHa MPOAaKU OyAeT JIydIlle, YeM IIeHa B IPOU3BOJILHOM TOYKE B TEUCHUE ITUX
20 nenens.

OTOT OPUHUMUII YCPEIHEHUS HACTOJIBKO MPOCT, YTO OCTAETCS TOJBKO MOPaXKaThCs,
MOYeMy MaJio KTO eMy clieyeT. 1 Bceraa UCmoiab3yto 3TOT IPUHIIUI B TOPTOBIIE, OAHAKO
HE BCTpeYasl HUKOTO, KTO ciefoBas Obl MoeMy npumepy. [Ipuunna npocra. Tta mocra-
TOYHO 3P deKTUBHASA KOHLEMIUsS TpeOyeT MUCHUIUIMHBI U BPEMEHH IS IPOpadOTKH, U
MPU 3TOM TOYHO T€ K€ COCTABJISIIONINE HEOOXOMUMBI JJISI UCIIOIH30BAHUS KOHIICTIIIUH
ontumainpHoro f. [Tocoeryiiteck ¢ Jxo [TynuBaksHoM. [IOHATH KOHIETIIMU U TIOBEPUTH
B HUX — TOJIbKO moiiaena. CaMoe BaKHOE — CJICIOBATh HM.

3aKoHBI apKCHHYCA U CaydaiiHOe OJIyKIaHue

JlaBaiiTe MOroBOpUM O MPOUTPHIIIAX, HO CHayajla CKa)KeM HECKOJIbKO CJIOB O NEPBOM U
BTOPOM 3aKOHAaX apKCUHyca. DTH MPUHLMIIBI OTHOCATCS K CIy4alHOMY OJy>KAAaHUIO.
[Torox ToproBeix P&L B HEKOTOPHIX CIydasix MOKET OBITh HECITYYalHBIM, XOTSI OOBIYHO
OOJIBLIIMHCTBO MOTOKOB TOPTOBBIX MPUObUIEH M YOBITKOB MOYTH CIy4aiHbI, YTO MOXHO
MOJATBEPANTD CEPUUHBIM TECTOM U KOX(PPHUIMEHTOM JTMHEWHOW KOPPESIHU. 3aKOHBI
apKCHHYyca IIPEII0JIaratoT, YTO Bbl 3apaHEe 3HAETe CyMMY, KOTOPYIO MOYKHO BBIMIPATh
WIM TPOUTpaTh, U JOIMYCKAIOT, YTO CyMMa, KOTOPYI0 MOXXHO BBIUTpaTh, paBHa CyMME,
KOTOPYK0 MOKHO NpOMTpaTh, M 3Ta CymMMa IIOCTOSIHHA. B Hameld IUCKyCCHUM MBI
JOIyCTUM, YTO CyMMa, KOTOPYIO BBl MOKETE BBIMIPATh UM IPOUTpaTh, — 3T0 1 nosiap
3a KaXAyl UTpy. 3aKOHBl apKCHHYyca TakKXke JOIyCKaroT, 4To y Bac ecTb 50% miaHc
Bpmrpbima u  50% manc mnpourpeima. TakuM 00pa3oM, 3aKOHBI apKCHHYCa
OpearnoiaraloT —WUrpy, IJe MaremaTuyeckoe oxkupanue cocrtasasier 0. Otu
MIPENIIOJIOKEHNS OTHOCATCS K UIpaM, KOTOPbIE 3HAUYUTEIBHO IPOLIE, YEM TOPrOBIIS.
OpHako mepBbIi U BTOPOH 3aKOHBI apKCHMHYCa B TOYHOCTH OTHOCATCS K TOJBKO YTO
onucaHHoW urpe. KoHeuHO, HanpsMyl0 OHM HE IPUMEHUMBI K PEaJIbHON TOPrOBJE, HO
JUIl HarJIssJHOCTH Mbl He OyneM pasiauuaTh urpy u Ttoprosmto. I[IpencraBum cebe
JNEHUCTBUTEIHHO CIYyYalHYIO TOCIEI0BATEIbHOCTD, TAKYI0, KaK OPOCOK MOHGTLIl, TJIe MBI

! XoTs OMIIMPUYECCKHUEC TCCThI ITIOKA3bIBAIOT, YTO 6pOCOK MOHCTHI HE ABJIACTCA NCTHHHO cnyqaﬁﬂoﬁ
MoCJIE€A0BaTC/IbHOCTBIO N3-3a HEKOTOPOI'0 HECOBCPIICHCTBA HCHOHbSyeMOﬁ MOHCTBI, MbI 6y11eM CUuTarTh,
49TO MOHETA HACaJIbHasA C TOYHBIM IIIaHCOM 0,5 BBINTAICHUS HA JIMIEBYIO WIN 06paTHy}0 CTOPOHY.



nmonmydaeM 1 eTuHUITY, KOT/Ia BRIUTPBIBaEM, U TepsieM 1 equHUIly, KOTJa IPOUTPHIBACM.
Ecau Ob1 MBI cTpomnm kpuByro OanaHca 3a X 4HCI0 OPOCKOB, TO HAHOCHJIN ObI TOYKH C
koopauHatamu (X, Y), rae X mpezacraBisieT coOoi HoMep Opocka, a Y — Hail OOLuii
BBIMTPBILI WM IPOUTPHILI TOCIE 3TOro OpocKa.

BBenem moHsTHE non0MCUMENbHOU 001acmuy, KOT/Ia KpuBas OalaHca HaXOJUTCS BBIIIE
ocu X WM Ha ocU X, €CJIU MpeabIaymas Touka Obuia Beime X. Takum ke o0pa3oM MBI
OTIpENICIIUM ompuyamenvbHyo 061acms, KOrjna Kpupas O0ajaHca HaXOIUTCS HUXKE OCH X
WK Ha ocu X, ecliu mpenplayias Touka Obuta Huke X. JIOTHYHO MpennoiokuTh, YTo
o0111ee KOJMYECTBO TOUYEK B MOJOKHUTEIbHOM 007acTu OyAeT NMpUMEepHO paBHO 0OOIIeMy
KOJIMYECTBY TOUEK B OTpHUIlaTeNbHOW obOnactu. Ha camom nmene sto He Tak. Ecnm Opo-
cutb MoHety N pa3, To BepositHocTh (Prob) ocymectsienuss K coObITHIT B MOJIOXKH-
TeIbHON 007aCTU COCTABUT:

(2.13) Prob~1/(M+*K"0,5«(N-K)"0,5),

rae TC = 3,141592654.
CuMBOJ ~ 03HAYaeT, 4To 00€ YacTH CTPEeMATCS K PaBEHCTBY B mpenene. B aTom ciyyae,
tak kak wid K, wmn (N - K) crpemsrcs k OeckoHedHOCTH, 00 4YacTH
ypaBHEHUs OYAyT CTPEMHTHCS K PABEHCTBY.

Takum obOpaszom, eciu O6pocuth MoHetry 10 paz (N = 10), MBI monyuum ciegyromme
BEPOSITHOCTH HaXOX/ICHHS B TIOJIOKUTEIBHON 00J1acTu:

K BepositHOCTB
o 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’KHO 0XHIaTh MOMAJaHUs B TIOJOKUTENbHYIO 001acTh 5-T U3 10-T1 6poCcKOB, HO ATO
HauMEHEe BEpOSTHBIN pe3ybTar!

Haunbonee BEepoOSTHBIM pe3ysIbTaTOM OyAeT HaXOXKJICHUE B MOJIOKUTEILHOU O0JIACTH
IIpU BceX OpocKax WM HU U oAHOM!

DTOT MpUHIHUN (OPMATBHO OIMUCHIBACTCS B NEPEOM 3AKOHE APKCUHYCA, KOTOPBINA
IJIaCHT:.

s pukcupoBanroro A (0 < A < 1), xorna N ctpeMHTCst K OECKOHEUYHOCTH, BpeMs,
MPOBECHHOE B MOJOXKUTEIbHOM obnactu (T.e., koraa K/ N < A), Oyzaer onpenensitbes
CIICAYIOIIMM 00pa3oM:

2 Ormerse, ato B ypasuernn (2.13) v K, an (N — K) He MoryT 6biTh paBHbME 0. MBI MOKEM
BEIYUCIIUTH BepoaTHOCTH, cooTBeTcTByomue K = 0 u K = N, ecnu BeraremM cymmy BepositHocTeit oT K = 1
10 K =N — 1 u3 equnuupl. Pa3nenus nony4yeHHOe 3HaY€HHE HA 2, MBI [IOJIy4UM BeposiTHOCTh ipu K = 0 u
K=N.



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

N = konr4ecTBO OPOCKOB;

K = xonmruecTBO OPOCKOB B MOJIOKHUTEIBHON 00JIaCTH.

Jaxe npu N = 20 BBI OTy4YHTE OYEHb XOpOIIee MPUOIIKEHUE I BEPOSTHOCTH.

VYpaBuenne (2.14), To ecTh MEpPBBIH 3aKOH apKCHHYyCa, TOBOPHT HaM, 4YTO C Be-
positHocThio 0,1 xpuBas Gamanca cyera mpoBeaer 99,4% BpemeHu B OAHOHM obiactu
(momoskuTensHON MK oTpunareiabHoii). C BepositHocThio 0,2 kpuBas Oanmanca OymeT
HaXoauThCs B TOH ke obOnactu 97,6% Bpemenu. C BepositHocThio 0,5 KpuBasi Oananca
cdeTa mpoBeneT B oaHoU obsactu 6osee 85,35% Bpemenu. Hactonpko ymnpsima KpuBas
6ananca npocToit MoHeTKH!

CymiecTByeT TaKXe 6mopoll 3aKOH apKcuHycd, KOTOPBIi OCHOBAaH Ha ypaBHEHUH
(2.14) u nmaer Te xe BEpOSATHOCTH, YTO U TEPBBII 3aKOH apKCHHYCa, HO MPUMEHSIECTCS K
JIPYroMy CIydar0, MaKCUMyMy WJIM MHHHUMYMY KpHUBOM OanaHca. BTopoi 3akoH apkcu-
Hyca IJIacHT, YTO MaKCHUMalbHas (MM MHHUMaJIbHAs) TOUKA KPUBOW OallaHca BEpOsSTHEE
Bcero OyneT HpH HadyaJIbHOM WM KOHEYHOM OpOocKax, 4yeM B cepeanHe urpsl. Pac-
npeneneHre OyneT TaK|M ke, Kak M B CIIydae CO BpeMEHeM, NPOBEJICHHBIM B OJTHOW 00-
nactu!

Ecnu Bbl Opocaere mMoHery N pa3, BEpOSTHOCTh JOCTMIKEHHsS Makcumyma (Win
MHHHMYMa) B Touke K Ha KpuBoii OanaHca Takke OnmMchiBaeTcs ypaBHeHHeM (2.13):

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

rme TU=3,141592654.

Takum o6pazom, ecnu 6pocuth Morety 10 pasz (N = 10), MbI moay4uM cieayrolue Be-
posTHOCTH MakcuMyMma (viu MuHumyMa) rpu K 6pockax:

K BeposrHocTh
o 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 apkcHHyca rOBOPHT O TOM, YTO MAaKCUMyM (MJIM MHHHMYM) BEpOSTHEE
Bcero OyzeT psAAoM ¢ KpallHUMHU TOYKaMH KpUBOW OajaHca.



Bpemsi, npoBeieHHOE B IPOUTPbIIIIE

BcenomHuTe nepBoHaYaIbHbIE IPEAIIONOKEHUS B 3aKOHAX apKCUHYCa. 3aKOHBI apKCHUHY-
ca nomyckaroT 50% mranc Bemmrpseima 1 50% manc npourpseima. bonee Toro, onn gomyc-
KalOT, YTO BBl BBIUIPBIBAETE WM IPOUTPBIBACTE OJMHAKOBBIE CYMMBI, a TOTOK CIEIIOK
ciyyaeH. Toprosist sSBsIeTCs 3HAYUTENBHO Oosiee ciaoxHOM urpoil. Takum oOpazom, B
YMCTOM BHJIE 3aKOHBI APKCHHYCa HE IPUMEHUMBI K TOProBJIe. 3aKOHBI apKCHHYCa BEPHBI
OpU HYJEBOM apu(METHYECKOM MaTeMaTH4YeCKOM OXHIaHUU. Takum oOpaszom,
COIVIACHO TIEPBOMY 3aKOHY, MBI MOXKEM HWHTEPIPETHPOBATh IPOLEHT BPEMEHH,
MIPOBEICHHOTO C JII000M CTOPOHBI HYJIEBOW JIMHUM, KaK MPOLEHT BPEMEHHU C JII0OOH
CTOPOHBI apU(PMETHUECKOr0 MaTeMaTHYECKOro OxujaaHus. Tak ke oOCTOMT A€o U CO
BTOPBIM 3aKOHOM, I'JIe BMECTO TOTO, YTOOBI UCKaTh a0COIIOTHBIA MAaKCUMYM U MUHUMYM,
MBI IIOMILEM MAaKCHUMYyM BBIIIE MaTEMATHYECKOTO OXHMIAHUA M MHHHAMYM HHXKE €ro.
MUHUMYM HHMXKE MaTeMaTHYECKOTO OXKHIAHUS MOKET ObITh OOJbIle, YeM MaKCUMYyM
BBIILIE HEro, €CIM MHUHUMYM ObUI TO3]HEEe, M apUPMETUYECKOE MaTeMaTHYECKOoe
OXHJaHue OBbUIO TMOBBIIIAIOIICHCS JIMHUEH (Kak B TOProBIE), a HE T'OPU3OHTAILHON
JUHHEH Ha HyJEBOM ypoBHE. Takum o0pa3oM, Mbl MOXKEM CUUTaTh, 4TO oOIIas uaes
3aKOHOB apKCHHYCa IPUMEHNMA K Toprosie. OJJHaKO BMECTO FOPU30HTAIBLHON JTMHUY Ha
HYJIEBOM YpPOBHE CJEIyeT HA4YE€PTUTh JIMHUIO, HAINPABICHHYIO BBEPX CO CKOPOCTBIO
apu(pMeTHUECKONH CpeaHell TOproBiau (€ClM TOProBIsl BENETCS  IOCTOSTHHBIM
KOJIMYECTBOM KOHTPaKTOB). Eciii MbI
UCTIOJIb3YeM TOProBiII0 (MKCUPOBAHHOHM 0Jel, TO JuHUS OydeT HampaBiieHa BBEpX,
CTaHOBSICh 00JIee KPyTOH CO CKOPOCTBIO CPEIHEro reoMeTpU4ecKoro. Msl MOKeM HH-
TEpIPETUPOBATh NMEPBbIA 3aKOH apKCHHYCa CIeAyIOINUM 00pa3oM: Halla cucrema OyJer
HaXOJAUThCS C OAHOM CTOPOHBI JIMHUM MAaTEMAaTUYECKOIO OXHMIaHHUs OOobllIee YHCIIO0
CIEJIOK, YEM C IPYTrOM CTOPOHBI OTOM JIMHUU. B OTHOIIEHUH BTOPOro 3aKOHA ApKCUHYCA
MOKHO CKa3aTh, YTO MaKCHUMAaJIbHbIC OTKIOHEHUS OT JIMHMHA MATEMaTU4YECKOrO OKUia-
HUs (BBILIE WK HIDKE ee) OyIyT yaiie BCTpeyaThesl PSIOM ¢ Ha4ajdbHOW MM KOHEYHOU
TOYKON KpuBOM OaylaHca W pexe B cepeauHe. OTMETUM €Ile OJHYy XapaKTEePUCTHUKY,
KOTOpasi OYeHb Ba)KHA IPU TOPTOBJIE C ONTUMAaIbHBIM f. DTa XapakTepucTuka KacaeTcs
BPEMEHH, KOTOPOE BbI IIPOBOAMTE MEXIY IBYMs MUKaMu OanaHca. Eciu Bl Topryere Ha
ypoBHe ontumanbHoOro f (B OXHOM PBIHOYHOW CHCTEME WM MOPT(EIeM PHIHOYHBIX
CHCTEeM), MepHOJ CaMOro JUINTEIBHOrO HPOMrpsima’ (He 06s3aTenbHO HAHOOIBIIEro)
MOJKET COCTaBUTH OT 35 710 55% BpeMeHH, Ha MPOTHKEHUH KOTOPOTO BEAETCS TOPTOBIISL.
DTO crpaBeyTUBO HE3aBUCUMO OT TOTO, KAKOW BPEMEHHOM MEPHOJT BBl paccMaTpuBaeTe!
(Bpemst 31ech M3MEpSIETCSI B C/ICNIKAX).

OTo npaBuio He xectkoe. Ckopee, 3TO BO3MOKHOE MPOSIBIICHNE CYTH 3aKOHOB apK-
CHUHYCa B PEAJIbHOM KU3HH.
JlaHHBI TPUHLMII CIPABEUIMB HE3aBUCHUMO OT TOTO, HACKOJIBKO JUIMHHBIA WX
KOPOTKHH NEpHOJ BpEMEHH Bbl paccMaTpuBaeTe. Mbl MOXEM HaXOAUTHCS B IPOUTPHIILIE
npubmm3uTenbHo oT 35 mo0 55% BpemeHu 3a Bech mepuoj pabOThl TOPrOBOM TMPO-
rpaMMbl! 3TO BEPHO HE3aBHCHMO OT TOr'O, MCIOJIb3YEM Mbl OJJHY PBIHOUHYIO CHUCTEMY
nunu noptdens. [loaToMmy Hamo OBITH TOTOBBIMH K IeproaaM mpourpsima 35-55% Bpe-
MEHU TOPTrOBOM INPOrpaMMbl, TOIZa Mbl CMOYKEM ICHUXOJIOTMYECKH ITOATOTOBUTBHCSA K
TOPIOBJIE B 3TU MEPUO/BI.
CoOupaerech 1 Bbl yHOpPaBIsATh YbUM-TO CUETOM, OTAATh JEHBIH B YINpaBJIEHUE WU
TOProOBaTh CO CBOETO COOCTBEHHOTO CUETa, BBI JOJDKHBI IOMHUTH O 3aKOHAX apKCHHYCA U
3HaTh, YTO MOXKET MPOU3OUTH C KpUBOHM OanaHca, a TakKe MOMHUTH mpaBuio 35-55%.
Takum oOpazom, BeI OyneTe TOTOBBI K TOMY, YTO MOXKET MPOU30UTH B OyaymieM. Mol
00CmMamo4Ho NOOPOOHO UZYYUIU IMAUPpUYEcKUe nooxoovl. Kpome mozo, mvl obcyounu
MHO2UEe XapaKmepucmuKky mop2o6iu QUKCUPOSAHHOU O0JIeli U Y3HAIU HEKOMOpble Noae3-

! Ilox cambIM JIUTETBHBIM TMIPOUTPBIIIEM 34€CH MMOAPA3YMEBACTC UBMEPAEMOE B CACIIKAX BPEMS MEKIY
MOMCHTOM OOCTHXXCHHS ITUKA OajaHca u MOMEHTOM, KOTrJa 3TOT ITMK CHOBA JOCTUTHYT HUJIU HpeBSOﬁﬂeH.



Hble Memoobl, Komopvle OYOYym UCNONb308aMbCA 8 OdlbHetiuem. Mvl yeudenu, umo npu
mopeoeie HA ONMUMANbHLIX VPOBHAX Cledyem OXCUOAmb He MONbKO 3HAYUMETbHbIX
naoenuii banawca cuema, HO U OIUMENLHO2O NEPUOOA BpeMeHU, HeobX00UMo20 OJis
moeo, umobwvl cHosa 3apabomams npoucpanHvie OeHveu. B credyrowel enage mwl
N02080PUM O NAPAMEMPULECKUX NOOX00AX.

I'1aBa 3
IMapameTpuyeckoe onTuMajibHoe f Mpu HopMaTbLHOM

pacnpeeieHun

Tenepob, Ko2c0a Mbvl 3AKOHUUMU PACCMOMPEHUE IMAUPUYECKUX MEemOo008, a MAaKH#Ce
Xapakmepucmux mopeoiu QUKCUPOBAHHOU OO0Nell, Mbl U3VUUM HapamempuyecKue
Memoovl. Omu  Memoobl OMAUYAIOMCA OM IMAUPUYECKUX MeM, YMO 6 HUX He
UCNONL3YeMCsl NPOULIAs UCMOpPUs. 6 Kayecmee OAHHbIX, C KOMOPbIMU NPUOEMCs
pabomams. Mvl npocmo HabaoOoaem 3a  NPOWLION ucmopuel 011 CO30aHUsl
MAMeMamuyeckoe0 ONUCAHUSL PACAPEOeNeHUsl UCTOPUYECKUX OAHHbIX. DMo Mamemamu-
yeckoe onucamue OCHOBbIBAEMCsl HA MOM, YMO NPOU3OULIO 8 NPOULIOM, d MAKx#ce HA
mom, Ymo, Kaxk Mvl odcuoaem, npousoudem 8 oyoywem. B napamempuueckux memooax
Mbl UMeeM 0eno ¢ IMUMU MAMEeMAMU4ecKUMU ONUCAHUAMU, A He C CAMOU NPOULION
ucmopueti. Mamemamuyeckue onucanus, UCNOIb3yeMble 8 NAPAMEMPULECKUX Memooax,
HA3b18aA10OMCA pacnpeoeneHusMu 8EPOSAMHOCIU. Ymoobul UCNOIb3068AMb
napamempuyeckue Memoovl, Mbl OOJNCHbI CHAYANA U3VUUMb  pPACHpeOeseHUs
gepoamuocmu. 3amem mvl nepeloem K U3y4eHUur0 04eHb 8ax}CHO20 MUna pacnpeoeenus,
HOpManbHO20 pacnpedenenus. Mol y3naem, kak Hatimu onmumanvhoelu e2o noboumnvie
NPOOYKMbl NPU HOPMATLHOM PACHPEOeleHUU.

OcHoBbBI pacnpeaeieHUl BepOATHOCTH

[IpencraBbre cebe, 4TO BBl HAXOJUTECh Ha WIINOAPOME M BeIETe 3alHMCh MECT, Ha
KOTOPBIX JIomaau (GUHULIMPYIOT B 3a0erax. Bel 3amuchiBaere, Kakas JIOIIa[b MPHILIA
NEpBOIi, KaKasi BTOPOM M TaK Jajee JJs KaXJ0ro 3adera. YUUTHIBAIOTCS TOJBKO TEPBbIC
necats mMecT. Ecnu siomaap nmpuiuia mnocie JecsTod, TO Bbl 3alUILETE €€ Ha JAECATOe
MecTo. Uepes HECKOJIBKO JHEH Bbl cobepeTe JOCTaTOYHOE KOJIMYECTBO MH(GOpMAIMU U
YBUJIUTE paclpesereHne GUHUIIHBIX MECT Ui KaxIoH jomanu. Temepp Bbl MOXeTe
B3STh TOJYyYCHHBIC JaHHbIE M HaHecTH Ha rpaduk. Ilo ropuzoHTambHON OoCcH OyIyT
OTMEYaThCsl MeECTa, Ha KOTOPHIX JomlajJb (PUHUIIMpOBANA, CjlIeBa Ha OCH Oyjer
Hamxyuee MecTo (necsaroe), a cnpaBa Hawtyudiee (nepsoe). Ha BepTUKanbHOW OCH MBI
OyzmeM oTMeuaTh, CKOJBKO pa3 OeroBas Jiomaab (UHHUIIMPOBANIA B TO3HIINH,
OTMEYEHHOW Ha TOPU3OHTAJIBHON OcH. BBl yBHIWTE, YTO MOCTpOCHHAs KpuBas Oyjaer
MMETh KOJIOKOJI000pa3Hyto hopmy.

[Tpu TakoM CIIEHapUU €CTh JECATh BO3MOXKHBIX (DMHHIIHBIX MECT JUIs KaXKJI0ro 3a-
Oera. Ml OyieM TOBOPHTD, UTO B 3TOM pacrpeaeacHnn — aeciath sueek (bins). ITocmor-
pPHUM, YTO TPOM3OUIET, €CIIM BMECTO JIECSTH MBI Oy/ieM HCIOJIb30BaTh MAThH siueek. [lep-
Bas siuelika OyZeT AJis IEpBOro U BTOPOrO MeCTa, BTOpas sYeiKa i TPEeThEero U 4eTBep-
TOr0 MeCTa U Tak fanee. Kak 3To orpasurcs Ha pe3ynpTarax?

Vcrnonb30BaHuE MEHBIIETO KOJIMYECTBA SUYEEK ITPU TOM K€ HaOOpe TaHHbBIX B PE3YJIb-
TaTe Jayuo Obl pacrpeneNieHue BEepOSITHOCTU C TeM e MpoduiIeM, 4To U Ipu OOJIBIIOM
Kosn4ecTBe siueek. To ecTh rpaduuecku OHU Obl BBITTISAEIN IPUMEPHO OAMHAKOBO. Of-
HAKO HCIOJIb30BAaHUE MEHBILEr0 KOJIMYECTBA SUEEK YMEHbIIACT WH(POPMALMOHHOE CO-
JiepKaHue paclpesieieHus, 1 Hao00pOoT, MCIIOJIb30BaHUE OOJIBLIETO KOJIMYECTBA SUEEK
MOBBIIIAET MH(OPMAIIMOHHOE coJep)KaHHue pacripeneneHus. Eciau BMecTo (pUHUIIHBIX



MO3UIMI Jlomaneil B KakIoM 3a0ere Mbl OyJeM 3aluChiBaTh BpeMs, 32 KOTOPOE
npodexaia JIomaab, OKPYIJIeHHOE J0 OJMKallied CeKyHJbI, TO TOJXy4YHM HE JecsTh
sg4yeek, a Oonble, W, TaKUM 00pa3oM, MH(OPMAIIMOHHOE COAEP)KaHUE paclpeieIeHuUs
YBEJINIHUTCH.

Ecnu Ob1 MBI 3anmucanu TOYHOE Bpems (PUHHMINA, a HE OKPYTJIICHHOE N0 CEeKYH], TO
MOTJIH OBl TIOCTPOUTH HenpepblgHoe pactipeneneHue. [Ipu HempepbIBHOM pacnpeaeIeHIN
HeT sueek. [IpeacTaBpTe HEMPEPhIBHOE paclpe/iesieHne KaK Ceprui0 OECKOHEUYHO MAaJIbIX
stucek (cM. pucyHok 3-1). HempepbiBHOE pacnpeseficHHe OTIUYAETCS OT OUCKPEMHO20,
KOTOpOE€ SIBISIETCS SIYEUCTBIM pacCHpelieiCcHHeM. XOTS CO3/JaHHe SUeeK YMEHBIIAaeT
WHPOPMAIIMOHHOE COJIEPYKAHHUE PACIPEICIICHHsI, B PEAIbHOW JKU3HHU 3TO €JUHCTBEHHO
BO3MOXXHBIH TMOAXON IS 0OpaOOTKH SYEHUCTHIX [aHHBIX, IMO3TOMY Ha TMPAKTUKE
NPUXOIUTCS JKEPTBOBATh 4YacThl0o WHPOPMALMHU, COXPAHSSA TPU 3TOM MNPOPUIb
pacnpenenenus. 11 HakoHeI, BBl JOJDKHBI MOHUMATh, YTO MOYKHO B3SITh HEMPEPHIBHOE
pacripenielieHue W CAeNaTh €ro JUCKPETHBIM ITyTeM CO3JaHHs SYeeK, HO HEBO3MOYKHO
JTMCKPETHOE pacipe/ieiCHUe NepeienaTh B HePephIBHOE.

Korna Mber mMeeM J1e10 ¢ TOProBBIMH MPUOBUISIMHA M yOBITKaMH, TO Yallle BCEro pac-
cMaTpuBaeM HempepbiBHOE pacmpenencenue. Caenka MOXeT UMETh MHOXKECTBO MCXOJIOB
(XOTst MBI MOKEM OKPYTJIMTH IIEHBI 10 Ovkaiimero nenra). J{is Toro 4ro0sl paboTath ¢
TaKUM pachpeieiCHueM, MOTpedyeTcsi pa30uTh NaHHBIC HA STYCHKH, HAITPUMEP ITHPUHON
100 mommapoB. Takoe pacmpenencHue HMeENO OBl OTACIBHYIO SUCHKY ISl CHEJIOK,
mpuOBLTA KOTOPBIX okazanuchk Hike 99,99 nomnapa, npyryto saeiiky st caenok ot 100
no 199,99 nomnmapa u Ttak nmanee. IIpu Takom moaxoze OynmeT ompeneneHHas MOTeps
uHpOpMalKMK, HO TPOPHUIL pacHpefeNeHHs TOPrOBBIX NPUObUIEH U YOBITKOB HE
WU3MEHUTCH.

Pucynoxk 3-1 Henpepuvignoe pacnpedenenue sagnsemcs cepueli 0eCKOHeUHO MAalblX
AYeex.

BeinuunHbI, ONMUCHIBAKOIINE pacnpeacJacHus

MHorue U3 Bac HaBEPHSIKA 3HAKOMBI CO CPEIHUM, HJIH, €CJIM TOBOPUTH TOYHEE, CPEOHUM
apugmemuuecxkum (arithmetic mean). Ito mpocto cymma 3Ha4€HHH, COOTBETCTBYIOIIUX
TOYKaM pacripcaCICHUA, ACTICHHAA Ha KOJIMYCCTBO TOUCK JTaHHBIX.



N
G0y A=(D, X)/N,
i=1

rae A = cpeaHee apupMETHUECKOE,
X. = 3HaYeHHE, COOTBETCTBYIOIIEE TOYKE i;
N = oO1riee 4nciI0 ToUeK JaHHBIX B PACIPEICICHUN.

Cpennee apudmMeTnueckoe sBISETCS CaMbIM PaclpOCTPaHEHHBIM M3 HAOOpa BEJINYMH,
oneHUBaOIuX pacnoroxcenue (location) wmu yewmpanonyio menoenyuro (central
tendency) Tena namHbIX pacnpeneneHus. OJHAKO BBl JOJDKHBI 3HATh, YTO CpEIHEE
apu(METHYECKOE SBISICTCS HE CIMHCTBEHHBIM JIOCTYITHBIM HM3MEPCHHEM IICHTPAThHON
TEHJCHIIMM, W 3a4acTyl0o He cambiM IydmuM. Cpemnee apupMeTHYecKoe OOBIYHO
OKa3bIBACTCS IIOXHM BEIOOPOM, KOTZa paclpe/ielIcHIe HMeeT MHpokue xBocTs (tails’ ).
Ecnu mpu uccnenoBanum pacrnpeneseHus ¢ 0YeHb MUPOKUMHI XBOCTAMH BBl CITy4YailHBIM
oOpazoM OyzeTe BbIOMpaTh TOYKM NAHHBIX JUIA pacyeTa CPEAHEro, TO, MPOJIEIaB 3TO
HECKOJIBKO pa3 MOAPSI, YBUAWTE, YTO CpelHUE apu(METHYECKUe, MOTyYCHHBIC TaKUM
Croco0oM, 3aMETHO OTJIMYAIOTCS JpYyr OT jApyra. Emie omHOW Ba)XHOW BEIWYHHOM,
OTIPEIISIIAIONICH PACIONOKEHHE pactpeieicHus, sisieTcs meduana (median). Meauana
ONMCBHIBAET CpEJHEEC 3HAYCHHWE, KOTJa JIaHHBIE pACIOJIOKEHBI 10 TMOPSAAKY B
COOTBETCTBUH C MX BEIMYMHOW. MeauaHa NENHUT paclpelelicHHe BEPOSTHOCTH Ha J[BE
MOJIOBUHBI TakWUM 00pa3oM, YTO IUIOIIAAb MOJ KPWBOW OJIHOW TOJOBHUHBI pPaBHA
IJIOIIAAM II0J KPHWBOW APYrod IIOJIOBUHBI. B HEKOTOpBIX cCiydasxX MeAuaHa JIydlie
3aJjaeT [EHTPAIBHYIO TEHICHIMIO, 4eM cpeaHee apudmerndeckoe. B oriamume ot
cpemHero apuMETHYEeCKOro MeAMaHa He HUCKaXaeTcss KpaWHUMHU ClaydailHBIMU
3Ha4YCHUsIMU. boiee TOro, MenmaHy MOKHO pacCUUTaTh NaKe UIS paclpe/ieiCHus, B
KOTOPOM BC€ 3HAYEHMs BBILIE 33aJaHHOM SYEHKU IIONANAIOT B OIPEICICHHYIO SYCHKY.
[Ipumepom Takoro pacmpenesieHus SIBISICTCS PACCMOTPEHHBIN BBINIE 3a0er JomajeH.
Jroboe (huMHUITHOE MECTO TOCTE NECATOrO 3alKChIBAeTCS B JECATOC MecTo. MenuaHa
mrpoko ucnonszyercs B bropo Ilepenucu CHIA. Tperbeil BETUUUHON, ONpeAeIISIIOIIECH
HEHTPAIBHYIO0 TCHJICHIMIO, SBIsieTCs Mooa (Mode) — Haunbosee 4acTo MOBTOPSIOIIEECs
coObiTHe (MM 3HAYEHHE MaHHBIX). Moga — 3TO NHMK KPHUBOHM pacmpeneneHus. B
HEKOTOPBIX paCHpEeNICHUsIX HET MObI, a MHOT/Ia ecTh Oojiee 4em ojaHa mona. Kak u
Me/aHa, MoJia B HEKOTOPBIX CIIydasX MOXET JIydIlle BCETO OMHCHIBATH IICHTPAIBHYIO
TeHACHUMIO. MOJla HUKAK HE 3aBUCHUT OT KpPAaMHUX CIy4alHbIX 3HAUEHUW, U €€ MOXKHO
paccumTath ObICTpEe, YeM cpejHee apu(METHUECKOe WM MeIraHy. Mbl YBUACTH, UTO
MeJMaHa [IeIWT paclpeleliecHne Ha JBE paBHbIE 4dYacTU. TakuMm ke o0pazoM
pacrpeeieHie MOKHO pasfeauTh Tpems keapmuasmu (quartiles), utoObl MOIy4YHTH
YeThIpe 00JacTH PaBHOTO pa3Mepa MM BEPOSTHOCTHU, WU JEBITHIO Oeyunsimu (deciles),
9TOOBI TOJYYHUTh JECATH O00JIacTe paBHOTO pa3Mepa WM BEPOATHOCTH, wim 99
nepyenmunsimu (percentiles) (urooer nmonyuuts 100 oGmacteld paBHOrO pasmepa WA
BEpOATHOCTH), S50-ii MepIeHTHIIb SBIIETCS MEIHaHON U BMecTe ¢ 25-M U 75-M MepIicH-
TUISIMU JJaeT HaM KBapTWiu. M HaKoOHeEI, emle OJAMH TePMHUH, C KOTOPBIM BBI JOJKHBI
MMO3HAKOMUTBCS, — 3T0 kéanmuas (quantile). Ksantuiar — 310 Hekoropoe umncio N-1,
KOTOpoe JnenuT obmiee mone naHHeix Ha N paBHBIX yacteil. Temepb BepHEMCS K
cpeareMy. MbI oOcymuim cpefHee apuMETHIECKoe, KOTOPOe H3MEpSeT EHTPATbHYIO
TEHCHIINIO pacrpeaeneHus. ECTh u Apyrue BUABI CPEIHUX, OHU PEXE BCTPEUAIOTCS, HO
B ONPEACICHHBIX CIyYasX TaKKe MOTYT OKa3aThCs MpearnodtrutTensHee. OqHO U3 HUX —
3TO cpednee ceomempuueckoe (QEOMELric mean), pacyetr KOTOPOro JIaH B TMEPBOM TIIaBe.
Cpenmnee reoMeTpudeckoe sBIsieTcsi KopHeM creneHr N W3 MpoW3BeNeHHs 3HAYCHHH,
COOTBETCTBYIOIIUX TOYKAM PACIIPEICICHHUS.

N
6o c=dIx~asm,

! O6aacte GombiHx OTKIOHEHHH. — [Tpum. ped



rae G = cpegHee reoMeTprIeCcKoe;
X = 3Ha4eHHue, COOTBETCTBYIOIIECE TOUKE i;

N = o011ee 4nucio TOYEK JaHHBIX B paCIpEACIICHUH.

CpenHee TeOMETPHUECKOE HE MOXKET OBITh PACCYMTAHO, €CITM XOTS OBl OJHA W3 Iepe-
MEHHBIX MEHBIIIC WIIA paBHA HYJIIO.

MbI 3HaeM, 9TO0 apu(pMETHUECKOE MATEMAaTHYECKOE OKHIAHUE SIBISIETCS CPEIHUM
apu(METHUCCKUM PE3yIbTATOM KaXI0i WUTphl (Ha OCHOBE 1 €IMHHUIBI) MHHYC pasmep
cTaBKH. TakuM >k¢ 00pa3oM MOKHO CKa3aTh, YTO T'€OMETPHYECKOE MATEMaTHYECKOEe
OXKMIaHUE SIBJSIETCS CPEAHUM I€OMETPUUIECKUM PE3YJIbTATOM KaKI0d UIphl (Ha OCHOBE
1 eMHMITEI) MHHYC pa3Mep CTaBKH.

Eme omHUM BHIIOM CpPEIHETO SIBJISCTCS cpedHee capmonuyeckoe (harmonic mean).
D10 06paTHOE 3HAYEHHE OT CPEIHETO OOPATHBIX 3HAYCHUI TOYEK JaHHBIX.

N
(3.03) 1/H=1/N21/Xi,
i=1

rae  H = cpeanee rapmoHuveckoe;
X = 3Ha4eHHue, COOTBETCTBYIOIIECE TOUKE i;

N = of1iee 4ncio TOYEK JaHHBIX B paclpeIeICHUH.

[MocnenHell BETMUMHON, ONPEICISIONIENH EHTPATbHYIO TEHICHIMIO, ABISCTCS cpeonee
keaopamuueckoe (qQuadratic mean), winu cpedunexksadpamuueckuti kopens (root mean
sguare).

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

i=1
rae R = cpenHexkBaapaTHyecKkuii KOPEHb;
X = 3Ha4eHHue, COOTBETCTBYIOIIEE TOUKE i;

N = o01ee 4ncio TOYEK JaHHBIX B paclpeeICHUH.

BbI 107DKHBI 3HATh, 4TO cpeHee apudmerndeckoe (A) Bceraa GoIbliie WITH PaBHO CPEl-
HeMy reomerpuueckomy (G), a cpemHee reoMeTpuueckoe Bceraa OOJbIie MM PaBHO
cpennemy rapmonuueckomy (H):

(3.05) H<=G<=A,

raoc H= CpE€OHEE TapMOHHYCCKOC,
G = cpeniHEe TEOMETPUIECKOE;

A = cpennee apupmMeTUyecKoe.

MoMeHTBI pacnpeacjacHus

LleHnTpanbHOE 3HAYCHHE, WM PACIOJIOXKECHHE pacIlpelesieHus, — IepBOe, YTO HAaJ0
3HaTh O Trpynne naHHbIX. Clenyromas BeTUYHHA, KOTOpas MPEACTaBIseT MHTEPEC, —
3TO W3MEHYHMBOCTH JAHHBIX, WM IIUPHHA» OTHOCHUTEIHHO IEHTPAJIHHOTO 3HAYCHUSI.
Mpb1 Ha30BeM 3HAYCHHE IEHTPATHHON TEHACHIIMHU Nep8biM MOMEHMOM PACTIPEICICHHUS.
M3MeHYMBOCTh TOYEK MAHHBIX OTHOCHUTEIFHO IICHTPAJIBbHOW TEHICHIIMU Ha3bIBACTCS
emopvim Momenmom pacnpenenenus. CienoBaTelbHO, BTOPOl MOMEHT HU3MEpSIET pas-
Opoc pacmpeeneHusi OTHOCHTEIBHO IIEPBOTO MOMEHTA.



Kak u B citydae ¢ IeHTpaJbHON TEHICHIIUEH, CYIIIECTBYET MHOTO CIIOCOOOB M3Mepe-
HUsE pa3Opoca. Jlajgee Mbl paCCMOTPUM CEMb M3 HUX, HAUWHAs C HAaMMEHEe pacripocTpa-
HEHHBIX BAPUAHTOB U 3aKaHUMBAsi CAMBIMH PACIIPOCTPAHCHHBIMH.

[llupoma (range) pacnpenesieHuss — 3TO MPOCTO PA3HOCTh MEXKIY CaMbIM BBICOKAM
Y CaMbIM HH3KHM 3HAa4€HHEM pacrpeneneHus. TakuM ke 00pazoM wupoma nepyeHmuis
10-90 sBnsiercst paznocthio Mexay 90-it m 10-i Toukamu. ITH TEpBHIE BE BEIUYHHBI
U3MEPSIOT pa3dpoc 1Mo KpaitHuM ToukaMm. OCTalbHbBIC MATh HU3MEPSIOT OTKIOHCHHE OT
[CHTPaIbHOW TeHACHINH (T.€. U3MEPSIIOT MMOJOBHHY pa3dpoca).

Cemu-unmepksapmunvras wupoma (Semrinterquartile range), wiu xeapmanvhoe
omxnonenue (Quartile deviation), paBHa IOJOBHHE PACCTOSIHHUS MEXIy IEPBBIM H
TpeTbUM KBapTWIsIMH (25-i u 75-i nepreHTw ). B oTiauYne OT HIMPOTHI MEePICHTUIIS
10-90, 3aech mmpoTa AETUTCS Ha JBA.

Honywupuna (half-width) seisercs nanbosee pacnpocTpaHEHHBIM CIIOCOOOM H3Me-
penus pazdpoca. CHavyasia HaJo HATH BBICOTY pacmpeesieHus B ero nuke (Moje), 3aTeM
HAMTH TOYKY B CEPEIUHE BBICOTHI U TPOBECTH YEPE3 HEE TOPU3OHTAIBHYIO JIMHUIO
NEePICHIUKYJIIPHO BEPTUKAIBHON JIMHUU. [ OpU30HTANbHAS JIMHUS TEpPecedeT KPUBYIO
pacnpenesieHns B OJHOM TOUYKE CJIEBA U B OJHOM TOYKE CIipaBa. PacctosiHue Mexay 3Tu-
MU JIBYMS TOUKAMH Ha3bIBACTCS MOy ITUPHHOM.

Cpeonee abconomnoe omxnonenue (mean absolute deviation), wiu npocto cpednee
OMKIOHeHUe, SIBIACTCA CPeIHUM apu(MMETHYSCKUM aOCOJIOTHBIX 3HAYCHHH pPa3HOCTH
3HAYEHUS KXKJI0M TOUKU U CPEeTHETr0 apuPMETUIECKOTO 3HAUCHHUH Bcex Touek. Jpyrumu
cioBaMu (4TO M CJIEyeT M3 Ha3BaHMUsA), 3TO CPEIHEE PACCTOSHHUE, Ha KOTOPOE 3HAYCHUE
TOYKH JIAHHBIX YAAJICHO OT CpeIHEro. B MaTeMaTn4ecKux TEPMHUHAX:

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

i=1
rae M = cpenHee aOCONIOTHOE OTKIIOHCHHE;
N = o0m1ee 4uciIo TOUEK JaHHBIX,

X. = 3Ha4YCHHE, COOTBETCTBYIOIICE TOUKE I;
A = cpeaHee apuMETHIECKOE 3HAUYECHUH TOUCK JTaHHBIX,

ABS() = pynkius abCoTFOTHOTO 3HAYCHHS.

Vpapuenue (3.06) naet Ham cogoxynnoe cpeqHee abCONOTHOE OTKIOHEHHE. Bam cie-
JyeT 3HaTh, YTO MOYKHO PAaCCUUTaTh CpeHee aOCOTITHOE OTKIOHEHHUE 10 6blbopKe. Jis
pacdera cpeHEro abCONOTHOTO OTKJIOHECHHUS BbIOOpKH 3ameHuTe 1 / N B ypaBHEHHH
(3.06) Ha 1/ (N - 1). Mcnonp3yiiTe 3Ty BEPCHIO, KOT/Ia pacueThl BEAYTCS HE MO BCEH
COBOKYITHOCTH JIaHHBIX, & TI0 HEKOTOPOI BHIOOPKE.

CaMbIMH pacrpOCTPAaHEHHBIMH BEIMUMHAMH Ui W3MEPEHHsl pa3dpoca  SBISIOTCS
JMCIICPCHs U CTAaHIapTHOE OTKJIOHEeHHe. Kak u B ciiydae co cpeaHuM aOCONMIOTHBIM OT-
KJIOHEHHEM, WX MOXKHO PACCUMTATh U BCEH COBOKYITHOCTH W ISl BbIOOpKH. [lanee
MOKa3aHa BEPCHsl JJIS BCCH COBOKYITHOCTH JaHHBIX, KOTOPYIO MOYKHO JIETKO Tepe/aesiaTh
B BbIOOpouHyto Bepcuto, 3amenuB |/NHal/(N-l). Jucnepcus (variance) dwem-to
HAIIOMHUHAET CpeHee aOCOIIOTHOE OTKIOHCHHE, HO TPH pacyueTe MUCIIEPCHH KaKias
Pa3HOCTh 3HAYCHHS TOYKH JaHHBIX W CPEIHEr0 3HAYCHUS BO3BOJHUTCS B KBajapar. B
pesyibTate, HaM HE HaJ0 OpaTh aOCOOTHOE 3HAYCHUE KaXKIOW Pa3sHOCTH, TaK KaK MbI
ABTOMATHUYECKH TIOJIyYaeM IMOJOKUTEIBHBIA Pe3ysbTar, He3aBUCHMO OT TOTO, OblIa 3Ta
Pa3HOCTh OTPUIATEILHONW WK TOJIOKUTENbHOW. Kpome TOro, tak kKak B KBajpar
BO3BOJUTCS KaKIash M3 3THX BCJIMYMH, KPAiHUE BBIMAJAIONINE 3HAYCHUS OKa3bIBAIOT
Oonblliee BIAMSHUE HAa WCIEPCHIO, a HE Ha cpeaHee aOCOIIOTHOE OTKJIOHEHHE. B
MaTeMaTHYECKUX TEPMHHAX:

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

i=]



rae V = gucnepcus,

N = o01rree YKnCII0 TOYEK JAHHBIX,

X. = 3Ha4YeHHE, COOTBETCTBYIOIIEE TOUKE i}

A = cpennee apupMeTHUIECKOE 3HAUCHUH TOYCK JaHHBIX.

Cmanoapmnoe omxnonenue (Standard deviation) tecHo cBsizaHo ¢ mucrepcueit (u,
CIIEIOBATENILHO, CO CPEIHUM a0COJIOTHBIM OTKJIOHEHUEM). CmandapmHuoe omrioHeHue
A6/1eMCsl K8AOPAMHBIM KOPHEM OUCHePCUU.

Tpemuii momenm pacmpeneieHus Ha3biBacTCs acummempueti (SKEWNESS), U OH OIU-
ChIBACT ACMMMETPHYHOCTD PACIIPE/ICICHUS OTHOCUTEIBHO CPEIHETO 3HAYCHUS (PHCYHOK
3-2). B 10 Bpemsi Kak MepBbIC [BA MOMCHTA PACIPEIACICHUS UMEIOm pPA3MepHble Be-
JMYHHBI (TO €CTh TE )K€ CJAWHHIIBI U3MEPEHHsI, YTO M M3MEpSIeMbIC MapaMeTphl), aCUM-
METpHS ONPEIENSICTCS TaKUM CIIOCOOOM, YTO TMONyYaeTcs Oe3pazmepHol. ITO TPOCTO
YHCJI0, KOTOPOE OMHUCHIBAET (POpMy pacrpeie/icHHs.

[TooXKUTETbHOEC 3HAYCHHUE ACHMMETPHH O3HAYAeT, YTO XBOCTHI OOJbBIIE C IOJIOXKHU-
TENILHON CTOPOHBI pacrpeesicHus, 1 Hao00poT. COBEpIIEHHO CHMMETPHYHOE pacmpe-

JleJICHUE UMEET HYJIEBYIO aCUMMETPHIO.
_______ OTpuLAaTETbHBIH

Ckoc =0

_—— TMonoxurenbHbIH

Pucynok 3-2 Acummempus

Mona

CpenHee 1
MeauaHa

Pucynok 3-3 Acummempuunoe pacnpedenenue



B cummerpuyHOM pacnpesieieHHH cpeHee, MelaHa i MoJia UMEIOT OJMHAKOBOE 3HaYe-
Hue. OQHAKO KOT/Ia paclpeleiecHHe WUMeEeT HEHYJICBOe 3HAYCHHE AaCUMMETPHH, OHO
MOXET TPHUHATH BHJ, T[OKa3aHHBIH Ha pucynke 3-3. [lig acuMMETpHYHOIO
pacmpezesenus (J1'000ro pacrpeaesicHus: C HEHYJICBOH aCHMMETpHeil) BEpHO paBEHCTRO:

(3.08) Cpennee - Mona = 3* (Cpennee - Meanana)

EcTb MHOTO cr10OCOOOB /17151 pacueTa aCHMMETPHUH, U OHU 4acTO JAIOT pPa3INuHbIe OTBETHI.
Hwke MBI paccMOTPUM HECKOJIBKO BApUAHTOB!

(3.09) S==(Cpennee - Mona) / CrangapTHOE OTKJIOHCHHE

(310) S=(3* (Cpennee - Meauana)) / CtaHmapTHOE OTKIIOHEHHE

VYpasuenus (3.09) u (3.10) maror Ham HEpPBbIA ¥ BTOPOH KO3(DPHUIIUEHTH aCHMMETPHU
[TupcoHa. ACHMMETpPHS TaK¥Ke YaCTO OMPEAEISIETCS CICAYIOMINM 00pa3oM:

N
(3.11) S=1/NY (((X-A)/D)"3),
i=1
riae S= acuMMmeTpus,
N = oOmiee 4ncI0 TOUEK TAaHHBIX,
X = 3HaueHHE, COOTBETCTBYIOIIEE TOUKE I;
A = cpennee apudmeTnyeckoe 3HAUCHUH TOUYEK JAHHBIX;
D = crangapTHOE OTKJIIOHEHUE 3HAYCHUI TOYCK JAHHBIX.

U Hakouerl, uemseepmoiii momenm pacupeneneHus, sxcyecc (KUrtosis) (cm. pucynok 3-4),
U3MeEpsIeT, HACKOJIBKO y pacrpeieeHns Iockas win octpas ¢Gopma (Mo CpaBHEHHIO C
HOpMaJIbHBIM pacrpeneicHueM). Kak u acummerpusi, 310 Oe3pa3mepHas BEIUYHHA.
KpuBasi, MeHee OCTpOKOHEYHAs, YeM HOpPMajbHas, UMEET JKCIECC OTPHUIATEIbHBIN, a
KpHBas, 0oJiec OCTPOKOHEYHAs, 4eM HOpMalbHasi, UMECT DKCIECC MOJIOKUTEIbHBIA.
Kornma nuk xpuBOM Takoil ke, Kak U y KPUBOM HOPMAJIBHOTO pACHpPECIICHUS, IKCIECC
paBeH HyJII0, U MBI OyZIeM TOBOPHUTH, YTO 3TO pacIpeesieHue ¢ HOPMAJIbHBIM 3KCLIECCOM.
Kak u npeapiynime MOMEHTBI, 9KCIIECC UMEET HECKOJBKO CIIoco00B pacueta. Hanboee
pacnnpoCTpaHCHHBIMHA SABJIAIOTCA.

(3.12) K=Q/P

rne K =skcrecc;
Q == ceMu-UHTEpPKBApTUIIbHAS IIIUPOTA;
P = mmpora nepuentuns 10-90.

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

rne K =skcrecc;
N = o01Iee YuCI0 TOYEK JAHHBIX
X = 3HaYEHUE, COOTBETCTBYIOIIEE TOUKE I;

A = cpennee apupMeTHUECKOE 3HAUEHUI TOUEK JTaHHBIX;

D = cranmapTHOE OTKJIIOHEHHE 3HAYEHUM TOYEK JaHHBIX.



DKCUECC MEHbINE HYNIA

3Kcuece paBeH HYIIO

DKeiecc Gosblie Hys

Pucynok 3-4 Oxcyecc

Hakomner, He00X0IUMO OTMETHUTh, YTO KTEOPUS», CBI3aHHAS C MOMEHTAMH pacIipeerie-
HUS, HAMHOTO CEpbE3Hee, YEM TO, UTO MPEACTaBIEHO 3/1ech. [l Oomnee rimyOoKoro nmoHu-
MaHHud BaM CJIICAYCT IMPOCMOTPETb KHUTH IO CTATUCTHUKE, YIIOMAHYTBIC B CIIMCKE PCKO-
MEHJIOBAaHHOM UTEpaTyphl. [[71s1 HalMX 3a/1a4 U3JI0)KEHHOTO BBIIIE BIIOJHE JOCTATOYHO.
Jlo HacTOsIIIIEr0 MOMEHTa PacCMAaTPUBAIIOCH pACIIPECIICHHE MaHHBIX B OOIIEM BHUJIE.
Tenepr MBI U3y4HM HOPMAIFHOE pacmpeiesieHuE.

HopmasabHoe pacnipeesnenune

YacTo HOpMalbHOE paclpeiesieHue Ha3bIBAIOT pacnpenenenrem [aycca, niu Myaspa, B
4eCTh TeX, KTO, KaK cuutaercs, oTkpbul ero — Kapn @punpux aycc (1777-1855) u,
BEKOM paHee, uTO He TakK J0CTOBepHO, ABpaam ae Myasp (1667-1754). HopmansHoe
pacripenienieHue cuuTaeTcs HauOoJiee IEHHBIM pacIpenesieHueM, Oiarogaps ToMy, 4TO
TOYHO MOJENUpPYET MHOTHE siBieHus. JlaBaiiTe paccMOTpuM MpucrocodieHue, doiee
M3BECTHOE Kak Jiocka ["antoHa (pucyHoK 3-5). DTO BEpTHKaIbHO yCTAaHOBJICHHAS JI0CKA B
dbopMe paBHOOEAPEHHOTO TPEYrojbHUKA. B 10CKe pacroyioKeHbl KOJBIIMIKH, OJWH B
BEPXHEM psily, IBA BO BTOPOM, M Tak jaajnee. Kaxaplil mocineyommii psix uMeeT Ha OUH
KoJIbIIeK Oospiie. KoJbImke B ceueHnH TPeyroybHbIe, TaK YTO, KOT/Ia MaAaeT MIapHK, Y
Hero ecTh BepositHocTh 50/50 moiiTu BripaBo Wik BIIeBO. B OCHOBAaHMH JOCKH HAXOIUTCS
cepus KeJo00B Ui MojicyueTa MoNnaJaHuii Kakaoro Opocka.
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Pucynok 3-5 Jlocka 'anmona

[apuku, manaromme yepe3 T0cKy ['anTtoHa u mocTuraroniie xemno0oB, HAaYUWHAIOT (Gop-
MHpPOBaTh HOpMallbHOE pacnpeencHue. Yem «riry0ke» pocka (To ecTh yeM Oouiblie psi-
JI0B OHAa MMEET) U 4eM OOJIbllie IIapUKOB OpocaeTcs, TeM OJIMKe KOHCUHBIA Pe3ysIbTar
OyZeT HalOMMHATh HOPMaJIbHOE paclpeieieHue.

HopmanbHoe pacrnpeznesieHHe MHTEPECHO €lie M IMOTOMY, YTO OHO SBJISIETCS IIpe-
JeNbHOM (hOpMOI MHOTHX JAPYTUX THIOB pacmpenenenuil. Hampumep, ecnu X pacripe-
neneHo OuHomuanbHO, a N cTpemMuTcss Kk OECKOHEYHOCTH, TO X CTPEMHUTCS K HOp-
MaJbHOMY paclpezaeneHuto. bonee Toro, HOpMaabHOE PACHPEICIICHNAE TAKKE SABIIACTCS
npenensHoi GOpMOil MHOTHX JIPYTHX HEHHBIX pacrpeieieHuil BEpOATHOCTH, TAKUX Kak
ITyaccona, Cteiofenra (wiu t-pacnpenencuus). JpyruMu cIoBaMH, KOTAa KOJHYECTBO
nanHbix (N), ucrmonp3yemoe B 3THX pacHpeieeHUsX, yBEIMYUBACTCsS, OHU Bce Oolee
HaIlOMHMHAIOT HOPMaJIbHOE PACIpEACIICHUE.

enTpanbHas npeaejbHas TeopeMa

OnHo 13 Hambosiee BaXKHBIX MPUMEHEHUH HOPMAaJbHOTO pacrpeieseHHus OTHOCHUTCS K
pacrpeneneHuio cpeHux 3HadueHuil. CpeHne 3HAa4YeHUs BBIOOPOK 3alaHHOTO pa3Mepa,
B3STbIE TakUM OOpa3oM, UYTO KaXJbld 3JIEMEHT BBIOOPKM OTOOpaH HE3aBUCUMO OT
ApyTUX, NAAyT paclpelesieHue, KOTopoe OJM3KO K HOPMAaJIbHOMY ODTO Ype3BBIYAHO
BaXHBIM (aKkT, TaK KaK OH O3HAYaeT, YTO Bbl MOXETE IMOJyYUTh HapaMeTphl JEHCTBU-
TEJNIBHO CIYYaiHOTO TpoIecca U3 CPEIHUX 3HAYCHH, PACCUNTAHHBIX HA OCHOBE BHIOO-
POYHBIX JAHHBIX.

CpenHue 3Ha4YeHUs BBHIOOPOK

M3 SKCIIOHEHLHANIBHOTO
pacnipeneieHuss OYEYT CTPEMHMTBCH
K HOPMAJIBHOMY PACTIPeEIeHHIO

DKCIOHEHLHATBHOE

HopmanbHoe

Pucynok 3-6 Okcnonenyuanvroe pacnpeoeneHue u HOpMalbHoe pacnpeoeietue

Takum o0Opa3zom, MBI MOXeM copMyiupoBatb, 4to eciu N cayuaiinvlx 6b100pOK
U36TIEKAIOMCS U3 COBOKYNHOCMU 8CeX OAHHbIX, mo2oa cymmbl (Uiu cpeoHue 3HaYeHus)
8b100pOK  OYOYymM  NPUOIUSUMENLHO HOPMAILHO  PACNPEeOeNsimbCs  He3d8UCUMO  Om
pacnpeoenenusi COBOKYNHOCMU, U3 KOMOPOU 63amvl dmu 6vlOopku. bauzocms K
HOpManbHOMY pacnpedenenuio yeeauuusaemcs, koeoa N (uucno evlbopok) eozpacmaem.
B kadectBe mnpumepa paccMoTpuM pacnpeaenerue uucen or 1 go 100. Omo
pasHomepHoe pacnpeoeienue, TAE BCe DIEMEHTbl (B [TaHHOM Cilydae YHMCIIa)
BCTPEYAIOTCS TOJBKO pa3. Hampumep, uucio 82 BcrpeuaeTcst OIMH pa3, Tak e Kak u 19,
U Tak ganee. Bo3pMeM BBIOOPKY M3 MSATH AJIIEMEHTOB M CPEJHEE 3HAYCHHE STHX TISITH
3JIeMEHTOB (MBI MOXKEM TaK)Ke B3ATh UX CyMMY). Termepb MOMECTUM TOJTyYCHHBIC ST



3JIEMEHTOB 00OpaTHO, BO3bMEM JAPYTYI0O BBIOOPKY M paccuuTaeM cpenHee. Eciu Mbl
OyZneM mpoAobKaTh 3TOT MPOLECC Jalblie, TO YBHIUM, YTO IOJY4YEHHbIE CpEIHUE
HOPMAJIbHO PpaCHpeeisIIoTCs, JaXe €CIM COBOKYIHOCTh, M3 KOTOPOW OHH B3STHI,
pacnpe/esneHa paBHOMEPHO.

Bce BhIIeckazaHHOE BEpHO He3asucumo OT TOTO, KaK paclpeleleHa COBOKYITHOCTb
nanubix! LleHTpanbHas mpenenbHas Teopema MO3BOJISIET HaM oOpamaTthesl ¢ pacrpese-
JICHUEM CpeHUX 3HAueHUH BBIOOPOK, KaK ¢ HOPMAaJbHBIM, 0€3 HE0OXOAMMOCTH 3HATh
pacrpeieieHue COBOKYITHOCTH. JTO YpE3BhIUAWHO yAO0HBIM (aKT 11l MHOTHX obJsiacTei
uccinenoBanuii. Eciii COBOKYMHOCTh HOpMaJbHO pacIpesiesieHa, TO pacHpeaeieHHue
CPEIHHX 3HAYEHHUH BHIOOPOK OyJeT TouHO (a He MPHOIM3HUTENBHO) HOpMaTbHBIM. Kpome
TOT0, CKOPOCTb, C KOTOPOW paclpesielieHne CpeTHIX 3HAYCHUN BBIOOPOK MPHOIMKaeTCs
K HOPMaJIbHOMY TIpH MOBbIIeHUU N, 3aBUCUT OT TOTr0, HACKOJIBKO OJIN3KO COBOKYITHOCTH
HaXOAUTCS K HOPMAaJIbHOMY pacnpeneneHuio. OOmee MNpakTUYecKoe MPaBUIIO
CIIEYIOIee. €CIM COBOKYIMHOCTh HMEET YHuMooanivnoe (00HOGepuiunHoe) pacnpe-
Oenenue (OOOH THUN pacrpenesieHus], T eCTh KOHIIEHTPAIUs YaCcTOThl BOKPYT OJHOM
MOJIbl ¥ YMEHBIIIEHHE YacTOT C JIF000H CTOPOHBI MOJIbI, HATIPUMEP, BBIMYKIOCTD) WM
pPaBHOMEpPHO pacrpezessiercs, To MOXHO ucnoibp3oBaTh N = 20 (310 cumraercs jocra-
tounbiM) ¥ N = 10 (3T0 cuMTaeTCst TOCTATOYHBIM C OOJIBIION BEPOSATHOCTHIO). OaHAKO
€CII COBOKYIIHOCTh pacIpeieieHa JKCIOHEHIHaIbHO (pucyHOK 3-6), Torma MOXer
notpebdoBatbes 1 N = 100.

LlentpanpHas mpenenbHas TEOpeMa, 3TOT MOPa3UTENIbHO MPOCTOW M KpacuBBIM (hakT,
MOJTBEPK/IaeT BAXKHOCTh HOPMAJILHOTO PacIpe/IeIeHHUS.

PadoTa ¢ HOpMaJILHBIM pacnpeaeieHueM

[Ipy uMCHONB30BAaHUM HOPMATBHOTO PACHPEIEICHUS YacTO TpeOyeTcs HaWTH JOII0
IJIOIAAH MO KPUBOM pacrpeesieHUs B TaHHOM TOYKe Ha KpuBoil. Ha MmaTemarnueckoM
SI3BIKE 9TO HA3BIBACTCS MHTETpAIOM (YHKIHH, 3a/1aolieil KpuByro. Takum ke oOpa3om
GbyHKIUS, KOTOpas 3a7aeT KPUBYIO, SBISETCS IPOM3BOIHOMN IIoMaAu noja Kpuso. Eciu
y Hac ecth Qynkuus N(X), koTopas mpeacTaBiasSeT MPOICHT IUIOMAAN O] KPUBOW B
Touke X, MBI MOKEM TOBOPHUTH, uTO mpomsBoiHas 3toi (yukuuu N'(X) sBasercs
¢dbyHKIMEH caMoil KpUBOM B TOUKe X.

Msr HauHem ¢ Gopmyibl camoii kKpuBoi N' (X). JlanHast QyHKIHS BBITJSIAT CICTY-
IOLIMM 00pa3oM:

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

rae U = cpeaHee 3HaueHUE JaHHBIX;
S :CTaHI[apTHOG OTKJIOHCHUEC JAaHHEIX,
X = gaOmrogaeMast TOYKa JaHHBIX,

EXP () = skcroHeHInansHast QyHKIUS.
Ota dopMyra 1acT HaM 3HaUEHHE JUIS OCH Y, WIIM BBICOTY KPUBOM, MPH JIFOOOM JTaHHOM
3HaueHu! X.

YacTto MBI OyZieM TOBOPUTH O TOUKE Ha KPUBOH, CChIIAsICh HA ee KoopAuHATy X, U Oy-
JIeM CMOTPETh, Ha CKOJIBLKO CTaHIAPTHBIX OTKJIIOHEHHI OHA yJalicHa OT CpeiHero. Takum
oOpa3oM, TOYKa IaHHBIX, KOTOpas yjajeHa Ha OJHO CTaHJAPTHOE OTKIOHEHHE OT
CpEeIHEro, CUNTAETCsl CMEMICHHON Ha OnHy cmanoapmuyio eounuyy (Standard units) or
CpEIHETO.
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Pucynok 3- 7 Dynxyus niomnocmu HOpMAIbHO20 pacnpeoeneHus 6eposmHOCmu

Bbonee Toro, yacto MMeeT CMBICI M3 BCEX TOUEK TAHHBIX BbIUYECTh cpeaHee. IIpu sTtom
LEHTP paclpe/ielieHus CMECTUTCS B HaYallo KOOpAWHAT. B 3TOM ciydae To4ka TaHHBIX,
KOTOpasi CMeIlleHa Ha OJJHO CTaHJapTHOE OTKJIOHEHHE BIIPABO OT CPEJHEro, MMeeT 3Ha-
yenue 1 Ha ocu X.

Ecnu MBI BbIYTEM CpeiHEE U3 TOYEK JaHHBIX, a 3aT€M pa3ZesuM HOJTy4YeHHbIE 3Haue-
HUS Ha CTaHJApPTHOE OTKJIOHEHHE TOYEK JAHHBIX, TO NMPeoOpa3yeM paclpe/eieHue B
Hopmuposannoe Hopmanwroe (Standardized normal). Dto HopMmasbHOE pacmpenescHue
co cpeauuM, paBHbM O, u mucnepcueii, papuoit 1. Teneps N'(Z) nact Ham 3HaueHue Ha
ocu Y (BbICOTa KPHUBOIA) Ts 10000 3HAYCHUS Z:

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

me  (3.16)Z=(X-U)/S
U = cpenHee 3HaA4YCHHE TaHHBIX;

S = cTaHIapTHOE OTKJIOHECHHE TaHHBIX;
X = gaOiromaemasi TOUKa JAHHBIX

EXP() = skcrioHeHnmanbHast QyHKIUS.

Vpaeuenue (3.16) naeT HaM YUCIO CMAHOGPMHLIX eOuHUly, KOTOPBIM COOTBETCTBYET
TOYKA JIAHHBIX; APYTHMMH CIIOBAMH, YUCJIO CTAHIAPTHBIX OTKJIOHEHUI, HA KOTOPOE TOYKA
JaHHBIX cMerieHa oT cpeanero. Korma ypasHenue (3.16) paBHO 1, OHO Ha3bIBaeTCs
cmanoapmuuim Hopmanshuim omkaonenuem (Standard normal deviate) ot cpeanero
3HavyeHus. CTaHAapTHOE OTKIOHEGHHWE, WM CTaHIApTHAs CIMHUIIA, WHOT/IA Ha3bIBACTCS
cuemott (Sigma). Takum 0Opa3oM, KOTa TOBOPAT O COOBITHH, KOTOPOE OBLIIO «COOBITHEM
ISTH CUTMa», TO PeUYb UJET O COOBITHH, BEPOSITHOCTH KOTOPOTO HAXOIUTCS 3a Mpejiesa-
MM ISTH CTAHAAPTHBIX OTKJIOHCHUH.

Pucynok 3-7 moka3bpiBaeT HOPMaJbHYI KPHBYIO, 33JaHHYIO MPEACAYIIMM ypaBHE-
HueM. OTMEThTE, YTO BBICOTA CTAaHAAPTHOW HOpMaIbHON KpuBOH coctapisier 0,39894,
MOCKOJIbKY U3 ypaBHeHus (3.15a) MbI moTyyaeM:



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

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

N'(0) = 0,398942
OTMeTbTe, UTO KpHBasi Henpepvisha (B HEW HET «pa3pbIBOB»), KOT/Ia OHA MEPEXOIUT U3
OTpHUIIATENFHOM 00JacTH ClieBa B MOJOXKUTENbHYIO0 00nacTh crnpaBa. OTMEThTE TaKKe,
YTO KPUBasi CHMMETPHUYHA. CTOPOHA CIPaBa OT MHKA SBJISIETCS 36pPKAIbHBIM OTPaXKCHHEM
CTOpOHHI cneBa. [Ipeanonoxum, y HacC ecTh TpyMIa JaHHBIX, TAe cpeaHee paBHo 11, a
cTrannaptHoe oTtkioHeHne paBHo 20. UroObl yBHIETH, € TOYKA ITaHHBIX OyneT
0TOOpakeHa Ha KPUBOHM, pacCUMTaeM €€ B CTaHAAPTHBIX equHHUIax. [Ipeamnonaoxkum, 4To
paccmarpuBaeMasi TOYKa JaHHBIX HMeeT 3HadeHwe -9. UToObl paccudMTaTh 4YHCIIO

CTAHAAPTHBIX CAWHUI], Mbl CHavdadJIa JOJIKHBI BBIUCCTh CPEAHEC U3 9TOM TOYKM JAHHBIX. -
9-11=-20

3areM HaJ0 pa3AeauTh NOIYUYEHHBIN pe3yabTaT Ha CTAaHIAPTHOE OTKIIOHEHHE:

-20/20=-1

Teneps MbI MOXEM CKa3aTh, 4TO, KOTJa TOYKA JaHHBIX paBHa -9, cpenHee pasHo 11, a
CTaHAapTHOE OTKJIOHEHHE cocTaBiisgeT 20, YUCI0 CTaHAAPTHBIX eIUHUI] paBHO -1. [pyru-
MU CJIOBaMH, MBI HAXOAMMCS Ha OJTHO CTaHJAPTHOE OTKJIOHEHHE OT MHUKA KPUBOM, U, TaK
KaK 3TO 3HAYEHWE OTPUIIATEIILHO, OHO HAXOJMTCS CJIeBa OT MHUKa. YTOOBI YBHIETH, T
3T0 OymeT Ha camoll KpHBOM (TO €CTh HACKOJBKO BBICOKA KpHUBas MpPU OJHOM
CTaHIAPTHOM OTKJIOHCHHUH CJI€Ba OT IIEHTPA, WJIW Y€MYy PaBHO 3HAYCHHE KPUBOU HA OCH
Y nns 3HadeHus -1 Ha ocu X), HAJO MOJCTABHUTH MOJyUYEHHOE 3HAYCHHUE B YPaBHCHHUE

(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 obOpa3om, Beicota kpuBo# npu X=-1 cocrasnsier 0,2419705705. dynkuus N'(Z)
TaKKe YaCTO BBIPAXKACTCS KaK:

(3.156) N'(Z) = EXP (-(Z "~ 2/2)) / ((8 * ATN(1)) " (1/2))
=EXP(-(Z " 2/2)) / ((8 * 0,7853983) " (1/2))
= EXP(-(Z * 2/2)) / 2,506629,

rre (3.16) Z=(X-U)/S

u  ATN() = QyHkims apkTaHreHca,

U = cpenHee 3HaUY€HUE JTAHHBIX;

S = craHmapTHOE OTKJIIOHCHUE IaHHBIX;

X = gaOmrogaeMast TOYKa JaHHBIX,

EXP() = skcrnioHeHIIMaNbHas (YHKIIHS.

He wuckylieHHble B CTaTUCTHKE JIIOAM YacTO HAXOISAT KOHICHIIUIO CTaHAaPTHOTO
OTKJIOHCHHUS (MJTM KBajpara €€ BEeJIHUYMHBI, Jucnepcuut) TPYIHON Ui TPEICTaBICHUS.
Cpeonee abcomomnoe omxnonenue (mean absolute deviation), koTopoe MOXKHO
npeoOpa3oBaTh B CTaHIAPTHOE OTKJIOHEHHE, ropaszo mpoile st noHumanus. CpeaHee
abCOJTFOTHOE OTKJIOHEHHE TOJHOCThIO OTBEYACT CBOEMY HA3BAHMIO. CPEIHEE JAaHHBIX



BBIYUTACTCS M3 KAXKJAOW TOYKU JAHHBIX, 3aT€M a0COJIOTHBIC 3HAUCHUS KaXKIOW U3 ITHX
pazHOCTE CyMMHpPYIOTCS, U JaHHas CymMMa JeJIMTCS Ha YHUCIO TO4YeK IaHHbIX. B
pe3yabpTaTe y Bac MOJYy4aeTCsl CPEAHEE PACCTOSHHME KaXK0M TOUKHU JAHHBIX 10 CPEIHETO
3HaueHus. [IpeoOpa3oBaHue cpeaHEro aOCOJIOTHOTO OTKJIOHEHUS B CTaHAAapTHOE
OTKJIOHEHHE, U HA00OpOT, IPEICTABJICHBI JIaJiee:

(3.17) M = S * ((2/3,1415926536) * (1/2))
= § * 0,7978845609,
rae M = cpeaHee abCONMIOTHOE OTKIIOHEHHE,

S = cTaHmapTHOE OTKJIOHEHUE.
MoXHO cKa3aTh, YTO IPU HOPMAJIBHOM pPaclpeAeiCHUH CpeaHee aOCONIOTHOE OTKIIO-
HEHUE PaBHO CTaHJAPTHOMY OTKJIOHEHUIO, YMHOKeHHOMY Ha 0,7979.

(318) S=M*1/0,7978845609
=M* 1,253314137, tne S = cTaHIapPTHOE OTKJIOHCHHE;

M = cpennee abCONIOTHOE OTKIIOHEHHE.

Mbl MOXEM TakKe CKa3zaTh, YTO MPH HOPMAIBHOM pAaCHpelelCHHH CTaHAapTHOE
OTKJIOHCHHE PaBHO CpeaHEMYy aOCOJIOTHOMY OTKJIOHEHHWIO, YMHOXKeHHOMY Ha 1,2533.
Tak kak AUCTICPCHA BCCraa ABJACTCA CTAHAAPTHBIM OTKIIOHCHUCM B KBaJApaTe (a
CTaH/JIapPTHOE OTKJIIOHEHHE SBJISACTCS KBAJPATHBIM KOPHEM JUCIEPCHH), MbI MOXKEM
3a/1aTh Mpeodpa3oBaHUE MEKIY TUCTIEPCUEH M CPEIHUM a0COTIOTHBIM OTKJIOHEHUEM.

(319) M=V A (U2)* ((2/3,1415926536)" (1/2))
=V " (1/2)* 0,7978845609,

rae M = cpenHee abCONMIOTHOE OTKIIOHEHHE;
V = nucnepcus.

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

rae V =mpucnepcus,
M = cpennee abCONMOTHOE OTKIIOHEHHUE.

Tak xak cTaHZapTHOE OTKJIOHEHME B CTaHJAPTHOM HOPMaJIbHON KpHUBOW paBHO 1, MbI
MOJKEM CKa3aTh, YTO CpeJHee aOCONIIOTHOE OTKIOHEHHME B CTaHIAPTHOM HOPMAaJIbHOM
kpuBoid paBHO 0,7979. bomee Toro, B KOJOKOJIOOOpa3HOW KpHBOH, MMOI0OHON
HOpDMaJIbHOM, CEMH-MHTEp-KBapTHJbHAs I[IMPOTa paBHa mnpuOmm3uTensHo  2/3
CTaHJApPTHOI'O OTKJIOHEHMS], U TIOATOMY CTaHJApTHOE OTKJIOHEHUE nmpumepHo B 1,5 pasza
OoJsibllle CEMH-MHTEPKBAPTWIBHON HIMPOTHL. OTO CHPAaBEUIMBO Ul OOJIBLIMHCTBA
KOJIOKOJIOOOpa3HbIX paclpeAesieHuid, a He TOJBKO Ui HOPMAJIbHBIX, KaK U B Ciydae ¢
peoOpa3oBaHUEM CPETHETO A0COIIOTHOTO OTKJIOHEHHUS B CTAHAAPTHOE OTKIOHEHHUE.

HopMaJjibHbIe BEpOSITHOCTH

Temepr MBI 3HaeM, Kak TpeoOpa3oBLIBaTh Hamd HeoOpaboTaHHBIE TaHHBIE B CTaH-
JapTHBIC €IUHUIIBI H KaK TOCTpouTh KpuByi0 N'(Z) (T.e. Kak HaliTH BBICOTY KPHUBOM, WK
KoopauHaTy Y, A JaHHOW craHmapTHO#M enuuuibl), a takke N'(X) (u3 ypaBHeHUs
(3.14), T.e. camy KpuByI0 0€3 MEpPBOHAYAILHOTO MPEOOpPA30BaHHUS B CTaHIapPTHHIC
enuHuIbl). JIIs TPaKTHYECKOTO  HCIOJb30BaHHMS HOPMAJIBHOTO — paclpeeieHuUs
BEPOSITHOCTH HAaM HAJ0 3HAaThb BEPOSTHOCTh OMNPEICICHHOTO pe3yjbTara. ITO
OMpeJIesieTCsl HE BHICOTOM KPUBOM, a MIIOMIA/IbIO MOJ KPUBOM. DTa IUIOLIAAb 33a/1a€TCA
uaterpajgoMm Qyakiuu N'(Z), KOTOpYIO MBI 10 HACTOSIIETO MOMEHTa M3ydaiu. Termepb



Mmbl 3aiimeMcsi N(Z), unterpanom N'(Z), uroObl HalTH TUIOMIA[AL TOJ KpUBOU (T.C.
BEpOSITHOCTH) .

(3.21) N(Z)=1-N'(Z) *((1,330274429 x Y * 5) - (1,821255978 *Y ~ 4) +
+ (1,781477937 * Y ~ 3) - (0,356563782 x Y ~ 2) +
+(0,31938153 xY))

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(Z2))
n ABSQ = ¢yHkuus abcoaoTHOTO 3HAUCHUS;
EXP() = skcrioneHnmanbHas QyHKIus.

ITpu pacuete BeposITHOCTU MBI Bceraa OynieM mpeoOpa3oBbIBaTh JaHHBIC B CTaHIAPTHBIE
enuHUIBL. To ecth BMecTo GyHKImH N(X) MbI Oy/1eM HCIIONB30BaTh (QYHKIHEO
N(Z), rae:

(3.16) Z=(X-U)/S,
rae U = cpenHee 3HaueHUE TaHHBIX,
S = cTaHIapTHOE OTKIIOHEHUE JTAaHHBIX;

X = gaOmrogaeMast TOYKa JaHHBIX.

Tenepp obpatumest k ypaBHenuto (3.21). JlomyctuM, HaM HaIo 3HATh, KAKOBAa BEPOST-
HOCTh COOBITHS, HE TIPEBBIINIAIOIIETO +2 CTAaHIAPTHBIX SIHUHUIBI (Z = +2).
Y=1/(1+2316419* ABS(+2)) =1/1,4632838 =0,68339443311

(3.158) N'(Z) = 0,398942 * EXP(-(+2°2/2))
= 0,398942 * EXP (-2)=0,398942* 0,1353353=0,05399093525

3ameTbTe, MBI MOXKEM HAWTH BBICOTY KPHBOW MpU +2 CTaHIAPTHBIX CIWHUIAX.
[Moacrarsas monyuyennsie 3HaueHust BMecto Y u N'(Z) B ypaBuenue (3.21), MbI MOXeM
MOJTyYUTh BEPOSATHOCTH COOBITHS, HE TIPEBBINIAIONIECTO +2 CTAHIAPTHBIX STUHUIIBL:

N(Z) = 1- N'(Z) * ((1,330274429 * YA 5) -
- (1,821255078 * Y~4) + (1,781477937 * YA 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

! Ha camom Jiesie, MHTErpaiI IIOTHOCTH HOPMATBHOTO PACTIPEIEICHHS BEPOSTHOCTH HEITb3sT
paccYuTaTh TOYHO, HO ETO MOKHO C OOJIBIION CTENEHBI0 TOYHOCTH MOJIYYUTh C IOMOLILIO
ypasuenust (3.21).



Takum 00pa3oM, MOXKHO OXHIaTh, uTo 97,72% pe3ynpTaToB B HOPMAIBHO pacIpesie-
JICHHOM CJIy4aifHOM MpoIlecce He MOMaaaloT 3a +2 CTaHIapTHHIC SIUHUIBI. ITO U300-
paskeHo Ha pucyHke 3-8.

YrtoObl y3HATh, KAKOBA BEPOSTHOCTH COOBITHS, PABHOTO WJIM IPEBBIIAIONICTO 3a-
JaHHOE YHCIIO CTAHIAPTHBIX €AWHUIl (B HAmleM ciay4ae +2), Hago MPOCTO M3MEHHUTH
ypaBuenue (3.21) u He ucnonb3oBath ycnoBue «Ecimu Z < 0, to N(Z) = 1 - N(2)».
[ToaToMy BTOpast C KOHIIA CTPOKA B MOCIIEIHEM pacyeTe H3MEHHUTCS C

=1-0,02275005216 na 0,02275005216

Takum oOpa3om, ¢ BeposSTHOCThIO 2,275% coObITHE B HOPMAJBHO pacIpeieleHHOM
cilydaifHOM Tporiecce OyAeT paBHO WM TPEBBINIATh +2 CTaHIAPTHBIE €IUHUIBI. DTO
MOKAa3aHO Ha pUCYHKe 3-9.
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Pucynox 3-8 Vpasnenue (3.21) ons eeposmuocmu Z=+2
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Pucynok 3-9 Vempanenue ocosopru «Ecnu Z < 0, mo N(Z) = 1 - N(2)» 6 ypasrenuu
(3.21)

Jlo cux mop Mbl paccMaTpUBaJIM IUIOLIAAM IOJA KpUBOM 1-XBOCTBIX pacHpelesieHui

BEpOSATHOCTH. TO ecTh 10 HACTOSIEro MOMEHTa Mbl OTBe4alu Ha Bompoc: «KakoBa

BEPOSITHOCTH COOBITHS, KOTOPOE MEHbIIe (0OJIbIIIe) 3aJaHHOTO KOJMYECTBA CTaHIAPTHBIX

eMHUI] OT cpenHero?» [IpennonaoxumM, Tenepb HaM HaJ0 OTBETUTh Ha TaKOW BOIPOC!



«KakoBa BEpOSITHOCTH COOBITHS, KOTOPOE HAXOAUTCA @ uHmepeale MEXIy
OTIpEeIeICHHBIM KOJMYECTBOM CTAHAAPTHBIX CIUHHII OT CPEIHEro? JIpyriuMu ClioBaMy,
MbI XOTUM 3HaTh, KaK MOJICUUTATh 2-XBOCTBIC BEPOSATHOCTH. [I0OCMOTpUM Ha PUCYHOK 3-
10. OH npencTaBiseT BEPOITHOCTH COOBITHS B MHTEPBAJIC ABYX CTAHIAPTHBIX CITUHHIL OT
cpenHero. B otinume ot pucyHka 3-8 3TOT pacder BEpOSTHOCTH HE BKIIIOUAET KPAHIOIO
00JacTh JICBOTO XBOCTA, 00JIACTh MEHBINE -2 CTaHAAPTHBHIX eauHuIl. J[ims pacdera
BEPOSATHOCTH HAXOXKJCHHS B JMana3oHe Z CTaHIAPTHBIX CIUHHI[ OT CPEIHErO BBI
JOJDKHBI CHaYaJla pacCcyuTaTh 1-XBOCTYIO BEPOSATHOCTH a0OCOJIFOTHOTO 3HaueHUs Z C
nomMoIneio ypaBHeHus (3.21), a 3aremM MOJTy4YeHHOE 3HAYCHUE MOJCTABUTH B YPAaBHCHHE
(3.22), xoTopoe maer 2-XBOCTbIE BEPOSATHOCTH (TO €CTh BEPOATHOCTH HAXOXKIACHUS B
nuanazone ABS(Z) ctanmapTHBIX €HHUIL OT CPEIHET0):

(3.22) 2-xBocras BepositHOCTh =1-((1- N(ABS(Z))) * 2)

Ecnu MBI paccMaTprBaeM BEpOSITHOCTH HACTYIUICHHsI COOBITHS B Hana3oHe 2 cTaHmap-
THBIX OTKJIOHEeHUH (Z = 2), To u3 ypaBHeHus (3.21) Haiigem, uto N(2) = 0,9772499478 u
MOKHO MCIOJIb30BaTh MONy4CHHOE 3HAUCHHUE s ypaBHeHus (3.22):

2-xBoctas BepositHocTh =1-((1- 0,9772499478) * 2) =1-(0,02275005216*2) = 1 -

0,04550010432 = 0,9544998957

Takum 00pazom, U3 3TOrO ypaBHEHHs CIEAYET, YTO MPU HOPMAIBHO PACHpPEICICHHOM
CIlydaifHOM TIpoIiecce BEPOSTHOCTh COOBITHS, TIOMAIAI0IETO B MHTEPBA 2 CTAaHAAPTHBIX
€IMHUI] OT CPEeTHET0, cocTaBisgeT npumepHo 95,45%.

Kak u B ciyuae ¢ ypaBHenuewm (3.21), MOKHO yOpaTh NEPBYIO €AMHHUILY B ypaBHCHHU
(3.22), uro0s! monyunts (1 - N(ABS(Z))) * 2, uTo npeacTaBiseT BEPOATHOCTH COOBITHS
BHe ABS(Z) cranmapTHBIX eIUHHII OT CPEeAHEr0. ITO 0TOOpaskeHo Ha pucyHke 3-11. s
HAIero mpuMmepa, rae Z = 2, BEepOATHOCTh COOBITUSI TIPH HOPMAIILHO PAaCIpeIeICHHOM
CITy4aifHOM TIpoIiecce 6He 2 CTAaHIAPTHBIX CIUHHII COCTABIISICT:

2-xBocrasi BeposTHOcTh (BHe) = (1 - 0,9772499478) * 2 =0,02275005216*2

=0,04550010432

Hakowerr, MbI pacCMOTPHM CiIyd4aii, KOTJla HaA0 HAaWTH BEPOSATHOCTH (ILIOIIAAL ITOJ
kpuBoit N'(Z)) mist IByX pa3nuuHbIX 3HaUCHHUH Z.
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Pucynox 3-10 2-xeocmas seposmuocms cobvimusi medxncoy +2 u -2 cuema
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Pucynox 3-11 2-xeocmas seposimnocms cobvbimus, HAX005Ue20cs 6He 2 cuema

JlonmycTuM, HaM Hao HalTH rwiomans noa kpusoit N'(Z) mexay -1 craHmapTHOW eau-
HULleW W +2 cTaHgapTHBIMH eauHuIaMu. EcTh nBa cmocoba pacuera. Mbl MOXeM
paccuuTaTh BEpOSTHOCTh, HE TIPEBHIMIAIIIYIO +2 CTaHAAPTHBIC SAUHUIILI, TIPU TTOMOIIIH
ypaBueHust (3.21) W BBIYECTh BEPOATHOCTH, HE MPEBBIMIAONYIO -1 CTaHIAPTHYIO
enuuuily (cM. pucynok 3-12). 3to gact Ham:

0,9772499478 - 0,1586552595 = 0,8185946883
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Pucynok 3-12 [1nowaow mesxncoy -1 u +2 cmanoapmuvimu eouHuyamu

Jlpyroii coco0: U3 eIUHUIIBI, TPEACTABIISIONICH BCIO TUIONIAAb T0JI KPUBOM, HA/IO BHI-
4eCTh BEPOSITHOCTh, HE MPEBBILAONIYI0 -1 CTaHAApTHYIO €IUHUIYY, U BEPOATHOCTD,
MIPEBBIIAIONIYIO 2 CTaHAPTHBIC STUHUIIBI

=1-(0,022750052 + 0,1586552595) = 1 -0,1814053117 =0,8185946883



C moMomipl0 pacCMOTPEHHBIX B 3TOH TJIaB€ MAaTEMAaTHYECKUX IMOAXOJOB Bbl CMOXETE
paccuuTHIBaTh JIIOObIE BEPOATHOCTU COOBITUH Uil CIIy4alHBIX MPOIIECCOB, MMEIOIIUX
HOpMaJIbHOE pacipeiesiCHuE.

Iocaenywuue Nnpou3BoIHbIe HOPMAJIBLHOIO pacnpenaeJieHust

Wuorna tpebyercs 3HaTh BTOpYto npou3Boanyto GyHkimu N(Z). Tak kak ¢pynkuus N(Z)
JaeT HaM 3HAYCHHE IUIONMAad oA KpuBoi npu Z, a ¢pyukius N'(Z) maet HaM BBICOTY
caMoii KpuBoil pu 3HaueHnn Z, torna GyHkims N"(Z) maet HaM MeHOBeHHbII HAKIOH
(instantaneous slope) kpuBoii npu JaHHOM 3HAYCHUH Z:

(3.23)  N'(Z) =-Z/2,506628274 x EXP(-(Z " 2) / 2),
rae EXP() = skcnioneHnuanbHast QyHKITUS.

Haiinem Hakion kpuBoii N'(Z) mpu +2 ctaHIapTHBIX OTKIIOHCHHSX .
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 MIHOBEHHasi ckopocTh m3meHenus: ¢pyukimu N'(Z) mpu Z = +2
paBHa-0,1079968336. DT0 oO3HAYaeT MOBBINICHUE/TIOHIKCHAE 3@ TEPHO, IO3TOMY,
koraa Z = +2, kpuBas N'(Z) nossiraercs Ha -0,1079968336. Drta cutyaius rnokasaHa Ha
pucynke 3-13.

[Tocnenyromue TpoW3BOIHBIE AAIOTCS Aajee Ut crpaBku. OHU He OyIyT HCIOJB30-
BaThCsl B OCTABLIEHCS YaCTH KHUTU U MIPEJCTABICHBI JUISI TOJTHOTHI OCBELICHUS 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 kadecTBe mMoOCHEIHEro IOMOJHEHHS K CKa3aHHOMY O HOPMaJIbHOM paclpeaeieHUN
CTOUT 3aMETHTh, YTO HAa CAMOM JIeJie ATO paclpe/ie]ICHUE HEe TaKOe OCTPOKOHEUHOE, KaK
Ha rpaduKax, MPEICTaBICHHBIX B JaHHOW riaBe. PeanbHas gopma HOpPMAIBLHOTO pac-
mpeneieHus moka3aHa Ha pucyHke 3-14. OTMmeThTe, YTO 3[1eCh MacIuTadbl ABYX ocei
OJTMHAKOBBI, B TO BpeMs Kak B IPYTUX IpadUuecKuX MPHUMEpax OHHM OTIMYAIOTCS IS
npuaaHus 6ojee BBITIHYTOH (DOPMBI.

Jlorapu¢gmuyeckn HOpMAJIbHOE pacnpeaeeHue

JUist TOProBiIM MHOTHE HPUIOKEHHUS TPeOyrOT HeOOJBIION, HO BaXKHOW MOJU(HUKAIINN
HOPMAJIBHOTO PacIIpe/IeIICHH.
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Pucynok 3-13 N"(2) oaem naxnon kacamenvnoii k N'(Z) npu Z = +2
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Pucynok 3-14 Peanvrnas gpopma HopmanvHo2o pacnpeoeietis

C momomipro 310l MoAM(UKAMU HOPMAJIbHOE pacIpeiesieHue mpeodpasyeTcs B Jiora-
pupMHUUeCcCKH HOpMaJbHOE pacnpeaenaeHue. Llena mo60ro cBOOGOJHO KOTHPYEMOTO UHCT-
PYMEHTa MMEeT HyJIeBOe 3HAYCHHE B KAYeCTBE HIDKHETo mpezena . [103ToMy Kor/a neHa
ATOr0 MHCTPYMEHTA MaJaeT U MPUOIMKACTCS K HYIO, TO, TECOPETUUYECKH, [IEHE UHCTPY-
MEHTa JIOJDKHO OBITH BCE TPYIHEE MOHU3UTHCS. PACCMOTPUM HEKYIO aKIUI0 CTOUMOCTBIO
10 mosmapoB. Ecnu Obl aknms ymana Ha 5 moiutapoB 70 5 mommapos 3a akiuio (50%
MOHMKEHUE), TO B COOTBETCTBHHM C HOPMAJIbHBIM pACHpEACICHHEM OHA MOXET TaKkKe
Jerko ynactb ¢ 5 goinapos o O gomnapos. OHako npu JorapugMuuecku HOpMaTbHOM
pacnpenenennu nmogoonoe naaeaue Ha 50% ¢ 1eHBl B 5 M0JUTApOB 3a aKIMIO J0 IECHBI

! [Ipeanonoxenue, 4T0 caMoi HU3KOW LEHOW, IO KOTOPO MOXKET TOProBaThCs HHCTPYMEHT, SBJIAETCS
HOITb, HE Bceraa BepHo. Hampumep, Bo Bpems kpaxa GormoBoro peiaka B 1929 roay u mocnemyromero
MEIBE)KbETO PhIIKA AKI[OHEPHI MHOTUX 00AaHKPOTHUBIINXCS OAHKOB IIOHECIN OTBETCTBEHHOCTD TIEpe]
BKJIJYMKaMH 3TUX OaHKOB. AKIIMOHEPHI TAKUX OAHKOB HE TOJILKO MOTEPSITH NHBECTUPOBAHHBIC B aKI[UH
JICHBI'H, HO TaK)KE€ TIOHECIN YOBITKH CBEPX ITOTO



2,50 nonnapoB 3a akuuio OyAeT MPUMEPHO TAKUM K€ BEPOSTHBIM, Kak U majaeHue ¢ 10
JOJITIapOB /10 5 10JI1apoB 32 aKIHIO.

Jlorapudbmudeck HopMaBHOE

HopmansHoe

Pucynox 3-15 Hopmanvhoe u nocapu@muuecku HOpmMaibHoe pacnpeoeenis

Jlorapudmudeckn HOpMaAJIBHOE pacrpeesieHue, pucyHok 3-15, paboTaeT TOYHO TaK XKe,
KaK U HOPMaJbHOE pachpe/esieHre, 3a TeM HCKIIOYEHHUEM, UTO MpH JorapuMUyecKu
HOPMAaJHHOM pACIPEICICHHH Mbl UMEEM JIeJIO C MPOICHTHBIMH W3MCHCHHUSMH, a HE
abcomoTHbIMU. Temepb paccMOTpPUM  JBHKEHHE BBEpX. B COOTBETCTBUH C
norapuMUYECKH HOPMAJIBHBIM pacmpernesieHneM aBmkeHue ¢ 10 momrapoB 3a akmuro
1o 20 nonminapoB 3a akIMI0 aHAJIOTMYHO ABMXXKEHHIO ¢ 5 nommapoB no 10 mosmapos 3a
aKIMI0, TaK Kak 00a 3TH JBIWKCHUs MpeacTaBisiorT moBeimeHue Ha 100%. DT1o He
O3Ha4YaeT, YTO MbI HE OyJeM HCIOJB30BaTh HOPMAJbHOE pacmpeneneHue. Mbl IpocTo
MMO3HAKOMUMCSI C JIorapu(PMHUECKH HOPMAIBHBIM PACIPEICICHHEM, ITOKAKEM €ro
OTJINYHE OT HOPMAJBHOTO (Torapu(MHUYECKH HOPMAIBHOE PACTIPEICICHHE HCIIOIb3YeT
MPOIICHTHBIC, & HE a0COIOTHBIC M3MEHEHUS 1IEHBI) U YBHIUM, YTO OOBIYHO UMEHHO OHO
UCIIONB3YeTCSl TpU OOCYKIEHUH IICHOBBIX IBMKCHHMI WM B TOM Ciydae, Korjaa
HOpMaJbHOE paclpeleicHHe OrpaHHUYeHO CHU3Yy HyJem. Jis HWCmoib30BaHUs
morapuMHUUECKd HOPMAIBHOTO paclpeAeNeHus Heo0XoauMo MpeoOpa3oBHIBATH
JaHHBIE, C KOTOPBIMH BBl paboTaere, B HATYPaIbHBIC norapmpMHl.

[Ipeobpa3oBaHHbIe HaHHBIE OyAyT HOPMAIbHO paclpeaensiThes, eclii HeoOpaboTaH-
HBIC JJAHHBIC PacTPECIUINCh JIOTApUPMUICCKH HOPMAIBHO. Eciiu MBI paccMarpuBaeM
pacmpeseneHne U3MEHEHUH IIeHbl M OHO JIOTapu(MUUYECKH HOPMAaIbHOE, TO MOKHO HC-
M0JIb30BaTh HOpMabHOE pactpenencHue. CHadama MbI JTOJDKHBI Pa3AeiUTh KaxkIyIo
[IEHY 3aKpbITHs Ha MPEIbIAYNIyI0 I[IEHY 3akKkpbiTus. JlomycTum, MBI paccMaTpuBaeM
pacrpeeieHue eKeMECSUHBIX 1ICH 3aKPhITHS (MOKHO HCITOJIL30BATh JII000H BPEeMEHHOM
MEPUOJ. YacOBOH, IHEBHOW, TroAOBOW W T.A.). I[IpeAmonoKuM, IIEHbI 3aKPBITHS
nocieqHuX sty MecsitieB — 10 momapos, 5 mommapos, 10 momapos, 10 gomrapos u 20

! Pasmmune Mexy AeCATHYHBIM H HATYpalbHBIM JorapudMoM cremyromee. JlecsTHuHbIi orapudm —
9TO Jorapudm, KOTopblii umeeT B ocHoBanuu 10, B TO BpeMsi Kak HaTypajbHBIA JlorapudmM nMmeeT B
OCHOBAHUU YHUCIIO ¢, e ¢ = 2,7182818285. lecsatuunslit morapupm X MaTeMaTHUECKU 0003HAYACTCS
log(X), B TO Bpemst Kak HaTypabHBIH Jorapudm obosnauaercst 1n(X). HaTypanbHslil lorapudM MOKET
OBITh TIPEOOpa30BaH B ICCSATUYHBIN ITyTEM YMHOXEHUS HaTypaibHOro jorapupma Ha 0,4342917. Takum
ke 00pa3oM MBI MOXEM MpeoOpa3oBaTh NECATUYHbBIA JIOTapU(M B HATYPAIbHBIA MyTEeM YMHOXKCHHUS
JIecsITMIHOTOo Jorapugma Ha 2,3026.



JI0JUTapOB. DTO COOTBETCTBYET MOHMKEeHHUIO Ha 50% BO BTOPOM MecsIle, MOBHIIICHUIO Ha
100% B TpeTheM Mecsile, moBbimeHu0 Ha 0% B 4eTBEpTOM MecsIie U MOBBIINICHUIO Ha
100% B msarom mecsite. CooTBETCTBEHHO MbI moixyuuM vactHele 0,5 2; 1 w 2 mo
€XKEMECTIYHBIM M3MEHEHHUSM II€H CO BTOPOTO 1O MATHIM MecsIpbl. ITO TO ke, uto 1 HPR
HAIlIe MOCIeA0BaTeIHbHOCTH. Teneph MbI JOJKHBI Mpeodpa3oBaTh X B HATypaJbHBIC
norapuMbl, YTOOBI H3YYHTH TTOJIYYEHHOE pacrpe/ie]ICHHe Ha OCHOBE MaTeMaTHYECKOTO
anrmapara HOpMaJIbHOTO pacrmpeneneHus. Takum oOpazoM, HaTypaibHbI Jorapudm 0,5
paBen -0,6931473, In(2) =0,6931471 u In(1) = 0. Temepp K pacHpeAeICHHIO 3THX
MpeoOpa3OBaHHBIX JAHHBIX MbI MOXEM TMPHUMEHSTh MAaTeMaTUYECKUE METOIbI,
OTHOCSIINECS K HOPMAILHOMY PacIpe/IeICHUIO.

IMapameTpuyeckoe onTuMajbHoe f

MBI HEMHOTO TIO3HAKOMHJIUCh ¢ MaTEMaTUKOH HOPMAaJbHOTO W Jjorapupmudecku HOp-
MaJILHOTO PaCHpECICHUs W Terepb MOCMOTPHUM, KakK HaxoAWTh ontumaiibHoe f 1o
HOPMAJBHO pacrpeneicHHbIM pe3yibTaraM. ®opmyrna Kemmm sBisercs mnpumMepoMm
napameTpuieckoro ontumaibHoro f, rme f sBnsercs dyHknuel nByx mapamerpos. B
dopmyie Kemmm BBOIHBIE TapaMeTpbl — 3TO MPOICHT BBIMTPBINIHBIX CTABOK U
OTHOIIIEHHE BBIUTPHIIIA K pourpseiiry. Oanako popmyrna Kennu nact Bam ontuMaibHOE
f Tompko TOTMA, KOTJa BO3MOYKHBIC PE3yJbTaThl UMCIOT OCPHYJUIUCBO paclpeieicHHe.
Hpyrumu cioBamu, (opmyna Kemmu nmact mpaBuibHOe ontuMmanbHoe f, korma ectb
TOJIGKO JIBa BO3MOXHBIX pe3yibTara, B MPOTHBHOM CJIy4ae, Kak, HampuMep, B
HOpPMAaJbHO pacIlpeleleHHbIX pe3yabTarax, opmyna Kemnu He nact BaM mpaBUiIbHOE
onrtumainsHoe f*.

[TapameTpuueckrie METOABI TOPa3I0 MOIIHEE SMIMPHUECKUX. PaccMOTpUM cuTyalmio,
KOTOPYI0 MO>KHO ITOJIHOCTBIO OMHCAaTh OCPHYJUTHEBBIM pacmlpeneiecHneM. MBI MOKeM
paccuntath ontuMmaibHoe f ymbo w3  Qopmynsr Kemmm, 1mmb0 ¢ MOMOIIBIO
AMIUpPHYECKOTO Metoaa. Jlomyctum, Mbl BeiMTpbiBacM 60% Bpemenu. [Ipenmonoxmm,
MBI OpocaeM HECHMMMETPHUUYHYI0 MOHETY, M MpH JOJrod mocienoBaTensHoct 60%
OpOCKOB OyayT MPUXOTUTHCS HA JUICBYIO CTOPOHY. [103TOMY MBI KaXIbIil pa3 CTaBUM
Ha TO, YTO MOHeTa OyJIeT BBINAAaTh Ha JHUIEBYIO CTOPOHY, U BRIUTPHIII cocTaBmsieT 1:1.
N3 popmyner Kemmu ciienyer, uro Hago craButh 0,2 Hamrero cyera. Takke JOITyCTHM,
9yt0o U3 npouutbix 20 6pockoB 11 Beimanu nuieBoi cTopoHoii, a 9 oOpatHoit. Ecnu Obl
MBI HCTIONb30Bas ATH 20 CIENOK B Ka4eCTBE BBOJHBIX JAHHBIX JUISI SMIIUPHUYECKOTO
MeToza pacueta f, pesynprarom ObUTO OBI TO, YTO ciexyetr puckoBath 0,1 Haimero cyera
pH  KKIOW clenyromeid craBke. Kakoe 3Hadenwe mpaBwibHO, 0,2, TOMydYeHHOE
napameTpu4eckum MetoaoM (popmyna Kemau ¢ OepHYUTHEBBIM paCTIpeIciCHHEM), HITH
0,1, wmaiinenHoe smmmpudeckun Ha ocHoBe 20 mocienHux OpockoB? I[IpaBUIBHBIM
oTBeTOM siBiseTcs 3HaueHue 0,2, HaliZICHHOE C MOMOIIBIO MapaMETPUIECKOT0 METO/a.
[TprurHa B TOM, 4TO Ka)Iblid mocieayonmii Opocok umeetr 60% BepoOSITHOCTH BBHITIACTH
JTUIEBOM CTOPOHOM, a He 55% BepOATHOCTD, YTO cleAyeT U3 pe3yiabTatoB 20 mociaeaHux
OpockoB. XOTsI MBI pacCMaTpUBaeM TOJIBKO 5% OTKJIOHEHWE B BEPOSTHOCTH, TO €CTh 1
opocok u3 20, pe3ysibTaThl TOCJIE NMPUMEHEHHUS pa3HbIX 3HaYeHud f OymyT cuibHO
OTIUYaThCsA. BooOmie mapamMeTpudecKkue METOAbl BHYTPEHHE Oojiee TOYHBI, YeM
sMIUpuYecKue (pu YCIOBHH, YTO MBI 3HAEM pacipeeeHUue pe3yaIbTaToB). ITO MEPBOE
NPEUMYIIECTBO  MapaMeTpudyeckoro  meroma. Campiid  OONBIION  HEZOCTATOK
MapamMeTpUueckKuX METOJ0OB COCTOMT B TOM, YTO MbI JOJDKHBI 3HATh, KaKuM

2 3jech MBI TOBOPHM 0 (opMyTax Kemtu B eIHHCTBEHHOM 4HCIe, XOTS, (GAKTHUECKH, €CTh JBE BEPCHH
¢dopmynel Kemumu: onHa amst citydasi, KOrja OTHOIIEHHME BBIMIPBINIA K MPOMIphIy coctaBisier 1.1, a
JIpyras Ui ciydasl, KOrZla OTHOIIEHHE BBIMTPHIINIA K MPOUTPHIINIY HMPOH3BOJIBHO. B 3TON riaBe MbI
ucxomuM u3 orHomeHus 1.1, mosTomy He MMeeT 3Ha4yeHMs, Kakylo MMeHHO ¢opmyny Kemmmu wmel
UCTIONB3YEM.



pacmpenerneHue pe3yibTaroB OyaeT B TEUYEHHE JUIMTEIBHOTO BpeMeHH. Bropoe
MPEUMYIIECTBO COCTOUT B TOM, 4YTO JUISI SMIUPHUYECKOTO MeTona mpebyomcs
HUCTOPUYECKHUE JTaHHBIC, B TO BpeMs Kak JJIs MapaMeTPUYECKOTO B I3TOM HET HEOOXO-
mumMocTH. Kpome Toro, aTa HCTOpus J0MKHA OBITH JJOBOJBHO NMPOTSHKEHHON. B TONBKO
9TO PACCMOTPEHHOM MPUMEPE MOKHO MPEINOJIOKUTh, YTO, €Clu OBl Y Hac OblIa MCTO-
pust 50 6pocKOB, MBI OBl MOJYYHIN SMIHpUUecKoe ontumansHoe f Ommke xk 0,2. [Tpu
uctopun 1000 O6pockoB oHO ObulO ObI eme Ommwke. ToT ¢akT, 4TO SMOUPUUYECKUE
MeTOABl TPeOYIOT TOBOJIBHO OOJBIIOr0 00beMa MCTOPUYECKHX JaHHBIX, CBEJ BCE HX
UCIIONIb30BaHWE K MEXaHWYECKUM TOPrOBBIM CHUCTeMaM. 10T, KTO B TOPTrOBIIE
UCIOJIBb3YET YTO-THOO0 OTIUYHOE OT MEXaHWYECKUX TOPTOBBIX CHCTEM, Oy/Ib TO BOJIHBI
DOmmoTTa Win (QyHIAMEHTAIbHBIC JaHHBIC, TMPAKTUYECKH HE HMEET BO3MOXKHOCTHU
UCIIOJIb30BaTh MeTO | ontuMaibHoro f. C mapaMeTpuyecKuMu METOaMH JeJI0 0OCTOUT
uHave. Hampumep, TOT, KTO JKeIaeT CIerno CIe0BaTh KAKOMY-HUOY/Ib PHIHOYHOMY TYPY,
HUMEET Terepb BO3MOXHOCTh HCIOJIb30BaTh omntuMmaibHoe f. B aToM cocrout TpeThe
MPEUMYIIECTBO IMapaMETPUIECKOTO0 METOJa — OH MOXKET HCIOJB30BaThCS JH00bIM
mpetidepom Ha 1t0b6om puiHke. B TOM ciydae, KOrja HE MCIOJBb3YETCs MEXaHW4YecKas
TOpProBasi CHCTEMa, CIIeyeT MOMHHUTh O BXKHOM JonymieHuHu. OHO COCTOHUT B TOM, UTO
Oynyuiee pacmpeneieHue NpuObUIeH W yOBITKOB OyJeT HalOMHHATh PACIpECIICHUE B
nponuIoM (IO3TOMY MBI H PaCCYHTBIBaEM ONTHMANbHOE f), 3TO MOXKET OKkazaTbcs merHee
BEPOSATHBIM, YEM B ClTydae UCIOJIb30BAHUS MEXAaHUYECKON CHCTEMBI.

Bce BrllieckazanHOE 3aCTaBIIICT MO-UHOMY B3TJISIHYTh HAa OXHJIaeMyr0 paboTy JTr060ro
HE TIOJIHOCTBIO MeXaHH4YecKoro Merona. Jlaxe npodeccnonasl («pyHmaaMeHTa-THCTHIY,
nocjenoBareu ['aHHa Win DIUTMOTTA U T.I1.), HCIIOJB3YIOIINE TAKUE METO/IbI, 0OpEUCHBI
Ha HeyJa4y, €CJIM OHM HaXOJSITCS JAajeKo CrpaBa oT muka kpuBoi f. Eciu oHu ciumikom
JaJIeKO CJIeBa OT MHKA, TO IMOJy4YaT TeOMETPHUYECKH Oojiee HHU3KHE MPUOBLIH, YeM X
OIBIT W HABBIKK B ITOH OOJIACTH TO3BOJIAIOT. boliee TOTro, MPAaKTHKH HE MOJTHOCTHIO
MEXaHUYECKUX METOJOB JOJDKHBI TIOHUMATh, YTO BCE CKa3aHHOE 00 onTUMaibHOM f u
YHCTO MEXaHMYECKUX METOJaX OyJeT UMETh MPSIMOE OTHOIICHUE U K UX CHCTeMaM. DTO
HAJ0 YYUTHIBATh MPU HCIOIB30BAaHUU MOJOOHBIX MeTOA0B. [lIoMHHTE, YTO MPOUTPHIIIN
MOTYT OBITh 3HAYNTEIIBHBIMHU, HO 3TO HE 03HAYACT, YTO METO]] HE CIICTYyET IMPUMEHSTh.
YerBepToe U, BO3MOXKHO, HauOOIblIee MPEHUMYIIECTBO MapaMETPHUECKOTO MeToa
OTpeIeIICHUs] ONTUMAIBHOTO f COCTOUT B TOM, YTO MapaMeTPUIECKHA METOJ MTO3BOJISIET
CO3/1aBaThb MOJENHU <«4TO eciu». Hampumep, Bbl pemdian TOProBaTh IO PHIHOYHOU
cucTeme, KoTopas paboTania JOCTaTOYHO YCIEIIHO, HO XOTUTE MOATOTOBHTHCS K CUTYa-
[IMU, KOTJa 3Ta PHIHOYHAS CHCTEMa IMPEeKpaTUT Xopoiio padoraTth. [lapamerpuueckue
METOJIbI TTO3BOJISIOT BaPhbHPOBAThH BAIM BBOJHBIC IMAPaAMETPhI JIJISI OTPAKCHUS BO3MOXK-
HBIX M3MEHEHMi, u Ormaromaps 3TOMy IMOKa3aTh, KOTJa PHIHOYHAS CHUCTEMa MPEKPATHUT
XopoIo paborats. Enie pa3 moOBTOPIOCH: MapaMeTPUUECKHE METOIbl HAMHOTO MOIIIHEE
AMIUPUYECKUX.

3aueM BOOOIIE HCHONIB30BAaTh HSMIHPUYECKHE MeToabl? OHHM WHTYHTHBHO Ooiiee
OUYeBUJIHBI, YeM mapamerpuueckue. CielnoBaTENbHO, ASMIUPUYECKUE METOABI HE00-
XOJUMO HM3y4aTh JIO MEpexojia K MmapaMeTpuIecKuM. MBI yKe JOCTaTOYHO TOIPOOHO
paccMoTpeNny SMIHUPUYECKUI MOAXOM M MO3TOMY TOTOBBI M3y4aTh MapaMeTpHUYECKHe
METO/TBI.

PacnipenesieHue TOproBuIx NpuobLIei n yobITKOB (P& L)
PaccmoTpuM crenyomyto nocieaoBaTeabHOCTh 232 TOPrOBBIX MPHUOBLICH U YOBITKOB B

ITYHKTAaXx. He umeer 3HAYCHHA, K KaKOMY TOBapy HJIHW CUCTEMC OTHOCHUTCA 3TOT IMOTOK
JaHHBIX — 3TO MOXCT OBITH JIF00as cucTeMa Ha JII000M PBIHKE.



Ne cnenxu P& L Ne cnenxu P& L Ne cnenxu P& L Ne cnenkun P&L

1.0,18 25.0,15 49.0,17 73. 0,22

2.-111 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 77. 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.-05 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
ITIpooondicenue

Ne cnenkun P& L Ne cenkn P&L Ne cenkn P&L Ne cnenku 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. 112 133. 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

100. 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
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
IIpoodoncenue
Ne cnenku P& L Ne cenku 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 XOTHM OTIpeIeNIUTh MPHUBEACHHOE TTapaMeTPUUECKOe ONnTHMabHoe f, Ham mpH-
JeTcsl MPeoOpa3oBaTh TU TOPTOBBIC MPUOBUIH U YOBITKU B MPOICHTHBIC TOBBIIICHUS U
noHmkeHuss (OCHOBbIBasch Ha ypaBHeHusix ¢ (2.10a) mo (2.108)). 3arem MbI
npeodpasyeM ITH MPOLEHTHBbIC MPHOBUIM U YOBITKH, YMHOXHUB MX Ha TEKYIIyIO ICHY
6a3oBoro mHCcTpyMeHTa. Hanpumep, P&L Ne 1 cocramser 0,18. [Jomyctum, 4to meHa
Bxoa B 3Ty caenky Obuta 100,50. Takum o0pa3oMm, NPOIEHTHOE MOBBIIMIEHUE MO 3TOU
cnenke Oymer 0,18/100,50 = 0,001791044776. Teneps MPEAIONOKUM, YTO TEKYIIAs
neHa 6azoBoro nHcTpyMeHTa coctasisier 112,00. Ymuoxus 0,001791044776 na 112,00,
Mbl Tosmydaem mpuBeneHHoe P&L = 0,2005970149. UYrtoObl TOMYyYHTH TOJIHBIE
MIPUBEICHHBIC TaHHBIC, HEOOXOAUMO MPOENATh ATy MPOILELyPy A Bcex 232 TOProBhIX
pUOBLIEH U YOBITKOB.

HesaBucumo ot Toro, OyaeM MBI MPOBOJIUTH PACUEThl, UCIOIB3YS MPHUBEIACHHBIC
JaHHbIe, WK HeT (B 3TOH ri1aBe MbI HE Oy/IeM HCIOJIb30BaTh MMPUBEICHHBIC TAHHBIC), MbI
BCE PAaBHO JIOJKHBI PacCUUTATh cpe/iHee (apupMETHIECKOE) M CTAaHAAPTHOE OTKIOHCHHE
COBOKYIHOCTH 3TUX 232 TOpProBBIX MpHOBLIEH W yOBITKOB. B Hamem ciydae 3To
0,330129 u 1,743232 cooTBETCTBEHHO (€CIU ObI MBI MPOBOAWIN OTEPALMK Ha TpHBE-
JICHHOW OCHOBE, HaM OBl TIOHAJOOMIIOCH OTPECIIATh CPEIHEE U CTAHIAPTHOE OTKIIOHE-
HHE M0 MPHUBEJACHHBIM TOProBeiM P&L). Temeps MbI MOKEM HCIIOJB30BATh YpaBHEHHE
(3.16), uTOOBI TIPEOOpa3OBaTh KAKIAYI OTIACIbHYIO TOPrOBYIO HPUOBLTL U YOBITOK B
CTaHJAPTHBIC CTUHHIIBI.



(3.16) Z=(X-U)/S,
rae U = cpenHee 3HaUYCHHUE JTAHHBIX;
S = cTaHIapTHOE OTKIIOHCHUE JaHHBIX;
X = HaOnromaeMas ToUKa JAaHHBIX.

s caenku Ne 1 mpeobpasyem npu6suis 0,18 B cTaHnapTHBIE €IUHULIBI:
Z=(0,18-0,330129)/1,743232 =-0,150129/1,743232 =-0,08612106708

Taxum xe o0pazom cnenyromue Tpu caenku -1,11; 0,42 u -0,83 nmpeobpa3oBbIBAIOTCS B -
0,8261258398; 0,05155423948 u -0,6655046488 cranmapTHeIX enuHUIBL. [locie Toro,
KaK Mbl MpeoOpa3yeM BCE TOProOBbIC NMPUOBUTA U YOBITKH B CTaHIAPTHBIC CIAMHUIIBI,
MOXKHO COOpaTh B SYCHKM TENeph YK€ HOPMHPOBAHHBIC JaHHBIC. BCroMHHTE, YTO TIpH
HAJIMYUK STYCEK TepseTcs 4YacTh MH(OpMAUU O pacmpeaeieHur (B HAlIeM ciydae o
pacrpeneieHud OTACIBHBIX CHIEIO0K), HO XapaKTep PacIlpeIe/ICHUs] OCTAeTCsS TeM IKe.
Homyctum, Mbl nomemaeM 3ta 232 cnenku B 10 sueek. KomnuecTBo siueex BbIOpaHO
MIPOU3BOJILHO — MBI MOTJIH ObI BEIOpaTh 9 mim 50 sueexk.

232 PeanbHble CHENKH

-

HopmanbHoe pacnpesnelieHue

Pucynox 3-16 232 coenxu 6 10 suetixax om -2 0o + 2 cuemvl u HOpMaIbHOE
pacnpeodeneHue

Korma MbI pa3merniaeM JaHHBIC B SUCHKH, TO JIOJDKHBI BBIOPATh MHTEPBAJ 3HAYCHUH, B
KOTOPOM PACIOJIOKEHBI STYelki. MBI BbIOEPEM MHTEpBai OT -2 10 +2 CUTMBL. DTO 03-
Havaet, 9yTo y Hac OyneT 10 oAMHAKOBBIX SYEEK MEXY -2 CTAaHJAPTHBIMH CIHHULIAMU U
+2 cTaHAapTHBIMH eIUHUIIAMU. Tak Kak MeKAY -2 ¥ +2 4 cTaHAapPTHBIX SAMHUIIBI H MBI
aenuM 3TOT auana3oH Ha 10 paBHbIX yacted, To monydaeM 4 / 10 = 0,4 cranmapTHBIX
SIMHUIIBI B KAYECTBE pa3Mepa WM KIIUPHHBI» KaXIO0W stueiiku. [ToaToMy Harra nepsas
syeiika OyaeT colepkaTh T€ CHCIKH, KOTOpble ObUlM B nuama3zoHe oT -2 1o -1,6
CTaHJIAPTHBIX EIUHMHII, CIenylomias sueiika OymeT coaepxath chaenku or-1,6 mo-1,2,
3areM oT -1,2 mo -0,8, u Tak nmanee, moka MOCICAHSS SUCHKA HE BMECTHT CIEITKU MEKIY
1,6 u 2 craHgapTHBIMHM €AMHUIIAMH. B Halem cilydae Te CICNIKH, KOTOpbIe MEHee —2
CTaHJIAPTHBIX CJIMHUIl WU OOJbINe +2 CTAaHIAPTHBIX CIWHHUII, HE OyIyT pa3MEIICHHI B
SYCHKH, U MBI UX TMPOUTHOpUPYeM. Ecim ObI MBI MOXKENaaM, TO BKJIIOYWIN OBl UX B
KpaliHUe sTYCHKH, pa3MECTHB TOYKH JAHHBIX MEHEE -2 B SUYCHKY OT -2 110 -1,6, u Takum
e 00pa3oM MOCTYnWIM Obl B OTHOIICHHH TEX TOYEK JaHHBIX, KOTOpble Ooibiie 2. Ko-
HEYHO, MBI MOTJIM ObI BEIOpATh OOJIee MIUPOKUN TUAMA30H, HO ATH CIACIKHA HAXOIATCS 3a
npejeiaMi BRIOPaHHBIX SIUCEK, U Mbl UX HE YUHThIBaeM. [[pyrumu clioBaMHu, MbI HE pac-



cMmarpuBaeM crenku, P&L B kotopeix menbiie, uem 0,330129 - (1,743232 * 2) = = -
3,1563, nnu 6ounbire, uem 0,330129 + (1,743232 * 2) = 3,816593. Mk ceituac co3ganu
pacnpenenenue ToproBeix P&L cuctemsl. Pacnipenenenue cogepxut 10 Todek TaHHBIX,
Tak Kak Mbl pemi padotats ¢ 10 suerikamu. Kaxkmast Touka TaHHBIX OTpaykaeT YUCIIO
CHIETIOK, KOTOPBIE TIOMAAI0T B 3Ty sueiiky Kakmas caenka He MOKET MOomacTh 0ojee ueM
B 1 sueiiky W ecim caelika HaXOJIUTCS 3a MpeaernamMu 2 CTaHAapTHBIX €IUHUIL C JTI000H
croponbl cpeanero (P&L < -3,156335 wiu > 3,816593), torma oHa He Oyner mpen-
CTaBJieHA B 3TOM pacmpeneiacHuu. Pucynok 3-16 mokaspiBaeT pacrpesesieHne, KOTOPoe
MBI TOJIBKO YTO paccuuTanu. MoKeT mokas3aThesi, 9To pacrpeneneane P&L toprosoit
CUCTEMBI JIOJDKHO BCerJa ObITh CMEIIEHO BIIPABO 3a CUET OOJbIIMX BhIMrpbIIel. Haie
pacnipenenenue 232 ToproBeix P&L mpesncraBisier cucreMy, KOTOpas B OCHOBHOM
MPUHOCHUT HeOOJIbIIe TMPUOBUTH. MHOTHE Tpehaephl UMEIOT OMMUOOYHOE MHEHHUE, UYTO
pacnipenenenue P&L momkHO OBITH CMELIEHO BIPABO Ui BCEX TOPTOBBIX CUCTEM. DTO
HE BCErjJa BEpHO, YTO W TOATBEPKIAeT PUCYHOK 3-16. Pa3Hbie phIHOYHBIE CHCTEMBI
UMEIOT Pa3IMYHBbIC PACIpPE/CNICHUs, U BaM HE CIIEAyeT O0XKHJIaTh, YTO BCE OHU OYyIyT
OTMHAKOBBIMH. Taxoke Ha puCcyHKe 3-16 mokazaHo HOpMallbHOE pacrpeaesienue asa 232
ToproBeix P&L, eciiu 651 OHM OBLTH HOPMAJBHO paclpeieieHbl. DTO ObUIO CAETAHO IS
TOTO, 4TOOBI BBl MOTVIM TpadUyeCKd CPaBHUTHh TOProBble P&L mis momydeHHOTO W
HOpMaJbHOTO pacmpeaeneHus. CHavyama HOPMAIbHOE PACIpPEEICHUE PacCUUTHIBACTCS
JUTSL TpaHUI] Kaxaou sueriku. s camoii neBoit sueviku »to Z =-2 u Z=-1,6. Teneps
MOJCTaBUM TIOJy4eHHbIe 3HaueHus Z B ypaBHeHue (3.21), 4roObl paccuMTath
BeposATHOCTh. B Hamem mpumepe 31o cootBercTByeT 0,02275 mst Z = -2 u 0,05479932
mis Z = -1,6. 3arem Bo3bMeM abCONIOTHOE 3HAYECHHE PA3HOCTU ITUX JBYX 3HAYCHHH,
KoTopoe B HameM npumepe oyaer ABS(0,02275 - 0,05479932) = = 0,03204932. 3arem
YMHOXXUM TIOJYYCHHBIH OTBET HA KOJUYECTBO TOUCK JAHHBIX, TO €CTh Ha 232 (MbI BCe
elIe JIOJDKHBI HMCTOJh30BaTh 232 CHCNIKH, XOTS HEKOTOpBIC HCKIIOYAIOTCS, TaK Kak
HAXOJSITCS BHE JMana3oHa BRIOPAHHBIX siueek). Takum 00pa3oM, eciii Obl JaHHbIC OBLITH
HOpPMAaJILHO pacripesiesieHbl U pasMenieHbl B 10 sueek paBHOW MIMPUHBI MEXAY -2 U +2
curma, Torjma camas JjeBas sueiika cogepxana Ob1 0,03204932 * 232 = 7,43544224
anemenTta. Ecnmu cnenats pacder s kaxaod u3 10 sdeek, MBI MOITyduM HOPMAJIBHYIO
KpHUBYIO, TIOKa3aHHYIO Ha pucyHKe 3-16.

IMouck onTUMaNLHOTO f MO HOPMAaJILHOMY pacHpeiesIeHHI0

Ceiiuac MBI pa3paboTacM METOJ IMOWMCKAa ONTHUMabHOrO f MO HOpMajbHO pacmpeje-
neHHbpIM JaHHbpIM. Kak u popmyna Kemmu, 310 ¢cmocod OTHOCUTCS K TapaMeTpHYCCKHM
MeTtonaM. OHAKO OH HAMHOTO MOIIIHEe, Tak Kak ¢opmyna Kemmu orpaxkaer TOJIBKO /1Ba
BO3MOXXHBIX pe3yjIbTaTa COOBITHS, @ ATOT METOJI IMO3BOJISICT MOJYYUTh MOJHBIA CIIEKTP
pe3ynbratoB (IpU YCIOBUH, YTO Pe3yJbTaTbl HOPMAJIBHO pacrpelesieHbl). Y I00CTBO
HOPMAJILHO pacIpeieIeHHBIX Pe3yIbTaToB (KpoMe Toro (hakra, 4To B pEalbHOCTH OHH
YacTO SIBJISIIOTCS MPEJEIIOM MHOTHX APYTHX paclpelelieHUui) COCTOMT B TOM, YTO HX
MOJKHO OIUcaTh AByMs napamerpamu. @opmynsl Kemmn maayT Bam ontuManbroe f s
GCpHyHHI/ICBBIX pe?)yHBTaTOB, €CJIN U3BCCTHBI JIBa HapaMeTpa: OTHOILIICHHUC BI:H/II‘pBII_Ha K
MIPOMUTPHIITY W BEPOSTHOCTH BBIMTPHINIA. MeToa pacdera onTHMaibHOro f, o KoTopom
MBI ceif4ac paccKa)keM, Takke TpeOyeT TONBKO JBa MapaMeTpa — Cpe/iHee 3HAYCHHE U
CTaHJIAPTHOE OTKJIOHEHUE PEe3yJIbTaToB. BCIIOMHUM, YTO HOPMAajbHOE paclpe/eIiCHHue
ABJIACTCA HCHpCpLIBHBIM pacnpez[eneHI/IeM. I[JISI TOTIO, I-ITO6I:.I HCIIOJIB30BATh 3TOT MCTOM,
HeoOXOUMO JHCKPETHOE pacrpezeiieHue. Jlajee BCIOMHHM, YTO HOpPMajbHOE
pacnpeﬂeneHI/Ie ABIIACTCA HCOFpaHI/I‘-ICHHBIM pacnpez[eneHI/IeM. HepBBIC JaBa IIIara,
KOTOPBIC MBI JIOJDKHBI CHENaTh I HAaXOXKAEHHS ontuMmainbHoro f mo HopmambHO
pacnpeieseHHbIM JaHHBIM, — 3TO ompenenuth, (1) Ha CKOJIBKO CHIMa OT CpEeIHETro
3HAYEHHS MBI yCeKaeMm pacrpeneneHue U (2) Ha CKOJBKO PaBHOOTCTOSIIUX TOYEK
JAHHBIX MBI Pa3eIMM HHTEPBAI MEKIY ABYMs KpailHUMHU TOYKaMH, HaleHHbIMU B (1).
Hampumep, mbl 3Haem, uro 99,73% Bcex TOUEK MAaHHBIX HAXOIATCA MEXKIY ILUTIOC U



MUHYC 3 CUTMa OT CPEJHET0, MO3TOMY MOYKHO UCIOJIB30BaTh 3 CUTMa B Ka4eCTBE Iapa-
metpa mis (1). JIpyrumu cioBamu, MBI paccMaTpuBaecM HOPMAlIbHOE pPacCIpeieiicHHe
TOJIBKO MEXIy MHHYC 3 CUTMa M IUTIOC 3 CUTMa OT CpeJHero 3HaueHus. Takum oOpazom,
MbI oxBaTbiBaeM 99,73% Bceil akTUBHOCTH B TpeJeiax HOPMAJIBbHOTO PacHpe/IeiCHUsI.
Boo0mie, ams aToro mapameTpa ydie UCHOIb30BaTh 3Ha4eHHe OoT 3 A0 5 curma. Uto
KacaeTcsl 4HCiia PaBHOOTCTOSIIMX TOYEK JaHHBIX (mar 2), Mbl OyJeM HCIOJIb30BaTh
9HCII0, KAK MUHUMYM, B JECATh pa3 OoJiblliee KOJMYECTBA CTAHIAPTHBIX OTKIOHEHHH,
koTopoe ucnonbsyercs B (1). Eciu mbr Beioepem 3 curma mist (1), Torma Bo3bMeM, 1O
kpaiiHeir mepe, 30 paBHOOTCTOSIIIMX TOYEK AAaHHBIX Uit (2). DTO O3Ha4aeT, 4yTO Ha
TOPU30HTAILHON OCH CIIEYEeT OTMETUTh OTPE30K OT MUHYC 3 CHIMa JI0 TUTIOC 3 CUTMa U
HaHecTd Ha HeM 30 PaBHOOTCTOSIIMX TOYEK. Tak Kak MEeXAy MUHYC 3 CUTMa M IUTIOC 3
CUTMa HaxoJUTCA 6 curMa W HaM HaJ0 Pa3MECTHTh Ha 3TOM oTpe3ke 30 paBHOOTCTOS-
IIMX TOYEK, MBI JOJDKHBI pa3fenuts 6 Ha 30 - 1, wim 29. 1o gact nam 0,2068965517.
[TepBoii Toukoi maHHBIX OyaeT MuHYyC 3. 3ateM MbI OyaeM nobasiarh 0,2068965517
KKIOU TpebIayIel Touke, moka He qocturHem mitoc 3. M tak Hanecem 30 paBHOOT-
CTOSIIIIMX TOYEK aHHBIX MeXAy MuUHYyC 3 U tumtoc 3. Hamel BTopoit Touko# JaHHBIX Oy-
net -3 + 0,2068965517 =-2,793103448, tpeTheit TOUKOM maHHBIX Oyner 2,79310344 +
0,2068965517 = -2,586206896, u Tak manee. Takum oO6pa3om, Mbl 3agaguM 30 TOYEK HA
TOPU30HTANBHOM ocu. Uem Ooubllle TOUeK JaHHBIX BBl UCIIONIB3YyeTe, TeM Jydlie Oyaer
paspelnieHue HOpMajbHOW KpuBOHW. M Cmosib30BaHWE KOJWYECTBA TOYEK B JIECATH pa3
0O0JIbIIIe YKCIIa CTAHIAPTHBIX OTKJIOHEHUH HE SIBISICTCS CTPOTHM MPABUIIOM OTPEICIICHUS
MUHHMAJbHOTO YHCIIa TOYEK JJaHHBIX. HopmanmbHOe pacmpejiesicHue SIBISCTCS He-
npepuignvim pactipenenenueM. OTHaKO MbI TOJDKHBI CHIENaTh €ro OUCKPEeMHbIM, YTOOBI
no Hemy Haiitu ontuManbHoe f. Uem GoJibliiee YHCIIO PAaBHOOTCTOSIIMX TOYEK JTaHHBIX
MBI HUCHONB3yeM, TeM OJIKe Hamia JTUCKPETHAas MOJeNh OylIeT K pealbHOMY
HETPEPBIBHOMY pactpeeneHuio. [logyemMy He cienyeT NCoIb30BaTh CIUIIKOM OOJIBIIOe
YHCIO TOYEK JaHHBIX? Uem Ooubllle TOYEK MaHHBIX BBl OyJETe WCIOJIB30BaTh B
HOpPMAaJIbHOW KPHBOM, TeM 0O0JIbIlie BPEMEHHU MMOHAT00MTCS TSl TIOMCKA OMTUMAIbHOTO f.
Jlaxxe eciu BbI OyJeTe€ HCIOIB30BaTh KOMIBIOTEP JIsi MOWCKAa onmTUMaibHOro f, mpwu
OOJIBIIIOM KOJUYECTBE TOYCK MAaHHBIX pacdyeT 3aliMeT JIOCTATOYHO MHOTO BPEMCHHU.
Bosiee TOro, Kaxkmas JOTMOJHHUTEIbHAS TOYKA JAHHBIX YBEIMYHMBACT pa3pelicHHE B
MEHBIIICH CTENeHH, YeM MpeabayInas Touka. Mbl OyJeM Ha3bIBaTh ONHUCAHHBIC BHIIIIC
JIBa BBOJHBIX TapameTpa oepanuuusarowumu napamempamu (bounding parameters).
Tperuit 1 yeTBEPTHI AT MO3BOJIST ONPEACIIUTH CPETHIO apUPMETHUECKYIO CACIKY U
CTaHJApTHOE OTKJIOHCHHWE ]I PhIHOYHOW CHCTEMBI, C KOTOPO# Bl padoracre. Eciu y
Bac HET MEXaHWYCCKOW CHUCTEMBI, MOKHO ITOJIYYHTh 3TH YHCIIA U3 OPOKEPCKUX OTUETOB.
OnvH H3 pealbHBIX TUTFOCOB PACCMAaTPHBAEMOr0 METOJA COCTOMT B TOM, YTO JUIS €O
WCTIOJIB30BaHUSI HE 0053aTeNbHO paboTaTh MO MEXaHHYECKOW CHCTEME, BaM JaXe He
HY)KHBI OPOKEPCKHE OTYEThl MJIM TOPrOBBIC pe3ysbTaThl B OymMakHO# (opme. Meron
MO’KHO HICTIOJTB30BaTh, PACCUMTAB JBa BBOJHBIX MapaMeTpa: CPEIHIOI apru(PMETHUSCKYIO
crenky (B MyHKTax WM I0JUIapax) U CTAHAAPTHOE OTKJIIOHEHHE CIACNOK (B MyHKTaX WA
J0JUTapax, B 3aBHCUMOCTH OT TOTO, YTO BBI HCIIOJIB3YETe JIJISl CPeTHEH apu(METHICCKON
cmenku). Ecnm  cTaHZapTHOE OTKJIOHEHHE CIOXHO pPacCudTaTh, TOTAA TMPOCTO
MOTIBITANTECh MOHSATH, HACKOJIBKO, B CPETHEM, ClIelKa OYIeT OTIMYaThCS OT CpEIHeH
cnenku. PaccuutaB cpenHee aOCONMIOTHOE OTKJIOHCHHE, BBl MOJMKETE HCIIOIB30BaTh
ypaBuenue (3.18) mms  mpeoOpa3oBaHHsl OIEHOYHOTO CPEIHEr0  abCOIOTHOTO
OTKJIOHEHHUSI B OIICHOYHOE CTAHJAPTHOE OTKJIOHCHHE:

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

r1€ S= cTaHgapTHOE OTKJIOHEHUE,
M = cpenHee aOCOIIOTHOE OTKIIOHCHHUE.



DT Ba mapaMmerpa, cpeaHee apuhMeTHIECKOe CpeHEH CACNKH U CTaHIAPTHOE OTKJIIO-
HEHUE CJEJIOK, Mbl Oy/leM Ha3bIBaTh OeUCMBUMENbHbIMU B800OHBIMU NAPAMEMPAMU.
Tenepb HaM Ha/O B3ATh BCE PABHOOTCTOSIIIUEC TOYKH JAHHBIX U3 miara (2) ¥ HaAWTH MX
COOTBETCTBYIOIIIME IIEHOBBIE 3HAYEHMsI, OCHOBBIBAsCh Ha CpelHEeM apu(pMETHYECKOM
3HAQYEHUH U CTAHJIAPTHOM OTKJIIOHEHWHU. BCIIOMHMM, YTO HAlld PAaBHOOTCTOSIIUE TOUYKHU
JAHHBIX BBIPAXKEHbl B CTAHJIAPTHBIX €IMHMIAX. Tenepp s KaXJAOW U3 3TUX PaBHO-
OTCTOSILIUX TOYEK JAHHBIX Mbl HAlJIeM COOTBETCTBYIOIIYIO LICHY:

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

raie D = neHoBoe 3HaueHne, COOTBETCTBYIOINICE 3HAUCHUIO CTAHIAPTHON €IUHUIIBI,
E = 3HaueHue cTaHIapTHON €OUHULIBI;
S = craHgapTHOE OTKIIOHEHUE,

U= cpennee apudpmMeTnueckoe.

[Tocne TOro xKak Mbl ONPEEIUIN BCE LIEHOBBIE 3HAYEHHs, COOTBETCTBYIOIINE KaXKIOU
TOYKE JJAHHBIX, MBI MOYKEM CKa3aTh, YTO CKOHCTPYHPOBAIIU paclpeaesieHUue, K KOTOPOMY,
KaK OXHUAAETCs, Oy0ym cmpemumsbcsi TOUKU JaHHBIX.

OpHako JaHHBIA METOJ MO3BOJISIET CAENaTh HAMHOTO Oousbiie. MBI MOXKEM BKIFOYHUTH
7IBa JIONOJHUTENbHBIX MapaMeTpa, KOTOpbhIe IMO3BOJISIT HaM pPAcCMOTPETh THUIIBI
CIICHApHEB «UTO €CIU». DTH MapaMeTpbl, KOTOPbIE Mbl HA30BEM Napamempamu <umo
ecnu», TIO3BOJISIIOT YBUJETh BIHMSHUE W3MEHEHUs Hallel cpelHed CAENKU, WIH U3MEHe-
HUSL JUcniepcd (CTaHIapTHOTO OTKIIOHEHUS) CACTIOK.

[TepBhIit U3 ATHX MapaMeTpOB, Ha3bIBaeMbIil corcamuem (Shrink), sarparuBaeT cpenHiO0
caenky. CxaTue — 3TO MPOCTO MHOXKUTENb Hallell cpenHeu caenku. Bernomuure, 4To
KOT/Ia MbI HAXOJIUM ONTHMaJIbHOE f, TO MOMyTHO MoJTyyaeM Jpyrue BETHYHHBI, KOTOPbIC
SIBJISIIOTCSI  TIOJIC3HBIMHM TMOOOYHBIMU TIpoAyKTamu onTumMaibHoro f. Takue pacuers
BKJIIOYAIOT cpeaHee reomerpuieckoe, TWR © cpeaHIO0 TE€OMETPUYECKYIO CHETKY.
Cxarue sIBIsSIeTCSI BEJIMYMHON, HA KOTOPYIO Mbl YMHO)Ka€M CPEIHIOI0 CAETKY eIle 10
TOr0, KaKk OCYIIECTBIsieM MOHMCK onTuManbHOro f. CremoBaTenbHO, CKaTHE MO3BOJISCT
HaM paccuuTarh ontuMmaiibHoe f s Toro ciywasi, Korja CpeiHsisi CIeNIKa 3aTPOHYTa
cKaTheM, a TaKKe paccuuTaTb HOBbIE IMOOOYHBIE NPOAYKTHI. IIpeAmonoxum, B
TOpPryeTe B CHCTEME, KOTopas B IOCIEAHee BpeMsi paboTana o4deHb 3(p(PEeKTUBHO. Bl
3HaeTe, YTO PaHO WM MO3/JHO CHCTEMa MPEKPATUT paboTaTh TAaK K€ YCIHEIIHO, TO3TOMY
XOTUTE 3HATh, YTO MPOU3OUIET, €CIIM CPENHSA CIeNKa OyJeT YMEHBIIICHA HAIMOJIOBUHY.
Hcnonw3ys 3Hauenue cxatus 0,5 (Tak kak ckaTue SIBISCTCS MHOKHUTEIEM, TO CPEIHSIs
cnenka, ymHoxeHHas Ha 0,5, OyneT paBHa TOJIOBHHE CpPEIHEH CHENKH), BBl MOXETE
HAWTH onTHUMaibHOE f, KOTJa CpemHssl C/IeNKa YMECHBIIACTCS HAMOJIOBUHY. Bl cMokeTe
YBUJIETh, KaK TaKWe W3MEHEHHUs 3aTParuBalOT T'€OMETPHUYECKYIO CPEIHIOI CHEIKY U
apyrue BenuduHbl. lMcmonb3ys 3HaueHHe ckaTusi 2, Bbl TaKXKe€ CMOXKETE YBHUIETh
MOCTIEACTBHS YABOCHUS CpelHel caenku. JpyruMu ciioBaMu, mapaMeTp CKATHS MOXKET
TAKXK€ HCMOJb30BaThCS JUIsl yBEIWYEHHMs Ballel cpenHeil caenku. bonee Toro, oH
MO3BOJISICT BaM B35Th HEMPHOBLIBHYIO CUCTEMY (TO €CTh CUCTEMY CO CPEIHEH CIeNKO
MEHBIIIC HYJIsI) M, HCIOJb3ys OTPHLATEIbHOE 3HAYEHHE C)KaTHs, MOCMOTPETh, YTO
MPOM30MIET, €CIIM 3Ta CUCTEMa CTaHeT NMPUObUILHOU. JlomycTuM, Y Bac €cTh CUCTEMA,
KOTOpasi moka3biBaeT cpeanioo caenky -100 mommapos. Ecnu BBl OyaeTe MCnonb30BaTh
3HaueHue cxkatus -0,5, To momyumte onmtumanbHoe f UL 3TOrO pacmpeneneHus co
cpenneit caenkoi 50 moyapos, Tak kak -100 * * -0,5 = 50. Eciu 651 MBI MiCTIONB30BAIH
¢dakTop cxkatus -2, TO MOJNydWwiId Obl pacrpenerneHue co cpeanei cuenkoi 200
nosutapoB. CrieyeT KpaiiHe akKypaTHO HMCIIOJIb30BaTh MMapaMeTphbl «4TO €CIIU», TaK Kak
OHH JIETKO MOTYT MPUBECTU K HEMPABWIBLHBIM Pe3yJbTaTaM. Yike ObLIO YIIOMSHYTO, YTO
BBl MOKETE TIPEBPATHTH CUCTEMY C OTPHUIATEIHHOU apu(METUUECKONU CPETHEH CIAEITKOM
B MPUOBUIBHYIO CHCTEMY. DTO MOXXET MPHUBECTH K MpoOiieMaM, €CiH, Halmpumep, B



OyayiieM, y Bac MO-TIpeXHEMYy OyIeT oTpuuaTelibHOe OxuaaHue. J[pyroit mapamerp
«4TO €CITU» HasbIBaeTCs pacmsicenuem (Stretch), Ho oH He MPOTHBOIOIOXKEH CXKATHUIO,
KaK MOXXHO ObUIO ObI TOAyMaTh. PacTsDKEHHE SBISCTCS MHOXHTEJICM CTaHIAPTHOTO
OTKJIOHEHMs. BBl MOKeTe HCIOJIb30BaTh 3TOT MapaMeTp ISl ONpPEIEIICHUS BIMSHUS
pa3dopoca Ha f u ero moOouHBIE TPOAYKTHL. PacTskeHue Bcerga OHKHO OBITh
MOJIOKUTEITHHBIM YHCJIOM, B TO BPEMSI KaK CIKAaTHE MOXKET OBITh MOJIOKUTEIHHBIM WIIH
oTpHULIaTeIbHBIM  (ITOKa CpemHss CHeNIKa, YMHOXKCHHAs Ha C)KaTue, HUMeeT IIo-
JIOKUTENbHOE 3Ha4YeHue). Eciau BbI XOTHUTE YBHICTh, YTO MPOM30MIET, KOTIa BaIle
CTaHJAPTHOE OTKJIOHEHUE YJIBOUTCS, MIPOCTO MCIIOJB3YHTE 3HAUCHHE 2 ISl PACTSKCHUS.
UToOBI YBUAECTH, YTO MPOU3OUIET, €CIM Pa3dpOC YMEHBIIUTCS, UCTIONB3YWTE 3HAUYEHUE
meHbie 1.ITpu HMCmoab30BaHWM 3TOrO METOZA BBl 3aMETHTE, YTO, KOTJIa PaCTSIKCHHE
CTPEMHUTCSI K HYJIO, 3HAYCHHUsSI TTOOOYHBIX MPOJYKTOB YBEIUYMBAIOTCS, U, B pE3yJIbTaTe,
BBl TOJy4yaeTe OoJiee ONTHUMUCTUYHYIO OIEHKY Oyaymiero, u Haobopot. Cxkarue
paboTaeT MPOTUBOIIOJIOKHBIM 00Pa30M, TaK KaK IMPH CKATHU, CTPEMSIIIEMCSI K HYJIIO, MBI
nojyyaeMm OoJiee IECCUMUCTUYHbIE OLEHKH OyayIiero, 1 Haooopot. Ilocie Toro kak Mbl
3aj1aJiM 3HAYCHHsI, KOTOpPbIC OyIeM MCIOIb30BaTh /I PACTSHKCHUS U cxkatus (ceifuac u
JUIE OJTHOTO, W JJIA JPYroro Mbl OyJEeM HCIOJb30BaTh CIUHMILY, TO €CTh OCTaBUM
JEHCTBUTEIbHBIC TTApaMeTPhl 0€3 H3MEHECHHMS), MOKHO M3MEHUTH ypaBHeHue (3.27):

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

rae D = 3HaueHue 1EHBI, COOTBETCTBYIOIIEE 3HAUCHUIO CTAHAAPTHOW SUHHUIIB,
E = 3HaueHMe CTaHIApTHOW CIUHUIIBI,
S = cTraHmapTHOE OTKIOHEHHUE,

U = cpeanee apudmeTHIecKoe.

[Toxsenem utoru. [lepBbie 1Ba 11ara OMPEACIAIOT OTPAHUYHUTEIIbHBIC TAPAMETPhI (YHCII0
CUrMa ¢ KaXJIOH CTOPOHBI OT CPEIHEr0, a TaKKe KOJIMYECTBO PABHOOTCTOSIIMX TOUYECK
JAHHBIX, KOTOPOE MBI COOMpaeMCsl UCIIOIb30BaTh B 3TOM HHTEpBAJIE).
Crnenyromue aBa mara — 3TO HAXOXKICHUE JICHCTBHUTEIBHBIX BBOJHBIX IapaMETPOB
(cpemueit apupMeTHUECKON CHEIKH M CTAHAAPTHOTO OTKJIOHEHHs). MBI MOXEM TIO-
JYYUTh 3TH TMapaMeTpbl AMIUPHUYECKH W3 PE3yJIbTATOB TOPTOBOW CHCTEMBbI WU W3
OpOKEpPCKUX OTYETOB. MOKHO TaKXKE MOJIYYHTh 3TH BEIMYMHBI OIEHOYHBIM IyTEM, HO
MOMHUTE, YTO PE3YJIbTAThl B 3TOM Ciy4ae OyIyT HACTOJBKO TOYHBI, HACKOJIBKO TOYHBI
BaIlld OIEHKH. [ISThI ¥ 1IeCTON mIaru mo3BOISIOT OMPEACIUTh (PaKTOPhI, KOTOPHIE HAZI0
UCTIONB30BaTh I PACTSHKCHHUS M CXKATWs, €CJIIM Bbl COOMpAacTeCch HCIOIb30BATh
CIICHAPUH «YTO €CJIM», B MPOTHBHOM CIIydae MPOCTO HCIOJIb3YHTE CAMHHUILY Kak s
pacTshkeHus, Tak u s cxkatus. CebMbIM mIaroM OyJET HMCIOJIb30BAHUE YpPaBHCHUS
(3.28) s mpeoOpa3oBaHus paBHOOTCTOSIIUX TOUEK JAHHBIX U3 CTAHIAPTHBIX 3HAUCHHI
a100 B MyHKTHI, JTHOO B JO/UTaphl (B 3aBUCHMOCTH OT TOT'O, YTO BbI HCIIOJIb30BAIH B
Ka4yeCTBE BBOJHBIX MAHHBIX IS CpPeIHEH apu(MeTHUecKOW CHACIKH M CTaHIApTHOTO
OTKJIOHEHHS]).

BocbMoii mar mo3BOJUT HaWTH BEPOSTHOCTH, acconuupoBaHHyro (associated) (ma-
XOJIAIIYIOCS BO B3aMMHO OJHO3HAYHOM COOTBETCTBHMH) C Ka)IOW M3 PABHOOTCTOSIIUX
TOYEK JaHHBIX. DTa BEPOSITHOCTD OINpeesieTcs ypaBHenuem 3.21):



(321)  N(Z)=1-N(Z)*((1,330274429 + Y * 5) - (1,821255978 + Y ~ 4) +
e+ (1781477937 " 3)- (0356363782 + Y~ 2) +

Loy s+ (031938153 +Y))

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

re Y = 1/(1 +0,2316419 x ABS(Z));

ABS() = ¢yHKitus abCOAIOTHOTO 3HAYEHHUS,
T N'(Z) = 0,398942 « EXP(- (Z ~ 2/ 2));

EXP = skcnoHeHUMaabHasi QYHKIIHSI.

MaI OyaeM ucnonb3oBath ypaBaenue (3.21) 6e3 oroBopku «eciau Z < 0, Torma N(Z) =1 -
N(Z)», Tak Kak HaM HaJ0 3HaTh, KAKOBa BEPOSTHOCTh COOBITHSI, PABHOTO WJIH
MPEBBIMIAIONIETO 33JaHHOE KOJIMYECTBO CTAaHAAPTHBIX CIUHHUII.

Kaxxas Touka JaHHBIX UMEET CTAHJAPTHOE 3HAUCHHE, OMPEICIIAEMOE KaK mapamerp
Z B ypaBHenuu (3.21), a Takke 3HauCHHWE, BBIPOKCHHOEC B JOJUIapaX WM ITyHKTaX.
CymiecTByeT emie OAHA MEPEeMEHHAas, COOTBETCTBYIOIAs KaXXJIOW pPaBHOOTCTOSIEH
TOYKE JaHHBIX, — ACCOI[MMPOBAHHAS BEPOSITHOCTb.

AJITOPUTM pacyera

Anroput™m OyAeT IPOAEMOHCTPUPOBAH HAa TOPTOBOM IMPUMEPE, YKE PACCMOTPEHHOM B
sTo TinaBe. Tak kak Hamu 232 CHOENKHA BBIpXKEHBI B MyHKTax, HaM CIEIyeT
peoOpa3oBaTh UX B COOTBETCTBYIOIINE OJIAPOBBIC 3HaUeHUs. Kakoit nMeHHO

PBIHOK paccMaTpHUBAaeTCsl, HAM HEU3BECTHO, MOATOMY 33/1alUM IPOU3BOJIbHOE 3HAUCHHE
B 1000 nomnapos 3a myHkT. Takum o6paszom, cpeanss caenka 0,330129 npeobpazyercs B
0,330129 * 1000 momnapos, unu B 330,13 nomnapa. CranaaptHoe oTkinonenue 1,743232,
ymHoxxeHHoe Ha 1000 nmommapoB 3a myHKT, craHeT paBHO 1743,23 nommapa. Temepb
nocTpouM Matpuily. CHavana Mbl TOJDKHBI ONPEICTUTh TUana3oH (KOJIMYeCTBO CHIMa OT
CpEeHEr0), B KOTOPBIH MOMaaloT JaHHbIe. B HalleM nmpumepe Mbl BIOepeM 3 curma, 4to
O3HayYaeT JAMana3oH oT MuHyc 3 curma Jo mioc 3 curma. OTMeTbTe, 4TO CleayeT
UCIOJIb30BaTh OJIMHAKOBOE KOJMYECTBO CHIMa ClIeBa U CIpaBa OT cpemHero. [lamee
CJIEyeT OMpPENEIUThCS C TEM, Ha CKOJbKO PABHOOTCTOSIIMX TOYEK JAHHBIX Pa3JelIUTh
MOJTyYeHHBIM MHTEpBaji. BriOpaB 61, Mbl MOMyuyuM TOUKY JNAHHBIX Ha KaXKAOH AecATOu
4acTU CTaHJApPTHOM enuHuIbl. Takum o0pa3oMm, MBI 3aJaauM CTOJIOEIl CTaHJapTHBIX
3HAYCHUH.

Tenepp MBI JOMXKHBI OIpENEIUTh CcpenHee apupMeTHUecKoe, KoTropoe Oynem Huc-
MOJIb30BaTh B Ka4eCTBE BBOJHOTO JAHHOTO. MBI ONpPENEIUM €T0 dMIUPUIECKU U3 232
cIeNoK, B HameM ciydae oHo paBHO 330,13 momapa. Jlasiee Mbl HalileM CTaHIAPTHOE
OTKJIOHEHHE, KOTOPOE TAKXKE OMPEeTUM IMITUpUIecKH U3 232 cIeNI0K, OHO OyJeT paBHO
1743,23 nonmapa. Temeps paccuuTaeM crTosnbeln acconumupoBaHHBIX P&L, To ecTh
ompeaenum P&L mns xaxkmoro craHmapTHOro 3HaueHus. Ho 10 Toro xak ompenensrtsb
CTOJIOCI] acCOMUPOBAaHHBIX P&L, MBI MODKHBI 3a7aTh 3HAYCHUS I PACTSDKCHHS H
cxkarus. Tak kak ceiiyac Mbl HE COOMpaeMCsl pacCMaTPUBATh CIICHAPUU «UYTO €CIH», TO
BO3bMEM EIMHMILY KaK JIsl paCTSDKEHHUS, TaK U IS COKATHsl.

Cpennee apudmernueckoe = 330,13
CrannapTHoe oTKIIOHeHHUE = 1743,23
Pactsoxenne = 1

Cxartne = 1



C nmomompio ypaBHeHus (3.28) MOXKHO paccuuTaTh CTOJOEI acCOMHPOBAaHHBIX P&L.
J11s1 5TOTr0 BO3BMHUTE KaXKI0€ CTAaHAapPTHOE 3HAYCHHE U MMOJCTaBbTe B ypaBHeHHE (3.28):

(329) D =(U* Cxarue) + (S* E* Pactsokenue),
rne D = 3HaueHHe 1IeHBI, COOTBETCTBYIOIICE 3HAUCHUIO CTaHAAPTHOM CIMHHUIIBI;
E = 3HaueHue cTaHIapTHON €MHHULIBI;
S = craHIapTHOE OTKJIOHCHHUE,
U=cpennee apupMeTuieckoe.
[Tpu crangapTHOM 3HaUeHUH -3 acconmupoBanHoe P& L cocraBmuser:

D = (U * Cxarne) + (S* E * PacTskenne) = (330,129 * 1) + (1743232 * (-3) * 1) =
330,129 + (-5229,696) = 330,129 - 5229,696 = -4899,567

Takum oOpa3omMm, accoumupoBanHoe P&L mpu crangapTHOM 3HaueHHH -3 pPaBHO -
4899,567. Temeppr HaMm HaIO OMpPENETUTH accoluupoBaHHoe P&L mms ciemyromero
CTaHJAPTHOTO 3HAYCHUS, KOTOPOE COCTABIISACT -2,9, IS Yero PeiiuM TO K€ YpaBHCHHUE
(3.29), Toapko Ha 3TOT pa3 Bo3bMeM E = -2,9. Tenepp omnpenenuM cToa0€I acCOIHHU-
POBaHHOW BEPOSTHOCTH. E€ MOXKHO pacCcyMTaTh, MCIOJB3YsI CTAHAAPTHOE 3HAYCHHE B
Ka4yecTBE BBOJHOIO JaHHOrO jias Z B ypaBHeHuu (3.21) 6e3 oroBopku «eciu Z < O,
toraa N(Z) = 1 - N(Z)». Ilpu cranaapTaHom 3HaueHun -3 (Z = -3) monydaem:

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

N(Z)=1-N(2),tre Y =1/(1+0,2316419 *ABS(Z));

ABS() = QpyHKImst aOCOTOTHOTO 3HAYCHHS;

V N'(Z) =0,398942 * EXP (- (2"2/2));
EXP() = sxcnionennmanpHas GyHknus. Takum oOpa3zom:

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

OtmethTe, eciu Z MeeT oTpuliarenbHoe 3HaueHue (Z = -3), Ham He Hajao MeHATh N(Z)
Ha N(Z) = 1 - N(Z). Ternepp a5 Ka)K10T0 3HAYEHUS B CTOJIOIE CTAHAAPTHBIX 3HAYCHHMA
OyIyT COOTBETCTBYIOIIME 3HAYCHUS B CTOJOLE accommupoBaHHBIX P&L u B cronbue
aCCOIIMMPOBAHHON BEPOSATHOCTH. DTO MOKA3aHO B cienytomei Tadmuie. [locie Toro kak
BbI 3aIOJIHUTE 3TH TPH CTOJIOA, MOXKHO HayaTh MOMCK ONTHMAJIbHOTO f U ero moOo4HbIX
MTPOTYKTOB.



CrangapTHoe AcconuupoBannsle P& L AccounnpoBanHas AcconunpoBanHoe 3HaueHne HPR npu

3HAYEHUE BEPOSITHOCTD f=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
-2,6 ($4202,27) 0,004661 0,9999598499
-2,5 ($4027,95) 0,006210 0,9999487404
-24 ($3853,63) 0,008198 0,9999352717
-2,3 ($3679,30) 0,010724 0,9999191675
-2,2 ($3504,98) 0,013903 0,9999001875
IIpooonncenue

CrangapTHoe AcconunpoBannsle P&L  AcconunpoBannas AccouumnpoBanHoe 3HaueHne HPR npu
3HaYEHUE BEPOSITHOCTh f=0,01

21 ($3330,66) 0,017864 0,9998781535
-2,0 ($3156,33) 0,022750 0,9998529794
-19 ($2982,01) 0,028716 0,9998247051
-18 ($2807,69) 0,035930 0,9997935316
-1,7 ($2633,37) 0,044565 0,9997598578
-1,6 ($2459,04) 0,054799 0,9997243139
-15 ($2284,72) 0,066807 0,9996877915
-14 ($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
-04 ($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

03 $853,10 0,382088 1,0006649234



04 $1027,42 0,344578 1,0007220715

0,5 $1201,75 0,308537 1,0007561259
Ipooonxncenue

CrangapTHoe AcconunpoBannsle P&L  AcconumnpoBannas AccouumnpoBanHoe 3HaueHne HPR npu
3HAYCHUE BEpOSATHOCTH f=0,01

0,6 $1376,07 0,274253 1,0007694689
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
10 $2073,36 0,158655 1,0006701921
11 $2247,68 0,135666 1,0006211392
12 $2422,01 0,115070 1,0005675842
13 $2596,33 0,096800 1,0005117319
14 $2770,65 0,080757 1,0004554875
15 $2944,98 0,066807 1,0004004351
16 $3119,30 0,054799 1,0003478328
17 $3293,62 0,044565 1,0002986228
18 $3,467,95 0,035930 1,0002534528
19 $3642,27 0,028716 1,0002127072
2,0 $3816,59 0,022750 1,0001765438
21 $3990,92 0,017864 1,000144934
2,2 $4165,24 0,013903 1,0001177033
23 $4339,56 0,010724 1,0000945697
24 $4513,89 0,008198 1,0000751794
25 $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
29 $5385,50 0,001866 1,0000203976
3,0 $5559,83 0,001350 1,0000152327

IMo6ounbie npoaykrs npu f= 0,01:

TWR= 1,0053555695

Cymma BeposiTHOcTel = 7,9791232176
Cpennee reomerpuucckoe = 1,0006696309
GAT = $328,09 nomapa.

OntumanbrHoe f Hajmo uckath crienyromum oOpa3zoM. CHadana Bbl JOJDKHBI OINpejie-
JUTBCS ¢ MeTooM morcka f. MoxkHo mpocto mepebpats uucia ot 0 10 1 ¢ onpeneneH-
HbM maroM (Hanpumep 0,01), UCONB3yst UTEPAIIMOHHBIA METO, MJIA IPUMEHUTD METO/T



napaboIMYecKod WHTEPHOJSIINUM, ONUCAaHHBIM B KHUTe «DOpMyIbl yHpaBiICHUS
noptdenem». Bam ciaenyer onpenenuts, kakoe 3Hadenue f (Mexxay O m 1) mo3Bomut
MOJYy4YUTh HauboublIee cpeaHee reomerpuueckoe. Ilocae Toro kak BBl ONMpPENEIUTECH C
METOZOM TIOMCKa, CIeAyeT HaWTH acconmupoBaHHOoe P&L wHaumxymmero cioydas. B
HallleM mpuMepe 31o 3HaueHue P& L, cooTBercTByromIee -3 CTaHIAPTHBIM €IUHHIIAM, TO
ecTh -4899,57.

JInst Toro 4ToObl HAWTH CPEeTHHE TeOMETPHUYECKHE JUIsl 3HaYeHuil f, koTopbie Bl Oynere
nepeduparb B TMOHMCKE ONTHUMAJIbHOTO, HYXHO Npeodpa3oBaTh KaxkJ0€ 3HAUYCHHE
accoruupoBanHbix P& L u BepositHocth B HPR. Ypasuenue (3.30) mo3BosnsieT paccuu-
tath HPR:

(3.30) HPR=(1+(@L/W/(-D))) "R
rmue L = acconunpoBanHoe 3HaueHue P&L;
W = acconunpoBanHoe 3HadeHne P&L HauXyJUIEro ciyudas (3T0 Beerna
OTPHIIATEIILHOE 3HAYECHHUE);
f= tectupyemoe 3nauenwue f;
P = acconuupoBanHasi BEpOSITHOCTD.

Jns f=0,01 naiinem accoummpoBanHoe HPR mpu crammaptHom 3HaueHun-3. Acco-
nuupoBanHoe P& L Hanxypamiero ciydas cocrapiser -4899,57. [losromy HPR pasHo:

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

[Mocne Toro kak Mbl HaiieM accoruupoBanubie HPR s Tectupyemoro f (0,01 B Hamem
npumepe), MoxHo paccuutath TWR. TWR — 310 mnpomssenenne Bcex HPR mis
JaHHOTO 3Ha4YeHus f:

331  TWR=([[npr),
i=1

rae N = o0miee YuCI0 paBHOOTCTOSIIIUX TOYEK TAHHBIX;
HPR = HPR wu3 ypaBuenus (3.30), cOOTBETCTBYIOIEE TOYKE MAHHBIX I.

[Mostomy mist Hamero Tectupyemoro 3Hadenus f= 0,01 TWR paBHno:

TWR =0,9999864325 * 0,99998191/79 * ... * 1,0000152327 = 1,0053555695

Mpgb1 Mmoxem Jierko npeodpazoBath TWR B cpennee reomerpudeckoe, Bo3eas TWR B
CTCIICHb, PAaBHYIO CIAWHUIIC, HOHGHCHHOﬁ Ha CyMMY BCCX aCCOUHMUPOBAHHBIX
BEPOATHOCTEM.

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

i=1
raie N == 4ucao paBHOOTCTOSAIINUX TOUYEK JTAHHBIX;

R= aCCoOMMUPOBaHHAA BEPOATHOCTb TOUKH JAHHBIX i.

Ecau MbI TpOCYyMMHUpPYEM 3HAYEHUSI CTOJI0Ia, KOTOPBIH BKIOUaeT 61 acconnupoBaHHYIO
BEpOATHOCTH, monyunMm 7,979105. [Mosromy cpemnee reomerpuueckoe mpu f= 0,01
paBHO:

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



MpbI MOXeM TakkKe pacCUMTaTh CPEIHIO reomerpudeckyro cuenky (GAT). Dro cymma,
KOTOPYIO BBI ObI 3apaboTaiy B CPEAHEM Ha KOHTPAKT 3a CAEIKY, €CJI Obl TOPTOBAIIN TIPH
3TOM pacHpeie]iCHUH Pe3yJIbTaToOB U MPH JaHHOM 3HayeHuH f.

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

rne  G(f) = cpennee reomeTpudeckoe st JTaHHOTO 3HaueHUs f;
W = acconunpoBannoe P& L nauxyniiero ciydasi.

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

Taxum oOpa3om, B cpelHEM Ha KOHTPAKT MOXKHO OXKHMJaTh BeiUrphiia B 328,09 nonnapa.
Terepp mepeiiaeM K ClEAyrOlIeMy 3HadeHHIO f, KOTOpoe MODKHO TECTHPOBATHCS B
COOTBETCTBHUH C BRIOPAHHO# MpolieAypol noucka ontumainsHoro f. B Hamewm ciyuae mMbl
nposepsieM 3Ha4yeHust f or 0 mo 1 ¢ marom 0,01, Tak YTO CJIEAYIOIIMM TECTUPYEMbIM
snadyenueM f Oymer 0,02. Paccuntaem HOBBIH cTOs0eI acconupoBanHbix HPR, a Taxke
nHaitnem TWR u cpennee reomerpudueckoe. 3Hadenue f, koropoe B pesysnbrare Aact
HAWBBICIIIEE CpPEJHEE TEeOMETPUYECKOE, SBIACTCA ONTUMAJIbHBIM (IS BBOJHBIX
napaMeTpoB, KOTOPbIE MbI HCMONB30Bajiu). Ecim Obl IS JaHHOTO MPUMEPa MBI
NPOIO/DKWIIM TOUCK omTuManbHoro f, To momyumnmu 6w1 f= 0,744 (mpu pacuere
ontumansHoro f ucmonesyercs mar 0,001). CpeaHee reoMeTpHYECKOE B 3TOM ClTydae
paBHo 1,0265. CooTBeTcTByIOIIasi CpelHsAsS reoMeTpuueckas caenka coctaBuT 174,45
JoJuTapa.
Crnemyer oTMeTHTh, 4TO camo 1o cebe 3Hadenne TWR He cromps BaxHo. Korma mbl
paccunThIBaEM CpEHEE T€OMETPUUYECKOE MapaMeTpUUecKH, Kak B 3ToM npumepe, TWR
MPOCTO SIBIISICTCSI MPOMEXKYTOYHBIM IIIArOM JIJISL TIOJIyYEHHsI STOTO CPEIHEro Ieo-
MeTpuieckoro. Tenepb MbI MOXKEM paccuyuTaTh, KakuMm Obuto Okl Hame TWR mocie X
CHIEJIOK, BO3BEIs cpelHee reoMerpuueckoe B creneHb X. [lodToMy ecimu Mbl XOTUM
paccuntath TWR mis 232 cnenok npu cpearem reomerpudeckom 1,0265, To ciemyer
Bo3zBectu 1,0265 B cremenp 232, uto mact 431,79. B Takom cimydae, mpu TOProBie ¢
ontumansHbM f =0,744 moxHO oxunath npuosts 43079% ((431,79 - 1) * 100) mocne
232 cnenok. Eme omgHuM moOOYHBIM TPOAYKTOM, KOTOPBIH MBI paccuuTaem, Oynaer
HOpor reoMeTpudecko Toprosiu (2.02):
[MTopor reometpuueckoit Toprosiu = 330,13/174,45 * -4899,57 / -0,744 = 12462,32
OrmetbTe, 9TO 3HAUeHHE cpeaner apupmerndeckoin cuenku 330,13 mommapa He SBIIS-
eTCs Pe3yJIbTaTOM, TOJYYCHHBIM C TIOMOIIBIO 3TOTO METO/A, a MCIOIb3yeTCsl KaK OJUH
13 BBOJIHBIX ITAPaMETPOB.

MpI MokeM TipeoOpa3oBaTh onTuMalbHOE f B KOIMYECTBO KOHTPAKTOB ISl TOPTOBIIH
C TIOMOIIIBIO YPABHCHHUS .

(3.34) K=E/Q,

rac K =4ucno KOHTPAKTOB IJIsI TOPTOBJIIA,

E = rexymuuii 6ananc cuera.

(3.35)  Q=WI(-),

rne W = accouuupoBannoe P& L nauxymmiero ciyyas;

OtmetbTe, uTOo MepemMeHHass Q mpencTaBiseT COOOM YHMCIIO, HA KOTOPOE BBl JOJIKHBI
paznenuth OajaHc cuera, YTOOBI Y3HATh CKOJIBKUMHU KOHTPAKTaMH TOPrOBaTh, MPU STOM
OaylaHC TOHKEH KETHEBHO KOPPEKTUPOBATHCA. Bo3Bpamiasce k HameMmy npumepy: Q =
-4899,57 / -0,744 = $6585,44



CrnenoBarenbHO, MBI OyzeM ToproBath 1 KoHTpakTOM Ha Kaxnable 6585,44 nonnmapa Ha
Oamance cueta. J{nsa cyera pasmepom B 25 000 mosmapoB 3TO 03HAYaET, YTO MBI OyneM
TOProBaTh:

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

Tak kak MBI HE MOXEM TOProBaTh APOOHBIMH KOHTPAKTAMH, TO JOJIKHBI OKPYTIUTH ITO
gucio 3,796253553 BHu3 10 Ommkaiimiero 1enoro yucna. [loatomy mis caera B 25 000
JI0JUTApOB MBI OyJIeM TOpProBaTh 3 KOHTpakTaMu. [IpuymHa, IO KOTOpPOW MBI BCernaa
OylleM OKpYIJISITh BHHM3, a HE BBEPX, COCTOMT B TOM, YTO IUIaTa 3a HAXOXKJICHUE HIDKE
onTuManbHOro f MeHblIe, 4eM 1UIaTa 3a HaXO0KIECHHE BBIIIIE.

OTMeThTe, HACKOJIBKO YYBCTBUTEIIPHA TOPTOBJS ONTHMAIBHBIM YHUCJIOM KOHTPAKTOB K
HauxyameMy YyObITKy. Haumxymammii yOBITOK 3aBHCHT TOJIBKO OT TOTO, Ha CKOJIBKO
CTaHJIAPTHBIX OTKJIOHEHUM BBl OTXOJUTE BJEBO OT cpeaHero. JlaHHBIM oOrpaHu-
YUTENBHBIA TTapaMeTp, UHTEPBAJ, BBIPAXKCHHBINM B KOJIMYECTBE CTAHIAPTHBIX OTKIIOHE-
HUM, OYCHb BaKeH. B Hamem pacdere Mbl BHIOpAIW TPH CHTMa. DTO O3HAYAET, YTO MBI
JIOITyCKaeM MPOUTPHIIT B Tpu curMa. OJHAKO TIPOUTPHIII 32 MpeeaMH TPEX CUrMa Mo-
KET CHJIBHO HaM TMOBPEANTH, €CIIM OH BBIAJET CIMIIKOM JaJIeKo 3a 3To 3HaueHue. I[lo-
ATOMY BaM CJeAyeT OBbITh OYEHb OCTOPOKHBIMH C BBIOOPOM STOTO OTPAHUYUTEITHHOTO
napamerpa. OT BeNMYMHBI WHTEpBajga 3aBHCUT OYEHb MHOTOE€. 3aMeThTe, 4TO IS
MPOCTOTHI U3JIOKEHUS MBI HE YUWTHIBAIM KOMUCCHOHHBIE W TMPOCKalb3biBaHue. Eciu
YYUTBIBaTh KOMHCCHOHHBIC M TPOCKaJIb3bIBAHHE, TO CJEAYET BHIYECTh X J0JUIAPOB
KOMHUCCHOHHBIX U TIPOCKaIbh3bIBAHUS M3 KAXKIOH CIEIKH B CAaMOM HaJale. 3aTeM CleayeT
paccyuTaTh CPEIHIO apu(PMETHUECKYIO CICTKY M CTaHJAapPTHOE OTKJIOHEHHWE Ha OCHOBE
232 W3MEHEHHBIX CJENIOK W Jaliee BBIMOJHHUTH YK€ W3BECTHYIO Mpoleaypy. Temepb
pPacCMOTPHM  CIIEHApHil «4dTo ecnu». JlomycTuM, MBI XOTHM TIOCMOTPETh, YTO
MPOU30M/IET, €CIM NPUOBLIL B CpeHel caenke ymMeHnbutes Basoe (cxatue = 0,5). la-
Jiee TIPEIITOJIOKHM, YTO PBIHOK CTAHOBHTCS OYEHB BOJATHIBHBIM M JUCIICPCHUS YBEIH-
ynBaetcs Ha 60% (pactsokenue = 1,6). [ToacTaBisas 3TH mapaMeTpbl B CHCTEMY, MBI MO-
KEM MMOCMOTPETh, KaK OHH BIUSAIOT HAa OMTUMAIbHOE f, ¥ CKOPPEKTHPOBATH HAIILy TOP-
TOBIIIO 00 M020, KaK 3TH HU3MEHEHMsI MPOU30HAYyT Ha camoMm fene. Takum oOpazom,
ontumainsHoe f Oynet paBro 0,262, 4TO COOTBETCTBYET TOProBiie 1 KOHTPAKTOM Ha KaK-
apie 31 305,92 nosnapa Ha Ganmance cuera (Tak kak P&L Hamxyamiero ciydast CHIBHO
3a-

BHCHT OT pacTsbKeHUs U cxkatus). CpenHee reomerpudeckoe ymaaer 10 1,0027, cpemuss
reoMerpuueckas caenka ymensmmres qo 83,02 nomrapa, a TWR 3a 232 cnenku Oyxaer
paBHo 1,869. Takue u3MeHEHHs BBI3BaHBI yMEHbIIEHHEM cpenHeit caenku Ha 50% wu
YBEJIMUCHUEM CTAHIAPTHOTO OTKIOHEHHs Ha 60%, 4TO BIOJIHE MOXKET MPOU3OUTH Ha
mpakTHKe. Takke BO3MOXKHO, 4TO Oyaymiee OyaeT Oojee OiaronpusiTHO, 4eM MpOILIOe.
MBI MOXKEM MPOAHATU3UPOBATH APYTYIO CUTYaNnt0. JJOmycTUM, MBI XOTUM ITOCMOTPETH,
YTO MPOU3OMAET, €CIIM Hala cpeaHss npuosUTs yBenuuutcs Ha 10%. [{ns aToro cnenyer
BBecTH 3HaueHUe cxkatus 1,1. [TapaMeTphl «4TO eciu», pacTsHKEHUE M CKaTUE, KpaiHe
Ba)KHBI B yIIPABICHUU KAITUTAIIOM.

Yem Onroke Barie pacnpe/iesieHne TOproBeix P& L k HOpMaIbHOMY, TEM JIydiie OyaeT
pabotath Meto. [Ipobrema Moyt Bcex METOIOB yIPaBJICHHUSI IEHbraMH COCTOUT B TOM,
YTO CIIEAYET YUUTHIBATH ONPEICICHHBIN «KOAXPOHUIMEHT YXYAMWEHHU». 31eCh VXyouieHue
— 3TO pa3HUIla MEXKAY HOPMAJIbHBIM pachlpeelieHueM U pacrpeaeeHueM, KOTOPOE BbI
peayibHO mony4aere. PazHUIIAa MEXKIy HUMU M €CTh KOIPQPUIIMCHT yXYAIICHUS, H YeM
0osbI1e ATOT KO3PPUIeHt, TeM MmeHee 3(h(HEeKTUBHBIM CTAHOBUTCS METO/I.

C moMoIIBbI0 BBIIICOMMCAHHOTO METOAA MBI ONPEICSIIHIIN, YTO TOPTOBIs 1 KOHTpaK-
TOM Ha Kaxabie 6585,44 nomnapa Ha G6anaHce cyeta onTuManbHa. OJHAKO €CIU OBl MBI
COBEPILIWIN 3TH CICIKA Ha MPAKTUKE W OMPEACTHIN onTtuMaibHoe f smmupuuecku, To
onTUMaiIbHBIM ObLT OBl 1 KOHTpakT Ha Kaxable /918,04 nonnapa Ha Ganance cuera. Kak
MOKHO BHJICTh, HCIIOJH30BAaHHUEC HOPMAIBLHOTO PACHPEICIICHUsS CMECTHIIO HAC CJIeTKa
BIIPAaBO BJIOJIb KpHUBO# f 1 mpHBENIO K TOPropiie HECKOJIBLKO OOJBIIMM YHUCIOM KOHTpPAK-
TOB, YEM TIpeJTaraeT SMIUPUICCKHIA METOI.



OpHako, Kak Mbl YBHJIUM TI03)K€, MHOTO€ TOBOPUT B IOJIb3Y TOTO, YTO Oy[yliee pac-
npeneneHue LeH OyneT HopMaibHbIM. Korzma Mbl IOKynmaeM WM IPOAAEM OILMOH,
NPEaNoNIoKeHne, 4yTo Oyaylee pacrpesieieHne M3MEHEHUH LieHbl 0a30BOr0 HHCTPY-
MeHTa OyJleT HOPMaJIbHBIM, YXK€e 3aJI0)KEHO B IIEHy ONIMOHA. TOYHO Tak K€ MOYKHO CKa-
3aTh, YTO TPEHAEpHl, HE UCIOJb3YIONINEe MEXaHUYECKUE CUCTEMBI, IOJIy4aT B OyayIieM
pe3yNbTaThl, KOTOPBIE HOPMAaJIbHO PACTIPECIICHBI.

B merone, onucaHHOM B 3TOM IUIABE, UCIOJIB3YIOTCS HENPUBEICHHbIE NaHHbIC. 1Ipu
UCIOJIb30BaHUY NIPUBEICHHBIX JAHHBIX METOJ OyAET BBINVIAJETD CIEAYIOLMM 00pa3oM:

1. JIo Toro xaxk JaHHBIC HOPMUPOBAHBI, UX CIEIyET MIPUBECTH K TEKYIIUM I[EHaM MyTeM
npeoOpa3oBaHusl BCEX TOProBBIX MPHUOBLICH W YOBITKOB B NPOLIEHTHBIC MPUOBUIA U
yObITKE ¢ moMomisio ypaBHeHuit ¢ (2.10a) mo (2.10B). 3aremM 3TH MpPOICHTHBIC
NPUOBLTH U YOBITKH CJICYeT YMHOXHTh Ha TEKYIYIO [ICHY

2. Korma BbI mepeiiiere K HOPMHPOBAHHIO ITUX IaHHBIX, HOPMUPYHTE NPHBEICHHBIC
JIAHHBIE, UCTIOJIB3YsI CPEIAHEE U CTaHAAPTHOE OTKIIOHEHHE TIPUBEICHHBIX TAHHBIX.

3. Janee, onpenenute ontuManbHoe f, cpemnee reomerpmueckoe m TWR. Cpennsis
reOMEeTpPUYECKasl C/ICNKa, CPEIHSS aprupMeTHISCKast CeIKA U MOPOT T€OMETPUICCKON
TOPTOBIIM CIPaBEUIMBBI TOJIBKO JUISl TEKYIIEH IeHbl 0a30BOro MHCTpyMeHTa. Korma
1eHa 0a30BOr0 MHCTPYMEHTa HM3MEHSETCs, Mpolenypa JIO/DKHA ObITh MpPOBEICHA
3aHOBO. Korma BBl mepeiinere K MOBTOPHOMY NPOBEICHUIO TPOLEIYPHl C JIPYroi
[ICHOI 0a30BOr0 MHCTPYMEHTA, BbI TIOJIyY4UTEe TO e onTuMmaibHoe f, cpemHee
reomerpuueckoe U TWR. Opnako cpenusst apudmernyeckas caeika, CpeaHss
reOMEeTpUYECKasl CICIKa W TMOPOr TEOMETPHYSCKON TOProBIM OyAyT OPYyrUMH B
3aBUCHMOCTH OT HOBOW IICHBI 0a30BOT0 HHCTPYMEHTA.

4. KonuyecTBO KOHTPAKTOB JUII TOPTOBJIM, PACCUMTHIBAEMOE C IOMOUIbIO YpaBHEHHUS
(3.34), cootBercTByrOImMM O0OpazoMm wu3MeHuTcs. P&L  Hamxymmero ciydas,
nepemennas W, ucrnonb3yemas B ypaBHeHuu (3.34), Takyke H3MEHHUTCS.

W3 »TOM ThaBbl, MBI Y3HAIM, KaK HaWTH onTuMajibHOe f MO pacmnpeneneHuio
BEPOSATHOCTH. MBI UCNOJIB30BAIM HOPMAJIbHOE pAaCIpe/IeIeHUE, TaK KaK OHO ONHCBHIBAET
MHOTHE €CTECTBEHHO NMPOUCXOAAIINe mporecchl. Kpome Toro, ¢ HUM jerde paboTars,
4YeM CO MHOTMMH JIPyI'MMHU pPacHpeleNeHUsIMU, TaK KaK MOYKHO PacCUMTaThb MHTErpall
(YHKIME HOPMANbHOrO pachpeieieHus ¢ momompio ypasuenmst (3.21)%. Ommaxo
HOpPMAJIbHOE  pacHpeielieHHe 3a4acTyl0  SABISETCd  HEMOJHOM  MoJenblo  Juis
pacripenienieHusi TOProBuIX NMpHObLUIeH u yObITKOB. Kakas mozaens Oyner mpuemiieMoin
JUIsl Hamux Ienei? B criemyromiedl riaBe MBI OTBETHM Ha STOT BOMPOC W Oyaem
MoJjlaraThCsl Ha METOJBl M3 TJaBbl 3 MpU paboTe C JOOBIM BHJIOM paclpeaeieHus
BEPOSATHOCTH HE3aBUCUMO OT TOT0, CYIIECTBYET MHTErpasl (PyHKIMH paclpeieeHus Win
HET.

I'nasa 4
ITapamMeTpuuyeckne MeTOABI IS APYTUX pacnpe/ieaeHuit

U3 npedvioyweni enagvl mbl y3Haau, Kax Haumu onmumanvroe f u eco noboumnvie
NPOOYKMbl NpU HOPMANLHOM pacnpedeneHuu. Tom dce memoo npumeHum K 1000MY
Opyeomy pacnpeoeienuro, 20e u38ecmua (QyHKyus pacnpeoeienusi eeposmuocmu (mo
ecmv uHmezpanr NIOmMHocmu pacnpeoenenus eeposimuocmu). O MHO2UX U38ECTNHBIX
pacnpedeneHusx u 00 ux QYHKYUsAX pacnpeoeienus 6epOosMHOCMU PACCKA3AHO 8
npunodxcenuu B.

! Mnrerpan dyHkim, onuceBaromeil HOPMAIbHOE PACTIPEEICHNE, B AeHCTBUTEILHOCTH HETb3s TOUHO
paccumTarh, HO €r0 MOYKHO MOJYYHUTE C GOJIBIION CTEMEHBIO TOYHOCTH C IOMOIIBIO ypaBHeHus (3.21),
Yero HeNb3sI CKa3aTh 0 MHOTHX JIPYTUX PacIlpeaesieHIsIX



K coorcanenuro, 6onvuuncmeo pacnpeoenenuii mopeoswvix P&L nioxo onucwisaromces
@YHKYusMU HOPMANbHO2O U Opyeux pacnpedeienuil. B smoul enase mvl chauana
obpamumcsi kK npobieme HeonpeodeieHHOU npupoosl pacnpeodenenus mopeosvix P&L u
oanee u3yyuUM Memoo NIAHUPOBAHUS. CYEHAPUsl — eCMEeCMEeHHOe NPOOOJICeHUe Udeu
onmumanvroeol. Dmom Memoo wupoKo npuMeHsemcs u No380Jsem  HAX0OUMb
onmumanvroe f no sueucmvim pacnpedenenusim. /lanee mvl nepetioem K caedyrowei
2nage, NOC8AUEHHOU ONYUOHAM U OOHOBPEMEHHOU MOP208iie N0 HECKONbKUM NO3UYUM.
IIpesicoe uem cmooenuposamsv peanvhoe pacnpeodeieHue mopeosvix P&L, mbi donoicHb
HAUmMu Memoo CPAGHeHUsl 08YX PACNpeOesleHUl.

Tect Koamoroposa-Cvupaosa (K-C)

Xu-kBagpar TecT, 0e3 COMHEHHUs, SIBISETCS HauOosee MOMYyJISPHBIM U3 BCEX METOOB
CpaBHEHHUs ABYX pacnpefnesneHuil. Tak Kak MHOTME OPHUEHTHPOBAHHBIE HA PHIHOK IPU-
JIO’)KEHMSI, TIOMUMO PACCMAaTPUBAEMBIX B 3TOW TIJIaBE€, YACTO HCIOJIb3YIOT XU-KBaJApaT
TeCT, TO OH onucaH B [Ipunoxennn A. OgHako A HAIMX LEJIeH HAMTydlIuM METOI0M
oynet tect K-C. DT10T 0ueHb 3(h(PeKTUBHBINA TECT MPUMEHUM K Hesueucmuim pacipeie-
JICHUSIM, KOTOpBIC SIBISIFOTCS (DYHKIMCH OJHOW HE3aBUCHMOW MepeMeHHOW (B Haiem
ciy4ae, MPUOBLTH 32 OIHY CHENKY).

Bce dynkmmm pacnpeneneHuss BEpOSITHOCTH MMEIOT MUHUMalbHOE 3HaueHne O m Mak-
cumanbHoe 3HaueHue 1. To, kak oHM BeyT ce0st MexX Iy HUMH, U oTiudaet ux. Tect K-C
U3MEpsieT OYEHb NMPOCTYIO nepeMeHHyto D, xotopas omnpenensercss Kak MakCHMalbHOE
abCONIOTHOE 3HAUYEHUE PA3HOCTH MeXAy JByMs (YHKUUSMU pacrlpeesieHus
BepositHocTH. Tect K-C nmocrarouno mpoct. N 00bekTOB (B HaleM ciiydae CIEJOK)
HOPMHUPYIOTCS (BBIYMTACTCS Cpe/iHEEe 3HAYCHHE, M TMOJYYCHHAs Pa3HOCTh JCIUTCS Ha
CTaH/JapTHOE OTKJIOHEHHE) M COPTHPYIOTCS B TMOpsAKe Bo3pacTanus. Korma wmbl
MPOXOAWM 3TH OTCOPTUPOBAHHbIE W HOPMHMPOBAaHHBIE CHACJIKH, HAKOIUICHHAs
BEPOSITHOCTh paccMaTpuBaeMoro kosmdectsa caenok aenurcs Ha N. Korma mer OGepem
NEPBYI0 CHEJIKY B OTCOPTUPOBAHHOM  IOCJIENOBATEIBHOCTH C  HAWUMEHBIINM
CTaHIAPTHBIM 3HAYCHUEM, (yHKyus pacnpedenenus éeposimuocmu (cumulative density
function, oaree — @PB) pasua 1/N. J{ist KayKA0ro CTaHAapTHOTO 3HAYEHUS, KOTOPOE MBI
MPOXO/ANUM, TPUOIMKAACH K HAWOOJbIIEMY CTaHIAPTHOMY 3HAYEHHUIO, K UYHCIUTEIIO
npubaBiseTcs enuuuia. B koHme mocaenoBareiabHocTn Hamia ®PB Oymer paBaa N/N,
i 1. JIyig KaXa0ro CTaHJApTHOTO 3HAYEHMsI MBI MOXKEM paccuuTaTb TEOPETUYECKOE
pacripenenenne. TakuM o00pa3oM, MbI MOXXEM CpPaBHUTh (PAKTHUUECKYIO (DYHKITHIO
pacripenielieHusi BEpOSITHOCTU C JI000i TeopeTnyeckod (yHKUIMEH pacrnpeneraeHus
BepostHOCTH. [Tepemennas D, winu cratucrtuka K-C (K-C statistic), pasna Hanbonpiiemy
pPacCTOSIHUIO MEXAy 3HaueHHeM Hamed ¢akTHuecKo (YHKIMU pacrpeaeiaeHus
BEPOATHOCTH M 3HAYECHHEM TeopeTudeckoro pacupeaeneuuss @PB mpu 3Tom ke cran-
napTHOM 3HaueHuu. llpu cpaBHeHun Qaxtuyeckor ®PB mis naHHOrO CTaHIApTHOTO
3HaYeHus ¢ Tteopetnyeckoii ®PB 1 3TOro e CTaHIapTHOrO 3HAYEHHUSI MBI JTOJHKHBI
TaKKe€ CpaBHUTH Teopertudeckyro @PPB mpeasiaymero craHgapTHOro 3HAYEHHS C
(dakTuaeckoit ®PB Tekyiero craHgapTHOTO 3HAYCHUS.

Jn1st TOTO 4TOOBI MPOSCHUTH 3Ty CUTYALUIO, TOCMOTPUM Ha pUCYHOK 4-1. OTMEThTE. UTO
B Touke A ¢dakTuyeckas KpuBas HaAXOJUTCS BBINIE TeopeTHueckoil. [loaTomy MBI
CpaBHUBaeM Tekyllee 3HaueHHe (paktudeckoii ®PB ¢ TekymuM TeopeTudyeckuM 3Haue-
HUEM I HaxoKAeHusl HanOoubiieil pasHoctu. OxHako B Touke B ¢pakTtudeckas kpusas
HaXOJUTCS HIDKE TeopeTndeckoi. [1oaToMy MBI cpaBHHMBaeM Mpeasiayliee GakTHIECKOe
3HAQYEHHE C TEKYIIUM TEOPETHYECKUM 3HaueHueM. Hues cocToutr B TOM, 4YTO B
pe3yabTaTe Mbl BBIOEpeM HauOOIbIIYIO0 Pa3HOCTb.

Jljig KaXkI0ro CTaHIapTHOTO 3HAYEHUSI HaM HaJ0 B35ATh aOCOIIOTHOE 3HAUYE€HUE Pa3HOCTU
MEXy TEeKyIIUM 3HaueHueM Qaxtuueckoir @PB u Tekynmm 3HaueHHEeM TeOpeTHYECKON
®PB. Ham takxke Hamo B3sATh aOCOJNIOTHOE 3HAYCHHE PA3HOCTH MEXIY IMPEIbIIYyIIUM



3HayeHueM (aktuueckoii ®PB u texymum 3HadeHunem teoperndeckoit @PB. IToBropus
ATy OMEpaIuio JUIsl BCEX CTaHIAPTHBIX 3HaUYCHUU TOYEK, rae dakrtudeckas OPB nemaer
ckavok BBepx Ha 1/N, u B3sB HAUOOJIBIITYIO Pa3HOCTh, MBI OTPEACTNM MepeMeHHy0 D.

HakonnenHass  BeposTHOCTb
1

0,8 |-
0,6
0,4
0,2 1 dakTuveckoe
TeopeTuueckoe
0 kol TN T O O T T T T N 1 T T T O W I T 1 N 1 T T T T o v
-3 -2 -1 0 1

2 CTaHI[anI‘HOC 3HaYCHHE

Pucynoxk 4-1 Tecm K-C

YeMm HIke 3HaueHue D, TeM Oosbliie MoXosku J1Ba pacupeaencHus. Mbl MoxeM mpeo0-
pa3oBaTh 3HaueHHE D B ypoBEHb 3HAUUMOCTH C ITOMOLIBIO CIEYIOIEH HOpMYyIIbL:

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

J=1

rae SIG = ypoBeHb 3HauuMocTy A1t JaHHoro D u N;
D = cratuctuka K-C;

N = KOJIM4YeCTBO CIIEJIOK, 10 KOTOPHIM ompeneneHa cratuctuka K-C;

% = onepaTop, 03HAYAIOIINK OCTATOK MOCe JeNeHus. 31ech JY2 qaeT 0CTaToK Mocie
nene”us JHa 2;

EXP() = skcrioneHnansHas QyHKIUS.
Her HeoOxoaumocT cyMMHUpOBaTh 3Ha4eHUs J 0T 1 10 OECKOHEUHOCTH. Y paBHEHHE
cxoautcs (0OBIYHO OYeHB OBICTPO) K ONpeAeIeHHOMY 3HaueHuto. [locie Toro kak mpe-
A€ JOCTHTHYT (COTIIacHO JIOIYCKY, YCTaHOBICHHOMY TI0JIb30BaTeNIeM), HET He00XO01U-
MOCTH MPOJIOKATh CyMMHPOBAHUE 3HAUCHUH.

Paccmorpum ypaBuenue (4.01) na npumepe. lomyctum, y Hac ectb 100 caenok, a
3Havyenue cratuctuku K-C pasro 0,04:

J1=(1%2)* 4-2* EXP(-2* 172 * (100N(1/2) * 0,04) * 2) =1*4-2% EXP(-2* A 2*
(10* 0,04)" 2) = 2* EXP(-2 * 1°2* 0 2) = 2*EXP(-2%1%0,16) = 2 * EXP(-0,32) =
2% 0,726149 = 1,452298

Taxum 0Opa3oM, HaIIMM MEPBBIM 3HaUeHHEM siBisiercst 1,452298. Teneps nprubaBum
clieyroniee 3HaueHHe:



R2=(2%2)* 4-2* EXP(-2* 2% 2* (100" (1/2) * 0,04)"2) =0*4-2* EXP(-2* 20 2 *
(10* 0,042 2) = -2* EXP(-2* 28 2* 04" 2) = -2*EXP(-2*4*0,16) = -2*EXP(-1,28)
= -2 * 0,2780373 = -0,5560746

[Tpubasus -0,5560746 k Hameit Texymer cymme 1,452298, Mbl moayduM HOBYIO TEKY-
myto cymmy 0,8962234. 3arem cHoBa yBenuuuM J Ha 1, Tenepb oHO OyneT paBHO 3, U
pemum ypaBHeHue. [lonyunBiieecs 3HaueHne npubaBuM K Tekymei cymme 0,8962234.
Crnenyer mocTymaTh TakMM O0pa3oM M Jainblie, MOKa TEKyllas cymMMma B Ipejaenax
JOMyCKa HE MepecTaHeT M3MEHAThCS. B HalleM mpuMepe mpenenbHOe 3HauYeHUe Oyaer
pasHo 0,997. Orot orBeT 03HauaeT, uro npu 100 coenkax u 3HaueHun craructuku K-C
0,04 MBI Moxem ObITh yBepeHbl Ha 99,7%, 4yTo (QakTUueckoe pacrnpeacieHue
TCHEPUPOBAHO (PYHKIMEH TEOpEeTUYEeCKOro pacmhpeaeneHus. JpyrumMu cioBamMH, MbI
MoxeM ObiTh Ha 99,7% yBepeHbI, YTO (YHKIHS TEOPETHUYECKOTO PACIPEICICHHS
npeacTaBiseT (akTHUECKoe pacmpezencHue. B gaHHOM ciiyyae 3TO OY€Hb XOPOIIMHA
YPOBEHb 3HAYMMOCTH.

Co3nanue XapaKTepUCTHYECKOH (PYHKIUM pacnpeaesieHust

HopmanbHoe pacnpeneneHre BEpOSTHOCTH JAJIIEKO HE BCETJa SBJIIETCS XOPOILIEH MO-
JIeNbI0 pacipeielieHus TOPTroBbIX MPUOBLIeH 1 yOBITKOB. bonee Toro, Hu oAHO U3 pac-
IIPOCTPAHEHHBIX PAaCHpPENEICHU BEPOSITHOCTH HE SBIAETCA UACAIBHON Moneinbro. Ilo-
ATOMY MBI JTOJDKHBI CaMH CO34aTh (DYHKIHUIO AJIE MOJEIUPOBAHHS paclpe/esieHus Ha-
X TOPTOBBIX MPUOBLIEH U yOBITKOB.

Pacripenenenrie n3MeHeHu# 1eHBI B OOIIEM CIy4yae OTHOCUTCS K paclpeneicHHUsIM
[Mapero (cm. mpuinoxkenwe B). Pacmpenenenune TtoproBeix P&L MOXHO cuuTath
mpancgopmayueti pactipeieleHus] 1IeH. JTa TpaHchopMalus SBISETCS Pe3yJIbTaTOM
TOPrOBBIX METOJOB, KOTJa TPEiIephl MBITAIOTCS MOHU3UTh CBOM YOBITKH M YBEJIWYHUTH
npuObLIH, CJEeIOBaTeNbHO, pachpeleieHne TOproBeix P&L MOXHO OTHECTH K
pactipenenenusim [lapero. OmHako pacrpeznelieHne, KOTopoe Mbl OyAeM H3ydarh, HE
apnsercs pacnpeaenenuem [lapero. Pacnpenenenue [lapero, kak u Bce apyrue QyHKIHH
pacnpenenenus, MoACIUpPyeT ONpeesIEHHOE BEPOSTHOCTHOE siBJeHHE. OHO MOJETUPYET
pacmpeiesieHue CyMM HE3aBUCUMBIX, HWJIEHTUYHO pACHpPEACNICHHBIX CIIy4aiHBIX
nepeMeHHbIX. DYHKIMS pacrpeieseHus, KOTOpyo Mbl OyieM u3y4arh, He MOJACIHPYET
KOHKPETHOE BEPOATHOCTHOE sBieHHE. (OHa MOJIEIUMPYET MHOTHE YHUMOJAJIbHBIE
¢ynkuun pacnpeneneHus. [loaTomy oHa MOXET HOBTOPUTH (OPMY U IIOTHOCTH
BEpOATHOCTH pacnpenenenus Ilapero, a Takxke 000ro ApPyroro yHUMOJAIbHOTO
pacnpeneseHusl.

Teneps MbI co3ganuM 3Ty GyHKIuMIO. J[J1s Hadaga pacCMOTPUM ClleAyIolee ypaBHEHHE!

(4.02) Y=1/(X" 2+1)

I'paduk sTOoro ypaBHeHHs] — OOBIYHAs KOJIOKOJOOOpa3Has KpuBas, CUMMETPUYHAS
OTHOCHUTENIFHO OcH Y, KaK IMOKa3aHo Ha pUCyHKe 4-2.

Takum o00pa3om, MBI OyJeM CTPOWTH CBOU PACCYXKICHHUS, HCIOJB3YsS O3TO o0O0IIee
ypaBHeHue. [lepemMeHHyr0 X MOXHO MPEICTAaBUTh KaK YWCIIO CTAaHIAPTHBIX CIUHUI] C
KaXKJIOH CTOPOHBI OT CpeaHEero, T.e. OT och Y. MBI MOXXEM HCIOJIb30BaTh TEPBbII
MOMEHT 3TOTO «paclpeAeNiCHUsI», PACHOJIOKEHHUE €ro CpeJHEero 3HaueHUs, J00aBUB
3HaYEHHE 711 U3MEHEHUS PacIoOKEeHUs Ha oc X. YpaBHEHUE U3MEHUTCS CIIEAYIOIUM
obpa3om:

(4.03) Y=1/(X-LOCr2+1),

rae Y = opJIuHATa XapaKTEPUCTHICCKON (PYHKIINH;



X = KOJIMYECTBO CTAaHAAPTHBIX OTKJIIOHCHUH;

LOC = mepemenHasi, 3aaroniasi pacrojio)KEHUE CPEAHETO 3HAYCHUS, MEPBBIA MOMEHT
pacrpeaeneHus.
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Pucynox 4-3 LOC =0,5, SCALE = 1, KEW = 0, KURT= 2

Takum oOpazom, ecau ObI MBI XOTEIM U3MEHHTH PACIIOIOKEHUE, TIEPEIBUHYB rpaduk
BieBo Ha 0,5 egunuiiel, Mbl Ob1 ycraHoBwiIM LOC na -0.5. 10T rpaduk nzoOpaxkeH Ha
pucynke 4-3.

Taxum >xe o0pa3oMm, eciau Obl MBI XOTEIM CMECTHTh KPHUBYIO BIPABO, TO HCIOJb-
30Bayin OBl mMoOJoOXuTenbHOE 3HaueHue i nepemeHHo LOC. LOC ¢ HysneBbIM
3Ha4YeHUEM He OyAeT cMemarh rpaduk, Kak MOKa3aHo Ha pUCYHKe 4-2.

[Toka3zarensr B 3HaMeHaTelNe BIHSIET Ha dKciecc. Jlo HACTOSIIEro MOMEHTa JKCIECC
ObUI paBeH 2, HO MBI MOXKEM HM3MEHHUTh €ro, U3MEHHB 3HAUCHHE MoKaszaress. Temnepb
dbopMyily Hamiel XapaKTepUCTHYECKOH (YHKIMH MOXHO 3amlucaTh CJCIyOIIUM
obpa3om:



(404) Y =1/((X-LOC)"KURT +1),
rae Y == opauHaTa XapaKTepUCTUYECKON (DYHKITUH,
X = KOJMYECTBO CTAaHAAPTHBIX OTKIIOHEHUH;
LOC = mepeMeHHasi, 3afaromiasi paclojiO)KCHHE CPEIHEro 3HAYCHHS, TEPBBIMA
MOMEHT pachpeiesieHus,
KURT = nepemeHnHas, 3a1aromias 3KCIecc, YeTBEPTHI MOMEHT PacTIpe/ICIICHUSI.

Pucynku 4-4 n 4-5 nokaspIBaloT BIMSHHME DJKCLIECCA HAa Hally XapaKTEPUCTHUYECKYIO
¢yskmmo. OTMETHTE: YeM BBIIIE IMOKa3aTellb, TeM 00JIee TUIOCKOBEPX0E U TOHKOXBOCTOE
pacnpeneneHue (IKCIECC MEHbIIIE HOPMAIBHOI'0), M YeM MEHBIIIE T0Ka3aTelb, TeM OoJiee
OCTpBIA BEPX M TEM TOJIIE XBOCTBI pacrpeneneHus (IKciecc OOJbIe HOPMAIBHOTO).
Uro0Obl He MONMy4YUTh UppanuoHanbHoe yucio, korga KURT < 1, mbl Oynem ucmnosb-
30BaTh a0CONIOTHOE 3HaYeHHE KO3 (UIIMEHTa B 3HAMEHaTeJe. DTO HE TMOBIUSET Ha
bopmy kpuBoii. Takum 00pa3oM, Mbl MOXKEM Tiepenucath ypasuenue (4.04) ciemayrommm
obpa3zom:

(4.04) Y = U(ABS(X - LOC)" KURT + 1)

Mgl MOXkeM 100aBUTh MHOXKUTENb B 3HAMEHATENIE, YTOObI KOHTPOJIMPOBATh HIMPUHY,
BTOPOW MOMEHT pacrpeesieHus. XapakTepucTudeckas (QyHKIMs OyIeT BBITIAICTh
CJIEIYIOIIUM 00pa3oM:

(4.05) Y =1/(ABS((X - LOC)* SCALE)* KURT + 1),

rae Y = opauHaTa XapakTepUCTHYECKOU (yHKIINH,

X = KOJIMYECTBO CTAHJAPTHBIX OTKJIOHEHUH;

LOC = mnepemeHHas, 3ajaromnias pacIloioKEHHE CPEIHEr0 3HAYEHUs, IMEpBBIN
MOMEHT paclpe/ieeHus;
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Pucynok 4-5 LOG = 0, SCALE= 1, KEW=0,KURT =1

KURT = nepemenHas, 3a1aromias 3KCIecc, YeTBEPTHIA MOMEHT pacTpe/IeICHus;
SCALE = nepemenHasi, 3a1atomiasi IIMPUHY, BTOPOIl MOMEHT paclpeeCHHs.

Pucynku 4-6 u 4-7 WUIIOCTPUPYIOT U3MEHEHHE MapaMeTpa MupuHbL. [leiicTBue 3Toro
napameTpa MOXKHO MpPEACTaBHTh KaK JIBM)KEHHE TOPH30HTAIBHOW OCH BBEPX WM BHU3
Korma ock cauraercst BBepx (MpH YMEHBIICHHH IHPHHBL), Tpaduk pacmmpsercs (cMm
pucyHOK 4-6), kak OyJTO MBI CMOTPHUM Ha €ro BEepXHIOK 4acTh. Ha pucynke 4-7 mokasa-
Ha oOpaTHasi CHTyalusi, KOTJla TOPH30HTAIbHAS OCh CABUTAeTCS BHU3 M KPHBAsi pacripe-
JeJIeHUs CKMUMaeTcs. Tenepb y Hac ecTh XapaKTepucTuieckasi (pyHKIMS pacrpeesieHus,
C TIOMOUIBIO KOTOPOW MBI KOHTPOJHMPYEM TPU U3 YETHIPEX MOMEHTOB pPacIpeeICHUs
Ceituac pacnpeneneHue cummerpudHo. [ist oo GyHKIMM HaM HE0OX0AUMO T00aBHTh
KOO(QQHUIMEHT acCHMMETPUH, TPETHH MOMEHT paclpeieicHUs. XapaKTepHCTUIeCKast
¢byHKIws Torna OyaeT BHITIISACTh CIEAYIOIUM 00pa3oM:

(4.06) Y=(1/(ABS((X - LOC) * SCALE) * KURT + 1)) * C,

rae C = moka3zareiab aCHMMETPHUH, PACCUNTAHHBIHN CJICTYIONAM 00pa3oM:

(4.07) C = (1 + (ABS(SKEW) ~ ABS(1 / (X - LOC)) *

* sign(X) * -sign(SKEW))) * 0,5;
Y = opanHAaTa XapaKTepUCTHUUECKON (YHKIIHH;
X= KOJIMYECTBO CTAaHAAPTHBIX OTKJIIOHCHUH;
L OC= nepemeHHas1, 3a/1at011asi pacroyioKEHUE CPETHETO 3HAYCHHUS, TICPBBIN
MOMEHT pacrpeIeIICHuS;
KURT = nepemenHnasi, 3a1atomas sKcIecc,
YETBEPTHI MOMEHT PACIIPE/ICIICHHUS;
SCALE = nepeMenHasi, 3aao1as IIMPUHY, BTOPOH MOMEHT pacIlpeieeHus;
SKEW= niepemeHHas1, 3a/1afo1asi aCAMMETPHIO, TPETUH MOMEHT pacIipe/IeICHIS;
sign() = pynkums 3Haka, uncao 1 wim -1. 3uak X paccuutbiBaercs kak X/ ABS(X)
st X, ve paHoro 0. Ecnu X paBHO HyImi0, 3HaK OyA€T CUNTATHCS
[TOJIOKUTENBHBIM,;

Pucynku 4-8 u 4-9 nokaspIBaloT ICHCTBHE IEPEMEHHON aCHMMETPUH Ha paclpeesicHHe.
OTMeTM HECKOJIBKO BakHBIX ocoOeHHocTed mapamerpoB LOC, SCALE, SKEW u
KURT. 3a wuckirouenneM mnepemenHoid LOC (koTopass BbIpakeHa Kak YHCIIO
CTAHJAPTHBIX 3HAYCHUH ISl CMEIICHHUS pacIpe/IeNICHNs]), IPyTHe TPH
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Pucynox 4-8 LOC=0, SCALE =1, KEW=-0,5, KURT = 2.
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Pucynox 4-9 LOG =0, SCALE = 1, SKEW=+0,5, KURT = 2.

NIEpEMEHHBIE ABISIOTCS 0e3pa3MEpPHBIMH, TO €CTh MX 3HAUCHHS SBISIOTCS YHCIaMHM, KO-
TOpBIE XapaKTepU3yloT (OpMY pacHpeneieHHs U OTHOCATCA TOJNBKO K 3TOMY pac-
npeeneHuio. 3HaYeHHUs apaMeTpoB OyIyT JPYyTUMH, €CIIM Bbl IPUMEHUTE CTaHIAapTHBIC
U3MEPUTENIbHBIE METOBI, JE€TAJbHO ONUCAHHBIE B pa3jiene «BemuunHsbl, OMUCHIBAIOIINE
pacripenenenus» riaaBsl 3. Hampumep, eciau Bbl onpefenuTe OJUH U3 KO3 PHUIUEHTOB
acuMMeTpuu IIupcona Ha HaOope HaHHBIX, OH OyJeT OTIMYaTbCs OT 3HAYEHUs Mepe-
meHHoit SKEW mns pacnipenenenuii, paccMaTpuBaeMbIX 31€Ch. 3HAUEHUS YETHIPEX IIe-
PEMEHHBIX YHUKAJIbHBI JJI1 pACCMAaTPUBAEMOI0 PaclpeieeHusl U UMEIOT CMBICH TOJIBKO
B JaHHOM KoHTekcTe. KpaiiHe BajkeH HHTEpBal BO3MOXHBIX 3HAYCHHH OSTHX
nepemenHbIX. [lepemennas SCALE Bcerma gomxHa ObITh MOJOXKUTEIHHOM, KPOME TOTO,
OHa He orpaHuyeHa cBepxy. To ke camoe BepHo aiis nepemenHorl KURT. Ha npakruke,
OJIHAKO, JydIlle UCTOJIb30BaTh 3HaueHus ot 0,5 1o 3, B kpaitHem ciyuae, ot 0,05 go 5.



Bbl MokeTe HMCMONb30BaTh 3HAYEHUS W 3a MpelesiaMH 3TUX KpaHUX TOYEeK MpHU
YCIIOBHMHM, YTO OHH OOJIbILIE HYJIS.

[Tepemennas LOC moxer OBITH IMOJIOKUTENBHOW, OTpPHUIATENbHOM miau Hyhem. Ila-
pamerp SKEW nomken ObiTh Oombiiie uiau paBeH -1, u mensine win paBeH +1. Korma
SKEW paBen +1, Bcst paBasi cTopoHa pacrpeselieHus (CrpaBa OT MMUKa) paBHA IHUKY.
Korga SKEW pagen -1, nuky paBHa BCs JieBasi CTOpOHa pacrpesencHus. MHTepBaibl
3HAYCHUH MIEPEMEHHBIX B 0OIIIEM BHU/IE TAKOBBI:

(4.08) - 6eckoneunocts < LOC < + 0eCKOHEUHOCTh
(4.09) SCALE>0
(4.10) -1<=SKEW<=+1

(411) KURT>O

Pucynku ¢ 4-2 o 4-9 nokaspIBalOT, KakK JIETKO U3MEHSETCs pacnpeneneHie. Mbel MoxxeM
MOJIOTHATh TU YEThIpPE MapaMeTpa TaKuM 00pa3oM, 4TOObI MOTyUUBIIEECs B pe3ysbTare
pacripenienienue ObIIO OX0XkKE Ha JII000e APYroe pacipeesieHue.

IHoaronka mapameTpoB pacnpeaeieHust

Kak u B mporeaype, onucaHHOW B TJaBe 3, MO MOKMCKY omnTUMajibHOro f mpu HOp-
MaJIBHOM pAacIpeesIeHuH, Mbl JIOJDKHBI NpeoOpa3oBaTh HEOOpaOOTaHHBIE TOPIOBBIC
JaHHBIC B CTaHAAPTHBIC eqMHUIBI. CHaYama MbI BEIYTEM CPEIHEE U3 KaKIOW CHEJKH, a
3aTeM pa3/ie]iM MOJyYeHHOE 3HaYeHUE Ha CTaHJapTHOE OTKJIOHeHHe. Jlanee Mbl OyneM
paboTaTh C JAaHHBIMH B CTAaHIAPTHBIX eAMHUIAX. [locie Toro kak

MBI IPUBEJIEM CICTKU K CTAaHJAPTHBIM 3HAYCHUSM, MOKHO OTCOPTUPOBATH UX B MIOPSIKE
Bo3pacTaHus. Ha 0OCHOBe MOTy4eHHBIX TaHHBIX MbI cMOkeM npoBecTu Tect K-C. Hareit
nenpio sBisiercss nouck Takux 3HaueHuit LOC, SCALE, SKEW u KURT, xotopsie
HAWITY4YIIUM  00pa3oM TOAXOIAT sl (pakTHYecKOro pacmperneneHust caenok. Jlis
OTIPEICIICHUS] KHAMTYUIIero MpUOImKeHUs» Mbl mojiaraemcsi Ha Tect K-C. Paccunraem
3HAYCHHUSI IapaMeTPOB, HUCIONB3Ys <«METOA TPyOOW CHIIBI JBAALATOrO BeKa». MbI
npocuntaeMm kKaxayro komouHanuio it KURT ot 3 mo 0,5 ¢ marom -0,1 (MbI MoxeM
Tarke B3aTh WHTepBald oT 0,5 no 3 ¢ marom 0,1, Tak Kak HampaBjieHHWE HE HUMEET
3HaueHus). Jlanee nmpocunTtaem kaxayro komounanuto aiusi SCALE ot 3 no 0,5 ¢ marom
-0,1. IToka ocrapum LOC u SKEW pasubimu 0. Takum o6pa3om, Ham Hajo0 0O6paboTaTh
CIIEYFOIINE KOMOMHAIIHH:

LOC SCALE SKEW KURT

0 3 0 3

29
2,8
2,7
2,6
2,5
2,4
2,3

(o]
w w w w w w w w
o o o o o o o o

2,2



o 3 0 2,1
o 0 2
o 3 0 1,9
* * * *
* * * *
o 2,9 0 3
o) 2,9 2,9
* * * *
o 05 0 0,6
o 0,5 0 0,5

Hna xaxnoit komOunauuu npoeaem Tect K-C. KomOunHammro, kotopas gacT Hau-
MeHbInyi0 cTatucTuky K-C, Oynmem cumrtath onTUManbHOU it napamerpoB SKALE u
KURT (ua nannsii MoMeHT). YToObI poBectu TecT K-C my1s1 Kaka0ii KOMOWHALINY, HAM
HEOO0X0MMO Kak (DaKTHYEeCKOe paclpe/ielieHne, TaKk M TEOPETHYECKOe paclpeieiicHue
(ompenensemoe mapaMeTpaMH TECTHPYEMOTO XapaKTEPHCTHUCCKOTO pPAaCIpEIe/ICHHS).
Ms1 yxe 3HaeM, Kak co3iaTh QyHKIHIO pacnpeneneHus BepositHoctd X/N, rae N sB-
JSIeTCST OOIIMM YHCIIOM Ccenok, a X siBiusiercs panrom (ot 1 mo N) maHHO# chenku.
Teneps HaM Hano paccuurats OPPB U1 Teopernueckoro pacnpeneiacHus NpU JaHHBIX
sHaueHmwsix mapamerpoB LOC, SCALE, SKEW wu KURT. VYV Hac ecTh
XapakTepucTuyeckasi (QYHKIMS pETyJIUpyeMOro pacrpeleNleHusi, OHa 3aJaercs
ypaBuenueM (4.06). UYrobsr momyuutr ®PB wu3 xapakrepucTHueckoi (DyHKIHH,
HEOOXOIMMO HAWTH HHTErpajl XapaKTepUCTUUeCKOH (QyHKuuMu. Mbl 0003HauyaeM HH-
Terpai, T.e. IUIOIIAIb IO KPUBOM XapakTepucTuueckoil ¢pyHkuuu B Touke X, kak N(X).
Takum o0Opa3zom, Tak kak ypaBHeHue (4.06) maeT nepByro NMpOU3BOIHYIO HHTETPAIA, MbI
o6o3naunm ypaBueHue (4.06) xax N'(X). B OonblivHCTBE CiiydacB BBl HE CMOMKETE
BBIBECTH HMHTErpayn (DyHKIUH, JaKe €CIU BBl OINBITHBIA MaTeMaTHK. IloaTomy BMecTo
uaterpupoBanus GyHkiwn (4.06) Mbl OyIeM HUCIOIB30BATH APYrOil METOJ. ITOT METOJ
notpelyeTr OONbUINX YCHIINN, HO OH IPUMEHUM K JIF000H (yHKIIHH.

BepositHocTh ni1st 1I000M TOYKM Ha TpaduKke XapaKTEpUCTHUECKOW (DYHKIIMH MOYKHO
OLIEHUTb, €CIIM pacCHpe/esieHHe MpPeICTaBUTh cebe Kak IOCIeI0BaTEeIbHOCTh Y3KHX
MPsIMOYTOJIBHUKOB. Toraa ams mo0oro JaHHOTO MPSMOYTOJbHUKA B PACHpPECICHUN BbI
MOJKETE€ PACCUUTATh BEPOATHOCTH, ACCOLMUPOBAHHYIO C THUM IPSIMOYTOJHHUKOM, Kak
OTHOIIIEHWE CyMMBbl IUIOIIAAeH BceX MPSAMOYTOJbHUKOB CjieBa OT  Balllero
npsSIMOYToJibHUKA (BKJIIOYAs IUIOMIAAb BALIETO MPSIMOYTOJbHHKA) K CyMME IUIOLIAJeiH
BCEX TMPSAMOYTOJILHUKOB B pacmpeneieHud. Yem Ooubliie NPSIMOYTOJBHUKOB BBI
UCTIONb3yeTe, TeM Oojee TOYHBIMU OYyIyT MOJy4YeHHbIE BEepOSITHOCTU. Ecimu Obl BBI
UCIOJIb30BaJIM OECKOHEYHOE YUCIIO MPSIMOYTONIBHUKOB, TO Balll pacyeT ObLI Obl TOUHBIM.
PaccmorpuM mponenypy NOHMCKa IUIOIIAACH IIOA KPUBOM XapaKTEPUCTHYECKOIO
pacnpenenenus Ha npumepe. JlomycTHM, Mbl XOTUM HAWTH BEPOSITHOCTH, aCCOLMHPO-
BaHHBIE C KaxIbIM oTpe3koM anuHoi 0,1 B mHTEepBane ot -3 10 +3 curma. OT™METhTE,
yro B Tabmwuie (c. 183) paccmorpen unTepsan ot -5 10 +5 curma. Jleno B ToM, 9TO JTyU-
IIe BBIATH HA 2 CHUTMBI 32 OrpaHUYUTENbHBIC TapaMeTpsl (-3 1 +3 curmMa B HaIeM CITy-
yae), 4yTOObl TMONYyYUTh OoJice TOYHBIC pe3ynbTaThl. OTMEThTE, 4TO X — 3TO YHUCIO
CTaHIApPTHBIX €IMHUI], HA KOTOPOE MBI CMEIICHBI OT CpeiHero 3HauyeHus. Jlanee uayt
3HAa4YeHHUs YeThipex mapamerpos. Creayromuii cronber — 31o cronderr N'(X), koTopsrii
OTpakaeT BBICOTY KpHBOW B TOuYKe X MpH 3TUX 3Ha4deHusx mapameTpoB. N'(X)
paccunthiBaeTcs u3 ypaBHenus (4.06). Bocnonn3yemcs ypaBaenuem (4.06). Jomyctum,
Ham Hazo paccuutath N'(X) mis X= -3 co 3nauenusmu napamerpos 0,02, 2,76, 0 u 1,78
st LOC, SCALE, SKEW u KURT cootBerctBeHHO. CHauanga paccyuTaeM MoKa3aTeib



acummerpun ais ypaBHenusi (4.06). @opmyna mns pacuera C 3amaercsi ypaBHEHHEM
(4.07):

X LOG SCALE SKEW  KURT N'(X) Vp. (4.06) Haxkomrernnast 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
-39 0,02 2,76 0 1,78 0,0142204209 0,1374614724 0,010996
-38 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
-35 0,02 2,76 0 1,78 0,0171717099 0,2014512159 0,016270
-34 0,02 2,76 0 1,78 0,0180592883 0,2195105042 0,017756
-33 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
-31 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
Ipooondxcenue
X LOG SCALE SKEW KURT  N'(X) Vp. (4.06) Haxomurennas N(X)

cymma
-24 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
21 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
-19 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



-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
-15 0,02 2,76 0 1,78 0,0722644105 0,9287323213 0,075302
-14 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
-04 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
IIpooonxcenue

X LOG SCALE SKEW KURT N'(X) Vp. (4.06) Hakorutennas cymma — N(X)

03 0,02 2,76 0 1,78 0,6127219404 8,5589650037 0,696211
04 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
08 0,02 2,76 0 1,78 0,2034532796 10,1665737659 0,849096
09 0,02 2,76 0 1,78 0,1708567846 10,3374305505 0,864885
10 0,02 2,76 0 1,78 0,1453993995 10,48282995 0,878225
11 0,02 2,76 0 1,78 0,1251979811 10,6080279311 0,889639
12 0,02 2,76 0 1,78 0,1089291462 10,7169570773 0,899515
13 0,02 2,76 0 1,78 0,0956499316 10,8126070089 0,908145
14 0,02 2,76 0 1,78 0,0846780659 10,8972850748 0,915751
15 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
17 0,02 2,76 0 1,78 0,0611937787 11,10176947 0,933993
18 0,02 2,76 0 1,78 0,0555414402 11,1573109102 0,938917
19 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



21 0,02 2,76 0 1,78 0,0426670018 11,2970275284 0,951246
2,2 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
24 0,02 2,76 0 1,78 0,0338771754 11,4067541269 0,960874
25 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
29 0,02 2,76 0 1,78 0,0243641331 11,5456635342 0,972994
IIpooonxcenue
X LOG SCALE SKEW  KURT N'(X) Vp. (4.06) Hakomennas N(X)

cymma
3,0 0,02 2,76 0 1,78 0,0229608959 11,5686244301 0,974990
31 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
35 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
37 0,02 2,76 0 1,78 0,0158861285 11,6987460714 0,986266
3,8 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
41 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
44 0,02 2,76 0 1,78 0,0117016203 11,7920761871 0,994316
45 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
49 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

3arem nozacrasiasiem C = 1 B ypaBHenue (4.06):

= (1 + (ABS(0) ~ ABS(1/(-3-0,02)) -1 =-1)) ~ 0,5
= (1+0) ~0,5



(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 o6pasom, B Touke X = -3 N'(X) = 0,02243444681 (oT™METhTE, YTO MbI PACCUUTHI-
BaeMm 3HaueHus B cronone N'(X) mmst kaxmoro 3HaueHus X).

Paccunraem ouepenHoii cronberr, Tekyiryio cymmy N'(X), HakamIMBaroIyocs ¢ poc-
tom X. DT0 caenaTh agoctatoyHo mnpocto. Jamee paccumtaem ctosnber; N(X) s
BEPOSITHOCTH, ACCOIMUPOBAHHOW C KaXIbIM 3HAUYCHHEM X MpPH JaHHBIX 3HAYCHUSIX
napameTpoB. @opmyia 1 pacuera N(X) BBITISANUT CISAYIOIMIAM 00pa3oM:

C C-1 M

@12)  NO=(Q NX)+ Y NX)/2/Y NX),
. i=1 i=1 i=1

rae C = Texy1iee KOJIUYECTBO TOUEK X;

M = o01mee koandecTBO TOUEK X.

VYpaBuenue (4.12) o3Hauaer, 4TO MPU KaXKIOM H3MEHEHHH X HEOOXOIUMO JT00aBHTH
TEKYIIYI CyMMY NPH JaHHOM 3HaYeHHH X K TEKyIIeH CyMMe MPEIbIIyIIero 3HaYCHUs
X, 3aTeM pa3JeNuTh MOMyUYeHHYI0 cyMMy Ha 2. J[anee MoMy4eHHbIH pe3ynbTar CleayeT
pas3fenanTh Ha TocieAHee 3HaueHue B cronoOme Tekymed cymmbl N'(X) (HakomieHHas
cymma 3HaueHudt N'(X)). DTo mact HaM BEpOSTHOCThH Ui 3HAaYeHHS X TPU JaHHBIX
3HAYCHUSX MaPAMETPOB.

Taxum obpazom, mis X = -3 tekymast cymma N(X) = 0,302225586, a mis npeabiny-
miero 3HaueHus X = -3,1 rexymas cymma paBHa 0,2797911392. Cymma AByX 3TUX BEJH-
guH paBHa 0,5820167252. IIpu nenenun Ha 2 mbl nomydaeM 0,2910083626. Pa3nenus
3Ty BEJIMYMHY Ha TMOCJIEIHEE 3HaYCHHE B CTONOIE HakoruieHHoH cymmbl N'(X), paBHoe
11,8535923812, mbr momyuaem 0,02455022522. Oto u ecth BepositHocTh N(X) mpu
CTaHJAPTHOM 3Ha4YeHHH X = -3.

[Tocae TOro Kak Mbl BHIYUCIIWIA HAKOTUICHHBIC BEPOSITHOCTU IS KaXKIOM CIEJIKH B
(haKTHYECKOM paclpeAeTICHHHA U BEPOSITHOCTH ISl K&KAOTO MPHUPAIECHHS CTaHAAPTHOTO
3HAYEHUS B HAIEM XapaKTEPUCTUYCCKOM paCHpeelIeHHH, Mbl MOXKEM OCYIIECTBUTH
tect K-C mi1g 3HaueHHl mapamMeTpoB XapaKTEpPUCTUYECKOTO PACIPEACIICHUsI, KOTOPhIE
UCTIONB3YIOTCS B HACTOAIIMA MOMEHT. OJHAaKO CHayalla PacCMOTPUM JiBa Ba)KHBIX
MOMEHTA.

B npumepe ¢ Tabnuieil HaKOIJICHHBIX BEPOATHOCTEH, TOKa3aHHOM paHee /ISl Hallero
PETyJIUpyeMOro pacIipeesieH!sl, Mbl PAacCUMTHIBAIA BEPOSTHOCTH C MpPHUpAIICHHEM
cranfapTHeiX 3HayeHuid 0,1. DTo ObUIO CAENaHO Ui HArsAHOCTH. Ha mpakThke BbI
MOXKET€ TIOJIYYHTh OOJBIIYI0 CTENEHb TOYHOCTH, WCIONB3ysl MEHBIIUH miar
npupamienus. [lpupamenne 0,01 B OoNbIIMHCTBE CIy4yaeB SIBISETCS  BIIOJHE
MIPUEMIIEMBIM.

CkaxxeM HECKOJBKO CJIOB O TOM, KakK JJisl PEryJIMPYyEeMOTO pachpeselieHus: BhIOpaTh
OTpaHUYUTENILHBIC TTapaMeTphl, TO €CTh KOJHYECTBO CHIMa C KaXIAOH CTOPOHBI OT
cpeaHero. B HamieM mpumepe Mbl HCHOJB30BAM 3 CUTMa, HO B JCHCTBUTEIILHOCTH
CJIETyeT HMCIIOJIb30BaTh a0COIOTHOEC 3HAYCHHUE CAMOM OTJAJICHHON TOYKH OT CPEIIHETO.
Jlnst Harrero mpuMepa ¢ 232 crenkamu KpaitHee JieBoe (caMoe MeHbIlee) CTaHIapTHOE
3HA4YCHUE COCTABIISACT -2,96 cTaHIapTHOW EAMHUIIBI, a KpaiiHee mpaBoe (camoe 00JIbINoe)
cocraisier 6,935321 cranaaptHoii eaunuibl. Tak kak 6,93 6onbire, vem ABS(-2,96),



MBI TOJOKHBI B3aTh 6,935321. Temeps mo6aBuM emie 2 curMa K 3TOMY 3HAUEHUIO IS
HAJIS)KHOCTH W HAJEM BEPOSTHOCTH ISl pacrpeneneHus ot -8,94 no +8,94 curma. Tax
KaKk HaM HY’)KHa Xopoulas TOYHOCTb, Mbl OyaeM wucmosib3oBaTh mnpupamenue 0,01.
PaccuuTaem BEpOSITHOCTH ISl CTAaHIAPTHBIX 3HAYCHUM:

-8,94

-8,93
-8,92

-8,91

*
*

*

+8,94

[Tocnennee, 4To MBI JOJDKHBI cleiaTh, pexae yem mnpoectu TecT K-C, — 310 Ok-
PYTIHUTh (paKTUYECKHE CTaHIApTHbIE 3HAYCHHsI OTOOpaHHBIX cAENOK ¢ TouHocThio 0,01
(rax xak MbI ucnosp3dyeM 0,01 B xadecTBe Imara Jiss TCOPETUUCCKOTO PACIIPEACICHHUS).
Hanpumep, 3nauenue 6,935321 He Oyaer MMeTh COOTBETCTBYIOLIEH TEOPETUUECKON
BEPOSITHOCTH, ACCOIMUPOBAHHON C HHUM, TaK KaK OHO HAaXOJUTCS MEXKIy 3HAUYCHUSIMU
6,93 u 6,94. Tak kak 6,94 6nmxe k 6,935321, mbl okpyrisieM 6,935321 no 6,94. IIpexne
9eM HayaTh MPOLEAYpPY ONTHMH3HPOBAHUS HAIMUX [AapaMETPOB PETYIHPYEMOTO
pacnpenenenus myteM npumeHeHust Tecta K-C, Mbl TOJDKHBI OKPYTIIUTH (PaKTHUYECKHE
OTCOPTUPOBAHHBIC HOPMHUPOBAHHBIC CHCIKH B COOTBETCTBUM C BHIOPAHHBIM IIIATOM.
Bmecto oKkpyryieHHs CTaHOApTHBIX 3HAYEHUU CHENOK A0 OMKalIero JecITUYHOTO X
MOKHO WCIIOJIb30BaTh JUHCHHYIO WHTEPIIOJSIIUIO 10 TAOJIUIC HAKOIICHHBIX BEPO-
ATHOCTEH, YTOOBI BBIYUCIUTH BEPOSATHOCTH, COOTBETCTBYIOIIME (DAKTHMUECKUM CTaH-
JApTHBIM 3HAYCHHUSIM CJIeTOK. UTOOBI OOJbIe y3HATH O JIMHCWHON WHTEPIOJISALNH, TTO0-
CMOTPHUTE XOPOIIYI0O KHUTY IO CTAaTHCTHUKE, HampuMep «YIpaBJieHHE [EeHbIaMH Ha TO-
BapHOM pbIHKe» @pena I'ema. [Ipyrue uHTEpecHbIE KHUIM YKa3aHbl B CIIHCKE
PEKOMEHIOBAaHHOM TUTEpaTyphl. Jl0 HACTOAIIETO MOMEHTA MBI ONITUMU3HPOBAIH TOJIBKO
napametpel KURT n SCALE. MoxeTr moka3atbcs, 9YTO TpU HOPMHPOBAHWUW JAHHBIX
napamerp LOC nomxen ObiTh mpupaBHeH k O, a mapamerp SCALE — k 1. Orto He
COBCEM BEpHO, TaK KaK peallbHOE PACIIOJIOKCHHE pacTpeelIeHUsT MOKET HE COBIANATh
CO CpeaHUM apu(METUYECKHM, a ONTUMANIbHOE 3HAYCHHUE MHUPUHBI OTINYATHCS OT €/IU-
aunpl. 3HaueHnst KURT u SCALE cunbpHO cBsi3aHBI APYT ¢ ApyroM. Takum oOpa3om, Mbl
CHauajga TOMbITaeMCs MPHUOIU3UTENBHO  ONPENENIUTh  ONTUMAlbHBIE 3HAUYCHUS
napamerpoB KURT u SCALE. [Ins mammx 232 chenok momydaem SCALE =27, a
KURT =1,9. Teneps nonbiTaemMcs HaiiTu Hanbolee MOIXOIAIINE 3HAUCHHUS TapaMETPOB.
DTOT mporecc 3aiiMEeT JOCTAaTOYHO MHOTO BPEMEHHU, AK€ €CIM y Bac XOPOIIHN
KoMmmbioTep. Mbl mpoBeaem nuki, uzMenss napamerp LOC ot 0,1 mo -0,1 mo -0,05,
napametrp SCALE ot 2,6 no 2,8 mo 0,05, mapamerp SKEW ot 0,1 g0 -0,1 mo -0,05 u
napametrp KURT ot 1,86 10 1,92 no 0,02. Pe3ynbTathl 3TOr0 HUKIA JAIOT ONTUMAaIbHOE
(camoe Hu3koe 3Hauyenue cratuctuku K-C) mpu LOC = O, SCALE = 2,8, SKEW =0 u
KURT =1,86. 3arem MbI ocyuiecTBUM TpeTuil nuki. Ha atot pa3 Oyaem npocmaTpuBaTh
LOC or 0,04 no -0,04 o -0,02, SCALE ot 2,76 no 2,82 no 0,02, SKEW ot 0,04 o -
0,04 no -0,02 u KURT ot 1,8 1o 1,9 nmo 0,02. Pe3ynbraThl TpeThero IuKjiIa JAIOT
orrrumainbHele 3HaueHns LOC = 0,02, SCALE = 2,76, SKEW = 0 u KURT = 1,8. Mu
HAITd ONTHMAJbHYI0 OKPECTHOCTb, B KOTOPOM TMapaMeTphl [al0T HauiIydllee
NPHUOIIKEHUE PETYJIMPYEMON XapaKTePUCTHYSCKOW (YHKIMH K PaCIpeiesiCHUI0 pe-
aNbHBIX AaHHBIX. J{7s mocnenHero nukia mel 6yaem npocMatpusath LOC ot O go 0,03



o 0,01, SCALE ot 2,76 no 2,73 o -0,01, SKEW or 0,01 1o -0,01 u KURT or 1,8 1o
1,75 o -0,01. Pe3ynbpTaThl 3TOT0 MOCIAEAHETO MPOXOAa AAIOT CIASAYIOIINE ONTHMAIIbHBIC
napametpsl g Hammx 232 caenok: LOC = 0,02, SCALE =2,76, SKEW = 0 u KURT
=1,78.

Hcnosib30Banne mapaMeTpoB JJisi IOMCKA ONTHMATBHOTO f

Temnepb, Kora HaitieHbl HAUOOJICE TTOIXOASIINE 3HAUCHHUS TTAPAMETPOB paclpeIeICHuU,
paccuntaeM ontumanbHoe f juIs 3TOro pacmpeneneHus. Mbl MOXEM TPUMEHUTH
npoIeypy, KOTOpas ObUIa HCIONb30BaHA B MPEAbIAYIIEH TJaBe Jisi IOUCKa
onTHMaNbHOTO f TIpU HOpMaTbHOM pacipezieieHni. EMMHCTBEHHOE OTIMYHE COCTOHUT B
TOM, 4YTO BEPOSATHOCTH JUISI K&XIOTO CTaHAapTHOTO 3HaueHus (3HaueHus X)
paccUMTHIBAIOTCS ¢ momomipio ypaBHenuit (4.06) u (4.12). Ilpu HOpMaIbHOM
pacmpeneieHHd  Mbl ~ HAaXOJUM  CTOJIOCI  aCCOIMHUPOBAHHBIX  BEPOSTHOCTEH
(BeposITHOCTEH, COOTBETCTBYIOIIMX  OIPEICICHHOMY CTaHJAPTHOMY 3HAUYCHHIO),
ucrnonb3ys ypaBHenue (3.21). B nHamem ciydae, 4TOOBI HAaWTH aCCOIMMPOBAHHBIC
BEPOSITHOCTH, CIIEAYET BBHITIOIHHUTH TPOIIETYPY, ACTATLHO OMIMCAHHYIO PaHEe:

1. Jlnst JaHHOTO CTAaHIAPTHOTO 3Ha4YeHust X paccumraiite ero coorBercrByromee N'(X) ¢
nomorpto ypapaenus (4.06).

2. JImsl KaxJI0To CTaHAAPTHOTO 3HAYCHHS X PACCUYMTANTE HAKOIUICHHYIO CYMMY 3HA-
gyenuit N'(X), COOTBETCTBYOIIMX BCEM MPEIBIAYIIAM X.

3. Tenepb, utoObl HaiiT N(X), T.e. UTOTOBYIO BEpOSTHOCTB Ul TAaHHOTO X, MPHOaBbTE
TEKYIIyl0 CyMMYy, COOTBETCTBYIOIIYIO 3HadeHHI0O X, K TeKymeld cymme,
COOTBETCTBYIOIIEH mpenpinynemMy 3HaueHuto X. PaznmenuTe moiydeHHYIO BEIUYHHY
Ha 2. 3aTeM pa3JeiuTe IMONydYeHHOe 4YacTHOoe Ha obOmyro cymmy Bcex N'(X), T.e.
MocjeqHee YHCIO B CTONOLE TEKYyIIMX CyMM. OTO HOBOE YacTHOE SBIISAETCS
ACCOIIMMPOBAHHON 1-XBOCTOM BEPOSITHOCTBIO /IS JAHHOTO X.

Tak xak Tenepb y HacC €CTb METOJ MOMCKAa aCCOLMHPOBAHHBIX BEPOSITHOCTEH ISl CTaH-
TapTHBIX 3Ha4YeHUH X MpH JaHHOM HaOope 3HAYeHUH MapaMeTpoB, Mbl MOXKEM HalTH
ontuManbsHoe f. [Iporienypa B TOYHOCTH COBMAAAET C TOM, KOTOpas MPUMEHSETCS s
MOKCKa ONTUMaJbHOTO f mpuM HOpManabHOM pacrpejieicHud. EQMHCTBEHHOE OTIIMYHE
COCTOHUT B TOM, YTO MbI PACCUUTHIBAEM CTOJIOCI] ACCOIMMPOBAHHBIX BEPOSTHOCTEH JIpy-
ruM criocoboM. B Hamem mpumepe ¢ 232 chenkamu 3HaU€HUS MapaMeTpoB, KOTOPHIC
MOJTy4aroTCs TIPU caMmoM Hu3KoM 3HadeHuu ctatuctuku K-C, cocrasmstor 0,02, 2,76, O
u 1,78 na LOC, SCALE, SKEW u KURT coorBercTBeHHO. MBI MOXYYWIH 3TU
3HAYEHHUs] MapaMeTPOB, UCIOJb3yS MPOLEAYypY ONTUMU3AIMH, OMHCAHHYIO B JaHHOU
rnaBe. Craructuka K-C == 0,0835529 (310 03HauaeT, 4YTO B CBOCH HAMXY/IICH TOUKE
nBa pacmpenenenus yaameHsl Ha 8,35529%) mnpu ypoBHe 3Haummoctu 7,8384%.
Pucynok 4-10 mokaspiBaeT (YHKIMIO paclpeesieHus AJis1 TeX 3HAYCHH MapaMeTpoB,
KOTOpPBIE HAWIYYIINM 00pa3oM MOAXOIAT s Hammx 232 caenok. Ecau Mbl Bo3bMeM
MOJIYYCHHBIC TapaMeTpbl W HaljeMm ontumaibHoe f mo 3ToMmy pacmpenesneHuto,
orpaHu4MBas pacnpeneiaeHue +3 u -3 curma, ucnonb3ys 100 paBHOOTCTOSIIIUX TOUYEK
naHHbIX, To moayuum f= 0,206, win 1 koHTpakT Ha Kaxabie 23 783,17 nosmapa.
CpaBHUTE 3TO C HMIIUPUYECKUM METOJOM, KOTOPBIM MOKAXKET, YTO ONTUMAJIbHBIA POCT
nocturaerca npu 1 xontpakre Ha kaxnaele 7918,04 nonnapa Ha Ganmance cuera. ITOT
pe3ynbTaT Mbl IMOJTy4YaeM, €CJId OTPaHUYMBAEM paclpeleleHne 3 CUTMa C KakIou
CTOPOHBI OT CpeAHero. B NeiCTBUTENHFHOCTH, B IMIIMPUYECKOM IMOTOKE CICIIOK y Hac
OBLIT MPOUTPHIIT HAUXYIIEro ciydas 2,96 curma v BBIUTPHIIT HAWIydIero ciydas 6,94
curma. Temneps, eciii Mbl BEPHEMCSI 1 OTpaHUYMM pactipenenenue 2,96 curma ciieBa ot
cpeanero u 6,94 curma crpasa (4 Ha 3TOT pa3 Oyaem ucmoab30BaTh 300 paBHOOTCTO-
SIIUX TOYCK AAHHBIX), TO moyunm ontumanbHoe f = 0,954, unu 1 KOHTpaKT Ha KaXIIbIe



5062,71 nomnapa Ha 6anance cyera. [ToueMmy OHO OTIMYAETCS] OT SMIUPUIECKOTO ONTHU-
manpsHOTO f= 7918,047

[Tpobnema cocTouT B «rpy0oCTH» (PaKTHUUYECKOTO pacrpenaesieHus. BemomuuTe, 4ro
YPOBEHb 3HAYMMOCTH HAIIMX HAWIyYIINM OOpa3oM IOAXOAAIIMX MapaMeTpoB ObLI
tonbko 7,8384%. JlaBaiiTe Bo3bMeM pactipenenenue 232 clienok U moMecTuM B 12 sueek
ot -3 1o +3 curma.

Sueiiku KonnuectBo cenok
-3,0 -25 2
-2,5 -2,0 1
-2,0 -15 2
-15 -10 24
-1,0 -0,5 39
s,.-05 0,0 43
"-'0,0 05 69
05 1,0 38
10 15 7
15 2,0 2
2,0 25 0
25 3,0 2

OTMeThTe, YTO Ha XBOCTaxX paclpeieieHUss HaXOIATCS MpoOensl, T.e. 00JacTH, WU
SYEHKH, TOAe HET SMIMPHYECKUX JaHHBIX. OJTH OO0JACTH CIIIaKHBAIOTCS, KOTZIA MBI
npUcrocabiuBacM Hallle PEryJlupyeMoe paclpeleleHue K JaHHBIM, U HUMEHHO 3TH
CTJIa)KEHHBIE 00JIaCTH BBI3BIBAIOT PA3IMUUE MEXTy MapaMETPUUECKUM U SMIIMPHIECKAM
ontuManbHbiM f. TloyeMy »xe Halle XapaKTEepUCTUYECKOE pAacHpe/ieieHHe IpHU BCEeX
BO3MOXKHOCTSIX PETYJIHMPOBKHM ero (opMbl HE OYEHb XOpOLIO NPUOIIKEHO K
¢dakTnueckoMy pacnpezaeneHuio? IlpuunHa COCTOMT B TOM, 4YTO HalI0JaeMoe
pacmpezneneHre UMEeT CIUIIKOM MHOTO mouek nepecubda. I[lapaboiry MOXKHO HalpaBUThH
BETBSIMH BBEpX WM BHU3. OHAKO BIOJIb BCEW MapabosIbl HAalpaBiIeHWE BOTHYTOCTH WIIH
BBIITYKJIOCTH He M3MeHseTcsa. B Touke mepern0a HampaBlieHHE BOTHYTOCTH U3MEHSETCH.
[Tapabomna 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



Pucynox 4-10 Pezynupyemoe pacnpedenenue 0 232 coenok

\ /

Touku mnepernta

Pucynok 4-11 Touxu nepezuba Ko10K01000pA3HO20 pAChpedeieHus

TaK Kak HalpaBJICHHE BOTHYTOCTH HUKOTAA He m3MeHseTcs. OO0beKkT, nMerommii hopmy
OykBBI S, nexamuii Ha 00Ky, UMeeT OJHY TOUYKy meperuda, T.e. TOUKY, I/Ie BOTHYTOCTh
u3Mensercs. Pucynok 4-11 nokassiBaeT HOpManbHOE pactpeneieHue. OTMETbTE, YTO B
KOJIOKOJI000pa3HO# KpHUBOW, TaKOW KaKk HOpMalbHOE paclpeielieHHe, eCTh JIBE TOUYKU
neperuOa. B 3aBucumoctr ot 3HaueHus SCALE Hame perynmpyeMoe pacmpe/eicHue
MOKET MMeTh HoNb Todek meperunba (ecomu SCALE odeHbp HU3KOE) WM JBE TOUYKH
neperuba. IlpuumHa, MO KOTOPOHM Hale pEryjIupyeMoe pachpeieiieHue He OYEHb
XOPOIIO ONUCHIBAET (haKTUYECKOE paclpeieieHue CIeI0K, COCTOUT B TOM, UTO peajbHoe
pacripesielieHue WMeEeT CIHUIIKOM MHOro Todek nepernba. O3Hauaer 1M 3TO, YTO
MOJTy4eHHOE XapaKTepUCTUYeCKoe pacripeneneHue HeBepHO? Ckopee Bcero HeT. llpu
’KEJTaHUHU MBI MOTJIM ObI CO3/1aTh (YHKIMIO paclpeeNeHus, KoTopas umena Obl 0oJbIie
IByX ToYeKk mneperuba. Takyio (yHKIHIO MOXHO ObLIO OBl Jydille TOJOTHATH K
peanbHOMY pactipenenenuto. Ecim Obl MbI co3anu (GyHKLIHUIO pacnpeeneH s, KOTopas
JIOIyCKaeT HEOrPaHUUYEHHOE KOJMYECTBO TOYEK reperuda, To Mbl Obl TOUHO MOJOTHAIIN
ee K HaOIromaeMoMy pacrnpezaesnenuro. OnrumanbHoe f, moaydeHHOe ¢ MOMOIIBIO TaKOH
KpUBOH, MpakTHYeCKH cOBHa0 Obl ¢ sMmmupuueckuM. OAHAako 4eM OOJbllIe TOYeK
nepern0a HaM MPHUIUIOCH OBl 100aBUTh K (YHKIMM pacmpefeNeHHs, TeM MeHee
HaJIeXKHON OHa Oblia ObI (T.e. OHA Xy’Ke MPEACTaBIsia Obl Oyayiuue caenku). Mbl He
IBITaeMCSl B TOYHOCTH TOAOTHATH MapamMeTpuueckoe K HalmoJaeMoMy, a cTapaemcs
JUIIb ONPEAENUTh, KaK paclpeienstorcs HabaojaemMble TaHHbIe, YTOObI MOXKHO OBLIO
npejcKazaTh ¢ OOJIBIION yBEPEHHOCTHhIO Oyaymiee onTuManbHoe 1(ecinm manHble OymyT
pacrpesiesieHbl Tak JKe, Kak B TpouuioM). B perynupyemMoMm pacmpeneneHuu, Moo-
THAaHHOM K PEaJIbHBIM CIENIKaM, YIAJICHBI JI0JCHblE MOYKU nepecuda.

[Tosichum  BbllleckazaHHoe Ha npumepe. [IpeAmnonoxuM, Mbl HCHIOJIB3YEM JOCKY
["anToHa. MbI 3HaeM, 4TO aCUMIITOTUYECKU paclpeeieHue apuKoB, aIaloINX Yyepes
OCKy, Oyaer HopMmanbHBIM. OIHAKO MBI coOupaeMcs OpPOCHTH TOJNBKO 4 mIapHKa.
MoxeM M MBI 0XKHJIATh, YTO PE3yJbTaThl OPOCKOB 4 mapukoB OyayT pacipencsieHbl
HopMmasibHO? Kak HacueT 5 mapukoB? 50 mapukoB? B acCHMITOTHYECKOM CMBICIIE MBI
OXHJaeM, 4To HabmogaeMoe pachpezencHue Oyner Onmxe K HOPMaJIbHOMY TIpU
YBEJIMUEHUH YKcia cienok. [loaronka reopeTuueckoro pacupeeeHus K KaKIol TOuKe



nepernba HaOIIOAeMOT0 pacHpeIeICHUs He TacT HaM OOJBIIYI0 CTETIEHb TOYHOCTH B
Oynymem. [Ipu GONBIIOM KOJUYECTBE CACIOK MBI MOXKEM OXHAAaTh, YTO HAOIIOAAEMOE
pacripenienieHue OyAeT CXOAUTHCS C OXHMIAeMbIM M MHOTHE TOYKH Tepernda OymyT
3alOJIHEHBI CHENKaMH, KOrjJa HMX YHCIO CTpeMuTcss K OeckoHeuHocTH. Ecnu Hamum
TEOPETUYECKHE TapaMeTpbl TOYHO OTPAKAIOT pACIpEleNICHHE PEaTbHBIX CICIOK, TO
onTuManbHOE f, MOMyYeHHOE HA OCHOBE TEOPETUYECKOTO pacipeeCHus, pH Oy aymiei
MOCJICIOBATEIBHOCTH CICJIOK OyJeT TodHee, 4YeM omnTtuManbHoe f, paccumranHoe
AMITUPUYECKA M3 TPOUUIBIX CcaenoK. JIpyrumu ciioBamu, ecinu Hamu 232 CHCIKH
MIPEJICTABIISIIOT pachlpesiefieHue CIAeNOK B OyIyImieM, TOrJa Mbl MOXKEM OXHAaTh, YTO
pacrmpeiefieHue CclIeloKk B OyaymieM Oyner Omke K HaleMy <«HACTPOSHHOMY»
TEOPETUUYECKOMY pAaCIpENeICHUI0, YeM K HaOIl0JlaeéMOMYy, C €r0 MHOTOYHCICHHBIMH
TOYKaMH Nepernda M «3alryMICHHOCThIO» U3-32 KOHEUYHOTO KOJIMYECTBA CAENIOK. Takum
00pa3oM, MBI MOXKEM OXKHIATH, 4TO OyayIiee onTuManbHoe f Oyzer Oosblie moxoxe Ha
onTuUManbHOE f, IONyYeHHOE U3 TEOPETHUYECKOTO PaCIpeieieH s, YeM Ha ONTHMaJIbHOE
f, momyueHHOE SMIUPUICCKU U3 HAOIIOIaEMOT0 PACTIPECICHHMS.

Wrak, nydmie Bcero B 3TOM Cilyyae MCIONb30BaTh HE SMIIUPHUYECKOE, a Mapa-
MeTpuueckoe ontumanbHoe f. Curyanus aHaiornvyHa paccMoTpeHHOMy ciydaio ¢ 20
OpockamMu MOHETHI B mpenpiaymeid riase. Ecnu Ml oxxugaem 60% BeMrphIIei B Urpe
1:1, to ontumanbhoe f= 0,2. OmxHako ecnu Obl y HAC OBUIM TOJBKO 3MIUPHUYCCKHUEC
nanuaeie 0 mocnenHux 20 Opockax, 11 w3 KOTOPBIX OBUIM BBIMTPBINIHBIMH, HAaIe
ontumanbHoe f coctaBuimo Obl 0,1. Mbl HCXOAMM W3 TOrO, YTO MapaMETPUUIECKOE
ontumaibhoe f ($5062,71 B 3TOM Ccitydae) BepHO, Tak Kak OHO ONTHMAIBHO JUIS (yHK-
IIUU, KOTOpasi «KTeHepupyeT» caenku. Kak u B ciiy4ae TOJIBKO YTO YIOMSHYTON UTPHI C
OpOCKOM MOHETBI, MbI JIOITYCKaeM, 4TO onTuMmaibHoe f s ciemyromeit caenku ompe-
AeJSIeTCsl MapaMeTPpUIecKol reHepupyolied QyHKIueH, qaxe eciiu napamerpudeckoe f
OTJIMYACTCS OT AMITUPHYECKOTO ONTUMAIILHOTO f.

O4eBUIHO, YTO OrpaHUYMTEIbHBIC MapaMeTPhl OKA3bIBAIOT OOJBIIOE BIHMSHHE Ha
ontumansHoe f. Kakum 00pa3oM BbIOMpaTh 3TH OrpaHHUYUTEIIBHBIC ITapamMeTphl?
[TocmoTpHM, YTO MPOUCXOAUT, KOTJAa Mbl OTOJIBHUTaeM BEPXHIOI rpaHuity. Cremyromas
Ta0JIMIla COCTaBJIEHA JUIS HIDKHETO TIpenena 3 curmMa ¢ ucmonb3oBanuem 100
PaBHOOTCTOAIIUX TOUEK JAaHHBIX U ONTHUMAIIbHBIX TapaMeTpoB Jist 232 CAETOK:

BepxHsist 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 MpPU MNOCTOSIHHOM HM)KHEH TpaHUIe, YE€M BBIINIE MBI OTOJABUTAEM
BEPXHIOIO TpaHMily, TeM Onmke ontumanbhoe f k 1. Takum oOpa3om, 4em OOJIbIlIEe MBI
OTOJIBMTAaeM BEPXHIOI TpaHHUIly, TeM Ommke onTuManbHoe f B mommapax Oynmer K
HIDKHEW rpaHune (O’KUIaeMblii MPOWTPBIIN XyJIIero ciydas). B Tom ciydae, xornaa



HAaIlla HIDKHSSA TPAHMIIA HAXOIUTCS Ha -3 CHTMa, 4YeM OOJIbIlIe MBI OTOABUTAEM BEPXHIOIO
rpaHuIly, TeM OJvKe B Tipesene ontumansHoe f B moimapax OyAeT K HYDKHEH TpaHuIle,
T.e. k $330,13 -(1743,23 * 3) = = -$4899,56. ITocmoTpHTE, YTO MPOMCXOAUT, KOTIA
BEpXHss TpaHuIla He MeHsercs (3 curma), a Mbl OTOJBUTAEM HH)KHIO TPAaHUILY
JloctaTouHo OBICTPO apudMeTHdecKoe MaTeMaTHYeCKOe OXKHUIAHHME TaKOTo IMpoliecca
OKa3bIBACTCSI OTPUIIATEILHBIM. DTO IPOUCXOIUT TIOTOMY, 4To Oojiee S0% rutomaau moa
XapakTepucTUYeckod  (yHKIMEeH HAXOAWUTCS ClieBa OT  BEPTHKAJIBHOW  OCH.
CnenoBatenbHO, KOTJa Mbl OTOJBHMIaeM HWKHHM OrpaHUYHUTEIbHBIA Iapamerp,
ontumanbHoe f cTpemurcs k Hymo. Temepb MOCMOTPHUM, YTO MPOU3OMICT, €CIM MbI
OJTHOBPEMEHHO HA4YHEM OTOJBHMraTh 00a OrpaHUYHUTENBHBIX IapameTpa. 3/1eCh Mbl
UCTIONb3yeM Habop ontuMansHbIX napamerpos 0,02, 2,76, O u 1,78 nns pacnpeneneHus
232 cnenok 1 100 paBHOOTCTOSIIMX TOYECK JAaHHBIX:

BepxHsist M HYDKHSSI TPaHKIA 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

OtMmetbTe, uTo onTuManbHoe f mpubmmxkaercs k 0, Korga Mbel OTOJBHTaeM 00a OrpaHH-
YUTENBHBIX MapameTpa. boiee Toro, Tak Kak MPOUTPHII HAMXYALIETO Cclydas yBeJlIn4u-
BAcTCA W JICIUTCS Ha Bce MeHblee ontumansHoe f, Hamre f$, 1.e. cymma dunancuposa-
HUs 1 eAMHUITBI, TAK)KE MPUOIIIKAETCS K OECKOHEYHOCTH.

[Tpobnemy Hamydmiero BbIOOpa OTrpaHUYUTEIBHBIX MapaMETPOB MOXKHO cdop-
MYJIHPOBaTh B BHJI€ BONpOCA: IJle¢ MOTYT NMPOMU30UTH B OyIylleM HawIydllde U Hau-
XyAmue caeiku (Korja Mbl OyjaeM TOproBaTh B ATOM PBHIHOYHOW cucTeMe)? XBOCTBI
pacnpeneneHuss B EHCTBUTEIBHOCTH CTPEMSTCS K IUIIOC U MUHYC OECKOHEYHOCTH, W
HaM ciienyeT (PMHAHCUPOBATh KaXKIIbIH KOHTPAKT Ha OECKOHEYHO OOMNBIIYI0 CyMMy (Kak
B MOCJIEIHEM MpUMepe, e Mbl pa3aBurand obe rpanuilbl). KoHedHo, ecnu Mbl
cobupaeMcsi TOProBaTh OECKOHEUHO JOJIT0€ BpeMsi, Halle onTuMmaibHoe f B mosurapax
Oynmer O6eckoHewHo OonbmuM. Ho MBI He coOupaemcsi TOproBaTh B 3TOW PBIHOYHOM
cucreme BeuHo. OnTumanbHOoe f, mpu KOTOpOM MBI coOupaeMmcsi TOProBaTth B 3TOM
PBIHOYHOM cucTteme, siBisieTcsl GyHKIUEH MpeanoyiiaraeMblX HAMWIydIIuX M HAUXYAIIAX
cnenok. Bemomuure, ecnu Ml Opocum MoneTy 100 pa3 u 3anuiem, kakoil Oyaer camast
JUTMHHAS TI0JIOCa pelIeKk moapsia, a 3areM Opocum monety emie 100 pa3, To momnoca pe-
mek nocie 200 6pockoB OyaeT ckopee Bcero 6osbie, ueM nocie 100 6pockos. Takum
ke 00pa3oM, €clii MPOWTPHIINI HAUXYAIICTO CiIydas 3a Halry HUCTOpuio 232 CIeIoK
paBHsuics 2,96 curma (Juist y1o0CTBa BO3bMEM 3 CUT'Ma), TOT/Ia B OYAyIIEeM MbI JOJKHBI
OKUJaTh Npourpsil 6ompiie 3 curma. [loaTomy BMecTo TOro, 4To0bl OrpaHUYUTh Hallle
pacnpezeneHue npouwioi ucropueit caenok (-2,96 u +6,94 curma), Mbl OTpaHUYUM €ro -
4 n +6,94 curma. Ham, BeposITHO, CleAyeT 0KUAaTh, 4TO B OyayIlieM UMEHHO BEPXHSIs, a
HE HIWKHSSI TpaHuma OynerT HapymeHa. OJHAKO 3TO OOCTOSATENHCTBO MBI HE OyneM
MPUHUMATDH B pacyeT 10 HECKOJIbKUM Mpu4rHaM. [lepBas cOCTOUT B TOM, YTO TOPrOBbIE
CUCTEMBI B OyIyIIeM yXYIIIal0T CBOIO Pe3yJIbTATHBHOCTh 1O CPABHEHHUIO C pabOTOM Ha
HCTOPUYECKHUX JTAaHHBIX, Ja’K€ €CJIM OHHM HE MCMOIb3YIOT ONTUMU3UPYEMBIX MapaMETPOB.
Bce cBomuTcs K MpUHIUMY, YTO 2¢)hekmusHocms MEXaHUYECKHX TOPTOBBIX CHCTEM
nocmenenHo cHudcaemcsi. Bo-BTOpbIX, TOT (akT, YTO MbI IUIATUM MEHBIIYIO IIEHY 3a



omurOKy B ontuMaibHOM f TIpuM cMelieHuu BICBO, a HE BIOPaBO OT MHKa KpuBou f,
MpeArnoaraeT, 4To cieayeT ObITh 00Jiee KOHCEPBATUBHBIMHM B MPOTHO3aX Ha OymyIiee.
Mpl OyjseM pacCUuTHIBATh MapaMETPUUECKOe ONTHMaibHOE f MpH OrpaHUYHMTENBHBIX
napametpax -4 u +6,94 curma, ucnonbszys 300 paBHOOTCTOSIIUX TOYCK JaHHBIX. OqHAKO
npu pacyere BeposiTHOCTeH i kakaoi u3 300 paBHOOTCTOSAIINX SYEEK TaHHBIX BaXKHO,
9TOOBI MBI PACCMOTPENM pachlpeleieHHe Ha 2 CUTMBI JIO WU TOCJE BBIOPAHHBIX
OTPaHUYUTENBHBIX TapaMmeTpoB. [loaTomy MBI OyaeM ompeneisiTh acCOIMHPOBAHHBIC
BEPOSITHOCTH, HWCIIOJIB3Ysl SYEMKH B HMHTEpBasie oT -6 no +8,94 curma, gaxe eciu
peanbHbIl MHTEpBan -4 — +6,94 curma. Takum 00pa3oM, Mbl YBETHMYUM TOYHOCTb
pesyabpTaToB. Mcnons3oBanue ontuManbHbix mapamerpoB 0,02, 2,76, O u 1,78 tenepn
nact Ham ontuManbhHoe f =0,837, unu 1 kouTpakT Ha kaxabie 7936,41 nomnapa. [Toka
OTpaHUYMTEIIbHBIC TIapaMEeTPhl HE HApYIIAIOTCs, Hallla MOJIETh TOYHA JJIsi BHIOpAHHBIX
rpanuil. [Toka MbI He OxuaaeM npourpsiira 6osnbiire 4 curma ($330,13 -(1743,23 * 4) =-
$6642,79) wnu npubsn Oonsme 6,94 curma ($330,13 + + (1743,23 * 6,94) = $12
428,15), MOXKHO CUMTaTh, YTO TPAHUIIBI PACHPEACICHHUS OYIYUIMX CICIOK BBIOPAHBI
TOYHO. Bo03MOXHOE pacxXoXIeHHE MEXAy CO3JaHHOW MOJENbI0 H  PEabHBIM
pacrpeneieHueM SBJISIeTCs ¢1a0bIM MECTOM TaKOro MOJX0ja, TO €CTh onThMaibHoe f,
MOJTyYEHHOE W3 MOJICIH, HEe 00s3aTeNIbHO OyAeT OoNTUMaIbHBIM. Eciin Hamm BhIOpaHHbBIE
napaMeTpbl OyayT HapylieHbl B Oyayiiem, f MokeT mepectarh OBITH ONTHMAJIbHBIM.
DTOT HEJAOCTATOK MOKHO YCTPAHHUTh C IOMOIIBIO OMIIMOHOB, KOTOPBIC IO3BOJISIOT
OTPaHUYUTh BO3MOXKHBIM MPOUTPHIII 3a7aHHONW cyMMoil. Komb ckopo Mbl oOCyxnaem
c1aboCTh JTaHHOTO METOJ/Ia, HEOOXOAWMO YyKa3aTh Ha TOCIETHHUN €ro HEeIO0CTaTOK.
CrnenyeT UMeTh B BHJy, YTO pEATbHOE pACIpe/eICHHe TOPTOBBIX MPUOBLICH U YOBITKOB
SIBJSICTCSL pacIpeieieHUeM, TJIe mapaMeTphbl TOCTOSTHHO U3MEHSIOTCS, XOTS U MEJICHHO.
CrnenyeT mepHOIUYECKH MOBTOPSITh HACTPOHKY IO TOPTOBHIM MPHUOBUIAM U yOBITKAM
PBIHOYHOM CHCTEMBI, YTOOBI OTCIIC)KHBATH 3Ty THHAMUKY .

HpOBEHeHHe TECTOB KYTO €CJIn>»

[Tocne Toro kak HaiiieHO MapamMeTpU4ecKoe ONTUMalbHOe f, MOXKHO peann30oBBIBATH
CIIEHApUH «YTO €CJIM» C TOMOIIBIO MOJYYeHHOH (YHKIMH pacrpenencHus. s storo
HY>KHO BapbupoBaTh mnapameTpbl ¢yHknum pacnpeneneHus LOC, SCALE, SKEW u
KURT s MonmenmupoBaHMsl pa3iHyYHBIX OXKHUIACMBIX Pe3yJbTaToB (pasiUuHBIX pac-
npeieieHui, KOTOpbIe MOTYT OBITh B OyayiieM). Mbl 3HaeM, Kak IPUMEHSTH MPOLECIYPY
pacTsDKEHHS U CKaThsi B HOPMAJIBHOM pacCIpeleNiCHHH, W MOXO0XHM 00pa3oM MOXeM
paborate ¢ mapamerpamu LOC, SCALE, SKEW wu KURT perympyemoro
pacrnpeneneHus.



¥ HcxonHoe pacnpeneneHue
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M3MeHeHne mapaMeTpa CXaTus,

WIM cpeiHedl CIEIKU

Pucynok 4-12 Hzmenenue napamempa pacnonoxcenus pacnpeoeienus

CrieHapuu «4TO €CIU» MPH MapaMEeTPUIECKOM IOXO0JIE MTOMOTAIOT CMOAEINPOBATh U3-
MeHeHHs (DaKTHYECKOTO pacmpezaeneHus ToproBeix P&L. Ilapamerpuueckne MeTonsl
MO3BOJISIIOT YBHIETh BO3JEHCTBHE M3MEHEHHMH Ha pacrpeneneHue (HakTHIeCKUX TOPro-
BBIX MPHUOBLIEH U YOBITKOB 00 mM020, KaK OHU MPOU30UIYT.

Korna Bbl paboTtaeTe ¢ mapamerpamu, cieyeT IOMHUTh O BakHOW netanu. [lpu moucke
ontuMansHoro f BMecTo Toro, uro6sl m3meHsaTs LOC, T.e. pacnonoxeHue pacnpeaene-
HUS, JIydlle UW3MEHATh  JOJUIApOBYI0  apU(METHYECKYI0  CPEIHIOI  CIEIKY,
UCIIONIb3yEMYIO B Ka4eCTBE BXO/HOTO JJAHHOTO. DTO BUAHO M3 pUCyHKa 4-12. OT™meThTe
(cMm. pucynok 4-12), uyro u3MeHeHue mnapamerpa pacnojioxenus LOC mnepenBuraer
pacmpezeseHue BIIPaBO WM BIEBO B OKHE» OTPaHMYHUTENBHBIX ITapaMeTpoOB, HO CaMH
OTpaHUYUTENIbHBIE TIApaMETPBl NIPU 3TOM HE JBHTArOTCA. TakuMm o0pa3oM, M3MEHEHHE
napametpa LOC Taxke 3aTparuBaeT KOJHMYECTBO PAaBHOOTCTOSIIIIMX TOYEK JaHHBIX CIIeBa
W chopaBa OT MOIBI pacmpeneneHus. Ecim  W3MEHHTh (akTHUECKOe CpeaHee
aprdmeTnueckoe (KM UCIIONIb30BATh IEPEMEHHYIO CoKaTus Ipu moucke f B HopMambHOM
pacrpesiesieHu ), «OKHO» OTPaHMYHUTENbHBIX MapaMeTpoB mepeaBuHeTcs. Koraa Be
U3MEHSETe apU(PMETHUECKYIO CPETHIOI0 CACIKY MM U3MEHSETE TIEPEMEHHYIO CXKAaTHUsl B
MEXaHU3ME HOPMAJIBHOTO pacHpeleNieHHs, Yy Bac OCTaercs TO e YHCIO
PaBHOOTCTOAIINX TOYEK JAHHBIX CIpaBa U CJIeBa OT MOABI PACHPEACICHUS.

Ipusenenue f kK TEeKymuM meHam

B Merone, onrcaHHOM B 3TOii ri1aBe, ObUTH UCTIOIB30BAaHbI HEMIPUBEICHHBIC TaHHBIC. MBI
MOKEM HCIOJB30BaTh TOT K€ TOJXOM JUIsl MPUBEACHHBIX TaHHBIX. ECiM HE0OXO0aMMO
ONpENIeNIUTh ~ NMPHUBEICHHOE TapaMeTpuueckoe ontumainbHoe f, TO  ciemyer
mpeoOpa3oBath HeoOpaOOTaHHBIE TOPTOBBIC MPUOBUTM W YOBITKA B MPOICHTHBIC
MOBBIIICHUS U TOHWKEHHS, OCHOBBIBasCh Ha ypaBHeHusix ¢ (2.10a) mo (2.108). 3atem
HaJ0 TpeoOpa3oBaTh MOTYUYCHHBIC MPOICHTHBIC NMPUOBUIH U YOBITKH, YMHOXHB WX Ha
TEeKyIIylo IeHy 0a3zoBoro mHCTpymeHTa. Hampumep, P&L nHomep 1 cocrasnser 0,18.
HomyctiM, d9ro TieHa Bxoma B dToi cuenke pasHa 100,50, Torma mporieHTHOE
noBbIeHne i 3toi caenku pasHo 0,18/100,50=0,001791044776. Teneps I0MyCTHM,
9TO TeKylIas neHa 6azoBoro nHcTpyMmenTa paBHa 112,00. Ymuoxus 0,001791044776 na
112,00, nonyunum npuBeneHHoe 3HaueHue P&L, pasaoe 0,2005970149. Ecnu mMbl XOTHM



MCTIOJIb30BaTh MPUBEACHHBIC JAHHBIE, TO CIEAYET MPOBECTH AHATIOTUYHYIO OINEPAIIUIO CO
BceMH 232 TOPTOBBIMU MPUOBUIAMH U YOBITKAMHU. 3aT€M CJIEIYyET pacCUUTaTh CpeaHee
apudmeTnyeckoe W CTaHJAPTHOE OTKJIOHEHHE IO TMPHUBEACHHBIM CHCIKAM U
UCI0b30BaTh ypaBHenue (3.16) ms HopMupoBaHus JaHHBIX. Jlanee HEOOX0IUMO HANTH
Habop ontumanbHbeix mapamerpoB LOC, SCALE, SKEW u KURT no npuBeneHHbIM
JaHHBIM TaK >kKe, Kak ObUIO MOKa3aHO B ATOM IJIaBe ISl HENPUBEICHHBIX IaHHBIX.
[Mporienypa ompenencuus ontumanbHoro f, cpeanero reomerpuueckoro u TWR
aHaJIoTUYHa  yXXe  paccMoTpeHHoW Hamu. [loGouyHBIE  MPOMYKTHI:  CpemHss
reoMeTpruecKasl CleiKa, CpeqHssl apupMeTndeckas CAeiKa M MOpor TeOMETPHYECKOU
TOPrOBIIM — JEHCTBUTEIBHBI TOJIBKO ISl TEKYIIEH IIeHbl 0a30BOro MHCTpyMeHTa. Eciu
1eHa 0a30BOro MHCTPYMEHTAa M3MEHHUTCS, pacueT CIlelyeT MOBTOPUTH, BEPHYBIIUCH K
MEepPBOMY MIAary, YMHOXXHB MPOLEHTHbIE MPUObUIM M YOBITKM Ha HOBYIO ILIeHY 0a30BOro
uHcTpyMeHTa. Korma Bl mepeiizere kK 3TOW mpoueaype ¢ Apyrod IeHoil 06a30BOro
HHCTPYMEHTA, TO MOJYYHTE TaKoe ke ontumanbsHoe f, cpemnee reomerpuueckoe u TWR.
Onnako cpenHss apuMeTHdecKas ClelKa, CpeIHssl TeOMEeTpHUecKas CAeNIKa U MOpOor
reOMEeTPUUYECKON TOProBin OyAyT APYTMMHU B 3aBUCUMOCTH OT HOBOW II€HBI 0a30BOr0
WHCTPYMEHTA.

KonnuecTBO KOHTPAKTOB JJIsl TOPrOBJH, omnpejaenseMoe ypaBHenuem (3.34), tawoke
JOJDKHO M3MEHHThCS. AccouunpoBaHHoe P& L Hamxymuiero ciyuas (nepemennas W u3
ypaBuenust (3.35)) Oyaer apyrum B ypaBHeHun (3.34) B pesynbraTe U3MCHEHHUH, BbI3-
BaHHBIX IPUBEICHUEM JAHHBIX K JPYTrod TeKyIIeH IIeHe.

OntumanbHoe F 115 npyrux pacnpeaesneHuii 1 HACTPauBaeMbIX
KPHMBBIX

CymiecTByeT MHOTO JPYTHX CIIOCOOOB, C TMOMOIIBIO KOTOPBIX MOXHO ONPEICIIUThH
napameTpudeckoe ontuManbHoe f. B mpenpiayiieid riiaBe Mbl pacCMOTpPEH MPOIEAYPY
MOKCKa ONTHMAJIBHOTO f 111 HOpMaJIbHO paclpeeNeHHbIX NaHHBIX. MTak, y Hac ecTh
nporeaypa, KoTopasi J1aeT onTuManbHoe f /i J1000ro HOpMaabHO paclpeeICHHOTO
sBiaeHus. Ta oice npoyedypa ucnoavsyemcs 0Nl NOUCKA ONMUMATbHO20l6 1060oM
pacnpeodenenuu, eciu cywecmeyem @yukyus pacnpeoenenusi (nogo0HbIE (QYHKIUH
OIMHUCAHBI I MHOTHX APYTHX PACMPOCTPAHEHHBIX paclpeeicHuil B MpUioKeHHu B).
Koecoa ¢ynxyuu pacnpedenenus me cywecmseyem (m.e. ko20a (yHKyusi nIOMHOCMU
geposimHocmu He uHmezpupyemcs), onmumanvhoe f moocno wmavmu ¢ nomowio
YUCTIEHHO20 MemOoOd, ONUCAHHO20 6 MO 21d6e, NPUOTUUMETLHO PACCUUMA8 (YHKYUIO
pacnpeoeneHusl.

JlaHHas TJIaBa TOCBSINEHA MOJICIUPOBAHUIO (DAKTUYECKOTO paclpeseieHusl CIOEIOK ¢
MOMOIIIBIO PETYIUPYEMOTO PACTIPEACICHHUS, TO €CTh MOUCKY (DYHKIIMH U €€ TIOXOISIIIX
MapaMeTpoB, KOTOPBIE MOJCIUPYIOT (HaKTHUECKYIO (PYHKIIMIO TIOTHOCTH BEPOSTHOCTH
ToproBeix P&L ¢ nByms Toukamu nepernba. Bel MojkeTe MCTIOIB30BaTh y)KE H3BECTHBIC
GOYHKIIMM W METOJBI, HAmpuMep, TMOJIMHOMUAIBHYIO HWHTEPIOSAIUI0 WU K-
CTPAMOJIAINIO, HHTEPIOJSAIMUIO U SKCTPAMOAIHMIO pallMOHATbHOW (DyHKIMK (YacTHBIC
MHOTOYJICHOB), WJIM HCIIOJB30BaTh CIUIAHH-UHTEPHONAIHi0. [locae Toro kak TeopeTH-
Yyeckast PYHKIUsS HalIeHa, MOYKHO ONPEICITUTh aCCOIMUPOBAHHBIC BEPOSTHOCTH TEM KE
METOJIOM pacyeTa WHTErpana, KOTOPBIA HCIOJIB30BAJICS MIPHU MOUCKE aCCOLMHUPOBAHHBIX
BEPOSITHOCTEH PETyTUPYyEeMOTo pactpeelieHHs], WIH PacCYUTaTh MHTErPAI C MOMOIIBIO
METOJIOB MareMaTudeckoro aHammsza. OmHa u3 1eneil 3TOM KHUTM — TI03BOJIUTH
TpelaepaM, HCIONB3YIONIMM HEMEXaHHYECKUE CHUCTEMBI, NMPHUMEHSATh TE€ K€ METOJIbI
YOpaBIEHUS CYETOM, YTO W TpehaepaM, HCIONB3YIOMUM MEXaHUYEeCKHE CHUCTEMBI.
Perymupyemoe pacnpenenenue TpeOyeT pacdyera nmapaMeTpoB, OHH OTHOCSATCS K TIEPBBIM
YeTBIPeM MOMEHTaM pactpeneieHus. VIMEHHO 3TH MOMEHTBHI — PAacCIOJIOKCHHE,
MaciTad, aCHMMETpPHS U IKCIIECC — OMHMCHIBAIOT pacnpeneneHue. Takum oOpa3oM, KTo-
00, TOPTYIOMIHMA MO HEMEXaHHWYECKOMY METO/y, HalpuMep MO BOJHAM OIUIHOTTA,



MOJKET PacCUMTaTh MapaMeTpbl U MOJYYUTh ONTHUMaIbHOE f W MOOOYHBIE MPOMYKTHI.
Hanwune mponuioit uCTOPUM CIETIOK HE SBJSCTCS HEOOXOAMMBIM YCIIOBUEM IS pacdyeTa
JaHHBIX TapaMeTpoB. Eciau Obl BBl HCIONB30BAM IPYTHE YIOMSHYTHIE BBIIIE METOIBI
MOATOHKH, BaM Takke HE 00s3aTeNbHO ObUIO ObI 3HATh HCTOPHUYECKHUE TaHHBIC, HO
3HAYEHUS MMapaMeTPOB TAKOW MOATOHKU HE 0053aTeIhbHO OTHOCHIUCH Obl K MOMEHTaM
pacnpeeNieHds. OTH METOJIbI MOTYT JIMIIUTh BAC BO3MOXKHOCTH TIOCMOTPETH, YTO TPO-
W30HACT, €CIIM YBEIMYUTCS DKCIIECC WU U3MEHUTCS aCUMMETPHsI, U3MEHHUTCS MaciiTad
u T.J0. Hame perymupyeMoe pacnpelelieHue SBISETCS JIOTHYHBIM — BBIOOPOM
TEOPEeTUUEeCKON (DYHKIIMU, KOTOpasi XOPOIIO OMHCHIBACT (haKTUUYECKOE pacrpeieiieHue,
TaKk KakK IMapaMeTphl HE TOJBKO 3aJal0T MOMEHTHI paclpe/e/IeHUs, OHU JAlOT HaM
KOHTPOJIb HAJl dTUMH MOMEHTaMHU MpPH TNPOTHO3UPOBAHWU OyIyIIUX HW3MEHEHUN B
pacnpeneiieHnd. boilee TOro, paccydTath MapaMmMeTphl PaccCMaTPUBAEMOrO  37eCh
PETYIHPYEMOTO paCIpeeNIeHUs Jierde, YeM IMOJOTHATh KaKyIo-JTH00 TPOU3BOIHHYIO
GbyHKIHIO.

IlnanupoBanue cueHapus

CrienmanucTbl, KOTOphIE B CHIIy CBOEHM Mpodeccuy 3aHMMAIOTCS MPOTHO3WPOBAHUEM
(PKOHOMHUCTBI, aHAIUTHKH (OHIOBOIO PBHIHKA, METCOPOJIOTH, IPAaBUTCILCTBCHHBIC
YMHOBHHMKH U T.[I.), TOBOJIBHO YaCTO OMIMOAIOTCS, HO HAJIO MPU3HATH, YTO OOJBIIUHCTBO
pelieHui, KOTOPBIC YEJIOBEK JOJDKEH MPUHSATH B KU3HH, 00BIYHO TPEOYIOT IPOTHO3A.

31ech ecTb JBE JIOBYLIKU. BO-TEpBBIX, JIIOAM JEHAalOT CIMIIKOM ONTUMHUCTUYHBIC
MIPEATONOKEeHHS 0 OyaymieM. BoJIBIIMHCTBO M3 HAC YBEPEHBI, YTO B 3TOM MECSIIC MBI
CKOpee BBIMTpacM B JIOTEPEIO, YeM MOTMOHEM B aBTOKaracTpode, Jake eClid Bepo-
SITHOCTB MOCJIETHETO BbIIIE. DTO BEPHO HE TOJIBKO Ha YPOBHE OTAECIBHOIO JIMIIA, HO U Ha
ypoBHe Trpymmbl. Korma monu paboTairoT BMeECTe, OHH CTpPEeMsTCs BHIETh Ona-
TONPUATHBIA pe3yabTaT Kak Haubojce BEPOATHBIM pe3yiabTarT (MHAdYe He ObUIO ObI
cMbIcTa paboTaTh, IMOKa, KOHEYHO, BCE MBI HE CTajld aBTOMaTamH, Oe3paccyaHo
HaIPBIBAIOIIMMHUCS Ha KTOHYIIMX KOPaOIsIX>).

Bropas u Gonee maryOHas TOBYIITIKa COCTOUT B TOM, YTO MBI JIeJIa€M MPSIMBIEC TPO-
THO3BI, HAIIPUMEP TBITAEMCS TPEACKa3aTh IEHy rajuloHa OEH3WHA Yepe3 JBa roja Wiu
MBITAaEMCS TIPEJICKa3aTh, YTO MPOU30MAET C HaIIeH Kapbepoid, KTO OyAeT CIeAYIOIUM
MPE3UJICHTOM, KaKUM OYJIET CIIeAYIOMNNA CTUITh, ¥ TakK fajiee. YTo Obl MbI HM TOBOPHIIN O
OyIyieM, Mbl CTPEMUMCSI TyMaTh O €IMHCTBEHHOM, HanOoJiee BEPOSTHOM pe3yibTare.
Takum o00pa3om, korma HEOOXOAMMO TPHHATH PENICHHE WM CaMOCTOSATEIBHO, WU
KOJUIEKTUBHO, Mbl MPUHMMAaeM €ro, OCHOBBIBasCh Ha TOM, YTO IPOTHO3 €CTh E€JUH-
CTBEHHBIN Hanbosee BEpOSTHBIN pe3yabTaT. B UTOre, MBI 4acTo MojgydaeM HEMpHUSTHBIC
CIOPITPU3HI.

[TnanupoBaHue clieHapus OTYACTH pemaeT 3Ty npobnemy. CleHapuid TpOCTO SIB-
JIIeTCA BO3MOXHBIM TMPOTHO30M, OAHUM M3 IyTEH, MO KOTOPOMY MOTYT Pa3BUBAThCS
coObrTust. [lmanupoBaHue crieHapusi TMpearnojaractT HabOp CIEHApPHEB ISl TMOKPBITUS
BO3MOXXHOTO CIIEKTpa UCX0A0B. KOHEUHO, MONHBIN CIIEKTp HUKOTJAa HEe OYIET MONTyYeH,
HO BBl MOXETE PAaCCMOTPETh CTOJBKO CIEHAPHUEB, CKOJIBKO COUYTETE HYKHBIM. Takum
00pa3oM, B MPOTUBOMOJIOKHOCTh MPSIMOMY MIPOTHO3Y HanOoJiee BEPOSITHOTO PE3ybTaTa
BBl MOXETE€ TOATOTOBUTHCS K Oyaymemy. bonee Toro, miaHupoBaHHE CIEHAPHS
MOATOTOBUT Bac K TOMY, YTO MOXET OBITh B MPOTUBHOM CIy4yae HEOKHUJAaHHBIM
COOBITHEM.

JlomycTuM, BBl 3aHUMAaETECh JOJTOCPOYHBIM IUIAHUPOBAHMEM [UJIsi KOMIIAHUH,
KOTOpasi MPOU3BOAUT HEKHM TPOoayKT. BmecTo Toro, 4toOwl caenath OIWH Hambosee
BEPOSITHBIM MPSIMOM MPOrHO3, UCHOJIB3YHTE METO/ IUIAHUPOBAHUsA ClieHapus. MeToaom
«MO3TOBOT'O MITYpMa» BMECTE C KOJUIETAaMHU OIPEICIUTE BO3MOXKHBIE MYTH PA3BUTHUS
coOpiTuii. Uto Oymer, ecnmu Bbl HE CMOXKETE MOJNYYUTh JOCTATOYHO CHIPbS, YTOOBI
MPOW3BECTH 3TOT TpoaAyKT? Kak wW3MeHHWTCS cHTyalus, €Clid OJWH W3 BalluX



KOHKYpEHTOB oOaHKpoTHTca? Kak OyayT pa3BHBaThCsi COOBITHS, €CIIM HA PBIHKE I1O-
SIBUTCSI HOBBI KOHKYPEHT? UTO MpOU30MIET, €CIM BBl CEPhE3HO HEOOIICHUTE CITPOC Ha
3TOT MpoaAyKT? UTo OyneT, ecnu rae-mudo HavyHeTCs BOMHA? A eCiiM HAYHETCs sifepHast
BoriHa? Tak Kak KaKJbld CIIEHApUi BO3MOXKEH, €ro HY)XHO pacCMaTpPHBAaTh CEPBhE3HO.
Tenepp Hago MOHATH, YTO BHI OyneTe JAenaTh IOCIE TOrO, Kak ONpPEICTUTE 3TH
CUEHapuu. Bl JOKHBI ONIPEAEIINTD 1IEb, KOTOPYIO XOTUTE AOCTUYb IIPU TOM WJIH HHOM
clieHapud. B 3aBHCHMOCTH OT CIieHapHsl 1IeTb He 00s3aTeNbHO JOJKHA OBITh MOJIOXKHU-
TenbHOU. Hampumep, mpM NeCCUMHUCTUYECKOM CIIEHAapUM 3TO MOTYT OBITh MPOCTO
PEMOHTHO-BOCCTaHOBHUTEIbHBIE pabOThl Ha npeanpustuu. [lociae Toro xak BbI ompene-
JUTE LEeb JUIsl JAHHOTO CLEHApHs, HaJ0 COCTAaBUTh IUIAH HA CIy4yall HENpeABUIACHHBIX
CUTyallui, OTHOCSIIUXCA K 3TOMY CLEHApHIO, I JOCTHIKECHUS HEOOXOIMMOM LeNH.
Hanpumep, kak yxe ObUIO CKa3aHO, IPU HEBEPOATHO MPAuHOM CLIEHApUU Balllel LIEJIbI0
MOTYT OBIThb PEMOHTHO-BOCCTAHOBUTEIIbHBIE Pa0OThl, U BaM HAJ0 MMETh IJIaH, YTOOBI
MUHUMU3HUpOBaTh yuiep6. [loMrMo Bcero mpodvero, miaHUpOBaHUE CLEHApUs J1acT BaM
QITOPUTM, KOTOPOMY HAJ0 CJEI0BaTh, €CIM OIPEIEICHHBIN CLIIEHapUil peanu3yercs.
CymiecTByeT TeCHas CBSI3b MEXIy IUIAHUPOBAHHUEM CIEHAPHS M ONTUMaIbHBIM f.
OnrumanbHoe f TO3BONISET Pa3MECTHTh ONTUMAIBHOE KOJMYECTBO PECYpPCOB MpHU
orpezieiecHHOM Habope BO3MOXHBIX clieHapueB. Ha camom [nene, peanusyeTcsi TOJIBKO
OJIUH CLICHApUH, Jake €CIM Mbl IUIAHUPYEM HMX HECKOJIbKO. IlnmaHmpoBaHue creHapus
CTaBUT Hac B CHUTYyalUlO, KOrJa HEOOXOJMMO MNPHUHATH pEIICHHE, KaKoe KOJIUYECTBO
peECYpCcOB pa3MeliaTb CEroJHs IIPU BO3MOXKHBIX CIIEHapUsX Ha 3aBTpa. OJTa
KOJIMYECTBEHHAsl OLEHKa IOCIEICTBUA — TIOMCTHMHE <«Cepaue» IUIaHUPOBAHMS
CLICHapusl.

UroObl ompenenuTh, CKOJBKO PECYypCOB pPa3MECTUTh IMPU HAIUYUHU OINpPEAEIEHHOTO
Habopa cleHapueB, Mbl MOXXEM HCIIONb30BaTh €Ile OJWH MapaMeTPUUYECKUd METO.
norcka ontumansHoro f. CHavana ciemyer omucath Kaxaplid crieHapwid. Jlagee Mol
JOJDKHBI OLIEHUTh BEPOATHOCTH (3TO uyucio Mexay O m 1) peanusanuu Kakaoro ciie-
Hapus. Cuenapuu ¢ BepositHocThio O MBI He Oynmem paccmarpuBaTh. OTMETBTE, UYTO
BEPOSITHOCTh KaXKJOTO CLEHApUsl yHUKalbHA. [[omycTUM, Bbl MPUHHUMAETE PELICHUS B
pOM3BOACTBeHHOI Koproparuun ABB. JlBa crieHapus (M3 HECKOJBKUX) BBITJISISAT
cnenyromum obpazom. [Ipu ogHoM crieHapuu kopropanus ABB mogaer 1okyMeHTHI Ha
6aHkpoTcTBO ¢ BeposiTHOCTRIO 0,15, B apyrom cuenapuun ABB yxoauT ¢ pbiHKa u3-3a
HAMPSDKEHHOW KOHKYPEHIIMM C MHOCTPAHHBIMH KopriopauusMu ¢ BepositHocThio 0,07.
Tenepp MbI 10KHBI OHATH, BKJIIOYAET JIU NEPBBIN CLIEHApHil 3asBJIeHHE O OAHKPOTCTBE
M3-3a BTOPOrO CI€Hapusi, T.€. HANpPSKEHHOM KOHKypeHuMH. Ecim 3T0 Tak. TO
BEPOSATHOCTb IEPBOTO CLIEHAPHsI HE YUUTHIBAET BEPOSITHOCTH BTOPOTO CLIEHAPUsI, U Mbl
JIOJDKHBI YMEHBIIUTh BEPOATHOCTH mepBoro crienapus mo 0,08 (0,15 -- 0,07). OrmetsTe
TaK)Ke, YTO YHUKAJIbHOCTh BEPOSITHOCTH BayKHA Ul Ka)JIOTO CLIEHapHsi, 4YTOObI cymMMa
BEPOSTHOCTEH BCEX pacCMaTPUBAEMBIX CIIEHapUeB Oblia paBHA B TouHOCTH 1, a He 1,01
wm 0,99.

s KakZIoTO clieHapus Mbl ONPEAENsiEM BEPOATHOCTh €ro ocyuiecTBieHus. Cnenyer
TaK)K€ OMNPEJCNIUTh KOHEUYHBIN PE3yJIbTaT, TO €CTh YHMCIEHHOE 3HaueHue. OHO MOXKET
ObITh B JOJIAapax WIMA JOTaX — B 4eMm yrogHo. OAHAKO Ballld BBIXOJHBIC JaHHBIC
JOJDKHBI OBITh B TE€X K€ €IMHUIAX, UTO U BXOJAHbIE JaHHbIE. UTOOBI UCOIB30BATH 3TOT
METOJI, Bbl JOJDKHBI O0s3aTENbHO HUMETh, MO KpaliHeil Mepe, OIWH CIEHapuil ¢
OTpHULATENbHBIM pe3yibTaToM. Ecim BBl XOTUTE 3HAaTh pa3Mep pecypca, KOTOPBIH
cienyeT pa3MeCTUTh CEroJHsS MPU BO3MOXKHBIX CLICHAPUSX HA 3aBTpa, U HE HMEETe
OTpHILIATENILHOTO CIeHapusi, Toraa ciuenyer pasmectutb 100% storo pecypca. bes
CIICHapusi C OTPHUIATENBHBIM pPE3yJIbTaTOM MAaJOBEPOSTHO, YTO JAaHHBIM HaOop
CLICHApUEB PEATUCTHYEH.

[locnenHee ycioBHe MCHOJIB30BAaHUSI 3TOCO METOAA COCTOMT B TOM, YTO MaTeMaTH-
YEeCKOE 0)KMJIaHUE, CyMMa BCEX PE3yJIbTaTOB, YMHOKEHHBIX Ha MX COOTBETCTBYIOILNE
BEPOSTHOCTH, JOJHKHO OBITH OOJIbIIIE HYJIS.



N
(1.03) MO =) (P*A),

i=1

rae P = BeposATHOCTH CUCHAPHS i
A = pe3yabTar cleHapus i;

== o0I1Iee YMCII0 pacCCMaTPUBAEMBIX CIICHAPUEB.

Ecnu maTtemaTnueckoe OXHJAHHE PAaBHO HYJIO MM OTPULIATENIBHOE, METOJ HEeb3s
UCIOJIb30BaTh. OJTO HE O3HAYaeT, YTO HEJb3sl HCIIOJIb30BAaTh CaMmoO IUIAHUPOBAHUE
cueHapus. MoxHO M HY»HO. OfHaKo onTUMainbHOE f MOXeT OBITh MOTy4eHO TOJBKO B
TOM ClIydae, eciii MaTeMaTHYecKoe OKuaaHue Ooibine Hyns. Korma maremaTnueckoe
OKUJIaHUE PaBHO HYJIIO MM OTPULATEIbHOE, MBI HE JIOJDKHBI pa3MellaTh Pecypehl.

W HakoHel], Bbl JOJKHBI PACCMOTPETh MAKCHUMAJIbHO BO3MOXKHBIN CHEKTP pe3yib-
TaToB. [[pyrumu cimoBamu, cienyer paccMoTpeTb 99% BO3MOXKHBIX HMCX0J10B. MHOrue
CIICHapUU MOXKHO CJIeJIaTh IUpPE, TaK 4TO BaM He Hajo Oynet pacmmcbiBath 10 000 cie-
HapueB, yToObl oxBaTUTh 99% criektpa. [lpu pacmupenuu cueHapueB He cienyer
CIIMIIKOM YMpOILATh CUTYyallMio, BBIOpaB TOJBKO TPHU CIEHAPUSA: ONTUMHUCTHYECKUH,
MIECCUMUCTHYECKUI U HelTpalbHbId. B 3TOM cilyyae mosyuyeHHble OTBEThI OyayT CIIUII-
KOM IpyOBbl, 4TOOBI UMETh KaKyO-IM00 MPAKTHUECKYIO LIEHHOCTh. 3aXOTHTE JIU BbI HC-
KaTh ONTUMAaJIbHOE f 111 TOProBOii CHCTEMBI IO TPEM C/IEIKaM ?

Kakoe komndecTBO CIieHapHeB ONTUMalbHO? Vcmonb3yiTe TO KOJIWYECTBO, C KO-
TOPBIM BBl CIPAaBUTECH. 3€Ch XOPOILIMM IOMOIIHUKOM OyZeT KoMmmbroTep. JlomycTum,
peub uzaet o komnanuu AbBB 1 0 pazMenieHnM ee HOBOro MPOAYKTa Ha PIHKE OTCTAJION
JaCKOW CTpaHbl. PacCMOTPHM IMATh BO3MOMKHBIX CIleHapueB (B JEHCTBHTEIBHOCTH
CIICHApUEB JOJDKHO OBITH OOJIbIIE, HO MBI BO3BMEM MSTH JJs MpuUMepa). DTU TATh
CLICHapHEB OTPAXAIOT TO, YTO MOKET MPOMU30MTH B JAAHHOW cTpaHe B OyIymieMm, — TO
€CTb BEPOSITHOCTb  OIPEJCIIEHHBIX COOBITUH W NpUOBUI WO  YOBITOK  OT
MHBECTUPOBAHUS.

Cuenapuit BeposiTHOCT Pesynbrar

Boiina 0,1 -$500 000

Kpusuc 0,2 -$200 000

3acroit 0,2 0

Mup 0,45 $500 000

Ipouseranue 0,05 $1000000
Cymma 1,00

Takum obpazom, cymma BeposTHOCTeH paBHa 1. OOpaTuTe BHUMaHHUE, YTO Y HAc ecTh 1
CL[CHapI/Iﬁ C OTpULATCIIbHBIM PE3YyJIbTATOM, HO MATCMATHYCCKOC OXKHUIAHUC 6OJ'HJIJ_IC
HYJIS

(0,1 * -$500 000) + (0,2 * -$200 000) +... = $185 000

C TakuM HabOpPOM CIIEHAPHEB MBI MOXKEM HCIOJIB30BaTh TaHHBIN MeToA. OTMEThTE, 4TO
ecii ObI MBI HCIIOJIB30BAJIM METOJI HanOoJiee BEPOSITHOTO pe3yiIbTaTa, TO MPUILTH ObI K
3aKJIIOYEHHIO, YTO B ITOH CTpaHe CKOpee BCero OyAeT MHp, W JICHCTBOBAIH ObI, HCXOMS
U3 OTOW €IMHCTBEHHOH BO3MOXKHOCTH, TOJIBKO PACILIBIBYATO OCO3HABASI HAJTMUHUE JPYTUX
HCXOJIOB.

Paccunraem ontumanbroe f. Kak MbI yike 3Haem, ontumanbhoe f (310 uncino mexay O u
1) MakCUMU3UPYET CpeIHEe TeOMETPUIECKOE:



N
(4.13) Cpennee reomerpuueckoe = TWR * (1 / 2 P)

i=1

N
@14 TWR=[]HPR

i=1
(4.15) HPR = (1 + (A, /W/-f))) " P,

II03TOMY
N N
(4.16) CpeliHee reOMETPUUYECKOE = (H(l +A/W/-E)"P) (1/ ZPi)
i=1 i=1

Janee, Mpl MOXkeM paccuutaTh (akTuaeckoe TWR:

(4.17) TWR= Cpennee reomerpuuaeckoe”X,

rae N= umcrno crieHapues,

TWR= orHOCUTEIBHBII KOHEUYHBIA KAaIUTAJI,

HPR= npuObLiIb 3a MEpHO yACPKAHHS TO3UIMH IS CIICHAPHS

A = pesynbrar crieHapus i;

P.= BeposiTHOCTH clieHapws I;

W= nauxynammuii pe3ynbTar cpenu Bcex cueHapuen N;

X= 4ucno, XapakTepu3ymllee IMOBTOPSHHE J3TOTO CICHApPHUS, KOTJa MBI
uHBeCcTHpyeM X pas.

TWR, nonydenHoe u3 ypaBHeHus (4.14), sBiseTcS MPOMEXKYTOYHBIM 3HAYCHHUEM JUIS
pacuera cpeaHero reomerpudeckoro. Ilociae Toro kak Mbl HaliileM cpelHee reOMEeTpH-
yeckoe, pakruueckoe TWR MOXKHO MOTy4HTh C TOMOIIbIO ypaBHeHus (4.17).

MpbI MOXEM MPOU3BECTU PACUETHI IO 3TUM YPaBHEHUSIM ClIeyIomuM obpazom. CHayana
BBIOCpEM CXEMy ONTHMH3AlUU, TO €CTh crnocod moucka f, MakcHMU3MpyOLIETO
ypaBHeHHe. MoXHO cenath 3To ¢ momoibio moadopa KOt 0,01 no 1, ucnons3ys meTon
UTEpaluii MU TMapabOIMYECKyI0 WHTEPIIONSIIHIO. 3aTeM MBI JOJDKHBI ONPEICIIUTh
HAUXyIIIUNA BO3MOXKHBIHN pe3ynbTar AJi BCEX pacCMaTPUBAEMBIX CLIEHAPUEB He3d8UCUMO
om mo2o, HACKOIbKO MAlbl 6epOSMHOCMU NOO0OHLIX cyeHapues. B mpumepe c
koprnopanueit AbB Haunxynmue oxugaemsie morepu — 3710 -500 000 nommapos. Teneps
JUIS KKIOTO CIEHapus Mbl JOJDKHBI CHaudana pa3feliuTh HAMXYAIIUH BO3MOMXHBIN
pesyabTar Ha otpunarensHoe f. B mpumepe ¢ koproparmeir ABB MbI cobupaemcs
npocmotpeth 3HaueHust FOt 0,01 no 1. Haunem co 3nauenus f=0,01. Teneps, ecnu Mbl
paszgenuM HauXyAIIMH BO3MOXKHBIM pe3yJbTaT paccMaTpUBaeMbIX CIEHapHUeB Ha
OTpHIIATEeNIbHOE 3HaYeHue f, TO momyunm:

-$500 000/ -0,01 = $50 000 000

JIst KasK[0T0 CLieHApHsl pa3ieiiM ero pe3ysibTaT Ha MOJy4YEeHHOE TOJILKO YTO 3HAYCHHE.
Tak kak UCX0 MepBOTO CIieHapus sBiseTcss HauxyammM ¢ yositkom 500 000 mosapos,
TO:

-$500 000 / $50 000 000 = -0,01
Teneps npubaBuM 310 3HaYeHHE K 1:

1+ (-0,01) = 0,99

Hakowerl, Bo3BeeM IMOMYYCHHBI OTBET B CTEHCHb BEPOSTHOCTH OCYIICCTBICHHS
nanHoro cueHapus (B Haiem npumepe 0,1):

0,99"0,1=0,9989954713

3arem mepeieM K cleAyIoeMy CIICHapHUIo Mo Ha3BaHueM «Kpu3uc» ¢ BEpOSITHOCTHIO
0,2 npourpsiara 200 000 gosmapos. Hamn pesynsrat Hauxyamiero ciydas Bee ere -$500



000. 3nayenue f, ¢ koTopeiM MbI padoraem, mo-npexkHemy 0,01, mostomy uymcio, Ha
KOTOPOE HAJI0 pa3eiuTh pe3ynbTat 3Toro ciieHapus, coctaisieT 50 000 000 mommapos:
-$200 000/$50 000 000 = -0,004

[IpoBenem panpHelmMe BbraucaeHus 1 noiayyenus HPR:

1+ (-0,004) = 0,996 0,99"0,2 = 0,9991987169

Ecimu MBI paccMOTpHM OCTajbHBIE ClieHapuu mpu Tectupyemom 3Hadenuu f=0,01, To
Haiizem Tpu 3HaueHuss HPR, cooTBeTCTBYIOMIHE MOCIETHIM 3 CIICHAPHUSIM:

3acroit 1,0
Mup 1,004487689
[TpouBeTanue 1,000990622

[Tocne Toro kak Haigensl Bce HPR mias nanHoro 3Hadenus f, HE0OOXOAMMO MEpeMHO-
XKUTb nosydeHHole HPR:

0,9989954713*0,9991987169* 1,0* 1,004487689 * 1,000990622=1,003667853

Ms! nonyuniu npomexxyrouHoe TWR = 1,003667853. Crnenyronmum marom OyaeT Bo3-
BEJICHUE 3TOTO 3HAYCHUS B CTCIICHD, PABHYIO CIUHUIIC, JCIICHHON Ha CyMMY BEPOSTHO-
creil. Tak kak cymMma BeposATHOCTEW cocTaBisieT 1, TO, 4TOOBI MOJMYYUTH CpeaHEee
reomerpuueckoe, TWR Bo3Begem B crenenpr 1. Takum oOpa3om, cpenHee
reoMeTpuueckoe paBHo B 3ToM ciydae TWR, 1o ectp 1,003667853. Ecnu, omnaxo,
yOpaTh OTpaHWUYCHUE. YTO KAXKJIBIH CIICHAPUH JOKEH UMETh YHHKAIBHYIO BEPOSITHOCTD,
TO MOXHO TOJIy4UTh CyMMY BeposaTHOCTeH Oonbiiie 1. B Takom cinyyae, 4TOOBI MOTYYHUTh
cpenHee reoMeTpuieckoe, Haao Bo3Bectd TWR B cTeneHb, paBHYIO €IUHUIIE, TETCHHOU
Ha 3Ty CYMMY BEPOSITHOCTEH.

OTBeT, TOJIyYCHHBI B HAIIeM IPUMEpE, SBISCTCS CPETHUM TI'€OMETPUYCCKHM.
coorBercTByronmM 3HaueHuto f= 0,01. Temepsr mepeiinem k 3nadenuto f= 0,02 u mo-
BTOPUM BECh TIPOIIECC, TTOKa HE HAWJEM CpellHee TeOMETPUUICCKOE, COOTBETCTBYIOIICE
stomy f. MBI OyzieM mpoosmKaTh, MOKa He J0iaeM 10 Takoro 3HaueHus f, koTopoe gact
HaWBBICIIIEE CPETHEE TEOMETPUIECKOE.

B Hamem npumepe HauBBICIIEE cpellHee TeoMeTpuueckoe nocrturaercs npu f=0,57 u
paBro 1,1106. Pa3nenus Bo3MOKHBIN pe3yipraT Hauxyamiero cueHapus (-$500 000) na
orpunarensHoe ontumanbHoe f, Mbl momyunm 877 192,35 nommapa. Jlpyrumu ciioBamu,
ecnu Kopriopauuu ABB Hano pa3MecTHTh Ha PBIHKE HOBBIM IPOJAYKT B 3TOM AAJIIEKOU
CTpaHe, clielyeT HUHBECTUPOBATh UMEHHO 3Ty cymMMmy. C TeueHHeM BpEMEHH U Pa3BUTHEM
COOBITHH, KOTJa U3MEHSATCS BO3MOXKHBIC MCXOJBI U BEPOSTHOCTH, U3MCHHUTCS TaKXKe U
cymma f. Uem wame kopropanusi ABB Oyzner y4uThiBaTh 3TH M3MEHEHUs, TeM Ooliee
MPaBWIBHBEIME OyyT ee pemreHus. OTMeTsTe. 9To eciii kopriopanus ABB mHBecTHpyer
B 9TOT NpoekT Menbie 877 192,35 nomtapa. Torna oHa HaXoUTCS JeBee MUKa KpuBoii f.
DTO aHAJIOTUYHO CUTYaIlUH, KOT/Ia y Tpeiiiepa OTKPHITO CIUIIKOM MaJIo KOHTPAKTOB (110
cpaBHeHuio ¢ ontuManbHbM f). Eciiu kopropanus ABB BkiagbIBaeT B MPOSKT OONBIIYIO
CyMMy, 3TO QHAJOTHMYHO CHTYyalllH, KOTJIa y TpeWaepa OTKPBITO CIUIIKOM MHOTO
MO3UIINH.

KonmuecTBO, paccMOTpeHHOE 3/1eCh, SBISETCS KOJIMYECTBOM JICHET, HO 3TO MOTYT
ObITh HE TONBKO JEHbIHM, WU MeTon Oyaer pabotarh. J[aHHBIM MOAXON MOKHO HC-
MOJIB30BaTh JUISI JIFOOOTO KOJMYECTBEHHOTO PEIICHUS B Cpele OJIaronpusITHOH HEo-
MIPEACIICHHOCTH .

Ecnu BbI co3fmamuTe pasiauuHbie ClieHapUH s (POHIOBOTO PhIHKA, OonTHMajibHOE f.
MOJIy4EHHOE C TIOMOIIBI0 3TOTO METO/AA, AACT BaM IPOIICHT CPEACTB, KOTOPhIE HANO B



JaHHBII MOMEHT WHBECTHpOBaTh B akuuu. Hampumep, ecnm f= 0,65, To 65% Bamero
OaylaHca J0HKHO OBITH HA PBIHKE, a ocTaBimuecs 35%, HanpuMep, B I€HbIax. DTOT MOJ-
XOJI 1acT BaM HauOOJBIINI TeoMeTpUIeCKuil pocT kanutana. Koneuno, pe3ynsraTt Oyaer
3aBHCETh OT TOT0, KaKME BXO/HbIE JaHHBIC BBl HCIIOJB30BAIN B CHCTEME (CIICHAPUH. UX
BEPOSATHOCTH OCYIIECTBJICHHUS, BHIMTPHIIINA ¥ MPOUTPHIIIN, U3ACPKKH). Bce ckazanHoe
paHee 00 onTHMaabHOM f MpPUMEHHMO 311€Ch, M 3TO O3HAYACT TAKKE, YTO OKUTaEMbIC
npourpeimy MoryT gocturats 100%. Ecnu B OoCyIiecTBisieTe IIIaHUPOBAHUE CIICHAPHS
JUISL  pa3MEIIEeHHUs] aKTHBOB, TO JOJDKHBI OXuaarh, 4To okoyso 100% axkTuBOB.
pa3MeIICHHBIX B COOTBETCTBUH C PACCMATPUBACMBIM CIIEHAPHEM, MOTYT OBITh MTOTEPSHBI
B Kakoe-mnOo BpeMs B OyaymeM. Hampumep, BBl UCIONB3yeTe JAaHHBIA METOJ, YTOOBI
OTIPEACTUTh CYMMY CPEJCTB, MpPEIHA3HAYCHHBIX IJII WHBECTUPOBaHUS B akiuu. [lo-
IyCTUM, BBl MIPUXOJNUTE K BBIBOAY, 4TO 65% CpeAcTB MOJDKHO OBITh MHBECTHPOBAHO B
akiuu, a ocrasimecs: 35% B 0e3pHCcKOBBIC aKTUBHI. CleIyeT 0KHUAATh, YTO IPOUTPHIII B
Ooynymem moxet goctudb 100% cymmbl, pazMenieHHO# Ha (GOHIOBOM phIHKE. JIpyrumu
CJIOBaMH, BBI JIOJDKHBI OBITH TOTOBBI, UTO B KaKOW-T1O0 Touke B Oymymem nmoutu 100%
aKTUBOB OT Bamux 65%, pa3MelieHHbIX B aKIuu, OyayT mpourpanbl. OqHAKO UMEHHO
TakuM 0O0pa3oM BBl JOCTUTHETE MaKCHMAIbHOTO TEOMETpUYEecKoro pocrta. Ty ke
MPOIIEYPY MOXKHO HCIIOJIB30BaTh IS AJIbTEPHATUBHOTO MApaMETPUYECKOTO METOJa
ompeneneHus: onTuMaibHoro f B Toproie. JlomycTuM, Bbl NMPHHUMAECTE TOPTOBBIE
pelieHus, OCHOBBIBAsACh Ha (PyHIAMECHTAIBHBIX JaHHBIX. BBl HamedaeTe pa3IuvHbIC
CIICHapUH, KOTOPBIE MOTYT MIPOU30MTH B MPOIIECCe TOPTOBIU. UeM OombIle CIICHAPUEB U
YeM TOYHEE CIICHApWH, TeM JIyule OyayT MOJydeHHbIE pe3yJbTaThl. [Ipeamnonoxum, Bbl
PENIMIN KyIUTh MYHHUITUTIAIBHBIE OOJIHUTalli, HO MPU 3TOM HE TUTAHUPYETE yACPKUBAThH
WX JI0 CpoKa ToramieHus. Bel MOXXeTe paccCMOTPETh MHOXKECTBO CIICHApUEB OyayIIUX
COOBITUH W HWCHOJB30BaTh ITH CIICHAPUM ISl OMpECNICHUs ONTHMAIBLHOTO pa3Mepa
HHBECTHUINH.

KoHuenuio MmiIaHUpOBaHUS CIEHAPUS U OMNpeneNieHHs] onTtuMaibHoro f MoxkHO
HCIIOJIb30BaTh BO MHOTHX OOJIACTSX: OT BOCHHBIX CTPATETHH JI0 ONPEICICHHUS ONTUMATh-
HOTO YPOBHS Y4YacTHs B MOJANUCKE HA aKIUU WU ONTUMAIIbHOM MPEAOIUIaTHI 3a JIOM.
DTOT METOJ, BEPOSTHO, SBIIICTCS JYUIINM U YK€ TOYHO CaMBIM JICTKUM ]ISl TEX, KTO HE
UCIIONIB3YET MEXaHMUYECKHUE peIIeHHs NMpHU BXOJE U BBIXOAE C pBIHKA. Tpeiaepsl,
KOTOPBIC TOPTYIOT MO ()yHIaMEHTAIBHBIM JaHHBIM, rpaduKkaM, BOJIHAM DJUTHOTTA WU C
MOMOIIIBIO JIFOOOTO IPYroro MeTona, TpeOylomero cyObeKTUBHOTO CYXACHUS, MOTYT
HalTH onTUMalibHbIE T ¢ TOMOIIBIO ATOTO MOAX0a — OH HAMHOTO MPOIIE, YeM TOUCK
3HaYeHUI MapameTpoB pachpenenenus. Apudmerndeckoe cpeanee HPR rpynmsi
CIICHApHEB MOXKHO PACCUYHUTATH CIICTYIOIIMM 00pa3oMm:

N N
@18)  AHPR=(X(1+(A/W/-D)*B) 2P,

rae N = gucmno crieHapues,
A = pe3ysbTaT (BBIMTPHIII HJIH IPOUTPHII) CIIEHAPHS I
P = BeposTHOCTD crieHapus i;

W= nHauxyaummui pe3yabTaT Cpeid BCEX CLIEHapHUEB.

AHPR Oyner BaXHO TO31HEE, NMPH TMOUCKE YPPEKTHBHON TPAHUIIBI COBOKYITHOCTH He-
CKOJIKUX PBIHOYHBIX CHCTEM, KOTJa He00X0AuMO OyAeT ONpeAeuTh OKUAaeMyI0 Ipu-
ObUTH (apu(METHUECKYI0) JaHHOM PHIHOYHOM CUCTEMBI. DTa OXKHaaeMasi PUObLIb paBHA
AHPR-1. PaccmoTpeHHbIi MeToA He o00s3aTeIbHO JOKeH OBITh OCHOBaH Ha
IapaMeTpU4ecKoM noaxozae. Bo3MokeH u sMnupudecKkuil noaxoxd. Jpyrumu cioBamu,
MBI MOXEM B3STb OTYET O CJeJNKaX JaHHOW PBIHOYHOM CHCTEMBl M HCIOJIb30BATh



Ka)YI0 U3 3TUX CAEJIOK B KA4eCTBE CIICHAPHUS, KOTOPHIH MOYKET MPOU30MTH B Oy IyIIeM.
Bennunna npubsu mim yOBITKA OYIET BBIXOIHBIM PE3YJILTATOM JaHHOTO CIicHapus. B
ATOM Cilydae Kbl clieHapHid (cIenka) UMEeT paBHYIO BEPOSITHOCTh OCYLICCTBIICHHS
— 1/N, tne N — o6mee uuncino caenok (cueHapueB). B pesyiabrare Mbl MOTy4YHM
smnupudeckoe ontumaibHoe f. Koraa ecth HECKOIBKO peIIeH i Ha OCHOBE HECKOJIBKUX
CIIEHapHUEeB, BBIOOP TOr0. Ybe CpeIHEC TEeOMETPHYECKOE, COOTBETCTBYIOIICE
ontTuManeHOMY f, camoe OoJbIIOe. MaKCHUMHU3MPYET PEIICHHE B aCUMIITOTHYECKOM
CMBICIIE. 3a4acTyi0 3TO OyIeT MPOUCXOAUTH BOMPEKH OOMICTIPUHITHIM IPaBUIaM
NpUHATUSA pelieHus, TakuM Kak IIpaBwio ['ypBuma, MakCMMakc, MUHHMMAKC,
MUHHMaKCcHass moteps (Minimax regret) u HauBbICIIEE MaTEMaTHYCCKOE OXKHIaHHE.
[TpenmnonoxumM, Mbl JOJDKHBI BBIOPATh OAHO MX JBYX BO3MOJMKHBIX PEIICHHM, KOTOpBIC
Ha30BEeM «OeJIBIM» U «depHBIM». Bestoe perenne mpecTapiseT ClieyoIne BO3MOKHbIE
CIICHAPHH:

benoe pewenue

Cuenapuit BepositHoCcTh Pesynbrar
A 0,3 -20

B 04 0

C 0,3 30

MareMaTuueckoe  oxupanue = $3,00
Onrtumansnoe f = 0,17

Cpennee reomerpruueckoe = 1,0123

YepHoe pelieHre Ipe/ICTaBIseT CISAYIONIIE CIICHAPUH:

Yepnoe pewienue
Cuenapuit BepositHoCTh Pesynbrar
A 0,3 -10
B 04 5
0,15 6
D 0,15 20

Maremarnueckoe oxuganue = $2,90
Onrumainsroe f=0,31

Cpennee reometpuyeckoe = 1,0453

MHorue BbIOpanu Obl Oelloe pelieHne, Tak Kak OHO MMEET OOJIbIliee MaTeMaTHYECKOE
oxunanue. [Ipu OenoM pemieHuH Bbl MOXKETE OXUAATh «B CpPEIHEM» BBIUTPHII B 3
JoJIIapa MPOTUB BRIMTPHIIA YepHOro pemeHus B 2,90 nomrapa. OgHako BIOOp 4€pHOTO
pemieHust Oyner Oosee NpaBWIBHBIM, TaK KaKk OHO JaeT HauOousbllee CpeaHee
reomerpuueckoe. [Ipy 4epHOM pEIIeHWH MOXKHO OXXKHIATh «B CPEIHEM>» BBIMTPHINI B
453% (1,0453 - 1) mnporuB Bemrpbima Oemoro pemenus B 1,23%. Ilpu
PEHHBECTHPOBAHUN YEPHOE PEIICHHE, B CPEIHEM, BBIUTPACT B TPH pa3a OOJbIIE, 4eM
6enoe pemenue! Bel MoxkeTe BO3pa3uTh, OTMETHUB, YTO MBIl HE PEMHBECTUPYEM IO TOMY
KE CIEHApPHUIO KaXIbIH pa3, U MOXHO JTOOWTHCS OOJBIINETO, €CIM BCErIa BBIOMPATh
HauBbIcIIee  apuMETHYECKOe  MaTeMaTHYeCKOe  OXHUAaHWe I KaXAOoro
MpeACTaBICHHOTO Habopa. Mel Oy/ieM MpUHUMATh pellieHHue, OCHOBBIBAsACH Ha OOJIbIIIEM
apu(PMETHYECKOM MaTeMaTHYeCKOM OXHUJIAHWU, TOJBKO B TOM Cllydae, €CIU He



cobupaemMcst penHBECTUPOBaTh BooOIie. Ho Tak kak moyTu Bceraa JAE€HbI'M, KOTOPBIMHU
MBI PUCKYEM CerojHsi, OyIyT CHOBa C PHCKOM BIIOXCHBI B OyaymieMm, a JCHBIH,
BBIMTPAaHHBIC WM MPOUTPAHHBIE B MPOILUIOM, BIUSAIOT HA TO, YeM MBI MOXKEM PUCKOBATH
cerozHs (cpea reOMETPHYECKHUX CICACTBHM), JUTI MAKCUMU3AINH JOITOCPOYHOTO POCTa
KaruTaja Mbl JIOJDKHBI NPUHUMATh PELICHUs, UCXOIS M3 CPEIHEro IeOMETPHYECKOro.
Jlaxxe ecyu crieHapuH, KOTOpbIe OyAyT MpeCTaBICHBI 3aBTPa, He OyyT TAKMMH K€, KaK
CeroNHs, UCIONB3Yys  HaumOoNblllee CpeAHee TeOMETpUYecKoe, MBI  BCerna
MaKCHMHU3UPYEM HallM pPEmIeHus. DTO aHAJOTHMYHO IPOLECCy 3aBHCHUMBIX MOIBITOK,
HampuMmep wurpe B «ouko». Kaxkmas paszgaua HU3MEHSET BEPOSTHOCTH, IO3TOMY
ONTHMANbHasl CTaBKa HM3MEHSETCSA, YTOOBl MAaKCHMH3HPOBATh IOJNTOCPOYHBIN pOCT.
[TomHuTe, 4YTOOBI ~ MAaKCUMM3HPOBATH  JIOJTOCPOYHBIH  POCT, Mbl  OOJMHCHDBI
paccmampusams MeKywyio uepy Kax HeocpanuieHHyo 60 epemeHu. JIpyruMu cloBamMH,
CIIEyeT paccMaTpUBaTh KAy OTIEIbHYIO CTaBKY, KaK OYOmo OHA NOGMOpsemcs
beckoHeuHoe Yucno pas, eciu HeoOXOOUMO MAKCUMUSUPOBAMb POC 8 meyeHue 00120l
nocne008amenbHOCMU  CMAasoK 6 Heckonlbkux —uepax. JlaBaiite 0000muM Bce
BBIIICCKA3aHHOE. KOIJa pe3yJbTaT COOBITUS OKa3blBacT BIMSHUE Ha pe3ysbrar(bl)
MOCJIEAYIOIEro coObITHA(MiT), HAM CIIeyeT BHIOMPATh HAMOOIBILIEE T'€OMETPUYECKOE
oXHJaHue. B peakux ciydasx, KOraa pe3yabTaT He BIUSET Ha MOCIEIYIONNEe COOBITHS,
cleayeT BbIOMpaTh HamOousbliee apupMeTHYecKoe OXHIaHHe. MaTeMaTnyeckoe
oxunanue (apupmMeTHyeckoe) HE YYHUTHIBACT 3aBUCHMOCTD DPE3yJIbTaTOB BHYTPH
KaX/I0OTO CLEHApUsi U MOITOMY MOKET MPHUBECTH K HEBEPHOMY 3aKJIIOUEHHIO, KOrna
paccMaTpuBaeTCs pPEMHBECTHPOBAHME B TIeoMeTpHyeckoil cpene. lcmonb3oBaHue
MPEUI0KEHHOT'0 METO/1a B TUIAHMPOBAHUHN CLIEHAPUS MOMOXKET BaM IPaBUIBHO BHIOpATh
CIICHApHi{, OIEHUTHh €r0 PE3yJITaThl M BEPOSTHOCTH UX OCYHIECTBICHHA. DTOT METO[
BHYTpeHHE Ooyieeé KOHCEPBATUBEH, 4YeM pa3MeIleHHe Ha OCHOBE HauOOJIBIIEro
apU(PMETHUECKOr0 MaTeMaTuiyeckoro oxumanus. YpapHenue (3.05) mokaswiBaer, 4TO
cpenHee TEOMETPUYECKOEe HHMKOTAa HE MOXeT ObITh  OoJblle  CpeIaHero
apupmernyeckoro. Takum o00pa3om, OTOT MeTOA HHKOrga He Oynmer Ooiee
PHCKOBaHHBIM, YE€M METOJ HauOOJBIIEr0o apU(PMETHUYECKOr0 MaTeMaTHYecKOro
OXHJaHUS. B acMMITOTHYECKOM CMbICie (IOIrOCPOYHOM) 3TO HE TOJBKO JIyYIIMA
METOJ pa3MEIICHHs, TaK KaK BbI MOJy4YaeTe HauOOJBIINI T€OMETPHYECKHH POCT, OH
Takke Oonee Oe3omaceH, 4YeM pa3MElIeHHE TI0 HauOOoNbIIeMy apH(PMETHICCKOMY
MaTeMaTH4ecKOMY OXXHIAHUIO, KOMOpoe HEeU3IMEHHO cMeuldem 6ac enpaso om nuKa
Kpueou f.

Tak Kak peHMHBECTHPOBAHUE IOYTH BCEra MMEET MECTO B PEasbHOW KH3HHU (0 TOTO
JIHSI, KOTJ[a BBl YT Ha TEHCHIO)," TO ecTh BBl CHOBA GyJETe HCIIOIB30BATH JCHBIH,
KOTOpBIE HCIIOJIb30BAJIM CETOAHS, MBI JOJDKHBI MPUHUMATh PEIICHHs, UCXOIS U3 TOTO,
YTO TaKasi BO3MOKHOCTB IMPEJICTABUTCS THICSYU pa3, ISl TOr0 4TOOBI MaKCUMH3HPOBAThH
pocT. MBI OJDKHBI NMPUHUMATH PEUICHUs] TAKMM 00pa3oM, 4TOOBl MaKCUMH3WPOBATh
reoMeTpUUEcKoe OXKHuaaHue. boiee TOro, Tak Kak pe3ysbTaTbl OOJBIIMHCTBA COOBITHIA
BIIMSIOT Ha PE3yJIbTAaThl MOCIEAYIOMNX COOBITHI, HAM CIIEIyeT IPUHUMATh PELICHUS U
pa3MemnaTh CpesICTBa, OCHOBBIBASCH HA MAKCUMAIILHOM T€OMETPHUECKOM OKUIAHUH, YTO
MOXET MPUBECTH K PELICHUSIM, KOTOPBIC HE BCETIa OUYEBU/IHBI.

IMouck onTHMAJBLHOIO f MO AYEHCTHIM JAHHBIM

! B HEKOTOPBIX CiTyuasX JIydmmM BEIGOPOM OyIeT HMEHHO HanGoIbliIee api(METHIECKOE
MaTeMaTH4ecKoe OXKuAaHue, a He reoMeTprdeckoe. Hanpumep, koria Tpeiaep TopryeT NOoCTOSHHBIM
KOJINYECTBOM KOHTPAKTOB M JKEJIaeT NepeiTH K padboTe «(hUKCHUPOBAHHOMU J10JIei» B KaKOH-TO
ONarompuATHON Touke B OymymeM. JTta O1aronpusTHast TO9ka — IMOPOT TEOMETPUIECKOI TOPTOBIIH, TC
apudMeTnydecKas CpeiHss CIelKa, KOTopas HCIOJIb3YeTCsl B Ka4yeCTBE BXOAHOTO JaHHOTO,
PacCUUTHIBACTCS KaK apH()METHICCKOE MATEMATHIECKOE OXKHUAAHUE (CyMMa Pe3y IbTaTOB KayKI0To
CLICHAPHs, yMHOXKEHHBIX Ha BEPOSTHOCTh UX IOSBICHM), IOCICHHOE HA CyMMY BEPOSITHOCTEH BCex
cueHapueB. Tak Kak cyMMa BEpOSITHOCTEH BCeX CIieHapHeB OOBIYHO paBHA 1, MBI MOXEM FOBOPHUTEH, YTO
apudMeTnyueckas cpefHss cAelKa paBHA apU(METHIECKOMY MaTeMaTHUECKOMY OXHAAHUIO



Tenepr MBI paccMOTpPUM MOWMCK ONTUMAIBHOTO f M €ro MoOOYHBIX TPOIYKTOB IO
SAYEHCTBIM JaHHBIM. ODTOT IOJAXOJ TakKKe SBIIETCS THOPUAOM MapaMeTpHYecKoro Hu
OIMIIUPUYECKOTO METO/a W AaHaJOTWYeH Tpoleccy IOMCKa onTtuMaibHoro f o
Pa3IMYHBIM CLIEHApUSAM; TOJIBKO Ha 3TOT Pa3 Mbl OyJeM HCIOJIb30BaTh CPEIHIOI TOUKY
aueiiku. Jns  Kaxmoll sveiiku y Hac OyAeT accOUMHMpOBaHHAas BEPOSTHOCTD,
paccuMTaHHas Kak oOIlee YUCIO SJIEeMEHTOB (CHENOK) B ATOW sdelike, JEICHHOE Ha
o01ee 9ucino MeMeHToB (CIeNoK) BO Beex syerkax. Jlist Kaxmon sueiiku y Hac Oyzaer
ACCOLIMMPOBAHHBIN  PE3yJbTaT, PACCUUTAHHBIA MO I[EHTPAIBHON TOYKE SYCUKH.
Hanpuwmep, y Hac ects 3 sueiiku u 10 cuenok. IlepByto siueliky mbl onpenenum s P& L
ot -1000 nommapos g0 -100 nomnapos. B atoit siueitke Oyaer nBa snementa. Cnemyromas
Ayeiika npenHazHaueHa g caeiok ot -100 no 100 mommapos, oHa BMeIIaeT 5 caemnok.
Hakonen, B TpeTbio sUeiiky monaayT 3 caenku, kotopeie umeroT P&L ot 100 mo 1000
JOJIIAPOB.

SAueiika Sueiika Cnenku AccouuupoBaHHast AccouuupoBaHHbII
BEPOSITHOCTh pe3yJabTar

-1000 -100 2 0,2 -550

-100 100 5 0,5 0

100 1000 3 0,3 550

Termepp Ham HYXHO pemuTh ypaBHeHue (4.16), rme Kakmas sdeiika MpeacTaBisIeT
OT/AENbHBINA cueHapuil. Takum oOpa3om, s ciaydas ¢ 3 s4yelikamu ontumaibHoe f
cocrapisiet 0,2, w1 KOHTpakT Ha Kaxabie 2750 mo/rapoB Ha cuere (HAIll POUTPHIIIT
HAUXYIIEro ciaydast OyaeT cpeiHei Toukoi nepBoit stueiiku, wiu (-$1000 + -$100) / /2
=-$550). DTOT METOI MOMKHO HCIIOJIb30BaTh B pPEANTbHON TOProBiE, XOTS OH H
HEJOCTATOYHO TOYEH, MMOCKOJIbKY JIOMYCKAET, YTO HAMOOIBIITNI IPOUTPHIII HAXOIUTCS B
CepelMHE HauXyAIIeW SYEWKH, a 3TO HE COBCEM BEpHO. YacTo MOJE3HO MUMETh OJIHY
JTUIIHIOK SYEHKY, 4TOOBI BKIIOYUTH MMPOUTPHINT HAMXYAIIEro ciydas. JJomycTuM, Kak u
B IpuMepe ¢ 3 siueiikaMu, y Hac Obiia caenka ¢ mpourpsimeM B 1000 mommapos. Takas
caenka nomnanaet B ssueiiky -1000 mo -100 momnmapoB u mo3atomy Oynet 3amucana kak 550
n0s1apoB (CpeaHsst TOYKa SYCHKH), HO MBI MOKEM Pa3MECTUTh B SIUCHKHU TE e TaHHBIC
CIIEYIOIUM 00pa3oMm:

SAueiika Sueiika Cnenkn AccouuupoBaHHast AccoMMpOBaHHBII
BEpPOSITHOCTH pe3yabTaT

-1000 -1000 1 0,1 -1000

-999 -100 1 01 -550

-100 100 5 05 0

100 1000 3 0,3 550

Teneps ontumansHoe f cocraBmser 0,04, i 1 kouTpakt Ha kaxaeie 25 000 gosmapos
Ha cueTe. BBl BUIUTE, HACKOJIBKO MPHUOIM3UTENCH 3TOT MeToA? [loaromy, XOTS 3TOT
METOJ JacT HaM ONTHMaibHOE f Ui SYEUCThIX JaHHBIX, HAJ0 MOHUMATh, YTO MOTEPS
WHPOpPMAIIMK TPH PA3MEUICHUM JaHHBIX B SIUCHKH MOXKET CIelaTh Pe3yJIbTaThl
HACTOJIbKO HETOUYHBIMH, YTO OHU CTaHYT Oecriosie3HbIMU. Eciau Obl y Hac ObU10 O0sbIIE
TOYEK JAHHBIX U OOJIBIIE SYeeK, METO ObLT ObI HAMHOTO TouHee. DakTuyecku, eciu Obl
y Hac ObIJI0 OECKOHEYHOE KOJIUYECTBO JAHHBIX U OECKOHEYHOE YHCIIO SYEeK, METO | ObLI
Obl a0COMIOTHO TOYHBIM (eciii Obl JaHHBIC B KaXIOW M3 siYCeK ObUTH PaBHBI CPEIHUM



TOYKaM COOTBETCTBYIOUIMX SYECK, TO ATOT METOJ TaKkKe ObUT Obl TOYHBIM). Jlpyroii
HEJIOCTaTOK IpeIIaraeMoro METo/1a 3aKJIF04aeTcsl B TOM, YTO CPEeJHEE 3HAUCHHUE STYCHKH
HE 00s3aTeIbHO PACHOJIOKEHO B IIEHTpE s4elku. B pearbHOCTH cpenHee 3HAYCHHE
HIIEMEHTOB B siuciike OyneT OrKe K MOJIE BCETO paclpeesiCHHs, YeM K CpeHEeH TouKe
sueiiku. CrenoBarenbHO, OTyYeHHAs qucrepcHs Oyaer Ooiblie, YeM eCTh Ha CaMOM
nene. CymecTBYIOT CIOCOOBI KOPPEKTUPOBKH, HO M OHH MOTYT OBITh HETOYHBIMH.
[Tpobnemy MOXHO OBUIO OB NPEOAONETh, W PE3yNbTaThl ObUTM OBl TOYHBIMH MpPU
OECKOHEYHOM KOJIMYECTBE IIEMEHTOB (CIIENIOK) M OECKOHEYHOM KoJnuecTBe sueek. Ecim
y Bac €CThb JOCTaTOYHO OOJBIIOE KOJIMYECTBO CHEIOK M JOCTaTOYHO OOJbIIOe
KOJIMYECTBO SYEEK, BBl MOXKETE HMCIOJIb30BaTh 3TOT METOA C OOJBINEi yBEPEHHOCTHIO.
BbI Takke MOXKeTe MPOBECTH TECTHI «UYTO €CIU», U3MEHSISI YUCIIO JIEMEHTOB B Pa3/iny-
HBIX siYeHKax, YTOOBI MOJYYUTh 00JIe€ TOYHOE MPUOIIKECHUE.

Kakoe ontumainbnoe f xydmne?

MpbI 3HaeM, 9TO MOXXKHO HAaWTH ONTHMabHOE f, MCIIONB3Ys SMIUPHYCCKHIA MOIXOM, a
TaK)Ke UCMOJb3ysI HEKOTOPHIE MapaMeTPUYECKUE METObI KaK IS SIMEUCTHIX, TaK U JUIS
HESTYCHCTHIX JTAHHBIX. MBI TaK)Ke 3HAEM, YTO MOXHO MTPUBECTH JTaHHBIC K TEKYIICH IICHE.
Kakoe ontumanbHoe f IEeHCTBUTENBHO ONTUMAIBHO — IMOJYYEHHOE MO TPUBEICHHBIM
WJIM HETIPUBEICHHBIM JTAHHBIM ?

HenpuBenenHnoe smmupuueckoe omnTuManbHoe f paccumThiBaeTCs Ha MPOILIBIX
JaHHBIX. DMIUPUICCKUIA METOJI TSl HAXOXKIACHUS ONTHMaJIbHOTO f, OrMcaHHbIN B ri1aBe
1, nact ontumanbHoe f, KOTOpOE peann30Bano Obl HAUBBICIINI FEOMETPUIESCKUN POCT IO
MPOIIJIOMY TOTOKY pe3ysbTaroB. OMHAKO HaM HAAO OMNPENEIUTh, KaKoe 3HAYCHHUE
ontuManbHoro f ucmons3oBate B OymayineM (0COOCHHO B CIIEAYIOIICH CHENKE), Y4H-
TBIBasi, YTO Y HAC HET JOCTOBEpPHOU MH(MOpMANUU 00 MCXOJe CICAYIOImeld CACIKH. MBI
TOYHO HE 3HaeM, OyaeT 3To npuObLIb (Toraa ontuMaibHoe f Oymer 1) mimm yosITok (Tor-
na ontuManbHoe f Oyaer 0). Mbl MOXeM BBIPAa3UTh PE3yJIbTAT CIACAYIOIICH CACTKU TOb-
KO pacnpedenenuem geposmuocmu. JIydiuM moaxo1oM AJis TpeiiepoB, MPUMEHSIOTNX
MEXaHUYECKYI0 CUCTeMY, OyeT pacuet f myTemM UCIob30BaHUs TApaMETPHUUECKOTO Me-
TOZJa C TIOMOIIBIO PETYIUPYEeMON (PYHKIIMU pacTpeeICHNs, OMUCAHHON B ATOU TJIaBe, ¢
MIPUBEJICHHBIMY WM HETPUBEICHHBIMU JTaHHBIMH. ECITU €CTh 3HAUUTEIHHOE pa3indre B
UCIOJIb30BAaHUU TPUBEJIEHHBIX JaHHBIX 10 CPAaBHEHHUIO C HENpPUBEIECHHBIMM, TOTAA,
BEPOSITHO, PACUETHI CIIETaHbI IO CIHMIIKOM OOJBIION UCTOPHH CIENOK, WIH K€ JaHHBIX
Ha YPOBHE TEKYIIUX LI€H HEJO0CTaTOUHO. JJi1 HECUCTEMHBIX TPEHIEPOB JyUIIUM MOXKET
OKa3aThCs TIOJIXO]] TNIAHUPOBAHUS CIICHAPUS.

Tenepws 6v1 umeeme npedcmasieHue KAk 06 SIMIUPUYECKUX, MAK U NAPAMEMPULeCKUX
Memooax, a maxdice 0 HeKOmMopwbiX SUOPUOHBIX Memooax noucka onmumaivbiozo f. B
credyiowel  2nase Ml paccmompum  npobiemy noucka onmumanvrozo f (na-
PaMempuieckum cnocobom) Oasi cayuas, Ko20a OOHOBPEMEHHO OMKPLIMO HECKOIbKO
no3uyull.

I'1aBa 5
BBenenue B MeTOAbI YIIPABJIEHHSI KAITMTAJIOM C

HCIOJIb30BAHUEM MAPAMETPHUYECKOT0 MOAX01a MPH
O0/ITHOBPEMEHHOM TOProBJjie M0 HECKOJbKUM MO3ULUSIM

B omoii knuee yoice ynomunanocb 00 UCNONBL3OBAHUU ONYUOHOS OMOENbHO UNU
coémecmHo ¢ nosuyueti no 0a3080My UHCMPYMEHMY Ol YIAVUUIeHUs MOP208blX



pesynomamos. Ilokynka nym-onyuoxa eémecme ¢ OAUHHOU no3uyueli no 0az080my
uncmpymenmy (uiu npocmo NOKYAKA KOMI-ON-YUOHA), d UHO204 0daxce Npooaxca
(kopomkas npoodadica) KOII-ONYUOHA COBMECMHO C ONUHHOU NO3uyuel no Oa3080Mmy
UHCIMPYMEHmY MO2Ym YCKOPUMb ACUMAMOMUYECKUNl 2eo0Mempuyeckuil. pocm. mo
nPoOUCXO0Um nomomy, umo oueHv uacmo (HO He 6ceeda) UCNONL306AHUE ONYUOHOB
YMeHbuaem oucnepcuto 8 Oobulell CMmeneHu, Yem YMeHbulaem apugmemuseckuil
cpeonull 00xo00. B pesynomame, ucxoos uz )yHOAMeHmanibHo20 YPAGHeHUs MOp2oe6iu,
mul noayuaem 6Oonvuee oyenounoe TWR. Onyuonvl MONCHO UCNONB308AMb  KAK
camocmosmenvhble UHCMPYMEHmbl, MaAK U 6Mecme ¢ HOUYUAMU NO OA3080MY
uHcmpymenmy Ol ynpaeieHusi puckom. B o6yoywem, max kax mpetidepuvl 6ce Oonvuue
KOHYEHMPpUPYIOmMcs HA YNPAasleHul PUCKOM, ONYUOHbL, 8ePOAMHO, OyOym uepams euje
bonvutyto pois. B knuee «@opmynvl ynpagieHus nopmaenem» 0vlia paccmMompena 63au-
Moceszb  onmumanvHo2olu onyuonos. * B smoil enase Ml npoooadcum Havamyio
QucKyccuro u 06CcyouUM mopeosuio no HeCKOIbKUM NO3UYUSIM, d MAK’Ce NO208OpUM 00
onyuonax. Hacmoswas enasa noceawena ewje oOHOMY Memody NOUCKA ONMUMAITL-
Ho2olOnss  Hemexanuueckux — mopeoevix  cucmem. Ilapamempuueckue — Memoowt,
PaccmMompenHvle 00 3Mo20 MOMEHMA, MOZYN UCNOIb308AMb Me, KMO He NpuMeHsem
MexaHuyecKkue cucmemvl. JJonycmum, bl He UCNOTb3Yeme MeXAHUYeCKyr Cucmemy u
npumensieme memoo, onucanuwviil ¢ 2nase 4. Eciu vl 3axomume paccuumams dKcyecc,
mo coeramv 3mo 6ydem ne oueHsv necko (no Kpaunel mepe, mouHoe 3Ha4eHue IKCYecca
ObICMpPO nonyuUmsb, CKopee 8ceo, He yoacmces). [lannas enaea npeoHasHavena npexicoe
8ce2o Ol mex, Kmo UCNOAb3Yem HeMEeXaHuyeckue memoovl NPUHAMUsSL peueHull 0o
OMKpLIMUU U 3aKpblmuy nozuyuil. Tpetioepam, UCNOIb3VIOWUM MU Memoobl, HAOO
b0ydem paccuumoeieamev He napamempwsl pdachnpeoeieHus CcOeloK, a 3HaueHus O
gonamuibHocmu  0A308020 UHCMPYMEHMA U  NPOSHO3UPYEeMOU  YeHbl  06a308020
uncmpymenma. Tpetidepy, He UCNOIBL3VIOUEMY MEXAHUYECKVIO, 00bEeKMUBHYIO CUCHEMY,
Oy0em HAMHO20 Ne2ue NOXYYUMb UMEHHO IMU 8ENUUUHbL, YeM PACCUUMAMb NAPAMempbl
0151 pacnpeoenenusi cOeloK, KOmopule euje He NPoU30ULIU.

Obcysicoenue onmumanvho2olu e2o noOOUHLIX NPOOYKMOE 0Nk mex mpenoepos,
KOMopbvle He UCNONb3VIOM MEXAHUYECKYI0, O0O0beKMUBHYIO CUCMeEMY, Mbl HAYHEM C
PAccMompenus cumyayuu, Ko20a O0O0HOBPEMEHHO OMKPbIMO HECKOAbKO NOZUYUILL.
O3Hnavaem au 5mo, Ymo mom, Kmo UCHONb3Yem MeXaHUuuecKkue Memoobvl Oisk OMKPbIMUsL
U 3aKpbIMUs NOZUYULL, He MOXHCEm UCNOIb3068AMb ONUCaHHble N00xX00ul? Hem. B Inage 6
npeonodcen Memood NOUCKA ONMUMALbHBIX, OOHOBPEMEHHO OMKPLIMbIX NO3UYUL
He3asUCUMo Om mo2o, UCNOb3Yem mpeuoep Mexanuieckylo cucmemy unu vem. B smou
2naee paccmMompena cumyayusi, K020a 00HOBPEMEHHO OMKPbIMO HecKoIbko nosuyuil (c
UCNONIb308AHUEM ONYUOHOS UNU O€3), U NPUMEHAECS HEMEeXAHUYeCKULl N00X00.

Pacuer BOJIaTHILHOCTH

OavH M3 BaXHBIX MApaMETPOB, KOTOPBIM TpeHaep, KeNarollui HCIOIb30BaTh OIH-
ChIBa€MbI€ B 3TOM TIJIaB€ KOHUEILHWH, JOJKEH BBECTH, — 3TO BOJATWIBHOCTH. Cy-
IIeCTBYeT JBa CHoco0a OmpeneNieHUs BOJATHIBHOCTU. [lepBBlii — WHCIONIb30BaHUE
OLICHKH Ha OCHOBE DPBIHOYHBIX JAHHBIX — JACT noO0paA3yMesaemyro 801AMUIbHOCb.
Mopnenu 11eHOOOpa30BaHUS OMIIMOHOB, MPEACTABICHHBIE B ITOW TJIaBe, HCIOIB3YIOT
BOJIATWJIBHOCTh B KAau€CTBE OJHOTO W3 CBOMX BXOJHBIX IMAapaMETPOB IS MOJYy4YECHHS
CIIPAaBEJIMBOM TEOPETUYECKOW LEHbl omniuoHa. [logpazymeBaeMas BOJIATUIBHOCTH
OCHOBBIBAETCSI Ha MPEANOJIOKEHUH, YTO PHIHOYHAs II€HA OINIMOHA SKBUBAJIEHTHA €ro
CIIPAaBEJIMBOM TEOPETHUYECKOM LEHE. BONaTWIBHOCTB, KOTOpas JAeT CIPABELIMBYIO
TEOPETHUYECKYK0 IIEHY, paBHYK pBIHOYHOM I€HEe, M €CTh IoJpa3yMeBaemas
BOJIATWJIBHOCTh. BTOpoil MeTox  pacuera BOJIATWIBHOCTM  OCHOBBIBAETCS  HA
UCIOJIb30BaHUU HMCTOPUYECKUX HaHHbIX. [lomyueHHas Takum o0pa3oM ucmopuueckas
go1amMUIbHOCMb  onpenensiercs (aKTUIecKol IIeHOW 0a30BOT0 WHCTpyMeHTa. XOTs
BOJIATWJIBHOCTh B KA4€CTBE BXOJHOIO JTAHHOTO B MOJENHU LEHOOOpPa30BaHHUS OIIMOHOB



BBIPQXKAETCSI B TOJOBBIX TPOICHTAX, MPH €€ ONPEICIICHUH HCIONb3yeTcs Ooiee
KOPOTKUH BpeMEHHOU oTpe30K, 00bruHO 10-20 nmHel, a mogyduMBIIMIACS B pe3yjIbTaTe
OTBCT MCPCBOJAUTCA B TOAOBOC 3HAUCHUC.

Hwxe mokazan pacuet 20-1HEBHOM TO0BOM HCTOPUIECKON BOJIATUILHOCTH.

[ar 1. Pazaenure ceromHsIHee 3aKPhITHE HA MPEBITYIIEE 3aKPHITHE PHIHOYHOTO JHS.

[Ilar 2. Bo3pmuTe HaTypalbHBIN Jiorapudm 4YacTHOTO, mMojdydeHHoro B mmare 1. Jlis
mpUMepa paccuyuTaeM TOJOBYIO0 HCTOPUUYECKYIO BOIATUILHOCTD SITIOHCKOM HEeHBI Ha
Mapt 1991 roma. Ilpm Hamumcanum patel OyAeM HCMOJIB30BaTh (opMmar
(ron/mecsu/nenn). 3akpeitue 910225, paBHoe 74,52, pasmenum Ha 3aKpbITHE
910222, paBHoe 75,52.

74,82 | 7552 = 0,9907309322 Harypanbubiii gorapupm 0,9907309322 pasen
0,009312258.

[ar 3. ITo ucreuennn 21 musa y Bac Oymer 20 3HaueHuid mis mara 2. Temeps pac-
cunTaiite 20-THEBHYIO CKOJIB3AIIYIO CPEIHIOI0 3HAUCHHH 13 11ara 2.

[ar 4. Haiinute 20-7HEBHYIO IHMCIIEPCHUI0 BBIOOPKH JaHHBIX U3 mara 2. Jlyis storo
HeoOxomuma 20-aHeBHAs cKoyb3simias cpeanss (cm. mar 3). Jlanee, Aas Kaxaoro
3 20 mociemHUX HEH BBIUTEM CKOJB3ALIYI0 CPEAHIOI W3 3HAUYeHWH miara 2.
Temepp BO3BeneM B KBaIpaT MOJTYYCHHBIC 3HAYCHUs, 4TOOBI NpeoOpa3oBaTh BCE
OTpHUIATENILHBIC OTBETHI B MOJIOKHUTENbHBIC. [Tociie 3TOro coKuM Bce 3HAUCHUS 32
nocinennue 20 mHeit. Hakoner, pa3aenum HaiigeHHyo cymmy Ha 19 m momyuum
JTUCTIEPCHUIO 10 BBIOOpKE AaHHBIX 3a mocneanue 20 nueit. 20-mHEBHAS IUCTIEPCHS
st 901226 cocrasnsier 0,00009. ITogo6HBpIM 00pa3om Bl MoXkeTe paccuutaTh 20-
JTHEBHYO JIUCTICPCHUIO JIJIS JTIOOOTO JIHS.

[ar 5. [Tocie Toro kak BbI onpeaenim 20-THEBHYIO JUCIIEPCUIO I KOHKPETHOTO JIHS,
HeoOXouMo TipeoOpa3zoBath ee B 20-THEBHOE CTaHIAPTHOE OTKIOHEHHE. DTO
JIETKO CHIeNaTh IyTEM W3BJCUCHHS KBAJPATHOTO KOPHS W3 JHUCIEpPCHU. Takum
obpazom, mus 901226 kBajgpaTHbI KOpeHb aucrepcud (Kotopas, Kak ObLIO
nokaszaHo, paBHa 0,00009) mact Ham 20-AHEBHOE CTaHIAPTHOE OTKIOHCHHE
0,009486832981.

[llar 6. Temepp mnpeoOpa3yeM IMOJNyYEHHbIC JAHHBIE B <«TOJOBbIE». Tak Kak MbI
UCTIONB3yEeM JIHEBHBIC JTaHHBIE W UCXOAWM W3 TOTO, YTO IO ¥WeHe B roxy 252
TOProOBbIX JIHS (MPUMEPHO), YMHOXHMM OTBETHI U3 IIara 5 Ha KBaJpaTHbIA KOPCHb
252, To ecth Ha 15,87450787. Ins 901226 20-nmHEeBHOE CTaHIAPTHOE OTKIOHEHUE
no BbIOOpke coctaBiser 0,009486832981. YwmuoxuB ero Ha 15,87450787,
MoJTy9aeM 0,1505988048. 9t0 3HAYECHUE SABIISIETCS HUCTOPUICCKON
BOJIATWJIBHOCTHIO, B HamieMm ciaydae — 15,06%, u oHO MOXeT OBITh HCIOIb30BAHO
B KAaueCTBE BXOJHOTO 3HAYCHHUS BOJATHIBLHOCTH B MOJEIH IIEHOOOpa30BaHUs
onuuoHoB biaka-1loyica.

Crnenmyromasi Ta0ynIa MOKa3bIBaeT IIard, HEoOXoauMbIe Jisi HaxoxacHus 20-THeBHOU

«TOJIOBOI» MCTOPUYECKOH BOJIATHIILHOCTH. 3aMEThTE, YTO MPOMEKYTOUHBIC IATH IS

OTIpe/IeTICHUs] AUCIIEPCUH, KOTOpPhIe ObUITM MOKAa3aHbl B MPEIbITYyIIeH TabIuIe, CIoIa He

BKJIIOYEHBI.

A B C D 20-nueBHas E 20-guesnas F G
Jlarta 3akpeiTHe LN CpeaHss AUCTICPCHS 20-1H€eBHOE T'onoBoe
M3MEHEHU I CTaHAapTHOE 3HayeHue F*

OTKJIOHEHHE 15,87451

901127 77,96



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

TOopryere 0e3 OMNIMOHOB M paccMaTpUBAaeTe TOPTOBIIO KaK He 02paHuyeHHyl0 BO Bpe-
MEHH, Balll peajbHbII pucKk OaHKpoTcTBa paBeH 1. [Ipy Takux yCIIOBHSIX BBl HEMHHYEMO
Pa3opHUTECh, YTO BIOJHE COTJIacyeTcs C YpaBHEHUSIMH pUCKA OaHKPOTCTBA, IIOCKOJIBKY B
HUX B KQ4eCTBE BXOJHBIX MEPEMEHHBIX HCIOIB3YIOTCS IMIMPHUYECKUE JaHHBIE, TO €CTh
BXOJIHbIC JIaHHBIE B YPaBHEHMSAX PUCKAa OAHKPOTCTBA OCHOBBIBAIOTCS HA 02PAHUYEHHBIX
Habopax coenox. YTBEPXKICHHE O TapaHTUPOBAHHOM OAHKPOTCTBE MpPH OECKOHEYHO
JOJArOM WUrpe ¢ HEOrPAaHWYEHHOM OTBETCTBEHHOCTBIO JENaeTcs C  IMO3UIMH
napaMeTpu4eckoro moxaxona. I[lapaMeTpudeckwii MOIXOA  YYUTHIBaeT OOJbIIHE
IPOUTPBIIIHBIE CIACNIKH, KOTOPBIE PACIOJOKEHBI B JIECBOM XBOCTE paclpellesieHusi, HO
elle He NPOM30LUIM, MOITOMY OHH HE SIBIISIIOTCS YacThIO OTPAHWYCHHOTO Habopa,
UCMOJIb3YEMOr0 B Ka4eCTBE BXOJTHBIX JAHHBIX B YpaBHEHMAX pHUcKa OaHKpoTcTBa. [lyis
npuMepa TpecTaBbTe ce0e TOPrOBYIO CHUCTEMY, B KOTOPOH MPHUMEHSETCS MOCTOSHHOE
KOJINYECTBO KOHTPAKTOB. B kaxxnoit caenke ucnonbdyercad 1 KoHTpakT. YToOB! y3HATS,
KaKMM MOJKET cTaTh OamaHc yepe3 X CHENOK, MBI NMPOCTO YMHOXXHM X Ha CPEIHIO0
cnenky. Takum oOpa3oM, eciii CUCTeMa MMeeT CpeAHIow caeiky 250 noiuiapoB U Mbl
XOTHUM 3HaTh, KAKHM MOXET CTaTh OamaHc yepe3 7 caenok, mbl $250 ymHOkHM Ha 7 u
nonyunMm  $1750. OtmerpTe, 4YTO KpUBas apuMETHUYECKOTO MAaTEMATHYECKOTO
OXKUJIaHUS 3a7aeTcsl JTUHEHHON ¢yHkumei. Jrobas clienka MOXXET MPUHECTH YOBITOK,
KOTOPBI OTOPOCUT HAc Ha3aja (BPEMEHHO) OT OXHAAaeMOi JTHMHUH. B Takoil cutyamuu
€CThb TpeAes MPOUTPHINIA MO cluenke. Tak Kak Halla JIMHUS BCErna BBIIIE, YeM camas
OosblIasi cymMMa, KOTOPYIO MOYKHO MPOUTPaTh 3a CAEIKY, Mbl HE MOXEM OOaHKPOTHUTHCS
cpazy. OmHako [UTMHHAS TPOWTPHIINIHAS TOJOCA MOXET OTOPOCHUTh HAC OCTATOYHO
JajeKko OT JTOM JMHUM, M Mbl HE CMOXEM MpPOJOJDKUTH TOPrOBIIO, TO €CThb
00aHKpOoTHMCs. BeposaTHOCTh MMO0OHOTO Pa3BUTHS COOBITHI YMEHBIIAETCS C TEUYCHUEM
BPEMEHH, KOIJa JMHUSA OXXHUJaHWsS CTAHOBHUTCS BbILIE. YpaBHEHHE pUCKa OaHKPOTCTBA
MO3BOJISIET PACCUYUTATh BEPOSATHOCTh OAHKPOTCTBA €II€ 1O TOT0, KaKk MBI HaYHEM
TOproBaTh 10 BbIOpaHHOM cucteme. Ecnu 65 Mbl TOProBasiu B TaKOW CUCTEME Ha OCHOBE
(UKCUPOBAHHON JOJM cYeTa, JMHUS 3arudanach Obl BBEPX, CTAHOBSCH IMOCIE KaKIOH
cienku Bce Kpyde. OHAKO MPOUTPBHILI BCErJa COMOCTABUM C TEM, HACKOJIBKO BBICOKO
MBI HaXOJMMCS Ha JTHHUU. Takum 00pa3oM, BEpOSITHOCTh OAaHKPOTCTBA HE YMEHBIIACTCS
C Te4YeHHWeM BpeMeHU. B Teopum, ogHako, pUCK OAaHKPOTCTBA MPU TOProBie
(UKCUPOBAaHHON [OJe cYeTra MOXKHO CIeNlaTh paBHBIM HYJIO, €CIH TOpProBaTh
0ECKOHEUHO JeIMMbIMM enuHUIaMu. K peanbHO# TOpromie 3To He mpuMeHMMO. Puck
0aHKPOTCTBA MPHU TOProBiie (PUKCUPOBAHHOM J0JIEH cUYeTa BCera HEMHOTO BBIIIE, YEM B
3TOHM XK€ CHCTEME IPHU TOProBJIeé Ha OCHOBE MOCTOSHHOTO KOJMYECTBA KOHTpPAkToB. B
JEWCTBUTELHOCTH, HET BEPXHETO TMpeJesia CyMMBbI, KOTOPYIO BBl MOYKETE MPOUTPATh 3a
OJIHY CJEJIKY, KpUBBIE COCTOSHMSI CU€Ta MOTYT CHHU3UTBCS A0 HYJSA 3a OJHY CIHENIKY
HE3aBUCHMO OT TOT'O, HACKOJIBKO BBICOKO OHHU PaCIIONIOKEHBI. TakuM 00pa3oM, €Cii MbI
TOpryeM OECKOHEYHO JOATMH NEepHOoJ BPEMEHM HHCTPYMEHTOM C HEOTPaHHYEHHOU
OTBETCTBEHHOCTHIO, TIOCTOSTHHBIM KOJIMYECTBOM KOHTPAKTOB WM (PUKCHPOBAHHOM J10JIEH
cueTa, pUCK OGaHKpoTcTBa cocTaBiseT 1. BaHKpoTCTBO rapaHTHpoBaHo. EnuHCTBEHHBIN
cnoco0 wu30exaTh TaKOro pa3BUTUS COOBITHM — TIOCTaBUTh OIpaHUYEHHE Ha
MaKCUMAaJIbHBI MPOUIPHIN. DTOr0 MOXHO JOCTHYb, HCHOJIb3Yys OMNLMOHBI, KOrja



MO3UISI OTHOCHTCS B Ae0eT (eciu Tpeiaep IUIaTHT 3a MPEMUI0 OOJIbIIEe, YeM TOIy4aeT,
TO pa3HUIA MEXK/Ty YILIAYEHHOM U MOMyYeHHOM CyMMaMy HasbIBaeTCs «reber»)’.

Mojaenu eHo00pa30BaHusl ONIIMOHOB

[TpencraBbre cebe 0a30BBIA HHCTPYMEHT (aKi(usi, OOHraIys, BaJIf0Ta, TOBAp U T.]1.),
1[eHa KOTOPOTo ABMXKETCS BBEPX WM BHU3 Ha 1 THK Ka)ayI0 MOCIEAYIONIYIO CAETIKY
Ecnu mMb1 Oyniem u3mepsTh BO3MOXKHYIO CTOMMOCTD akiuu yepe3 100 THKOB U paccMoT-
puM O0JIbIIIOE KOJMYECTBO BapUAaHTOB, TO OOHAPYKUM, UTO MOJIYUYEHHOE paclpeaeseHue
pe3yibTaToB — HOopMalibHOE. [loBeieHne 1IeHbI B JAHHOM Cily4ae OyAeT HalOMHHATh
najieHue mapuka yepes nocky ['anrona. Ecnu paccunTats 1ieHy ONIMOHA, UCXOS U3
TOTO MPUHIUNA, YTO MPHOBLIH IPH MOKYTIKE WA MPOJAKEe OMIIMOHOB JTOJKHA OBITH
paBHA HYJIIO, MBI TIOJYYUM OUHOMUATLHYIO MOOEb YeH00bpa3z08anus onyuonos (Wi,
KOpPOTKO, OMHOMUAJIbHYI0 MOJIelib). Ee MHOTIa TaKkke Ha3bIBaIOT Moldenvio Kokca-
Pocca-Pyounwmeiina B 4yecThb ee pa3paboTunKoB. Takasl IieHa ONMIIMOHA OCHOBBIBACTCS
Ha €ro 0KUAaeMoi cTouMOCTH (ero apupMeTHIECKOM MaTeMAaTHYECKOM OKUIaHHH), C
TEM PAacyeTOM, UTO Bbl HE MOJTy4YaeTe NpUObLIb, MOKYyMask UM MpoaaBasi OMIMOH U
yAEpIKUBas €ro 0 UCTEUCHUS CpOoKa. B 3TOM cityuae roBopsT, 4TO OMIMOH CHPABEOIUBO
OYeHeH.

Msbl He Oynem yriyOisTbcs B MaTeMaTUKy OWHOMHUAIBHOM MOJENH, a PAacCMOTPUM
Mozenb (poHmoBEIX onuoHOB bika-1lloynca u moxens onmoHoB Ha (brovyepch bia-
ka. Bam cnemyer 3HaTh, YTO KpOME BBILICTIEPEUUCICHHBIX TPEX MOJAEIEH ecTh Ipyrue
JeCTByIONIME MOJENIU 1I€HOOOpa30BaHMs OMIIMOHOB, KOTOpPbIE MBI HE OyIyT paccMmar-
pHUBaTh, XOTS KOHLEMIMH, OMHMCAHHBIE B ATOM TJlaBe, MPUMEHHUMBI KO BCEM MOJIENISAM
1eHoo0pa3oBaHus ONMIMOHOB. {1 Gojiee MOAPOOHOTO M3YUEHUS MAaTeMAaTHYeCKOW OcC-
HOBBI MOJIeJNIel 51 Mory mopekomenoBaTh kHury Lllennona HelitenGepra (Volatility and
Pricing Strategies by Sheldon Natenberg). Marematnka moaenu (GOHIOBBIX OIMIHOHOB
bmka-1lloynca u Monenu omunoHOB Ha (brouepchl bidka, KoTopble Mbl OyaeMm pac-
cMaTpHuBaTh, B3sATa U3 KHUrH HeilrenOepra. Tem unTaTensiM, KOTOpPBIE JKEIAlOT OObIIIe
y3HaTh O KOHILENIIMU ONTHMAIBHOTO f M omimoHax, s COBETyI0 Mpo4HTaTh (PyHIaMEH-
TaneHbIN Tpya HelitenOepra.

JlaBaiitTe 0o0cyauM MoJenb IeHooOpa3zoBaHMus (HOHIOBBIX omnuuoHoB bmska-Iloynca
(mamee Bmok-Iloync). Moaens Ha3BaHa B 4ecTh ee cosmateincii: ®dumrepa bimdka w3
Yukarckoro ynuBepcurera u Mupona Illoynca u3 M.|.T; BnepBbie oHa Obula onrcaHa B
1973 roay (May — June 1973 Journal of Political Economy). Biak-Iloysc cunraercs
npeneabHor GpopmMoii OMHOMUAIBHON Moienu. B OMHOMUANBHON MOAENTH HYXHO 33/1aTh
YHICIIO TUKOB, OMpEJeNdiollee BWKEHHE BBEpX WJIM BHU3, NpexIe yeM Oyner 3a-
(buKCUpOBaHO BO3MOXKHOE 3HaueHHME LeHbl. [lanmee ciemyeT HeOoJbIIas auarpamma,
KOTOpasi MOSCHSET ATY MBICITb.

/

A
JAYAY
ININT
JAVAYA
INININ
JAYAYAYA

\YAVAVAY)
AYAVAVA
\YAYAY)
AVAVA
\YAYS

\/

\

IMepBoHayanbHas

LeHa

! ITo3nHee B 9TOH Ii1aBe MBI YBUAUM, YTO 0a30BbIe HHCTPYMEHTHI HICHTUYHEI KOJLT-OIIIHOHAM C HEOTPAaHUYCHHBIM CPOKOM
ncredeHus. I1oaToMy, ecin y Hac OTKpBITA JUIMHHAS HO3HLHS 110 6a30BOMY HHCTPYMEHTY, MBI MOXKEM CKa3aTh, YTO IPOMTPHILI
HAUXYJALIEro cily4as sBISETCS MOJTHOH CTOMMOCTBIO HHCTPYMEHTA. B OONBIIMHCTBE CiTy4aeB NPOUIPHILT TAKOH BETHYHUHBI U
SIBJIAIETCS KaTacTpo(uueckuM mpourpeiueM. KopoTkas mo3umus no 6a30B0My HHCTPYMEHTY aHAIOIMYHA KOPOTKOH MO3UIMH IO
KOJUI-OILIMOHY C HEOTPAaHUYEHHBIM CPOKOM UCTE€UEHHUS, U B TAKOI CUTyalluu OTBETCTBEHHOCTD JICHCTBUTEIBHO HE OPaHUYEHA.



Texymias 1ieHa Ha MEPBOM IIIare MOKET MOWTH B 2-X HarpasiieHHsX. Ha Bropom 1mare B
4-x HanpaBieHUsIX. B OMHOMUanbHONW MOJEIH JUIsl pacdyeTa CIpaBeIIMBOM LIEHbI OMIH-
OHa BBl JIOJKHBI 3apaHee OINPEAEIUTh, CKOJIBKO BCETO NMEPHOJO0B MCIOJB30BaTh. biak-
[oync cuntaercs mpeneabHO (HopMo OMHOMHAIBHOW MOJIEIH, TaK KakK JOIyCKaeT
OeCKOHEYHOe YHCIO MepuojoB (B Teopun), To ecth bimk-1lloync mompasymeBaer, 4yTo
dTa HeOOoJbIIas JuarpaMMa OyJeT pacHIupsThCsS 110 OECKOHEYHOCTH. Ecmm BB
OIIpEAEIUTE CIPABENIMBYIO LieHY omnuuoHa no bmaky-lloyincy, To moiayuuTte TOT ke
OTBET, YTO U B Cily4ae ¢ OMHOMHAJILHOW MOJEJbIO, €CIIM YUCIIO MEPHOI0B, HCIIONIb3Ye-
MBIX B OMHOMHAIILHON Mojenu, Oyner crpeMutbesi k 0eckonednoctH. (Tot ¢akt, dro
bmk-1lloync sBaseTcss mpenenbHoi popMoit OMHOMUATEHON MOJIEH, MOApa3yMeBaeT,
Y10 OMHOMHUAJIbHAS MOJEJb MOSIBUIIACH NIEPBOM, HO HAa CaMOM JieJie CHavyaJla MOsSBUIACh
uMeHHO Mojenb biaka-Illoyca). CripaBenBas CTOMMOCTh (DOHIOBOTO KOJUI-OIMIIHOHA
no bimky-lloyncy paccunTbiBaeTcs CleAyOUMM 00pa3oM:

(5.01) C=U=#*EXP(-R*T)*NH)-E+*EXP(-R*T)*NMH-V+T" (1/2)),

a IMyT-ONIHOHa.

(5.02) P=-U*EXP(-R*T)*N(-H)+E*EXP(-R*T)*N(V«T * (1/2) - H),

rac C= CrpaBeaaMBas CTOUMOCTDb KOJUI-OIIIMOHA,
P= crpaBeyiMBasA CTOMMOCTh IyT-OIIMOHA,

U = nena 6a30BOro HHCTPYMEHTA;

E = nena ucnonnenus OIIIMOHA,

T = mons roga, octaBmiasicss 10 HCTEUYCHUS CPOKA MCTIOJIHEHHSI BBIPAKEHHAS IECITUYHON
1.
pOOBIO™;

V= T0/10Bas BOJIATUIBHOCTD B TIPOIICHTAX;
R = 6e3puckoBast cTaBka;

1n() = pyHKUMS HATYpaIbHOTO JIOTapUPMa;

N() = kyMyssaTHBHAsE HOpMaibHast (QYHKIUSI pACTIPEICIICHHsT BEPOSITHOCTEH, 3a1aBaeMast
ypaBuenuem (3.21).

(5.03) H=In(U/(E*EXPCR*T))/(V*T " (1/2)) + (V*T * (1/2)) /2
I[Hf[ aKHHﬁ, 10 KOTOpI)IM BBITIJNIAYUBAKOTCA TUBUACHBI, HGO6XO[[I/IMO CKOppeKTI/IpOBaTB
nepeMenHyto U M OTpasuTh TEKYIIyIO [eHy 6a30BOr0 MHCTPYMEHTA C YUYETOM CTOMMOC-
TH 0KUIAEMBIX JUBUICH/IOB:
N
(5040  U=U-2,D,* EXP(-R+W),
i=1
rae 1l = okugaemasi BeIIIaTa AUBHACHA 1;
W. = Bpems (10715 To11a, BEIPAKEHHAS JECATUIHON JpOOBI0) 10 BBILIATHI L
MOI[CHB BHBKa-H_onJ'Ica ITIO3BOJISICT TOYHO paCCLII/ITaTb HeHBTy, TO €CThb HepByIO HpO'

HU3BOJHYIO LCHBI OIIIIMOHA. DTO0 MrHOBEHHAs CKOpPOCTb M3MCHCHHA OIIIMOHA IO OTHO-
1IeHuio K u3meHenuto U (1ieHsl 6a30BOro HHCTPYMEHTA):

! Yarie BCEro TOJILKO PHIHOYHBIEC JHH MCIIOJIB3YIOTCS IIPU pacyeTe 3Toi nepeMeHHoi. Yucno pabouux jiHeil B rofy (rpUropuaHcKkoe)
MOKHO OINpEJIENUTh CIeAyromuM obpasom: 365,2424 | 7*5= 260,8875. M3-3a BBIXOAHBIX pealbHOE YKMCIO TOPrOBBIX AHEH B IOy
06branO cocrasisiet oT 250 no 252. [Toatomy, eciti MbI HCTIONB3yeM 252-THEBHBIH TOJ 1 0CTAN0Ch 50 TOProBbIX AHEH 10 HCTEUCHUSI
CpOKa, TO JIOJIs TO/Ia, BRIPaXKEHHAs IECATUYHON IpoOkio, T.e. T, 6yaet 50 / /252=0,1984126984



(5.05) [enbra komt-omuona = N(H)

(5.06) J[lenbra myT-onmmona = -N(-H)

Ot k03¢ duIMeHTs Oy1yT oueHb BaKHBI B I'7aBe 7, korja Mbl OyJeM paccMaTpUBaTh
CTpaxoBaHHE TOPTQET.

biok caeman Moaens MPUMEHUMON K OMITMOHAM Ha (DbIOYEpCHl, MEXaHU3M OIEpaIHid ¢
KOTOPBIMU aHAJIOTMYEH ONEpalusM C aKI_II/I}IMI/Il. Mopnenb 11eH000pa30BaHusl OMIIMOHOB
Ha (provepcel bimka anamormyHa momenw (GOHIOBBIX ommuoHOB bidka-Iloynca 3a
HCKJIIOYEHHEM ITepeMeHHOoN H:

(3.07) H=In(U/E)/(V*T " (1/2)) + (V*T " (1/2)) / 2

[Tpu uCmoJIb30BaHUK MOJICTH ISl BI0OYEPCOB KOAPDUITUSHT IEThTa PACCUUTHIBACTCS
CIIEIYIOIUM 00pa3oMm:

(5.08) Menbra kost-onmmona = EXP(-R* T) * N(H)

(5.09) Henbra nyt-omimona = -EXP(-R* T) * N(-H)
Jl1isa mpumepa paccCMOTPUM OMIIMOH, KOTOpHI uMeeT neny ucnonHeHus 600. Texymas
peIHOYHAsE IeHa 0a30BOr0 HMHCTPYMEHTa paBHa 575, a Toa0Bas BOJATWIBHOCTH
coctaBusieT 25%. Mbl OyzneM HCHONIB30BaTh MOJENb OMIIMOHOB Ha (hbrouepchl, 252-
THEBHBIA TOa M Oe3puckoByro ctaBky 0%. Jlanee MBI AOMyCTHM, YTO JaTa UCTCUCHUS
omuona — 15 centsops 1991 roxa (910915), a texymiast nata — 1 aBrycra 1991 roaa
(910801).

Chauana paccuuraem nepeMmenHyto T, a 3arem npeodpazyem 910801 u 910915 B ux
IOJIMAHCKUE OSKBUBAJICHTHL. J[IsI 3TOrO MBI JIOJDKHBI HWCIOJB30BaTh  CIICTYFOIIHAN
AJITOPUTM.

1. 3apaiite mepemennsie 1, 2 u 3, KoTOpble OyAyT OMpENENATh TOJA, MECSI U JCHb,
cooTBeTcTBeHHO. [y Hamero npumepa — 3t1o 1991, 8 u 1.

2. Eciiu nepemennast 2 menbiire 3 (sHBaph Wik ¢GeBpajb), TOrAa nmepeMenHas 1 Oyger
paBHa 3HAYEHUIO rojia MUHYC 1, a mepeMeHHas 2 OyAeT paBHA 3HAUYCHHUIO MecCsIa IUTI0C
13.

3. Ecu 3HaucHue niepeMeHHO# 2 6outblie, ueM 2 (MapT WK Jabliie), TOraa rmepeMeHHas
2 OyneT paBHa 3HaYEHUIO MecsIa rmioc 1.

4. 3anaiite nepeMeHHy10 4, koTopasi OyJ1eT pacCUMTHIBAThCA CIEAYIOLIMM 00pa3oM:

V4 =V3+ 1720995 + INT(365,25 * V1) + INT(30,6001 * V2)

5. 3amaiiTe mepeMeHHYI0 5, KoTopas OyJeT paBHA IEJIOM 4acTW MPOM3BEAEHUS YHUCIIa
0,01 u mepemenHoii 1.

MaremMaTnyecku:
V5=INT(0,01*V1)

6. PaccunraeM roMaHCKy1o JaTy:

! ITpu Toprosme ¢rplodepcamMu He TPeOyeTCs] HEMEATIECHHOW YIUIATHI JEHEKHBIX CPEACTB 3a 0a30BBIH aKTUB, XOTA
HEoOXoquMO yIIaTuTh 3amor. Kpome toro, Bce mpuObiM nM yOBITKH peann3yloTcs HEMEMIECHHO, JaXke KOTIa
[O3ULUS HE JIMKBUAUPOBAHA. DTU IYHKTHl HAXOAATCS B PSIMOM IIPOTUBOPEUUH C MEXaHU3MOM CJEJIOK IO aKIUSIM.
Ilpu TOproBiie aKUMsIMH MHOKyNKa TpeOyeT MOJHON W HEeMeUICHHOW OIUIaThl, a HpuObUIM (MM YOBITKH) He
peanu3yioTcs, MOKa MO3KIHS He TNKBUANPOBAHA.



IOnuanckas nata = V4 + 2 - V5 + INT(0,25 * V5) IIpeobpasyem nary 910901 B

I0JIMAHCKY1O!

Hlar 1. VI =1991,V2=8,V3=1.

[ar 2. Tak kak HaI1 MeCAIl B 3TOM IPUMEPE HJET 3a SHBapeM U (eBpajeM, TO 3TOT Iar
HC NMPUMCHSACTCA.

[Iar 3. Tak kak 3TOT MecCsIIl UACT 3a STHBapeM H (heBpaieM, TO MOTYUUM:
V2 =8+ 1=09. lllar 4. Teneps Haiinem V4.

V4 =V3+ 1720995 + 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 lllar 5. [lanee Haiinem V5:

V5=INT(0,01*V1) =INT(0,01*1991) = INT(19,91) = 19 Illar 6. Temepr mNOIyIUM

I0JIMaHCKYIO J1aTy.

KOmuanckas qata = V4 +2-V5+ INT(0,25* V5)
=2448483+2-19+INT(0,25* 19) =2448483 +2- 19+ INT(4,75) =2 448 483 + 2

- 19 + 4 =2 448 470

Takum oOpa3om, ronmuanckas ngata 1 asrycra 1991 roga paBna 2448470. Ecnu mbl
npeoOpazyeM pgary uctedeHus ommuoHa 15 cenrsops 1991 roma B roIMaHCKyIO, TO
noinyunm 2448515, Ecnu ucnonb3oBath 365-aHeBHBINH Tox (wim TouHee 365,2425-
JHEBHBIM MO0 TPUTOPHAHCKOMY KaJCHIAapI0), TO, YTOObI HAWTH BpPEMs, OCTaBIICECS 0
UCTCUCHHS CPOKA, HEOOXOJMMO pACCUUTATh PAa3HOCTh MEKAY IBYMS HOJIHAHCKHMHU
JaTaMH, 3aT€M BBIYECTh CIUHMIYY W TOJYYCHHOE 3HAYCHHE pasfeiauTh Ha 365 (mim
365,2425). Oanako Mbl OyaeM HCHONb30BaTh He 365-mHEBHBINA rof, a 252-THEBHBIH,
YTOOBI YUECTh TOJIBKO TC JHH, KOT/Ia OTKphITa Oupyka (OyaHHE THU MUHYC TPa3THUKH).
[TpocMOTpUM KaXKABIH JEHb MEXIy JABYMS IOJMAHCKAMHU JaTaMH, YTOOBI IOHSTB,
SIBJIICTCS OH pabOYMM JTHEM WJIH HET. MBI MOXEM OINpeAeNuTh, KaKUM JTHEM HEICITH
SIBIISICTCS FOJTMAHCKAS JlaTa, MPHOABUB K €€ 3HAYCHUIO CAMHUILY, Pa3/ieiuB Ha 7 M B35B
ocratok. Ocratok Oymer 3HaueHmeM oT O 10 6, COOTBETCTBYS JHIO HEACIH OT
BOCKpeceHbst 10 cy000T1hl. Takum obOpazom, mis 1 aBrycta 1991 rona, korna ronuaHcKas
nara paBHa 2448470:

JHeub nepenu = ((2448 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 kak 4 cOOTBETCTBYET YETBEPry, Mbl MOKEM YTBepxkaaTh, yTo 1 aBrycra 1991 rona
SIBIISICTCS YETBEPTOM.

Tenepb npocMOTpUM Bce THH A0 JaThl HCTEUEHHs CpoKa omnuuoHa. Ecnu Mbl yutem Bce
paboure THH MEXIy STUMH BYMS JaTaMH, TO MPHIEM K BBIBOIY, YTO MEXIy (M BKIIIO-
vast) 1 aBrycra 1991 roga u 15 centsiops 1991 roma 32 pabouux aus. M3 monydeHHOTO
3HAYCHUsS CIIEAYEeT BBIYECTh €IUHMILY, TaK KaK Mbl CUATAEM IEPBBIM JTHEM 2 aBrycTa
1991 roga. Takum o6pazom, mexay 910801 u 910915 31 paGouuit neHb. Tenepb MbI
JOJDKHBI BBIYECTh Tpa3IHUKH, Korga Oompxka 3akpbita. B CIHIA 2 cenrsops 1991 roma
apnserca Jlnem Tpyna. Jlaxke ecnu BBl JKUBETE€ B Jpyroil cTpaHe, Oupika, riue HIeT
TOPTOBJIS IO ATOMY OMIMOHY, MOKeT HaxomauTbess B CLIA, u 2 centsOps ona Oyner
3aKphbITa, MO3TOMY MBI BbIuTeM 1 U3 nocienHero pesynprara. Takum oO6pa3oM, Mbl MOJTY-



guM 30 TOProOBBIX JHEH 10 UCTEUEHUS CPOKA OMITMOHA. PazennM KoIu4ecTBO TOPrOBBIX
JTHEH 10 MCTEUEHHUs CpOKa Ha YUCIO JHEH B romy. Tak Kak Mbl HCIIONB3yeM 252-
naHeBHbIH o, To 30/252=0,119047619. D10 1 ecTh 101 r0/1a, BRIPAXKCHHAS ICCATHUHON
npoOkto, T.e. mepemeHHas T.

Omnpenenum nepemMerHyto H, HE0OX0aUMYIO ISl MOJENH [IeHO00pa3oBaHus. Tak Kak Mbl
UCIIOIb3YeM MOJIEIb IS PhIOUEpCOB, TO JOKHBI paccuntath H mo dopmyie (5.07):
(5.07) H=In(U/E)/(V*T "~ (1/2)) + (VT * (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
.| =1n(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

VYpasuenwue (3.21) aus pacuera N ucmonb3yercs aBa pasa. [lepBblit pa3, Korjga Mbl Haxo-
auM N(H), Bropoit, korma vaxoaum N(H - V * TA(1/2)). Msi 3naem, uto V * T~ (1/2) =
0,0862581949, mostomy H - V* T  (1/2) = -0,4502688281 -

- 0,0862581949 = -0,536527023. Takum 00Opa3oMm, Mbl JOKHBI HUCIOIB30BATh ypaB-
uenwue (3.21) co cieayronMmMe BBOAHBIME 3HAYCHUSIMH TIEPEMEHHOM Z:

-0,4502688281 u-0,536527023. 13 ypasuenus (3.21) nonyuum 0,3262583 u 0,2957971
coorBercTBeHHO (ypaBHenue (3.21) ommcaHo B riaBe 3, MO3TOMY MbI HE Oyaem
MOBTOPSTh €ro 31ech). OTMEThTE, YTO CeWdyac MbI MOJMYYMIA KOIPPHUIIUCHT ICIbTa,
MTHOBCHHYIO CKOPOCTh WU3MEHCHHS IICHBI OMIIMOHA 10 OTHOIICHUIO K M3MEHEHHUIO [IEHBI
0a30BOro HMHCTpyMeHTa. TakuM o00pa3om, JenbTa JJsi 3TOTO OIIMOHA COCTABJISET
0,3262583. Teneps y Hac eCTh BCE BXOIHBIC JaHHBIC, HCOOXOAMMEBIC IS OTPEICIICHUS
TEOPETHUUYECKOH IIeHBI omnirona. [lofcTaBuB mosyueHHbIe 3HaueHus B ypaBaenue (5.01),
MOy YHM:

(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



Takum 06pa3zoM, B COOTBETCTBUU C MOAENbI0 bidka ast GprouepcoB cripaBeyinBasi CTO-
MMOCTh KOJII-OMIuoHa ¢ IieHo ucnosHenus 600, cpokom ucronHeHus 15 ceHTsaOps
1991 ropna, npu nene 6a3zoBoro uHcTpyMeHta Ha 1 aBrycra 1991 roga 575, npu Bona-
tunbHOCTH 25%, ¢ ydetrom 252-mHeBHoro roga U R = 0 cocraBmser 10,1202625.
HNHTEpecHO OTMETHTH CBSI3b MEXKAY OIIMOHAMH W 0a30BBIMH WHCTPYMEHTAMH, WC-
MOJIB3YS BBIIIETIEPEUNUCIICHHBIE MOJCIN IIEHOOOpa3oBaHusi. Mbl 3HaeM, uto O sBisieTcs
HAaUMEHBIIICH IICHON OMIMOHA, HO BEPXHsS IIEHa — 3TO IIeHa caMoro 0a30BOr0 UHCTPY-
MeHTa. Mojenu JAEeMOHCTPUPYIOT, YTO TEOPETHYECKas CIpaBeIMBasi Il€HA OIIMOHA
npUOJINKACTCS K BEPXHEMY 3HAUYCHUIO (CTOMMOCTH 0a30Boro uHcTpymeHta U) mpu poc-
Te 1000 WK BceX Tpex nmepeMeHHbIX T, R wian V DTo o3HavaeT, 4To eciii Mbl, Halpu-
Mep, yBenuuum T (BpeMst 10 CpoKa UCTCUCHHS OMIIMOHA) 10 OECKOHEUHO OOJIBIIIOTO 3HA-
YeHUs1, TOT/Ia IIeHa OMIIMOHA OyJeT paBHA IeHe 0a30BOTO MHCTpyMEeHTa. B 3Toi CBs3M
MBIl MOXEM CKaszaTh, 4YTO 6ce 0a308ble UHCMPYMEHMbl 8 OeliCmEUMelbHOCMU
9K8UBAIEHMHbL ONYUOHAM ¢ beckoneunvim T. Takum o0pa3om, Bce CKa3aHHOE BEPHO HE
TOJIBKO JUISI OMIIMOHOB, HO W IJisi 0a30BBIX MHCTPYMEHTOB, KaK OYyATO OHH SIBIISIOTCS
onmuoHaMu ¢ 6eckoHedHbIM T. Mogens hounoBbIX onimoHoB biaka-1lloysca n Mmoaensb
ONMIMOHOB Ha (brouepchl biadka MOCTpOeHBI HA OMPEACIEHHBIX OMYIICHHSIX.
PazpaGoTunku >THX Momenell HCXOAWJIM W3 TpexX yTBepkaeHuid. HecmoTps Ha
HEJOCTaTKU ATHX YTBEPKIACHUU, IPEIOKECHHBIE MOJICTH BCE-TaKU JOBOJIBHO TOYHBI, U
IIEHbI OTIITUOHOB OYIyT CTPEMHUTHCS K 3HAYCHHSIM, TTOJIydeHHBIM U3 Moenei. [lepoe u3
ATUX YTBEPKIEHUH COCTOMT B TOM, YTO OINIMOH HE MOXKET OBITh HCIOIHEH 0
HUCTEUYEHUSI CpPOKa. DTO MPUBOIUT K HEIOOICHKE ONYUOHO8 AMEPUKAHCKO20 MUund,
KOTOpBIE MOTYT UCHOJHSATBCS [0 HWCTEYCHUS CpoKa. BTopoe yTBepxkaeHUE
MpeAroaraeT, YTO MbI 3HaeM OYyIyIIYI0 BOJATHIBLHOCTh 0a30BOT0 MHCTPYMEHTA, M OHA
OyZIeT ocTaBaThCs MOCTOSIHHON B TEYEHHE CPOKa JIEHCTBUS ommuoHa. Ha camom gene 1o
He Tak (T.e. BOJNATHIBHOCTH usmenumcst). Kpome Toro, pacrpeiaeieHue HW3MEHCHHH
BOJIATUJILHOCTH JIOTApU(MUYECKU HOPMAIIBHO, U 3Ty MPOOJIeMy MOJICIH He qu/m,IBa}orl.
Ente omHO moryrieHne MOJENH COCTOUT B TOM, YTO OE3pUCKOBas MPOIICHTHAS CTaBKa
OCTaeTCsi TOCTOSIHHOM B TEUEHHUE BPEMEHHU JEWCTBUS OMIMOHA. OJTO TaKXkKe He
o0si3arenbHO. bonee TOro, KpaTKOCPOYHBIC CTaBKUA JIOTapu(MHYECKA HOPMAaIBHO
pacnpenenenbl. To 06CTOSATENBCTBO, YTO, YEM BBIIIE KPATKOCPOUHBIE CTAaBKU, TEM BBIIIIE
OyIyT IIEHBI OMIIMOHOB, W YTBEPKIACHHE OTHOCHUTEIIEHO HEM3MEHHOCTH KPATKOCPOUHBIX
CTaBOK MOJKET TPHUBECTU K ele OOINbIIed HEIOOLEHKE OMIMOHA IO OTHOIICHUIO K
oxkumaemorr  meHe (ero  mpaBHIBHOMY — apu(METHYCCKOMY  MaTeMaTHUYECKOMY
oxugannio). Emte omHo yTBepkaeHHe (BO3MOXKHO HaubOOJee BaXKHOE), KOTOPOE MOXKET
MPUBECTU K HEJOOILEHKE CTOMMOCTH OIIIMOHA, PACCYUTAHHOM C TTOMOIIBIO MOJEIH, O
OTHOIICHHUIO K JEHCTBUTEIHLHO OKUIAEMON CTOMMOCTH, COCTOUT B TOM, YTO JIOTAPU(PMBI
M3MEHEHUH IICHBI pacTIpeesoTCS HOpMallbHO. Eciin ObI ONIIMOHBI XapaKTePU30BATUCH
HE YHMCIIOM JTHEH 10 1aThl UCTEYCHHSI CPOKA, a YUCIOM THKOB BBEPX WJIM BHU3 JI0 HCTEYe-
HUS, a [IEHAa 3a OJIMH pa3 Morja Obl U3MEHSATHCS TOJIBKO Ha 1 TUK ¥ OH ObLT OBl CTATUCTH-
YEeCKU HE3aBUCHUM OT MPEAbIAYIIET0 THKA, TO Mbl MOTJIM OBl JIOMYCTUThH CYIIECTBOBAHUE
HOpMaJBHOTO pacrpeaeiicHus. B Hamem ciaydae jorapudMbl U3MEHEHHWH IIEHBI HE
UMEIOT TaKUX XapaKTepHCTUK. TeM He MeHee TEeOpeTHYECKHe CIpPaBEIMBBIC LIEHBI,
MOJIyYEHHBIE C TIOMOIILI0 MOJIENIEH, UCTIONB3YIOTCS MpodeccuoHanamMu Ha peiHKe. [laxe
€CJIM HEKOTOPbIE Tpeiiiephl MPUMEHSIOT MOJIETH, KOTOPBIE OTINYAIOTCS OT MOKa3aHHBIX
3]1eCh, OOJBIIMHCTBO U3 HUX JAyT MOXOKHE TEOPETUUECKHE CIpaBeInBhIe IieHbI. Kor-
Jla pealibHbIe IIEHBI PACXOATCS ¢ TEOPETUYECKUMU JI0 TAKOM CTENEHH, YTO CIEKYJISTHTHI
MOTYT IOJIYYHTh TPHOBUIb, IICHBI HAYMHAIOT CHOBA CXOJHUTHCS K TaK Ha3bIBacMOU
«TEOPETUYECKON CIpaBeATUBOM 1eHe». ToT (akT, 4TO MBI MOKEM CIIPOT-HO3UPOBATH C

! Tor dakr, uro pacmpenencHue H3MEHCHMI BONATHIBHOCTH JOTApU(MHUUECCKH HOPMATHHO, HE TaK daCTO
NPUHAMAETCsT BO BHUMaHue. Upe3BbIYaiiHasi YyBCTBHTEIBHOCTh LIEH OIIHMOHOB K BOJATHJIBHOCTH (©a30BOro
MHCTPYMEHTA JIeJIaeT MOKYIKY OMIMOHA (ITyT-OIIMOHA MIIM KOJUI-ONIMOHA) ele Oosiee IMPUBIICKATEIbHON B CMbICIIE
MaTeMaTHIECKOTO OXKHUJAHHS.



JOCTaTOYHOM CTEMEHbI0 TOYHOCTH, KakoW OyAeT IIeHa OIIMOHA TpU HAJUYUU
Pa3IMYHBIX BXOJAHBIX JAHHBIX (BpeMs MCTEYEHHs, leHa 0a30BOr0 MHCTPYMEHTa H T.I.),
MO3BOJISICT HaM MPOM3BECTH PacueThl ONTUMAILHOTO f U ero MoOOYHBIX MPOIYKTOB IO
OINIIMOHAM M CMENIaHHBIM IO3UIHUAIM. YnuTaTels NOKEH MOMHUTE, YTO BCE STH METOIBI
OCHOBAHBI Ha YTBEPKICHHUSAX, KOTOPHIE TOJBKO YTO OBUTH U3JI0KEHBI.

Mogaeab neH000pa3oBaHNUs eBPONEHCKUX ONMIUOHOB JI BCeX
pacnpenejeHui

Mpb1 MOkeM co37aTh COOCTBEHHYIO MOJEINb IIEHOOOPa30BaHus, JUIIEHHYIO KaKUX-JI00
MIPE/IOI0KECHUH OTHOCUTEIBLHO pactpeie/iCHHs] N3MEHEHHI 1ICHBI.

CHavasla HEOOXOIUMO OIPEICIUTh TEPMHUH <TEOPETUYCCKH CIPABEIMBBIN», OTHO-
CSIIUICS K IIEHE OMIMOHOB. MbI OyJIeM TOBOPHUTbH, YTO ONIIMOH CIPABEIIHUBO OICHEH,
eCIIA  apugmemuyeckoe MamemMamuiecKkoe OXNCUOAHUe UYeHbl ONYUOHA K MOMEHMY
uUcmeueHusl, 8blPANCEHHOEe HA OCHO8e €20 MeKywel CMOUMOCMU, He NPUHUMaem 80
BHUMAHUE BO3MONCHO20 HANPABICHHO20 OBUNCEHUs. UYeHbl 0aA308020 UHCMPYMEHMA.
Cwmbicn onpezneneHus: TakoB: «KakoBa cTOMMOCTh JAHHOTO OMIIMOHA JJISi MEHS CETOJHS
KaK JIJIsl TIOKYTIATEJIS ONIIIHOHOBY»?

Maremaruueckoe oxuaanue (apudmernueckoe) onpenensercs usz ypasaenus (1.03):

N
(1.03) Marematudeckoe OXHIAHHE = 2 (p,*a),

i=1

IZI€  Pi = BEPOSTHOCTH BBIMIPHIIIA WU MPOUTPHIIIA MOIBITKH |}
&= BBIUTPaHHAS WU IPOUIPAHHAS CYMMa IOTBITKH I;

N =KOJIMYECTBO BO3MOKHBIX HCXO0B (IIOIBITOK).

MareMaTtnueckoe OXHAAHHE TPEICTABIAECT COO0M CyMMY MPOHM3BEICHUN Ka)JI0T0 BO3-
MOKHOTO BBIUTPHIIIA WM MTPOUTPHIIIA U BEPOSTHOCTH 3TOTO BBIUTPHIIIA WIIH MIPOUTPHI-
ma. Korga cymma BepositHocTelt p; 6osbiie 1, ypaBaenue 1.03 Heobxoaumo pasaenuTh
Ha CyMMY BEPOATHOCTEH ;.

PaccMoTpuM Bce TUCKpPETHBIE W3MEHEHHUS LIEHBI, KOTOpble HMEIOT BEPOATHOCTD
ocymecTBieHus, 0onpiryto win paBHyto 0,001 B TeueHne cpoka 1efcTBUS KOHTPAKTa, U
10 HUM OTIpEeIeNIUM apu(PMEeTUIECKOe MaTEMaTHYECKOE 0XKUJaHUeE.

(5.10) C=23 (*a)/ )b,

rIe C = cnpaBemyiuBasi C TEOPETUYECKON TOUKH 3PEHUS CTOMMOCTH OIIIMOHA, WJIH
aprupMETHIECKOE MaTEMaTHIECKOE OXKHIaHHE;

Pi = BEPOATHOCTH LICHBI | IO UCTEYEHU N CpOKa OIIMOHA,

aj = BHYTPCHHSISI CTOUMOCTD OMIIMOHA (/7151 KOJI-OMIIMOHA: PHIHOYHAS [IEHA HHCTPYMEHTA
MUHYC II€Ha UCIIOJIHEHHsI OMIIMOHA;

JUIL  TYT-ONIIMOHA. [I€Ha WCIOJHECHUS MHUHYC pBIHOYHAs IICHA MHCTPYMCHTA),
COOTBETCTBYOIIAsi 0a30BOMY HHCTPYMEHTY IPH LICHE i.

Hcnonb3oBanue 3TOM MOJENM MOAPa3yMEBAET, YTO, HAYMHAS C TEKyUIEH LIEHBI, MBI
Oynem AaBuratbes BBepX 1Mo 1 TUKY, CyMMHpPYS 3HaU€HUS KaK B YHCIUTENE, TaK U B 3HA-
MEHaTeJIe 10 TeX MOop, OKa BEPOSITHOCTH I-0H 1eHbI (T.e. p.) He Oyaer meHbine 0,001 (Bb
MOJKETE HCIOJIh30BaTh MEHBIIEE YUCIIO, HO s cumraro, uro 0,001 BIOJIHE JOCTATOYHO).
3areM, HauWHAs CO 3HAYCHHs, KOTOpoe Ha 1 THK HIDKE TEKyIIeH IEeHbI, MBI OyneM
JBUTATbCSA BHU3 O 1 THKY, CyMMUpYS 3HaYCHHS KaK B UUCIUTENE, TaK U B 3HAMEHATENe,



MOKa BEPOSITHOCTH I-0# weHbl (T.e. p;) He Oyner menbmie 0,001. Ortmersre, dTO
BEPOSTHOCTH, KOTOPbIE MbI UCIIOJIb3YEM, SIBISIOTCSA 1-XBOCTBIMHU, T.€., €CIIH BEPOSTHOCTH
6onbie yem 0,5, MBI BEIUUTAaEM 3TO 3HaueHue u3 1. IHTepecHO OTMETUTh, YTO 3HAUCHUS
BEPOSATHOCTH P; MOKHO MEHSTh B 3aBUCHMOCTH OT TOrO, KaKo€ pacHpeleseHue
MPUMEHSIETCS, M OHO He 0053aTeNbHO TOHKHO OBITh HOPMAJIbHBIM, TO €CTh MOJIb30BATEIb
MOKET TMOJTYYUTh TEOPETHUECKYIO CIPABEUIMBYIO IIEHY OIUUOHA A 17060t (POpMbI
pactpenenenusi! Takum o0pa3zoMm, 3Ta MOJENb JaeT BO3MOXKHOCTh HCIOJIB30BATh
ycronunBoe pacmnpenenenue llapero, t-pacnipenenenue, pacnpenenenue Ilyaccona,
COOCTBEHHOE PpEryJHpyeMoe pacupeiefieHHe WM J000e Jpyroe pacrpelesieHue, ¢
KOTOpPBIM, II0 HAlleMy MHEHHUIO, COIJIAaCOBBIBAETCS IleHa TpU  ONpPEIeICHUU
CTpaBEATMBON CTOMMOCTH OMIIMOHOB.

Heo6xoaumo n3MeHUTh MOJICNIb TaKUM 00pa3oM, 4TOOBI OHA BhIpakayia apuQmeTH-
YeCKOe MaTeMaTH4YecKoe OXHJAHHE Ha JaTy MCTEUYEHHUS CpOKa OMIMOHA KaK CIeqyIo-
Y10 BEJIMYHHY:

(51)  C=(Y (p*a) *EXP(-R+T)/ b,

rne C = copaBemivBasi C TEOPETUUYECKOW TOYKU 3PEHUS] CTOMMOCTH OMNIMOHA, WIIH
TeKyIllee 3Ha4eHHe apuPMETHUYECKOrO0 MATeMaTUYECKOTO OXUIAHHUS TMpH
JTaHHOM 3HaueHuH T,

Pi = BEpOATHOCTH LICHBI | IO UCTEYEHU U CpOKa OIIMOHA,

aj =BHYTPEHHsIsI CTOMMOCTh OIIIIMOHA, COOTBETCTBYIOIIAass 0a30BOMY MHCTPYMEHTY HpPH
LEHE i

R = texymas 6e3puckoBas CTaBKa;

T = nons rona, ocTaBIIasics 10 HCTCUCHUS CPOKA UCTIOTHEHUS, BRIPOKEHHAS ICCSITUIHON
JpOObIO.

VYpaBuenue (5.11) sBisieTcss MOAEIBIO 1IEHOOOPAa30BaHUS OMIMOHOB JIJISI BCEX pacipe-
JeIeHU M JaeT TeKyllee 3HaueHHe apu(PMETHUEeCKOro MaTeMaTUYECKOTO OXKHIaHUs
OIMIMOHA Ha JaTy UCTCUCHUA . OTMCTBTG, 49TO MOJCIIb MOKHO HCIIOJIB30BAaTh U IJId NIYyT-
OIIMOHOB, MMES B BH/Y, YTO 3HAYCHHUS a. MPH KAKIOM MPHPOCTE IEHBI | OyayT
apyruMu. Korja HeoOXoauMO y4ecTb AMBUACHMBI, UCTIONb3yiiTe ypaBHeHue (5.04) mis
KOPPEKTUPOBKM  TeKylled IeHbl ©0a3oBoro uHCTpyMmeHTa. Ilpu onpenenenun
BEPOSITHOCTH IICHBI | Ha JaTy UCTEUYCHUs MCIOJIb3YHTE HMEHHO Ty U3MCHEHHYIO TEKY-
myro 1eHy. Jlanee ciemyer npumep ucnoib3oBanus ypaBHenus (5.11). Jlomyctum, Mbl
OOHapY>KWJIM, YTO TPUEMIIEMON MOJIENbIO, ONHMCHIBAIOIIEH pacipeaeaeHue Jorapudmon
M3MEHEHUH 1IeHbl TOBapa, OMIMOHBI Ha KOTOPBHIH MBI XOTUM KYIHTh, SIBIISETCS
pacnpenencune CrbrofeHTta’. JIIs ONpPENCICHHS ONTHMAIBHOTO UHCIA CmeneHell
€606000b1 pactipeneneHust CTpioeHTa Mbl Ucob30Baiu TecT K-C 1 npuiuim K BeIBOY,
4YTO HaWUITy4dlec 3HAUYCHUC PABHO 5. I[OHyCTI/IM, MBI XOTUM ONPCACINUTL CIIPABCAJIMBYIO
1eHy kosur-onmuoHa Ha 911104 (mata ucredenus cpoka ommmona — 911220). Ilena

! Vpasuenue (5.11) He yuIuTHIBACT PA3HUIy MEXIy (OHIOBBIMU OMI[HOHAMH U TOBAPHBIMH ONIHOHAMHU. COTTaCHO OOLICTIPUHATOMY
MOAXOY, B IleHy (DOHIOBOTO OIIMOHA BKJIOYACTCS TOXOMA IO NMPOCTOH OSCKYHNOHHOH oOyMranuy, Kotopas OyJeT IoraiieHa B
MOMEHT MCTEYEHHs CpPOKa OIIMOHA M HOMMHAIl KOTOPOW paBeH IlieHe HcmonHeHns. ONIMOHBI Ha TOBapHbIE ()bIOUEPCHI, Kak
CUMTACTCs, UMEIOT MpOLeHTHYI0 craBKy 0. Mbl ke He y4nTbiBaeM 3T0 obcrositensctBo. Ecnu 1eHHas Oymara M TOBap MMEIOT
a0COJIFOTHO OJIMHAKOBOE PACIpe/IeIeHNe 0XKHAAEMBIX Pe3yJIbTaTOB, T.e. UX apU(pMeTHIECKHEe MAaTeMaTHIECKHe OXKUIAHNS PAaBHEIL, TO
pa3syMHbI HMHBECTOp BblOepeT OoJiee JeIeBbld MHCTPYMEHT. OTy CHUTYalUI0 XOpOLIO WUIIOCTPUPYET IpUMeEp, KOI/a Bl
paccMaTpHBaeTe MOKYIKY OJJHOTO U3 IBYX OAMHAKOBBIX OMOB, M OJMH U3 HUX OLICHEH BBILIC TOJIBKO IIOTOMY, YTO IPOJIABEl] ILIaTHII
6oJiee BEICOKYIO IIPOLIEHTHYIO CTaBKY 110 UIIOTEYHOMY KPEAUTY

2 Pacnpenenenne CThlofieHTa TaIeKo HE JTy4IIas MOJEINb, OMMCHIBAIONIAs paclpeaeleHue N3MeHeHnH 1ieHbl. OqHako,
TaK Kak €IMHCTBCHHBIM I1apaMeTPOM, KpOME BOJATHJIBHOCTH (IOJOBOTO CTAaHIAPTHOIO OTKJIOHEHHUS), KOTOPBIi
HEOOXOJMIMO pacCMaTPUBATh MIPU UCIIONB30BaHUH pactipeneiacHuss CThIOICHTA, SBISETCS YHCIIO CTENICHEH CBOOO/IEI, a
aCCOLMMPOBAHHbBIE BEPOSTHOCTH JIErKO Haxomsarcs (cM. npuioxkerue B), Mbl OyleM HCIIOJIB30BaTh pacipeeieHue
CThIOACHTA JIJIs1 HATJISITHOCTH.



0azoBoro mHCcTpymeHta paBHa 100, mena ucmonHenust ommmoHa Takke paBHa 100.
[Ipeanonoxkum, rogoBast BoaTwibHOCTh cocTaBisieT 20%, Ge3puckoBasi ctaBka 5% u
rox paBeH 260,8875 nHsM (MBI HE y4YHMTHIBa€M IPA3IHHKH, KOTOPHIC BBHINAJAIOT Ha
pabounii neup, Hampumep Jlenbp bmaromapenwss B CIIIA). [lamee momycTum, 9TO
MUHUMAJIBHBIH THK MO 3TOMYy mpeamnonaraemomy ToBapy paeH 0,10. Hcmomwsys
ypaBuenust (5.01), (5.02) u (5.07) mis nmepemenHoi H, MbI HaiijieM, 4TO cCIipaBeIUBast
1eHa paBHa 2,861 kak J1sl KOJII-OMIIMOHA, TaK U JIJIS My T-OMNIIMOHA C IIEHOW MCIIOTHEHUS
100. Takum 00pa3oM, STH IIEHBI OMIIMOHOB SIBJISIOTCS CIPaBEIJIUBBIMU IICHAMH B
COOTBETCTBHM C MOJEIBbI0 TOBAapHBIX OIIMOHOB bidka, KOTOpas JOMmycKaeT
jJorapuMUUecKl HOpPMallbHOE pacripeneieHue IeH. Eciaum Mbpl OyaeM HCIonb30BaTh
ypaBHenue (5.11), To TODKHBI CHayalla paccuuTarh 3Ha4eHus Pg. X MOXHO MOITyduTh
n3 (parmMeHTa MpOrpaMMbl, HANMMCAHHOW Ha s3bIKE bBeWCHWK W TpencTaBIeHHOW B
npuioxkeHun B. OTMmerbTe, 4TO HEOOXOAMMO 3HATH CTAaHJAPTHOE 3HAYEHHE, T.C. Iepe-
MEHHYI0 Z, U YHCJIO CTEeTeHe cBo0obl, T.¢. mepemeHHyro DEGFDM. Tlpexne uem Mbl
o0paTuUMCsl K 3TO# mporpamme, nMpeodpasyeM IeHy | B CTaHAapTHOE 3HAYCHHUE IO Clie-
nytorieit popmyie:

(5.12) Z = In(i / Texyiniasa neHa 6asosoro uHcTpymeHTa) / (V * T © 0,5),
rae | = 1eHa, COOTBETCTBYIOIIAS TEKYIIIEMY COCTOSHHIO MPOIECca CYMMUPOBAHHS;

V= roaoBas BOJIaTHUIIBHOCTH, BhIpaKCHHAs CTaHAAPTHBIM OTKIIOHCHHUEM,

T = 10JIs1 roaa, OCTaBIIAsACA A0 UCTCUCHUA chKa HUCIIOJIHCHUS, BI:Ipa)KeHHaSI ﬂeCHTHqHOﬁ
IpoOkBIo;

1n() = pyHKUIMS HATYpaIbHOTO JIorapUdMma.

Vpaeuenue (5.12), HanrcaHHOE Ha BEVMCHKe, OyIeT BBITTIAAETD CISAYIOIUM 00Pa3oM:

Z=LOG(/U)/(V *T" 0,5)

[Tepemennas U npezacraBisieT co00i TEKYILyIO IIeHy 0a30BOro MHCTpyMeHTa (C ydeToM
JAWBUJICHJIOB, €CIH 3TO HEoO0XoauMo). BepositHocTh st pactpenenenusi CThIo/IeHTa,
HalileHHast ¢ TOMOLIBIO TPOTrpaMMBbl U3 puiiokeHus B, sBisercs 2-xBoctoit. Ham Hano
crnenarhb ee 1-XBOCTOH M BBIPa3HUTh KaK BEPOSTHOCTh OTKIIOHEHHUS OT TEKYyILEH LeHbI (To
ects orpannunth ee O m 0,5). DT0 MOXHO cjenaTh C MOMOLIBIO ABYX CTPOK Ha
BENCHKe:

CF=1-((1-CF)/2)
IF CF >0,5 then CF=1 - CF

Takum o6pazom, mis 5 creneHeit cBOOOBI CrpaBeIMBas IIeHA KOJUI-OMIIMOHA paBHA
3,842, a cripaBeyIMBas II€HA MMyT-OMIIMOHA paBHa 2,562. DTH BEIMYMHBI OTIMYAIOTCS OT
3HAYCHHM, TIOJYYCHHBIX C MOMOIIBI0 Oojiee TPaJAMIIMOHHBIX Mojened. [IpuuuH 37€Ch
HECKOJIBKO.

Bo-niepBrIx, Oosiee TONCTBIE XBOCTHI pacmpereneHus CThIOJeHTA C 5 cTeneHsAMH
cBOOOIBI anyT OoJjiee BBICOKYIO CIIPABEUIMBYIO CTOMMOCTH KOJUI-omIMoHa. BooOe,
YeM TOJIIIE XBOCTHI PACIPE/ICIEHHs, TeM OOJIBIIE TTOJTydaeTcsl ieHa KoJuT-onioHa. Ecim
ObI MBI HCIIOJIB30BATHN 4 CTENIEHU CBOOOBI, TO MOJYYMIN ObI emie OOJIBIIYIO LIeHY KOJUI-
OIIIMOHA.

CTouMOCTh IMyT-ONMIIMOHA U CTOMMOCTH KOJUI-OMIIMOHA 3HAYUTENIFHO OTJIMYAIOTCS, B
TO BpeMs KaK B TPAJULIMOHHBIX MOJENSX CTOMMOCTh IyT-ONIMOHA M KOJUI-OIIHOHA
HKBUBAJIEHTHA. DTOT MOMEHT TpeOyeT HEKOTOPOTO MOSCHEHHS.



CHpaBeI[JII/IBYIO CTOUMOCTD ITYT-OIMIIMOHA MOXHO HalTH U3 IOEHbI KOJII-OIIIMOHA C
TOM K€ IIEHOM MCIIOJIHEHUS U JaTON McTedeHus (MM Hao00poT) 1o Gopmysie myT-KOJLT
napuTeTa:

(5.13) P=C+ (E-U)*EXP(-R*T),
rae P = cnpaBennuBas 1eHa myT-OMIMOHA;
C = cnipaBenyiuBasi IieHa KOJII-OMIIHMOHA;

E = nena ucnosnnenuns,
U = tekymmas rieHa 6a30BOro MHCTPYMEHTA;

R = Oe3puckoBas cTaBka;

T = nonst roga, ocraBmiasics 0 UCTEUCHUS CPOKA MCIIOTHEHHS, BEIPAKEHHAST IECITUIHON
IpoObIo.

Korna pasenctBo (5.13) He BBINOIHSETCS, MOABISCTCS BO3MOXKHOCTH apOuTpaxka. U3
(5.13) MBI BUAMM, YTO LCHBI, IOTYyYCHHBIC U3 TPAIUIMOHHBIX MOJEEH, SKBUBAJICHTHBI,
korma E - U =0.

Jagaiite 3amenum nepemennyio U B ypasaenun (5.13) oxxumaemoii 1ieHo# 6a30Boro
WHCTPYMEHTa Ha JaTy HMCTEYEHHUs cpoka omnmuoHa. OxumaeMasi CTOMMOCTH 0a30BOTO
HHCTPYMEHTa MOXET OBITh OmpezeneHa ¢ nomoupio ypaBaenus (5.10) ¢ yderom Toro,
4TO B 3TOM CJIy4ae a. mpocTo paBHo i. B Hamem npumepe ¢ DEGFDM = 5 oxunaemas
CTOMMOCTh 0a3oBoro uHcTpyMmeHnrta paBHa 101,288467. 310 mpoucXOAUT MOTOMY, YTO
MUHHMAaJIbHAS [IeHa WHCTpYMeHTa paBHa O, B TO BpeMs KaK OrpaHHYEHHS LIEHBI CBEPXY
He cymiecTByeT. JIBmkenue 1ensl co 100 mo 50 Tak ke BeposITHO, Kak U JIBUKEHHUE CO
100 no 200. CnenoBaTenbHO, CTOMMOCTD KOJUI-ONIIMOHOB OYy/IET BBIIIE, YeM CTOUMOCTH
MyT-ONIMOHOB. HeyAMBUTENBHO, YTO OKMJaeMas CTOMMOCTb 0a30BOr0 MHCTPYMEHTA Ha
JaTy WMCTEYEHUsS MOJDKHA OBITh OOJbIE, YeM €ro TeKyIlas I[eHa, — 3TO BIIOJHE
corjacyercs ¢ npeanoioxenueM o6 undsiuu. Korna B ypasuenuu (5.13) Mbl 3aMeHUM
3HaueHne U (Tekymiyro IeHy O0a30BOr0 HMHCTPYMEHTa) Ha 3HAUCHHE OXHIACMOM
CTOMMOCTH Ha JaTy MCTEYEHUs,, Mbl CMOKEM pacCuuTaTh CIPABEAJIUBYIO CTOMMOCTh
My T-OIIHOHA!

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

DTO 3HAYEHHE COTJIACYETCS CO CTOMMOCTBIO IMyT-OMIIMOHA, MOJYYCHHON W3 ypaBHEHUS
(5.11).

Ocraercst oHa mpoOyeMa: eclid MyT-OMIIUOHBI M KOJUI-OMIIUOHBI C OJHOM IICHOM
MCIIOJTHEHUST ¥ CPOKOM HMCTEUEHHS OIEHEeHBI coriacHo ypaBHuenuto (5.11), Torma cyie-
CTBYET BO3MOXHOCTh apouTpaxa. Ha camom nene LJ B (5.13) siBisieTcst Tekymiei meHoi
0a30BOr0 MHCTPYMEHTA, a HE OKUIACMBIM 3HAUYCHUEM 0a30BOI0 MHCTPYMEHTA Ha JaTy
ucteueHus. Jpyrumu cioBamu, eciii Tekymas meHa paBHa 100 u gexaOpbCcKHid KOJUI-
OIMIIMOH ¢ TeHoW ucnonHeHus, pasHor 100, crout 3,842, a mMyT-ONIMOH C IIEHOH HC-
nonHenus, pasHoit 100, crout 2,561656269, 10 cymiecTByeT BO3MOKHOCTh apOUTpaxka,
ucxons u3 (5.13).

OTCyTCTBHE TApUTETa «ITyT-KOJUI» NMPU HAJIUYMW HAIIUX 3aHOBO TOJYYCHHBIX IICH
OIIIMOHOB TPEAIOJIAracT, YTO BMECTO IMOKYIKH KOJII-OMIuoHa 3a 3,842 Ham cliedyer
OTKpBITh OSKBUBAJICHTHYIO TO3MIIMIO, KYNHMB MyT-OMIMOH 3a 2,562 u 0a30BbIH
WHCTPYMEHT.

[TpoOnema pemmTes, eciay Mbl CHavajga pacCYyMTaeM OXHJIAEMYI0 CTOMMOCThH 0azo-
BOro mHcTpyMmeHra 1o ypasHeHuro (5.10) ¢ ydeTom TOro, 4ro aj mpocTo paBHO i (B



HameMm npumepe ¢ DEGFDM = 5 oxunaemast ctouMocTs 6a30BOro HHCTPYMEHTa paBHA
101,288467), u BBIYTEM TEKYyINyIO IICHY 0a30BOr0 HHCTPYMEHTAa W3 IOJYYCHHOTO
3navyeHus: 101,288467 - 100= 1,288467. Tenepp, eciii Mbl BBIYTEM 3TO 3HAYCHHE U3
Ka)I0r0 3HAYCHHS a., T.e. BHyTpeHHe# crommoctu u3 (5.11), u mpumem ro0ble MMO-
nayuuBlecs: 3Hadenuss menee O paBubiMu O, Torna ypaBHenue (5.11) nact Ham Teope-
THYECKHE 3HauCHHs, KoTophie cornacyrores ¢ (5.13). Takum o6pazom, apupmMeTHIECKOE
MaTeMaTHYeCKOe OKUAAaHHWE IO 0a30BOMY HWHCTPYMEHTY 3aMEHHT TEKYLIYI0 LEeHY
0a3zoBoro MHCTpyMeHTa. B Hamem mpumepe (pacnpezaenenue CThiojieHTa ¢ 5 CTeNeHIMHU
CBOOO/IbI) MBI MIOJIYYHUM CTOMMOCTH IyT-OIIIMOHA M KOJUI-OMIIMOHA C IIEHOW UCIIOIHEHUS
100, paBuyto 3,218. Takum oOpa3om, HaIl OTBET coriacyercs ¢ ypaBHenuem (5.13), u
BO3MOXKHOCTh apOMTpaka MEXAy OTHMH JBYMs OINLMOHAaMH M HX 0a30BBIMHU
MHCTPYMEHTaMH OTCYTCTBYET.

Korma Mbl ucnonb3yeM pacmpeseseHne, KOTOPOE€ OCHOBAHO Ha 3HAYCHHAX apud-
METHYECKOI0 MAaTeMaTH4YEeCKOro OXHJaHus 0a30BOro MHCTPYMEHTA Ha JaTy MCTEUEHUs
U 3HAYCHHE OTOr0 OXHMIAHHMS OTIMYACTCA OT TEKyLled CTOMMOCTH 0a30BOro HH-
CTPYMEHTA, MbI JIOJDKHBI BBIYECTh PA3HOCTh (OXKHIAHHWE - TEKyIas CTOMMOCTH) W3
BHYTPEHHEH CTOMMOCTH OIMOHA M MPUPABHATH HYJIO 3HAYCHHUS MEHbIIE Hyssd. Takum
obpaszom, it 000 ¢Gopmbl pacnpenencHus ypaBHenwe (5.11) maer Ham apudgh-
MemuyecKkoe MamemMamuyecKoe oXCuoanue onyuoHa Ha 0amy ucmedenusl, npu yciosuu,
umo apughmemuyeckoe mamemamuiecKoe oxcudanue no 6a3080My UHCMPYMeHM) PAGHO
e2o mekywel yere (TO €CTh HAIPABICHHOE JBMKCHUE IICHbI 0a30BOr0 MHCTPYMEHTA HE
MPEIoaracTes).

OI[I/IHO‘IHaSI AJIHHHAsSI MO3UIUA IO ONMMIIUOHY U OITUMAJILHOC f

PaccMoTpuM OOBIYHYIO TIOKYTKY KOJUI-ONIMOHA. BMeCTO TOro 4toOsl /Ui HaXOXKICHHUS
ONTHMAIBLHOTO f MCIONB30BATH MOJIHYIO UCTOPHUIO CICIOK MO OMIMOHAM IaHHOW PBbI-
HOYHOW CHCTEMBI, MBI PACCMOTPHM BCE BO3MOXKHBIC N3MEHEHHS IIEHBI TJAHHOTO OIIMOHA
3a BpeMs €ro CyUIECTBOBaHMS M B3BECHUM KaXIbli pe3yJIbTaT BEPOSTHOCTHIO €ro
OCYIIECTBIIEHUS. DTOT B3BEIICHHBIN IO BEPOATHOCTSIM pe3ynbTar siisercs HPR, co-
OTBETCTBYIOUIMM II€HE MOKYINKH OMIMOHA. MBI pacCMOTPUM BECh CHEKTp pE3yJIbTaToOB
(T.e. cpemHee reOMETPUUECKOE) IS KaXKI0ro 3HadeHus f 1 Takum 0Opa3oM HakizeM orl-
TUMallbHOE 3HaueHHe. [1ouTH BO BceX MOJENAX [EHOOOPa30BaHUs ONLMOHOB BBOJHBIMU
MEpPEMEHHBIMY, UMCIOIUMH HauOOJIbIlIee BIUSHHE HA TEOPETUYECKYIO IIEHY OIIIHOHA,
BISIIOTCS: () Bpemsi, OcTaBIleecs 10 UCTeUEHHsI Cpoka, (0) I1ieHa ucroaHeHus, (B) 1ieHa
0a3oBoro MHCTpyMeHTa # (T) BOJATHILHOCTh. HekoTOpble MOAEIM MOTYT HUMETh M
JpyTue BBOJHBIC TaHHBIC, HO UMEHHO 3TH YEThIpE MepeMEHHBbIE OOJIbIIE BCErO BIHUSIOT
Ha TEOPETHUYECKOE 3HaueHue. M3 ATHX TEepeMEHHBIX JIBEé — BpEMs, OCTaBIIeecs 0
UCTEYCHHUS CpOKa, M IeHa 0a30BOro HWHCTPYMEHTa — TIEPEMEHHbIC BEITUYMHBI.
BonaTiibHOCTE TOXKE MOXKET U3MEHSTBCS, OJTHAKO PEIKO B TOW K€ CTENECHH, YTO IICHA
0a30BOr0 WHCTPYMEHTa WM BpeMsl 10 HUCTeUeHHs cpoka. lleHa wucrnomHeHus He
WU3MEHSIETCS.

C noMomipto Hamleil MOAENN MOXHO HAMTH TEOPETHUECKYIO LIEHY JJIs BCEX 3HAUYECHUM
1eH 0a30BOr0 MHCTPYMEHTa M BPEMEHHM, OCTABIIETrOCS 10 HUCTEUSHHsI Cpoka. Takum
obpazom, HPR mns onmmona sBisercss (yHKUIMEH He TOJIBKO LIEHBI 0a30BOTO
WHCTPYMEHTA, HO U (PYHKIIUEH BPEMEHH, OCTABILETOCS 10 AaThl HCTCUCHHSI OTIIIHOHA:

(5.14) HPR(TU) =(Q +f+x(Z(T, U-Y)/S-1)) " (T, U),

rne f = tectupyemoe 3Haucnue f;

S = Tekyimas 1eHa OIUOHA;



Z(T, U - Y) = teoperndeckast IieHa OMIHOHA, KOT/a IleHa 0a30BOr0 HHCTPYMEHTA paBHA
U - Y, a Bpems, ocTaBiieecs 10 CpoKa UCTeUEHUs, paBHO T. DTy LIEHy MOXHO
ONPENEIUTh, C TOMOIIBID JIIOOOW MOJENN IICHOOOpa3oBaHMs, KOTOPYIO
I0JIb30BATEIb ITOCYUTACT ITOIXOISIIICH;

P(T, U) = 1-xBocTast BEpOSATHOCTh TOTO, YTO I[eHa 0a30BOr0 MHCTpyMeHTa paBHa U,
KOI/Ia BpeMsi, OCTaBLIEECs JI0 MCTEYEHUS] CPOKa MCIOJIHEHUus, paBHO T. D10
3HAYCHHE MOXHO ONpPENeNUTh W3 000 (GOpMBl pacmupeneiacHus, KOTOPYIO
MOJIE30BaTE/Ib IOCYUTACT IOAXOMAIICH,;

Y = pa3HOCTh MEKAYy apu(PMETHYCCKHMM MaTEMAaTHYECKUM OKHIAaHHEM 0a30BOTr0
uHcTpyMenTa (cormacHo ypaBHenuio (5.10)) u Texyeit meHow.

C momotipio 3Toi Gopmyibl MOXKHO paccuntath HPR (B3BelICHHOE MO BEPOSTHOCTH
pe3ynbTara) mo CAejKe ¢ OMIIMOHOM, MPH YCIOBUH, YTO 4yepe3 Bpemst T 1eHa 6a30BOro
uHCTpyMeHTa Oyner paBHa U. B nanHoM ypaBHeHuu nepemenHast T npeacTaBisier coOoi
nomo roaa (BBIPaXKEHHYIO NECSITUYHOW IpOOBI0), OCTABIIYIOCS 1O HMCTCUCHHS CPOKa
omuoHa. [ToaTomy Ha aary ucteuenuss T = 0. Ecnu 10 ucTedeHHs cpokKa OCTaeTCsl OJIUH
roa, To T = 1. Tlepemennas Z(T, U - Y) 3aBHCHT OT MOJIEIIH IICHOOOPa30BaHUsI, KOTOPYIO
BBl HCMOJb3yeTe. ENMHCTBEHHAs MepeMeHHasi, KOTOPYI0 BaM HaJ0 PaccuuTarh, — 3TO
P(T, U), T.e. BepOATHOCTH TOro, 4To 0a30BbIii MHCTpyMEHT Oyaer paBen U mpu
3agaHHoM T (T.e. BpPEMEHHM, OCTaBIIEMCS [0 KOHIIA JCHCTBUS oniuoHa). Ecnu
KCMOJNb30BaTh Mojenb biska-llloynca wunm mozaenb TOBAapHBIX ONIMOHOB bidka, ToO
MokHO paccuutaTh P(T, U) cnenyromum o6pazom:

ecmn U < uwmm = O:;

(5.15)  P(T, U)=N((In(U /Q)) / (V= (L " (1/2)))),

ecm U > Q:

(3.156)  P(T, U)=1-N((In(U/Q))/(V*(L" (1/2)))),

rnae U = paccmarpuBaemas 1ieHa,

Q = Tekymas 1eHa 6a30BOro MHCTPYMEHTA,

V= roaoBasi BOJIAaTHJIBHOCTD 0a3oBoro HMHCTPYMCHTA,

E=nons rona, BepakeHHAst JECATUYHON APOOBIO, MPOIIEAIIas ¢ TeX MOp, KOTJa ONIHOH
ObLT IPUOOpPETEH;

N() = pyukms HopmanbHoro pacnpeneneHus (ypasaenue (3.21));

IN() = dpyHKIMS HATYpaIBHOTO JIorapudMa.

B wurore Mbl momyuuMm B3BelieHHOe MO BepostHocTH HPR must xaxkmoro ucxopa.
Bo3MokeH MMPOKWI AWama3oH pe3yibTaToB, HO, K COXKAJICHHUIO, 3TH PE3yJbTaThl HE
HenmpepeIBHBI. Hampumep, Bpemsi A0 HCTEUYEHHS CpOKa HE 3a/aeTcsi HEeNpepbIBHOU
¢dbynkiueit. JIo uctedeHus Cpoka BCETr/ia OCTAeTCs IEJI0e YHCIIO; TO K€ BEPHO U IS
IIeHbI 0a30BOr0 MHCTpYMeHTa. Eciu 1ieHa akuuu paBHa, HapuMep, 35, 8 MUHUMAJIbHOE
u3MeHeHue 1eHsl paBHo 1/8, o mexay 30 u 40 naxomutcst 81 BO3MOKHOE 3HAUCHHE.
3Hast Bpemsi, yepe3 KOTOpOe MbI coOupaeMcs MpoJaTh OMIIMOH, MOXKHO pPacCUUTaTh
B3BEIICHHBIE TI0 BepossTHOCTH HPR a1 Bcex BO3MOXKHBIX IIeH Ha ATOT PHIHOYHBIN JCHb.
B nHopMansHOM pacnpenenenun BeposiTHOCTH 99,73% Bcex pe3ysbTaToOB IMOMNAIAIOT B
WHTEPBAJl TPEX CTAaHAAPTHBIX OTKJIOHEHUH OT CpeJHero, KOTOpOe B HAIIeM Cliydae
SIBJSIETCSL TEKYIIEH 11eHoW 0a30Boro MHCTpyMeHTa. [loaToMy HaM HEOOXOIUMO paccuu-



tath HPR 11 onpenenieHHOro peIHOYHOTO JTHS U KaKAO0H JUCKPETHOH LEHBI MeXay - 3
1 + 3 cTaHIAPTHBIMH OTKJIOHEHUSMU. MOXKHO UCTIONB30BaTh 4, 5, 6 wim Gosnbiie cTaH-
JTApTHBIX OTKJIOHEHHA, HO OTBET OT ATOTO HE CTAaHET 3HAYUTENbHO To4yHee. He ciemyer
TaKKe COKpalaTh IIEHOBOE OKHO J0 2 wuiau 1 crangapTHOro OTKIOHEHHS. Bribop 3
CTaH/IAPTHBK OTKJIOHEHWH, KOHEYHO, HE SBISIETCS TBEPJbIM TMPABUIIOM, HO B OOJIb-
IIMHCTBE CIy4yaeB OHO npuemiieMo. Eciu mbl ucnonszyem mozens bika-Illoynca wim
MOJIETIh OMIIMOHOB Ha (pI0Yepchl bidka, TO MOKHO y3HAaTh, KAKOMY H3MEHEHHIO IIEHBI
6a3oBoro nHcTpymeHTa U cooTBeTcTBYeT 1 cTaHIapTHOE OTKIOHEHUE:!

(5.16)  CrannaptHoe otkioneHne = U = EXP(V * (T * (1/2))),

rae U = tekymas rieHa 6a30BOro HHCTPYMEHTA,

V= rogoBas BOJIATHJIBHOCTD 06a3oBoro HHCTPYMCHTA,

T = gons rona, BBIpaKCHHAs JECATUYHON ApOOBIO, MpOIIEAImIas ¢ TeX MOop. Korma
OTIIUOH OBLT MPUOOpETEH;

EXP() = sxcrioHeHnmanbHast QyHKIUS.
OTMmeTbTe, YTO CTAaHJAPTHOE OTKJIIOHEHUE SBJIsEeTCS (PyHKLIMEH BPEMEHH, MPOLIEIIETOo ¢
MOMEHTa OTKPBITHS TIO3UILIIH.
Jnist Touku, KoTopast Ha X CTaHAAPTHBIX OTKJIOHEHUH BBIIIE TEKYIIEH IIEHBI 0a30BOTO
WHCTPYMEHTA, MOJTy4aeM:
(5.17a) +X crannapraeix otkioHeHu = U * EXP(X * (V* T ~ (1/2))
s Touku, KoTopast Ha X CTaHAAPTHBIX OTKJIOHEHUN HIDKE TEKyIled IeHbl 0a30BOTO
MHCTPYMEHTA, I1OJTy4aeM:
(5.176) -X cra"gapTHeIX oTkiIoHeHmH = U * EXP(-X * (V* T * (1/2))),
rae U =rekymas neHa 6a30BOro HHCTPYMEHTA;

V =romoBas BOJIATWIBHOCTh 0230BOT0 HHCTPYMEHTA,

T =nons roxa, BeIpaKEHHAs IECATHYHOM JpoOBI0, MpoIIeAIIas ¢ TeX Iop, Koria
OIIMOH ObUT IpUOOpETEH;

EXPQ = skcnioneHnuansHas GyHKIuS,

X =4HUCIO0 CTAaHAAPTHBIX OTKIOHEHUH OT CPETHETO, /ISl KOTOPHIX BBl XO THUTE

OTIPEICTTUThH BEPOSTHOCTH.

Jlanee cieayer omucaHue IPOLeypbl OUCKA ONTHUMAIBHOTO f /1711 TaHHOTO OIMIHOHA.

lar 1. Pemure, 3aKkpoeTe U BBl MO3ULIMIO TIO OMIIUOHY B KaKOH-TO KOHKPETHBIN JEHb.
Ecnu Her, Torna B JaJIbHEHIIMX pacyeTax MCIOJb3YWTE ATy MCTEUYECHHUS CpOKa
OII[MOHA.

IIar 2. Omnpenenure, CKOJIBKO MHEW BB OyICTEe YIEPKUBATh TO3WIHMIO. 3aTeM
npeodpa3yiTe 3TO YKUCIO JHEH B OO To/ia, BRIPAKEHHYIO I€CATUYHON APOOBIO.

Mlar 3. JIng aas u3 mara 1 paccunraiite TOYKH, KOTOPBIE HAXOAATCA Mexny +3 u -3
CTaH/IapPTHBIMH OTKJIOHCHUSMH.

Ilar 4. [IpeoOpa3yiiTe quama3oHbl IeH U3 mara 3 B JUCKPETHBIC 3HaueHus. Jpyrumu
CJIOBaMH, UCTIONIB3Ys MIpUpAIeHHs 1Mo 1 THKY, onpenenuTe Bce BO3MOKHBIC IIEHBI
JMara3oHa, BKIItoYast KpaitHue 3HAUCHUSI.

Hlar 5. /s kax10ro U3 mojay4eHHbIX pe3ynbtatoB paccuntaiite Z(T, U - Y) u P(T, U),
TO €CTh PACCUUTANTE TEOPETHUECCKYIO IIEHY OIIMOHA, & TAKIKE BEPOATHOCTH TOTO,



yro 0a30BbIi WHCTPYMEHT K paccMaTpuBaeMbIM JaTtaM OyJeT paBeH
ONPECIICHHOM IEHE.

Ilar 6. Ilocne Toro, kKak BBl BBIOJHMUTE IIAr 5, y Bac OyayT Bce BXOJHBIE JaHHBIE,
HEOOXOAMMBIE JIJIsl pacueTa B3BEIMIEHHOTO 10 BepossTHOCTH HPR.

(5.14) HPR(T, U)=(@1 +f+(Z(L U-Y)/S-1)) " (T, U),
rae f = rectupyemoe 3naucnue f;

S = Tekyias 1eHa OMNI[HOHa,

Z(T, U - Y) = teopeTrueckas 1icHa OMNIMOHA, KOT/1a IieHa 0a30BOr0 MHCTPYMEHTAa paBHA
U - Y, a Bpems, ocTaBiieecst 10 CpokKa HCT€UEHHUs, paBHO T. DTy 1eHy
MOXXHO OIpPEACTUTh C TIOMOIIBIO JII000H MoJenu I[eHOOOpa3oBaHMUs,
KOTOPYIO TMOJI30BaTEIb MMOCYUTACT IOIXOISIIEH;

P(T, U) = 1-xBoCcTasi BEpOSTHOCTH TOTO, YTO IieHa 0a30BOr0 MHCTpyMeHTa paBHa U,
KOI'Jla BpeMsi, OCTaBIleecs A0 MCTEUEHHUs] CpOKa HMCMIOIHEHHs, paBHO T. D10
3HaYeHHE MOJKHO ONpEAEIUTh U3 JIH000H (opMBI pacipenesieHus, KOTOPYIO
10JIb30BATENb IOCYUTAET MOIXOAIICH;

Y = pasHOCTh MEXIy apu(pMETHYSCKUM MATCMATHYCCKUM OXHJAHHEM 0a30BOTO
uHctpymenTa (coracHo ypasuenuio (5.10)) u TexyIei 1eHOi.

HeobxoauMo oTMeTHTh, 9TO opma pacmpeneneHus, ucrnonssyemoro mwist P(T, U), ne
00s13aTeNbHO TOJKHA OBITh TAKOW Ke, KaK U B MOJIENIU [IEHO00pa30BaHUs, IPUMEHIEMON
s onpenencuuss 3uadenuit Z(T, U - Y). Hampumep, Bbl HCHOJNB3yeT€ MOJENb
doumoBbix omuonoB biaka-Illoynca mis onpenenenus 3nauenuit Z(T, U - Y). Dra
MOJIeTTh TIPE/IIIoJIaraeT JJIorapu(MUISCKH HOPMATBHOE pacIipeie]ICHIHEe H3MCHCHHI [ICHBI,
oaHako s ompeneneHus coorBerctByromero P(T, U) Bbl MokeTe HCMOIB30BaTh

apyryio GopMy pacrpenecHus .

Ilar 7. Tenepr MBI MOXXEM HayaTh MOUCK onTuMaibHOro f ¢ TOMoOmBIO Meronma
uTepaluii, nepedupas Bce Bo3MoxkHbie 3HaueHus f mexxay O u 1, uiau ¢ OMOIIbIO
MeTo/la MapaboNuyecKoil MHTEPIONALNY, WU JI000ro JIPyroro OJHOMEPHOTO
anroput™a noucka. [loacrasisis Tectupyemblie 3Hadenus f B HPR (y Bac yxe ectpb
HPR nmns kaxaoro w3 BO3MOXXHBIX MPHUPAMICHWA IIeHB Mexay + 3 U - 3
CTaH/IAPTHBIMU OTKJIOHCHUSMU Ha JIaTy UCTEUCHHUsS CPOKa WM YKa3aHHYIO JaTy
BBIXOZ[d), BBl MOJXKET€ HAWTH CpelHEee TEeOMETPUYECKOe Ui  JIAHHOTO
tectupyemoro 3Hauenuss f. Jlnms sroro Hamo mnepemHoxuth Bce HPR, u
MOJIy4€HHOE IPOU3BE/ICHNE BO3BECTH B CTENEHb €IMHULIbI, ACIEHHOW Ha cymMMma

BEPOATHOCTEM:
+38D +3SD
(5182 GET={ [] HPRTU)"(1/ X, PTLY),
\ U=-3SD U=-3$D
HOBTOMy

+35D

186  GED={ [] a+r@mu-v/s-1) pauy
1

=350
+3SD
(17 2, PTU)),
U=-35D
rne G(f, T) = cpennee reomerprueckoe HPR mist nanHOTO TecTHpyemoro 3HadeHus f;

= TECTUPYEMOC 3HAUYCHHUE f,



S = Tekymas 1eHa OIIUOHA;

Z(T, U - Y) = reoperndeckas IicHa OIMIMOHA, KOT/a IIeHa 0a30BOr0 MHCTPYMEHTA paBHA
U - Y, a Bpems, ocraBiieecss A0 Cpoka HcTedeHus, paBHo T. DTy LeHy
MOKHO ONpENENIUTh C IOMOIIBI0 00N MOJenu IEeHO0Opa3oBaHus,
KOTOPYIO MOJIb30BATENb MOCYUTACT MOAXOSILEH;

P(T, U) = BeposATHOCT, TOro, 4TO 0a30BbIi MHCTPYMEHT paBeH U, korma Bpews,
OCTAaBIIIEECs JO UCTCUCHUSI CPOKA UCTIOJHEHHUS, paBHO T. DTO 3HAUCHHE MOXKHO
ompeAenuTs u3 000 QOopMBI pacrhpeneicHus, KOTOPYIO MOJIb30BaTeNb
OCYHTACT IIOAXOISIIEH,

Y = pa3HOCTh MEXIy apu(PMEeTHUYeCKUM MaTeMaTHYECKUM OXKHJaHHEeM O0a30BOT0
uHcTpyMmeHTa (cornmacHo ypaBHenuto (5.10)) u Texymiei 1eHO.

3nauenue f, koTopoe B pesyspraTe HacT HauOOJbIIEE CPEJHEE TCOMETPHUCCKOE, SIBIIS-
€TCS ONITHMAITHHBIM.

MpbI MOXKeM ONTHMHU3UPOBATH f, OmpenenuB oNTUMaNbHYIO OaTy Beixoaa. pyrumu
CIIOBAaMH, MBI MOKEM HAMTH 3HAYEHUE ONTUMAIBHOTO f /I MaHHOTO OIMIMOHA Ha KaX-
JBIA JICHb MEXTy TEKYIIMM JTHEM H JIHEM UCTCUCHHMS. 3amuiieM onTuMaibHbie f u cpen-
HHE TEOMETPUYECKHE JUTS KaKIOH yKa3aHHOM 1aThl BbIXoJa. Korma Mel 3aBepuiuM 3Ty
IIPOLIEYPY, MBI CMOKEM HAWTH Ty ATy BBIXOJA, KOTOpas NacT HaWBBICLIEE CpEeoHEE
reoMerpudeckoe. TakuM 00pa3oM, MbI TMONYyYMM JI€Hb, KOTJa IOJDKHBI BBIATH W3
[o3unuu 1o OonmuoHy IJisd TOro, I-IT06LI MaTEMATHYCCKOC OXKUAAHUC GBIHO HauBBICIIINM
(r.e. cpemHee TeoMeTpHUYECKOE OBUTO HaWBBICIIMM). MBI Takke y3HaeM, Kakoe
OINNTUMAJIBHOC KOJIMYCCTBO KOHTPAKTOB CIICAYCT KYIIUTD.

Tenepsb y HAC eCTh MaTEMATHIECKHI METOJI, C TIOMOIIBI0 KOTOPOTO MOYKHO BBIXOIUTH
M3 MO3UIHUU MO0 ONIHUOHY W IOKYIATh ONIUOH IIPU MOJIOKHUTCIbHOM MATCMATHYCCKOM
oXumgaHud. Ecii MBI BBIAEM W3 TO3WIHHM B JICHb, KOTJIa CPEIHEE T€OMETPHUECCKOE
MaKCUMaJIbHO U OHO 6OJIBIHC 1,0, TO CJICAYCT MOKYIATh YMUCJIO KOHTPAKTOB, UCXOIAAd U3
ONTUMAIBHOTO f, KOTOpOE COOTBETCTBYET HAMBBICIIEMY CPEIHEMY TE€OMETPHUECKOMY.
MareMaTu4eckoe OKHIaHHE, O KOTOPOM MbI TOBOPHM, — 3TO 2e0Mempuieckoe
oxumanue. Jlpyrumu crmoBamu, cpemHee reomerpuueckoe (muayc 1,0) sBistercs
MaTeMaTU4eCKUM OXXHMJAHUEM, KOTJa Bbl PEHHBECTUpPYyeTe NPUObLIH (apupmMeTndeckoe
MOJIOKUTEIIPHOE MaTEeMATHYECKOE OKHIaHWEe OyaeT, KOHEYHO K€, BBINIEe, YeM
TEOMETPUYIECKOEL).

IMocne TOro Kak BBl HaleTe ONTHMaIbHOE f /I JaHHOTO OMIMOHA, MOKHO TIpeobpa-
30BaTh MOJyYCHHOE 3HAYCHHE B YMCIIO KOHTPAKTOB, KOTOPOE CIIEAYET MOKYATh:

(5.19) K=INT(E/(S/)),

rae K = onTumanbHOE YHCIIO OMIIMOHHBIX KOHTPAKTOB IS TIOKYIIKH;
f= snauenue onrumansuoro I'(or 0 1o 1);

S = Tekymas 1eHa OIIUOHA;

E = 00wmmii 6aauc cuera;

INT() = pyHKIMS 1en0i YacTu.

s pacaera TWR crnenyer 3HaTh, CKOJIBKO pa3 Mbl XOTEIH OBl BOCIIPOM3BECTH ITY Ke
cienky B Oymymem. JIpyruMu ciioBamMH, €CJIM Hallle CPeTHEEe TeOMETPUIECKOEe COCTABIIS-
et 1,001 u neobxomumo Haiith TWR, koTopoe coorBercTByeT 3TOM ke urpe 100 pa3
noapsn, To TWR oyaer 1,0017100 = 1,105115698. IloaToMy MOKHO OXXHAATh 3a-
pabotka B 10,5115698%, ecnu mposectu 31y caenky 100 pas. @opmyna mist mpeobpaszo-
BaHUs cpenHero reomerpudeckoro B TWR 3amaercs ypasuenuem (4.18):

(4.18) TWR = Cpeanee reomerpuueckoe ™ X,



rre  TWR = otHOCUTENbHBINA KOHEUHBIN KalIUTAall,
X = 4mcno pas, KOTOPOE MbI KIIOBTOPSIEM» ATY UTPY .

MBI MOKEM OINpPENeTUTh U JAPYTHe MOOOYHBIC MPOAYKTHI, HAIPUMEP, T€OMETPUICCKOE
Marematuieckoe okupanue (cpemHee reomerpuueckoe mMunyc 1). Ecau Mbl Bo3pMeM
HaMOOJIBIINN BO3MOYKHBIN MPOUTPHIII (CTOMMOCTH CAMOTO OIIIMOHA), pa3lAeiiuM €ro Ha
ontuMaibHOe f U1 YMHOXHM Ha reOMETPUYECKOE MAaTeMaTHYECKOe OXKHJIAHUE, TO TOTy-
9UM CPEIHIOI TEOMETPUUYCCKYIO CIeNKy. Kak BBl yKe 3aMeTWIIH, MPU HCIIOJIb30BAHUN
MeTOoZa ONTUMaNbHOrOo f B TOpProBie OMIMOHAMHU TOSBISCTCS €I OJUH MOOOYHBIN
MPOAYKT — ONTHMAaJIbHAsl JaTa BbIXOAa. MBI pacCMaTpUBAIM MMO3HUIUU IO OMITMOHAM
NpU OTCYTCTBUM HAIPABICHHOTO JIBMXKCHHS IIeHBI 0a30BOro WHCTpymeHTa. Jliis
YKa3aHHOW JaThl BBIXOJA TOYKH, CMEIICHHBIC HA 3 CTAHJAAPTHBIX OTKJIOHCHUS BBINIC H
HW)KE, PACCUMTHIBAIOTCS M3 TEKYIICH IEHBbI, TAKUM 00pa30M, Mbl HHYETO HE 3HAEM O
OyIoylieM HampaBiICHHH I[EHbI 0a30BOT0O HMHCTPYMEHTa. B COOTBETCTBHH C
MaTEeMaTUYECKUMHU MOJICIISIMA [ICHOOOpPA30BaHHUS Mbl HE TOJIYYHUM IOJIOKUTEILHOE
apu(MeTHIeCKOe MATEeMaTUICCKOE OXHJIAaHWE, eCIH OyJeM yAep KHBATh TO3HIMIO TIO
OINIMOHY 10 cpoka wuctedeHus. OTHAKO, KaK MbI YK€ BHIEIH, MOXHO JIOCTHYB
MOJIOKHUTEIHPHOTO TEOMETPHUECKOTO MATEeMAaTHUECKOTO OXHUIAHWS, €CIH 3aKPBITh
MO3HIIMIO B ONIPEJICIICHHBIN JICHB JI0 CPOKA UCTCUCHHS.

Ecim BBI mpennonaraere ompeselieHHOe M3MEHCHHE IIEHBI 0a30BOT0 WHCTPYMEHTA,
€ro MOXHO y4ecTh. JlOmyCTHM, MBI paccMaTpuBacM OIIIUOHBI Ha 0a30BbI HHCTPYMEHT,
KoTophiid B HacTosimee BpeMs crouT 100. Jlanee mpeanoiokum, 9To Ha OCHOBE aHAN3a
pBIHKA BBISIBJICH TPEH, KOTOPBIN npesmnonaraet neHy 105 k maTe WcTevyeHus, U 3Ta aara
orcront Ha 40 PBIHOYHBIX JHEH OT CETOAHSIIHEH naThl. MBI OXHMITaeM, 4YTO IieHa
noBbIcUTCS Ha 5 myHKTOB 32 40 nHei. Ecnu ucxoauTs U3 JTMHEHHOTO W3MEHEHUS 1ICHHBI,
TO IIEHA JOJKHA pacT B cpeaHeM Ha 0,125 myHkToB B neHb. [loaTOMY 11 3aBTpanIHero
aHs (Kak IHS BBIXOHA) MbI Bo3bMeM 3Hauenue U, paBnoe 100,125. [lns crenyromiei
natel Beixoga Bo3pMeM U, pasrnoe 100,25. K Tomy BpemeHu, Korja yka3aHHas aara
BBIXO/Ia CTAaHET JaToil ucreueHus cpoka ommuona, U Oyzaer paBHo 105. Ecnu 6a30BbIM
WHCTPYMEHTOM SIBJISICTCSI aKIHs, TO BBl JIOJDKHBI BBIYECTh JWUBHICHAB u3 U,
BOCITOJIb30BaBIINCh ypaBHeHHeM (5.04). TpeHa MOXXHO YYHUTBHIBATh, €CJIM H3MEHSTH
KOKIBIA JeHb 3HadeHue U, Wcxoms W3 CAENaHHOro MporHo3a. Tak Kak ypaBHEHUS
(5.17a) u (5.176) usmenstcs, 3HaueHus U MOBIUSAIOT Ha onTuManbHbie f U moOo4HbIE
npoayktel. OtMmersTe, uTo B ypaBHeHusx (5.17a) u (5.176) ucmonb3yroTcsi HOBBIC
3HavyeHus1 U, T.e. MPOUCXOAUT aBTOMATHYECKOE TPUBEACHUE JAHHBIX, CIICAOBATEIBHO,
MOJIyYCHHBIC OonTUMalibHbIe f OyayT OCHOBaHBI Ha JAAHHBIX, MPUBEACHHBIX K TEKYIICH
LICHE.

Korma BeI Oy/ieTe HCIIOJIB30BaTh BBIMICONMUCAHHYIO TEXHUKY Pa0OThI C ONTHMAIBLHBIM
f, To 3ameTuTe, UTO €ro 3HAYCHUE KAXKBIH ACHb MEeHseTcs. [IpeanonoxuM, ceroats Bbl
KYIWJIH ONITMOH U PacCYUTAIIN ONITUMAIBHYIO JaTy Bbixoza. [lociie3aBTpa 1ieHa onuona
MOJKET U3MEHUTHCS, ¥ €CJIA BBI OISATH MPOBEICTE MPOIEIYPY pacdera ONnTUMAaIbHOTrO f,
TO TAKXKE MOXETE TOJYYUTh IOJIOKHTEIHPHOEC MAaTEMaTHYeCKOe OXHJIaHWEe, HO YKe.
APYTYIO IaTy BeIXoAa. YTo 3TO 03Ha4YaeT?

Curyarysi aHaJIOTUYHA JIOMIAIUHBIM OeraM, TJIe MOXHO JIeNaTh CTaBKH IMOCIIe Havyaa
CKaYK{ M JO0 WX 3aBepricHus. [1IaHCHI TOCTOSSHHO MEHSIIOTCSI, U BbI B JIFOOOH MOMEHT
MOKeTe OOMEHSITh KyIUICHHBIH OuneT Ha neHbpru. CkaxeM, 10 Hadalla CKaueK Bbl CTaBH-
Te 2 JoJuIapa Ha OINpPEJICICHHYIO JIOIIA (b, OCHOBBIBASCh Ha IMOJIOKHUTEILHOM MaTeMaTH-
YeCKOM OKHMJAHUH, U JIOIIAJh ITOCJe TIEPBOro KpyTa nmpuberaer npeamnocienneit. [pen-
MTOJIOXKUM, Ball OWJieT, KyIJISHHBIN 3a 2 mojuiapa, CTouT Tenepb Toibko 1,50 mommapa.
Bbl mo-npexxHeMy cuuTaeTe, YTO MaTeMaTHIECKOe OKUIAHHUE B TOJB3Y BallleH JOMAIH,
MCXOJS1 U3 Pe3yJIbTaTOB MPONUIBIX CKaueK W HBIHCNTHUX IIaHCOB. BEI pernaere, 4to Te-
kymias nieHa ounera B 1,50 gommapa Ha 10% 3aHmkena. MOXXHO MONYYUTh JIEHBIH TIO
ouseTy, KyIIeHHOMY JI0 Hadaja ckadek 3a 2 mosuiapa (ceituac on crout 1,50 mommapa),
U MOXHO Takxke Kynuth Omier 3a 1,50 monmapa, 4roObl crenath emie OAHYy CTaBKY.



Takum 00pa3oM, Bl MOTy4YaeTe MOJIOKHUTEIHLHOE MATEeMAaTUYECKOE OKHIAHUE, HO Ha
ocHoBe Omera 3a 1,50 momnapa, a He 3a 2 moyuiapa. Ta ke aHanorus MPUMEHHMA U K
OIIIMOHAM, TTO3UIUS TT0 KOTOPHIM B HACTOSIIUNA MOMEHT HEMHOTO yOBITOYHA, HO UMEET
MOJIOKUTEIHHOE MaTeMaTU4YeCKOe OXKUIAHHE Ha OCHOBE HO60U 1EHbI. BBl TOMKHBI
UCIIOJIB30BaTh JIPyroe ONTUMabHOE f 111 HOBOWM IICHBI, PETYIUPYs TECKYIIYIO TO3HIIUIO
(ecyu 3T0 HEOOXOMMO), M 3aKPBIBATh €€, UCXO/I U3 HOBOW ONMTHMAJILHOMN JaThl BBIXO/A.
Takum 00pa3oMm, Bbl HCIOJIB3yeTE€ MOCIETHIO LIEHOBYIO HH(popMaiuio o 06a30BoM
MHCTPYMEHTE, YTO MHOT/Ia MOXET 3aCTaBUTh BaC YJEP)KUBAThH MO3UIUIO 10 UCTEUEHUS
CpOKa ONIMOHA. BO03MOXHOCTh TOJTYYEHHUS TOJOKUTEIBHOTO MATEMaTHYECKOTO
OXUJaHUs TIpU paboTe C OMIMOHAMHU, KOTOpPhIE TEOPETUUYECKU CIPABEUIUBO OLEHEHHI,
CHaydajga MOXET MOKa3aThCsl MapaJoKCOM WIH MPOCTO MIapiaTaHCTBOM. MBI 3HaeM, 4TO
TEOPETUYECKHE IIEHbl OMIMOHOB, HAWJCHHBIE C IMOMOIIBI0 MOJENiei, HE IMO3BOJISIIOT
MOJYYUTh MOJIOKUTEIbHOE MaTeMaTHueckoe oxkumganue (apupmerndyeckoe) HHU
MOKYTMAaTeNo, HU MpoJaBily. Mojenu TeopeTHYecK! CIpaBeIINBbl C MOMPABKON «eCiu
YACPKUBAIOTCS 10 HCTCUCHHs Cpoka». MIMEHHO 3Ta OTCYTCTBYIOIIAs IMOMpAaBKa II0-
3BOJISIET OIMLIMOHY OBITH CIIPaBEUIMBO OIICHEHHBIM COTJIACHO MOJENSIM U BCE-TaKU UMETh
MOJIOKUTENbHOE OKuAaHue. [loMHHTE, U4TO [IeHa OMIIMOHA YMEHBIIAETCS CO CKOPOCTHIO
KBaJIpaTHOTO KOPHS BPEMEHH, OCTaBIIErocs M0 HCTeueHUs cpoka. Takum oOpazom,
MOCJIe TIEPBOTO JTHS TMOKYTIKH OIIIMOHA €T0 MPEMUS JOKHA yIacTh B MEHbIIIEH CTETICHH,
yeM B mocieayiomue gHd. Paccmorpum ypaBhenus (5.17a) u (5.176) mis 1ieH,
COOTBETCTBYIOIIUX cMelieHnto Ha 4- X u - X CTaHJapTHBIX BEIWYHH 10 WCTCYCHUU
BpeMeHn T. OKHO LIEH KaKIIbli JE€Hb paclIUpsAETCs, HO BCE MEIJICHHEE U MEIJICHHEE, B
NEPBbI JIeHb CKOPOCTh PACIIMPEHHs MaKCcUMaibHa. Takum oOpa3oM, B MEpBBIA JCHb
MajieHue MpPEeMHH M0 ONIHMOHY OyJneT MHHHMAaJbHBIM, a OKHO X CTaHJapTHBIX
OTKJIOHEHHH OyJIeT paciupAThCs ObIcTpee Bcero. YeM MeHbIIe BpEMEHHU MPOIMIET, TeM C
OoubIeil BEPOSATHOCTHIO MBI Oy/leM HMMETh TOJOXHTEIbHOE OXHIAHWE MO THHHON
MO3UIMH OMIIMOHA,  YeM ITUPE OKHO X CTaHAAPTHBIX OTKIOHEHMI, TEM BEpPOSITHEE, YTO
MBI OyJeM HUMETh IOJOXHUTEILHOEC OXHJAHUE, TaK KaK YOBITOK OTpaHWYCH ICHOU
OMIIMOHA, a BO3MOXHAas MPHOBUIL HE orpaHuueHa. MexIy OKHOM X CTaHJapTHBIX
OTKJIOHCHHUH, KOTOPOE C KAKAbIM JTHEM CTaHOBUTCS BCE INUpPE M mmpe (XOTS cCO Bce
OoJtee MeIJICHHON CKOPOCTHIO), U TIpeMueii onuoHa (MajeHrue KOTOPOH ¢ KaKIbIM JTHEM
MPOUCXOUT BCe OBICTpee U OBICTpPEE) MPOUCXOTUT IIEPETITUBAHNUE KAHATAY.

B nepBblit 1eHh MaTeMaTHYECKOE OXKUJAaHUE MAKCUMAIIbHO, XOTS OHO MOKET U HE OBITh
MOJOKUTEIbHBIM. J[pyruMu ClIOBaMH, MaTeMaTHYECKOe OXKUAaHue (apudMeTHyecKoe u
reOMEeTPUIECKOe) caMoe OO0JIBIIIOE TIOCIIE TOTO, KaK BBl IPOaepKanu oniioH 1 neHb (0HO
B JICHCTBUTEIILHOCTH CaMoe OOJIBIIIOE B TOT MOMEHT, KOT/Ia BBl IPHOOpPETAEeTe OMIMOH, U
Jajee IMOCTEMEeHHO IOHMKACTCsA, HO MBI pacCMaTpUBacM JAUCKPETHBIC BCIUYHHBI).
Kaxaplii mocneayromuii JeHb 0KUIaHUE MOHMKAETCSA, HO BCE MEJICHHEE U MEJIJICHHEE.
Crnenyromasi Tabivia WUTIOCTPUPYET MOHIKEHUWE OXHUAAHWSA 1O AJIUHHOW MO3UIIUU
OIIMOHA. DTOT MPHUMEpP YK€ YIMOMHUHAJICSA B JTaHHOW riaBe. Koyur-onmunon mMeeT neHy
ucnonnenus 100, 6a3oBbiit mHCTpYMeHT cTtout Takxke 100; nata ucreyenus — 911220.
Bonarunsrocth cocrabnsier 20%, a ceromusmass gara 911104, Mer ucnionb3yem (op-
MyJIy TOBapHbIX omiroHoB bimaka (H ompenensercs u3 ypasuenus (5.07), R = 5%) u
260,8875-mHeBHbIi 0. Bo3pMeM 8 cTaHIapTHBIX OTKIOHEHHWH AJIsi pacueTa ONTHMAallb-
Horo f, a MUHUMaJTBHBIN TIar THKa puMeM 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



3navenus cronbia «AHPR» sBusrorcst cpennumu apudpmernueckumu HPR (pacuer
Oyer paccMOTpeH mo3aHee B 3Toi riase), a GHPR sBsieTcs cpeJHIM reOMETPHUECKUM
HPR. Cronben «f» mpezacrasiser ontumaiibHbie f, M3 KOTOPBIX HAXOIATCS 3HAUYCHHS
cron6ioB AHPR u GHPR. Apudmerndeckoe Mmaremarnueckoe oxxuaanue paBHo AHPR
- 1, a reomerpuueckoe mMarematuueckoe oxxkupanue paBHo GHPR - 1. Otmerste, yto
HAMOOJBIINE MaTeMAaTHUECKHE OKUIaHus (HeoOsM3aTebHO MOJI0KUTEIBHbBIC OKUIAHMS,
KaKk B 3TOM IMPUMEpPE) BO3HUKAIOT B JICHb IOCIE MPUOOpETeHHs OmInoHa. Kaxibiii
MOCNEAYIOMUN JIeHb OXUAAHHUS YMEHbBIIAIOTCS, MPUYEM CKOPOCTh YMEHBUICHHS C
TeueHueM Bpemenu 3amemsiercs. [locne 911106 marematuueckue oxuaanus (HPR - 1)
CTAaHOBATCA OTpULaTeNbHbIMU. ' Ecnm Obl HaM MPHUILIOCH TOProBaTh IO ATOU
uHdopMmarmu, Mbl Moriiu Obl BoWTH ceroans (911104) u BBIATH NpH 3aKPBHITHU 3aBTpPa
(911105). CmpaBemmuBas IieHa omuuoHa paBHa 2,861. Ecim MBI J0OMyCTHM, YTO OH
kotupyetcs no 1ene 100 momuiapoB 3a MOJIHBIN MYHKT, 1I€HA OMIMOHA cocTaBuT 2,861 *
$100 ~ $286,10. PasgenuB o1y 1eHy Ha ontuManbHoe f= 0,0806, mbl HaiimeMm, 4YTO
ClIeyeT TOProBaTh OAHHMM OIIIMOHOM Ha Kaxzable 3549,63 momnapa Ha OalaHce cyera.
Ecmu 061 MBI fepskanu onmuoH 10 3akpbitus 911106 (mocnmeanuii AeHb), KOT/ia OH BCe
€Ille UMEET TOJOKUTEIIEHOE MATEMAaTHUECKOE 0KHUJIAHUE, TO OTKPBIB MO3UIUIO CETOTHS,
uconb3ys aias aas Bbixoma (911106) coorBerctByromiee omrtumanbaoe f= 0,0016,
toproBanu Obl 1 koHTpakrom Ha Kaxnaele 178 812,50 nommapa Ha OanmaHce cuera
($286,10 / 0,0016). OT™eTBTE, YTO MPH ATOM OKUAAHHE HAMHOI'O HIXKE, YEM B CIIydae
Toproiu 1 KoHTpakTOM Ha kaxnable 3549,63 monnmapa Ha OanmaHce cyeTa W BBIXOJA TIO
1ieHe 3akpeiTis 3aBTpa (911105).

Ckopocmb  uzmMeHeHusi mexcoy O08yMsa (DYHKYUAMU. YMEHbUIeHUeM npemMuu ¢
meuenuem 6pemenu U pacuiuperuem OokHa X CMaHOAPMHBIX OMKIOHEHUl, MOdiCcem
€030amb  NONOHCUMENbHOE MAMEMAMUYEcKoe 0xcUoanue Oas OAUHHOU NO3UYUU NO
ONYUOHY. DMo odxcudanue umeem HaudoIbUIee 3HAYEHUE 8 MOMEHM OMKPbIMUL NOSUYUU
U nocie 3mMo20 NOHUdNCAeMCs ¢ YMeHvualowelcs ckopocmuio. TakuM o00pa3zoM,
CTPaBEJIMBO OICHEHHBIH OMIIMOH (Ha OCHOBE BBINICH3JIOKCHHBIX MOJEICH) MOXKET
HUMETh MOJIOKUTETIFHOE MaTeMaTHYECKOe OXKUAAHUE, €CITU MO3UIUIO 110 HEMY 3aKpBITh B
HavaJie TIepruoja MajeHus MpeMuu. B ciemyromeld Tabiuile paccMaTpUBAeTCS TOT JKe
Kom-onuuoH ¢ ueHo wucnonHenwss 100, HO Ha 3TOT pa3 HUCHONB3YIOTCS OKHA

Pa3In4IHOTO pazMepa (pa?:J'II/ILIHBIC SHAYCHUSA CTaHAAPTHBIX OTKHOHCHHﬁ):
Yucno cmanoapmublx OMKIOHEHUL

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
Mara BbIXOJ1a 911105 911105 911106 911106 911106

AHPR 1 GHPR — 310 apudmernueckue u reomerpudeckue HPR npu ontumansaoMm f
s aasg 3akpeitus 911105 (camast GarompusTHas JaTa BBIXOJa, TaK KaKk OHA HMMEET
HauBbicuine AHPR u GHPR). f coorBerctByer ontumansHomy f s 911105. 3naueHus
CTpOKH «JlaTa BBIXOAa» — 3TO MOCJICTHUE JIAThl, KOT/JA €Ile CYIICCTBYET MOJOKUTEIIb-
Hoe oxumanue (t.e. korma AHPR u GHPR Gonbmie 1). MHTepecHO OTMETHTH, YTO
AHPR, GHPR, f u [lata BbIx0oJa CXOAATCSA K ONPEACICHHBIM 3HAYCHHUSIM, KOTJA MBI
yYBEIMUMBAEM YHCIIO CTAHJAPTHBIX OTKJIOHEHWH. 3a mpeneiramMu S CTaHAAPTHBIX
OTKJIOHCHHMI 3TH 3HAYCHMS €J[Ba 3aMETHO M3MECHSIOTCS, 33 MpeJeiiaMi 8 CTaHIapTHBIX
OTKJIOHCHHI OHU MPAKTHUYECKU BOOOIIEC HEe M3MEHSIOTCS. HemocTaTtkoM MCmonb30BaHuUs
OOJIBIIIOTO YUCIIA CTAHJAPTHBIX OTKIOHCHHH SBJISCTCS HEOOXOUMOCTh B 3HAYUTEIIBHOM
KOMITBIOTEPHOM BpeMeHHU. B HamieM mpumepe 3To He TaK Ba)KHO, HO KOT/Ia Mbl OyneM
paccMaTpuBaTh OJHOBPEMEHHYIO TOPTOBIIO IO HECKOJIBKHAM ITO3HMIIMSM, BBl YBHJIUTE,



YTO KaXXaass AOIIOJIHUTCIIbHAS ITO3UIIMA 3KCIIOHCHIIMAJIBHO yBCJII/I‘-II/IBaeT HCOGXOZ[I/IMOG
KOMITbIOTEpHOE BpeMms. s oaHOM mo3uiuu 8 cTaHJapTHBIX OTKJIOHEHHH Oojee dem
JOCTATOYHO, OAHAKO AJI1 HECKOJIBKUX HOBI/II_II/II\/'I, OTKpI:ITI:IX O,Z[HOBpCMeHHO, HCOGXOI[I/IMO
YMEHBIIIUTh YHCJIO CTaHAAPTHBIX OTKIOHEHWH. ClemyeT OTMETHTh, YTO MpaBWiio 8
CTaHJAPTHBIX OTKJIOHEHHWH MPUMEHHMO TOJBKO TOTJA, KOTJa Jorapu(mMbl M3MEHEHUI
IIEHBI paclpeeIeHbl HOPMAJIBHO.

OauHoyHas KOPOTKadA MOo3Ulivd 110 ONIIHOHY

Bce ckazanHo€e 110 MOBOY OAMHOYHOM JUIMHHOM ONMLIMOHHOW MO3UIIMU OCTAETCsI BEPHBIM
U I8 OAWHOYHOM KOPOTKOM ONUHMOHHOW MO3WMUMH. EJNMHCTBEHHOE OTJIMYHME 3aK-
JIFOYAeTCs B MHOM Hamucanuu ypaBuenus (5.14):

(5.14) HPR(T, U)y=(1 +f+«(ZT U-Y)/S-1)) " P(T, U),
rne  HPR(T, U) = HPR ans nanHoro tectupyemoro 3HadeHust T u U;

f = Tectupyemoe 3HaueHue f;

S = Tekymas 1eHa OIUOHA;

Z(T, U - Y) = reoperndeckasi IicHa OMIMOHA, KOT/a IIeHa 0a30BOr0 MHCTPYMEHTA paBHA
U - Y, a Bpemsi, ocTaBIieecs 10 Cpoka UCTeUeHusl, paBHO T,

P(T, U) = BepossTHOCTH TOro, 4to 0a30BbIii MHCTpYMEeHT paBeH U, korja Bpewms,
OCTaBIIIEECs 10 UCTEUYCHUsSI CPOKA UCTIOIHEHHUS, paBHO T;
Y = pa3HOCTh MEXKAy apu(PMETHYECKHMM MaTEeMaTHYECKUM OXXUJaHHEM 0a30BOTroO
uHcTpymeHTa (cornmacHo ypasuenuto (5.10)) u Texyei 1eHO.

JU1st OTMHOYHOM KOPOTKOW ONLIMOHHON MO3HMIIMU 3TO YpaBHEHHUE Npeodpa3yercs B!

(5.20) HPR(TL, U)=(1+f+(1-Z(T, U-Y)/8S)) " P(T, U),
rue HPR(T, U) == HPR 15t nanHoro tectupyemoro 3uadenust T u U;
f= rectupyemoe 3nauenue f;

S = Teky1uas 1eHa OIIHOHA,

Z(T, U - Y)= TeopeTndeckas LieHa OMIMOHA, KOTJa 1IeHa 0a30BOro HHCTPYMEHTA
paBHa U - Y, a Bpems, ocTaBiiieecs /10 CpoKa UCTeUeHuUs, paBHO T,
P(T, U) = BeposTHOCTH TOro, 4To 0a30BbIi MHCTPYMEHT paBeH U, korma Bpews,
OCTaBILEECS 10 UCTEUEHUS CPOKA UCTIOJIHEHMS,
pasHo T,

Y = pasHOCTh MEKAy apUPMETHYCCKHM MATEMATHYECKHM OXHAAHHEM 0a30BOro
uHcTpyMmenTa (coriacHo ypaBHeHuto (5.10)) u Tekymiei 1eHOi.

OOparuTe BHUMaHKE, YTO €AMHCTBCHHBIM OTIHYKeM ypaBHeHus (5.14) mis oauHOYHOMR
JUTHHHOW OMITHOHHOM mo3unuu oT ypaBHeHus (5.20) it 0MMHOYHON KOPOTKOW MO3UIHH
seisiercst Beipaxkenue (Z(T, U-Y)/S-1), kotopoe 3amensiercst Ha (1-Z(T, U - Y) / S). Bee
OCTaJbHOE B OTHOUICHHHM OJWHOYHOW IJIMHHOW OMIIMOHHOW MO3WIIMHU BEPHO W IS
OJIMHOYHOW OIIIMOHHOM KOPOTKOM MO3ULINH.

OnuHoYHAast MO3ULMSA 110 02a30BOMY HHCTPYMEHTY

B riaBe 3 MbI MOAPOOHO PaccMOTpENH MaTeMaTHKy MOMCKa ontuManbHoro f mapa-
METPUYECKUM CIIOCO00M. Termepb Mbl MOXKEM HCIIOIB30BATh TOT K€ METO U JUTS
OJIMHOYHOW UTMHHOM OMIMOHHOW mosunuu ¢ ydetom HoBoro HPR, kotopoe paccum-
ThIBaeTcs 1o ypaBHenuto (3.30):



(3.30) HPR(U)=(1+(@L/W/-H))) "B

raie  HPR(U) = HPR mns mansoro U;

L= accommupoBannoe P&L;
W = accouunpoBannoe P& L xynirero ciaydas (3To Bcerna oTpuIaTeIbHOES 3HAUCHHE);

f == recTtupyemoe 3naucuue f;

P = accounnpoBaHHast BEpOSATHOCTb.
Jlnis iMHHOM mo3uiinu mepeMenHas L, T.e. accouuupoBannoe P& L, ompenensieTcs kak

Pa3HOCTh MEXKIY IEHOU 0a3oBoro nHcTpymeHTa U u meHou S.
(5.21a) L mns gowaHOM mosumuu = U - S

JInst KOpOTKO#t mo3uIuK accoruupoBanHoe P& L paccunThiBaeTcsi HA0OOPOT:
(5.216) L pns xopotkoit mo3unuu = S- U,

rae  S= Tekymias meHa 6a30BOro MHCTPYMEHTA,

U = niena 6a30Boro HHCTpYMeHTa 1715 JanHoro HPR.

MbI MOXKEM TakXKe pacCuuTaTh ONTHMaybHOE f 11 OMHOYHON MO3UIKHU O 0Aa30BOMY
UHCTPYMEHTY, ucnonb3ys ypaBHenue (5.14). [Ipu 3ToM Hajo UMETh B BHIY, YTO OITH-
manbHoe f MoskeT monmyunThes Oombiire 1.

[Tycth mena 6a3oBoro nacTpyMeHTa paBHa 100, 1 MBI OKUAEM MATH PE3yJILTATOB:

Pesynbrar BeposTHocTs P&L
110 0,15 10
105 0,30 5
100 0,50 0

95 0,25 -5
90 0,10 -10

OtMmetbTe, uto ucxoas u3 ypaBHenus (5.10) Haire apuMeTHUYECKOE MATEMAaTHUCCKOE
oXumanue o 6azoBomy MHCTpyMeHTy coctasisier 100,576923077. Oto o3Hauaer, 4TO
nepemennas Y s (5.14) pasua 0,576923077, tak kak 100,576923077-100= =
0,576923077. Ecnu paccuntath ontiuManbHoe f, ucmons3ys cronoder; P& L u ypaBHeHne
(3.30), mb1 mosryuum f= 1,9, uto cootBetrcTBYeT 1 eunuIle Ha Kaxkabie 52,63 nomapa Ha
cuete. Eciu B ypaBHenuu (5.14) ucronb30BaTh JaHHBIC U3 CTONIONA «Pe3ynbrar», Torma
nepemenHas S paBHa 100. B »stom ciywae MBIl He @viuumaem 3HaueHWe Y
(apudmerndeckoe MaTeMaTHUYECKOS OXKHUIaHHE 0a30BOr0 HWHCTPYMEHTA MHHYC €ro
texymas mena) m3 U mpu omnpemencanu nepemennoin Z(T, U - Y), u mnoaydaem
ontumainbsHoe f oxono 1,9, uto cootBeTcTByeT 1 enunumiie Ha kaxabie 52,63 nomnapa Ha
cuere, TakK Kak

100/1,9=52,63.

Ecnu Bbiuecth 3Hauenue Y B Boipakenuu Z(T, U - Y), sBusiomieMcs 3JI€MEHTOM
ypaBuenust (5.14), MBI MOJyYHM MaTeMaTHYECKOE OKHIaHWE 110 0a30BOMY
HHCTPYMEHTY, paBHOE €ro TeKyIIeMy 3HA4CHHUIO, U 03TOMY f He Oy/eT ONnTHMAaJIbHBIM.
Tem He Menee Ham cieayer BbiuecTh 3HadeHue Y B Z(T, U - Y) mus toro, 4To0bI



COOTBETCTBOBATh pacyeTaM IIEH OMIMOHOB, a TaKke (HOpMyJie «ITyT-KOJI» MapUTeTa.
Ecmu M1 Oynem ucrons3oBarh ypaBHenue (3.30) Bmecto ypaBuenus (5.14), torma us
kaxaoro 3HaueHust U B (5.21a) u (5.216) crienyeT BbiuecTh 3HaueHUE Y, TO €CTh HAJO
BhlYeCcTh Y U3 Kaxmoro P&L, d9ro omsaTh XK€ CO3MaeT CHUTyaluio, KOTja HeT
MOJIOKUTEIBHOTO MaTeMaTHUECKOTO0 OXHIAHHWS, W TO3TOMY HET ONTHMAJIbHOIO
3naueHuss f. Bce Bhllllecka3aHHOE O3HAYaeT, YTO €CIAM MbI OTKPOEM TO3HUIHIO O
0a30BOMY MHCTPYMEHTY, HC MMEsl HUKAKUX TPEICTABICHUI O HAMPABICHUU JTBUKCHUS
ero IeHbl, TO HE MOJYYMM IMOJOXKHUTSILHOIO MAaTEeMaTHUYECKOro OXHIaHus (Kak
MPOUCXOUT C HEKOTOPBHIMHU OIIIMOHAMH) U MOITOMY HE HahjeM onTuManbHOTO f. MbI
MOXEM [MOJYy4YUTh ONTUMalbHOe f TOJBKO B TOM cliydae, KOrjla MaTeMaTH4eckoe
OYKHJIaHUE MOJIOKUTEILHOE. DTO MPOU30MIET, €CIH 0a30BbIil HHCTPYMEHT «B TPEHIC.

Teneps y Hac eCcTh METOOJIOTHS, MO3BOJISIONIAS ONMPEAeTUuTh ontumaibHoe f (1 ero
0OOYHbBIE MPOJYKTHI) JIJIS OMIIMOHOB M 0a30BOT0 MHCTPYMEHTa (Pa3sHBIMH CIIOCOOAMH).
OTMeThTe, YTO HMCIOJb3yEMbIC B 3TOW IJIaBE METOJbI OMpPEACICHUS ONTUMAIbHBIX f 1
MOOOYHBIX TPOAYKTOB /Il OIIMOHOB WM 0a30BOr0 HWHCTPYMEHTa HE TpeOyIoT
00513aTeIbHOTO MPUMEHEHUSI MEXaHUYECKOW CHCTEMBbl. BCITOMHUM, 9TO SMIHPUYECKUI
METOJ] MOoKCKa onTuMaibHOro f ocHOBaH Ha sMmnHMpuveckoMm notoke P&L, co3manHOM
MEXaHW4YeCKON cucteMoil. M3 rmaBpl 3 MBI yY3HAIM O TTapaMEeTPUUECKOM METOJIE TIOMCKa
onTUMaibHOro f Ha OCHOBE JaHHBIX, KOTOPhIC MMEIOT HOPMAJILHOE pacrpeaeacHue. Tor
K€ METOJ MOXHO HCIOIb30BaTh JUIS IOWCKAa onTuManbHoro f mpu robom
pacrpeeieHuu JaHHBIX, €CIU CYIIeCTBYeT (PyHKIUS pacrpenencHus. M3 rinasel 4 Mbl
MO3HAKOMWJIUCh C TMapaMeTPHYeCKHMM METOJOM T[OMCKa ontumansHoro f s
pacnpenenenuii Toproeeix P&L, xoTopeie He MMEOT (GYHKIUN pacrnpeneneHus (mis
MEXaHUYIECKOM WIIM HEMEXaHMIECKOW CHCTEMBI) U ¢ METOIOM TUIAHUPOBAHUS CLICHAPHS.

B or1oif rmaBe MBI M3Y4YMIIM METOJ IMOKWCKAa ONTHUMAIbHOTO f [Isi HEMEXaHMYECKHX
cuctem. OOpaTuTe BHUMaHUE, BCE PAcUeThl JOMYCKAIOT, YTO BBl B HEKOTOPHI MOMEHT
BPEMEHH «CIICTI0» OTKPBIBACTE IO3HIIMIO, TPUYEM HAIMPABIICHHOTO IBWKCHHS ICHBI
0a30BOr0 MHCTPYMEHTA HE OKUaaeTcs. TakuM 00pa3oM, MPEATIOKEHHBIM METO/ JHUIIECH
KaKoro-T100 MPOTrHO3a OTHOCUTENIBHO IIEHBI 0a30BOTO MHCTPYMEHTA. MBI YBUICTH, YTO
MOKHO Yy4YeCTh IIEHOBOW TMPOTHO3, HW3MEHSAS KaxAblii JeHb 3HadeHHe 0a30BOro
MHCTpYMEHTa B ypaBHeHUsX 5.17a m 5.176. [laxxe cnalOblii TpeH 3HAYUTEIHHO MEHSET
byHkiuio oxuaanug. OnTuManbHas JaTa BBIXOJA MOXET He ObITh Tenepb PHIHOYHBIM
JTHEM cpasy Toclie JHS BXOJa, 0ojiee TOro, ONTHMAabHAs Jara BBIXOJA MOXET CTaTh
JIaTOW WCTEYeHHUs cpoka. B Takom ciydae omiuoH OyaeT HWMETh MOJIOKHUTEIbHOE
MaTEeMaTHYeCKOe OXHUIAaHWe, JaXe €CIU ero Jep)kaTh N0 JaThl HUCTedeHus. l[lpu
HEOOJIBIIOM TPEHJIE LIEHbI 0a30BOTr0 MHCTPYMEHTA 3HAYUTEIHLHO M3MEHUTCS HE TOJIBKO
byHkus oxxumanus, Ho u ontumansabie f, AHPR u GHPR.

[TpoummocTpupyeM BbIIIECKAa3aHHOE Ha cienyomeM mnpumepe. [lycTh meHa wuc-
nostHeHus1 koyut-ornmuona paBHa 100 u on uctekaer 911120, nena 6a30BOTO MHCTPY-
Menta paBHa Takke 100. BomatunpHOocTh coctaBmser 20%, a ceromHsmiHss Aara
911104. MsI OyzeM HCIoIb30BaTh GopMyITy TOBapHbIX omiroHoB bidka (H Haxoaum u3
ypasuenust (5.07), R = 5%) u 260,8875-aueBHbIi roa. J{iist 8 cTaHAapTHBIX OTKIOHEHHIMA
paccuntaeMm ontuMaibHbie  (4TOOBI COOTBETCTBOBATH MPOILIBIM TAOJUIIAM, KOTOPHIC HE
YUUTBIBAIOT TPEHA MO 0a30BOMY HHCTPYMEHTY), M HCIOJb3yeM MHUHHUMAIbHOE
npupanieane tTrka 0,1. B maHHOM ciydae Mbl OyJeM yYWTBIBaTh TPEH, IPH KOTOPOM
1ieHa 6a3oBoro uHcTpymenta pacret Ha 0,01 myHkTa (0HY AECATYIO THKA) B JACHb!

Jlara BbIXOJ1a AHPR GHPR f
Bropuuk 911105 1,000744 1,000357 0,1081663
Cpena 911106 1,000149 1,000077 0,0377557

Yersepr 911107 1,000003 1,000003 0,0040674



IIaranna 911108 <1 <1 0

Otmetbre, kak HeOonpmioi Tpern (0,01 myHkTa B JeHB) MeHsieT pe3ysbraTbl. Haria
onrtuManpHasg nara Beixoma ocraerca 911105, mo onrumanbHoe f= 0,1081663, uto
COOTBETCTBYET 1 KOHTpaKTy Ha Kaxkaple 2645 nomrapoB Ha OangaHce cueta (2,861* * 100
/ 0,1081663). Kpome TOro, IIsi 3TOrO OIMIHOHA OKUIAHUE TTOJIOKUTEIBHO BCE BPEMs 110
911107. Ecnu TpeHn OyneT cuiibHee, pe3yibTaThl u3MeHsTes eme Oonbine. [locnennee,
YTO HEOOXOJAMMO yUYeCTh, — 3TO pa3Mep KOMUCCHOHHBIX. [leHa omnuoHa U3 ypaBHEHHUs
(5.14) (3nauenme mepemennoit Z(T, U - Y)) momkHa ObITH yMEHBIIEHa Ha pa3mep
KOMHCCHOHHBIX (€ClM ¢ Bac OepyT KOMHCCHOHHBIC W MPU OTKPHITHH MO3UIMH, TO BbI
JIOJDKHBI YBEJIMYUThH 3HAYCHHWE TNepeMeHHoi S wu3 ypaBuenus (5.14) Ha pasmep
KOMHUCCHOHHBIX).

MBI paccMOTpeNu MOUCK ONTUMAIBHOTO f M ero moOOYHBIX MPOJAYKTOB, KOT/Ia MeXa-
HUYECKash CHCTEMa HE UCHOojb3yercs. Temepp mepeiieM K M3Y4YCHHUIO OJHOBPEMEHHOU
TOPTOBJIA IO HECKOJIBKUM TTO3UIIHSIM.

TOpFOBJIﬂ 10 HECKOJBbKHUM IMO3UIIUAM IIPH HAJTUYIUH leH‘lHHHOﬁ CBA3HU

[Tpex e yeM HauaTh 0OCYKICHHUE OJJHOBPEMEHHOW TOPTOBJIU 10 HECKOJIBKHM MO3HUIIHSIM,
HEOOXOUMO TOSCHUTH PA3HHIY MEXKITYy NPUIUHHBIMU CBS3SIMU U KOPPEISIIHOHHBIMU
CBA3AMHU. B ciy4yae ¢ NPUYMHHOW CBS3BIO CYHIECTBYET (DakTHYECKOe, CBS3YIOIIEe
OO0BSICHEHHE KOPPEISIIUU MEKIY IBYMs WU Ooyiee COOBITHSIMH, T. €. IPUIUHHAS CBS3b
— 93TO TaKO€ OTHOUICHHUE, IJIe €CTh KOPPENSIHUs, U €€ MOXHO OOBSICHUTH JIOTHYCCKH.
OObIYHASI KOPPEIAIUOHHAS CBSA3b MOPa3yMEBaEeT, YTO €CTh 3aBUCHMOCTh, HO 3TOMY HET
NPUYHMHHOTO 00BsCHEHHS. B KauecTBe mprMepa MPUUMHHON CBSI3U JaBaliTe PaCCMOTPUM
My T-OIMIIMOHBI U KOJUT-ONIIMOHBI Ha akuuu |BM. O4eBuaHO, 4TO KOppEIsust MEXIy MmyT
u kot-onuuoHamu IBM cocraBiser -1 (MM HaXoguTCs OYEHb OJNIM3KO K ITOMY
3HAYCHHUIO), HO 3Ta CBA3b O3HAYacT OOJIbIIE, YeM MPOCTO KOppeisius. Mbl 3HaeM, UTo,
Korjga mo KoJur-omnuoHaMm |BM Bo3HMKaeT naBieHHe BBEpX, MOSBISCTCS IaBIICHHE U
BHH3 TI0 TyT-OMIMOHAM (BCE€ OCTAJbHOE CYMTACTCS IOCTOSIHHBIM, BKJIOYast
BOJIATHJIBHOCTH). ONMHCAHHOE JIOTHYECKOE CBA3YIOIIEE OTHOIICHHE 03HAYACT, YTO MEKIY
yT U Kosut-onuroHamu |BM cyiecTByeT npuunHHas CBA3b.

Korna cymecTByeT KOppessiiysi, HO HET MPUYUHBI, MBI IIPOCTO TOBOPHM, YTO €CTh
KOPPEISAIMOHHAS CBs3b (B MPOTHBOIIOJOKHOCTh HPUYMHHOW CBsi3u). OOBIYHO MpH
KOPPEISAIUOHHON CBsA3u KO3 duuueHtT koppemsanuu (Mo abCOTIOTHOW BeETHYHHE)
MeHbIIe 1, kKak mpaBmIo, abCOMOTHOE 3HAYCHHE Kod(duimenHTa koppesuun oymxke K 0.
Hanpumep, 1eHsl Ha KyKypy3y M COeBble OO0ObI B OOJIBIIIMHCTBE CIy4acB IABHIKYTCS
MapajuIesbHO. XOTS UX KOI(PPUIMCHTH KOPPEIAIUA HE PaBHBI TOYHO 1, cymecTByer
NPUYMHHAS CBs3b, TaK KaK 00a PhIHKA PEarMpyOT HAa COOBITHsS, KOTOPBIC 3aTParuBaroT
3epHOBbIe. Ecnin MBI paccMmarpuBaem Koyui-onmuoHbl |IBM u myT-onmuuoHsl KOMIaHUU
Digita Equipment (uiu KOJUI-OMIIMOHBI), MBI HE MOXEM CKa3aTh, YTO MEXKIY HUMH
CYIIECTBYET YeTKas MPHYUHHAS CBsI3b. UTO-TO OT NMPUYMHHOHN CBS3M B ITOM Cllydae
0e3ycI0BHO €CTh, Tak Kak o00a Buaa 0a30BOr0 HMHCTPyMEHTa (aKIMHM) BXOIST B
KOMITBIOTEPHYIO IPYIITY, HO TOJBKO MOTOMY, 4TO IieHa |BM pacter (wiu magaer), akiuu
Digital Equipment He 00s3aTeIbHO TOKHBI PACTH WK TaaaTh. Kak BUIUTE, HET YETKOM
TpaHu, KOTOpast pa3eiisieT IPHINHHBIC U KOPPEIISAIIMOHHBIC CBS3H.

HeB03MOXHOCTh YETKOTO OIPEICIICHUS BUA CBSI3U CO3/IaeT HEKOTOPBIC MPOOJIEMBI B
pabote. CHayaia Mbl pACCMOTPHUM TOJILKO MPUYHHHBIC CBS3H, WA T€, KOTOPHIE, KaK MBI
mojlaraeM,  SIBJISIIOTCS ~ NPUYMHHBIMH. B cieayromeld 1aBe Mbl  00CyaMM
KOPPEJSIIIMOHHBIC CBSI3M, KOTOPHIC BKIIFOYAIOT TAK)KE M MPUYHHHBIC CBSI3U. BBI TOMKHBI
MOHUMAaTh, YTO METOJIbI, YIIOMSHYTHIC B CICAYIOIICH IJIaBe B OTHOIICHHH KOPPEISAIIH-
OHHBIX CBSI3€H, MPUMEHUMBI W IS MPUYHHHBIX cBsi3ed. OOpaTHOE HE BCerJa BEPHO.



[IpumeHeHrEe METOIOB, UCIIONIB3YEMBIX JJII IPUUMHHBIX CBS3EH, B Cllydae, KOTJa CBSI3U
IIPOCTO KOPPENSLUOHHBI, sBIseTcsl omunOkon. [IpuunHHas cBA3b MOApa3yMeBaeT, 4YTO
KOA((QUIIMEHTBI KOPPEISALUN MEeXKAY YyeHamu ABYX 00beKTOB cocTaBistoT 1 v -1. Jlns
yoporieHuss OyJaeM cuuTaTh, YTO NPUYMHHAs CBsI3b 3aTpParuBaeT JIBa WHCTPyMEHTa
(akmust, TOBap, OMIMOH U T..I.), UMEIOIIMX OJUH 0Aa30BbIii HHCTPYMEHT. ITO MOTYT OBITh
CHp3Ibl, CTPEIUIbl, <«IOKpBITAs MpoJaxka» WM Jo0as Jpyras MO3MIMS, KOTAAa BbI
UCTIONIb3yeTe 0a30BBI MHCTPYMEHT COBMECTHO C OJHUM WU OOJiee OMIMOHAMH WU
OJIMH WJIM HECKOJIKO OIIIMOHOB M0 OJHOMY 0a30BOMY HMHCTPYMEHTY, Oadice eclu y 8ac
Hem no3uyuu no dmomy 6a3060My UHCMPYMEHMY .

[IpocTeiimuM MPUMEPOM OJHOBPEMEHHBIX TO3WIUNA SBJISICTCS KOMOWHAIUS OTI-
IIUOHOB (T.€. MO3UIMS MO 0a30BOMY HHCTPYMEHTY OTCYTCTBYET), KOTJIa COBOKYITHAs
MO3MIIMS 3aHOCHUTCS B I€0CT U MOYKHO UCTONIb30BaTh ypaBHeHue (5.14). Takum obpaszom,
Bbl MOXXETE OIpPEISNIUTh OonTUMaibHOe f s Bceil mo3uiuu, a Takke MOOOYHBIC
NpOIYKThI (BKJIOUYAs ONTHMABHYIO JaTy BbIXo1a). B 3ToM ciydae mepeMeHHass S BbI-
paxkaer oOmue 3arparhl Ha ciuenky, a nepemenHas Z(T, U - Y) BbIpaxkaeT «oOLIyo»
LIEHY BCEeX OJIHOBPEMEHHBIX MO3UILIUHN MpH 1IeHe 0a30Boro MHCTpyMeHTa U, koraa Bpems,
OCTaBIlleeCs 10 MCTEUYCHUs Cpoka ucrnoiHeHws, paBHO T. Korma coBokymHas mo3umus
3aHOCHTCS B KPEIUT, MOKHO OmpeaeanTh ontumansHoe f ¢ momoripio ypasaenus (5.20).
Kak u B mpenpiayIeM cirydae, Mbl JOJDKHBI U3MEHUTH niepemennbie Su Z(T, U - Y) mis
OTPAKEHUS «YUCTOM» IEHbl Bcex mno3unui. Hampumep, Mbl paccMaTpuBaeM
BO3MOYKHOCTh OTKPBITHSI JUTMHHOTO cTpe/yia (MOKyIKa My T-OMI[HOHA U KOJUI-OMIIMOHA TI0
OIHOMY 0a30BOMYy HWHCTPYMEHTY C OJMHAKOBOM IICGHOM WCIIOJIHEHHS U JaTOH
ucteueHus). JlomycTHM, YTO MOJYYCHHOE C MOMOIIBID 3TOTO0 METOJIa OnTUMaibHOE f
cootBeTcTBYeT 1 KOHTpakTy Ha Kaxaeie 2000 mommapoB. Takum oOpa3oMm, Ha KaxKIbie
2000 moyutapoB Ha cyere MbI JOJDKHBI TOKynaTh 1 crpemt (1 myt-ommmon u 1 xos-
omuoH). OnTuManeHOe f, MOJyYEeHHOE C TOMOIIBI0 JAHHOTO METOJA, OTHOCHUTCSA K
¢dbuHaHCUpOBaHUIO 1 eAMHUIIBI AJIS 6cell TO3UIMU. DTOT (aKT KacaeTcs BCEX METO/OB,
PacCMOTPCHHBIX B JaHHOU I1aBe. Hike mpencTaBieHo ypaBHEHHE ISl OJTHOBPEMCHHBIX
MO3UIMI, TMpUYEeM HE UMEeT 3HAueHUs, HCIOJb3yeTCcs TMO3ULUs MO0 0a30BOMY
WHCTPYMEHTY WIH HeT. Mbl OyJeM MNpUMEHSATh 3Ty 0000mmeHHy0 (opMmy s
OJTHOBPEMEHHBIX MO3UINH ¢ TPUUUHHOM CBS3BIO:

N
(5.22) HPR(TLU) = (1 + Y, C(T.U)) * P(T),

i=1
rae N = upnci0 «HOr» (YHUCIIO COCTABISIONIMX CI0XKHOMN TO3UIUH);

HPR(T, U) = HPR nms tectupyembix 3nauenuit T u U;
C(T, U) = xoddpdunueHt i-oii «HOrm» mpu AaHHOM 3HaueHud U, Kkorma Bpems,
OCTaBIIIeeCs JI0 NCTCUCHUS CPOKa, paBHO T.

JUis ONIMOHHBIX «HOT», 3aHECEHHBIX B JA€0EeT, WIM JJIUHHOW MO3ULIMU MO 0a30BOMY
WHCTPYMEHTY:

(5232) CMU)=f+ZT U-Y)/S-1)

JIJist ONIITMOHHBIX «HOT», 3aHECEHHBIX B KPEAWT, WJIM KOPOTKOW MO3UIIMU TO 0a30BOMY
WHCTPYMEHTY:

(5.236) CL U)=f+(1-Z(T, U-Y)/9),

rae f = rectupyemoe 3naucuue f;

S = TeKky1as 1ieHa ONIMOHA WM 6a30BOT0 HHCTPYMEHTA;

Z(T, U - Y) = reoperndeckas IieHa OIIMOHA, KOT/a IIeHa 0a30BOr0 MHCTPYMEHTa paBHA
U - Y, a Bpemsi, ocTaBIieecs 10 CpOKa UCTeUeHusl, paBHO T,



P(T, U) = BeposTHOCTh TOT0, 4TO 0a30BbIii HMHCTPYMEHT paBeH U, koraa Bpewms,
OCTAaBIIIEECs O UICTEYEHHUS CpOKa UCIIOIHEHUS, paBHO T;

Y = pa3HocTh MeXAy apudMETHYECKHMM MAaTeMAaTHUYEeCKUM  OXHIaHHEM 0a30BOTO
uHcTpyMmeHTa (coriacHo ypaBHeHuto (5.10)) u Texymiei 1eHOi.

VYpasuenue (5.22) cienyer UCIonb30BaTh, KOT/Ia pedb UIET 00 OJHOBPEMEHHO HCIIOJb-
3yEMBIX «HOTax», U BaM HEO0OXOAMMO HaiiTh ontumaibHOe f U onTHMasbHYIO 1aTy BbI-
X071a 1Mo BCe mo3unmu (T.e. KOraa peub uaeT 00 0JJHOBPEMEHHOM TOPTOBJIC 110 HECKOJIb-
KHUM TIO3HIIHAM).

s xaxxaoro 3HaueHus: U Bel Moxere Haiith HPR ¢ momonipio ypaBuenus (5.22), a
JUT KaKI0T0 3HadYeHus f BbI MOKeTe HAWTH CpeaHee reOMETPUIECKOE, COCTABICHHOE U3
Bcex HPR, ¢ momoripto ypaBuenust (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) = cpeanee reomerprueckoe HPR miist janHOro Tectupyemoro 3Hadenus f u
JUIE JaHHOTO BPEMEHH, OCTAIOMIETOCS 1O HWCTCYCHHS CpPOKa OT
yKa3aHHOM 1aThl BeIxo/a. 3HaueHus f u T, KoTophie qar0T HaMBBICIIEE
CpellHee TEOMETPHUECKOE, SIBISIFOTCS 3HAYCHUSMHU, KOTOPBIC CIICAYET
WCIIOJIL30BAaTh IS BCEro HabOpa OHOBPEMEHHBIX ITO3HIINN.

IMoasenem utor. Ham Hano HaiiTu ontuManbhoe f mis kaxaoro mHs (MEXIy TEKYIHMM

JHEM W JIHEM HCTEYCHHUs) Kak JHS Bbixoja. Jims Kakmod maThl BbIXOJa HEOOXOIUMO

OMPEACTUTh LEHBI MEXIY IUIFOC ¥ MHHYC X CTaHIAPTHBIX OTKJIOHEHHH (00bdHO X

Oyzaer paBHO 8) oT 6a30BOH IieHBI 0a30BOr0 MHCTpyMeHTa. ba3oBas 1ieHa MOXET OBbITh

TEKyIIeH IeHOM 0a30BOr0 MHCTPYMEHTA, WIIH e OHA MOXKET OBITh CKOPPEKTUPOBAHA IS

ydeTa IIEHOBOTro TpeHaa. Temeps Bam Haao Haiitu 3HaueHue i f mexxay O u 1, kotopoe

nact Haumbonblnee cpeaHee reomerpuueckoe HPR, ucnonssys HPR ans nen mexay

IUTFOC ¥ MUHYC X CTaHIAPTHBIX OTKIIOHCHHWH OT 0a30BOM ICHBI JJIsl YKa3aHHOW JaThI

BbIxosa. TakuM 00Opa3oM, il KaXIOH NaThl BbIXoJa y Bac Oyner ontuManbHoe f u

COOTBETCTBYIOIIIEE CpeHee reoMeTpudeckoe. Jlata BeIxoa, KOTopas JacT HauOoJbIIee

CpellHee TEOMETPHUYECKOE, SBJISCTCS ONTHMAJIbHOW JaToW BhIXOAa M3 mo3uimu, u f,

COOTBETCTBYIOIIIEC 3TOMY CPEIHEMY T'€OMETPHUCCKOMY, SBJSICTCS ONTUMAIbHBIM f.

CtpyKTypa 3TO! HIPOLEaYPhI CIEAYIOIIAs:

JIns kaxKIoW 1aThl BBIXOAA MEXKAY TEKYLIEH JaTOM U JaTON MCTECUEHUS
Jlnst kaxmoro 3HaueHus f (moka He OyaeT HalWEHO ONTUMAIBHOE)

JInst ka0 phIHOYHOM CUCTEMBI

Jyis KaKaoro TuKa Mexay +8 u -8 cTaHIapTHBIMU OTKIIOHEHUSIMU

Ompenenure HPR

Crnemyer OTMETHTh, YTO MBI MOXKEM OMNPEACIUTh ONTHUMAIBHYIO JaTy BBIXOJa, T.€. JIaTy,
KOrJa CIeAYyeT 3aKPbITh BCIO MO3UIMIO. MOXHO MPUMEHUTD 3Ty K€ MPOLEaypy AJis Ha-
XO0KICHHS ONTUMAIBHOM AaThl BBIXOAA IS KA I0HW «HOTH» (OTAEIBHOMN MO3MIINHI), UTO,
npaBJa, FEOMETPUUYECKH YBEIUYHUT YHUCIO pacyeToB. Torma mpoueaypa HECKOJIbKO
W3MEHUTCS U OYJIET BBITIISAETH CICAYIOMNUM 00pa3oM:

JInst kaXK10W phIHOYHOM CUCTEMBI
JIns kaxkIoW aThl BBIXOAA MEXKAY TEKYyLIEH JaTOM U JAaTOM UCTEUEHHUS

Jlnst kaxoro 3HaueHus f (moka He OyaeT HalWEHO ONTUMAIBHOE)



JInst KaK10W phIHOYHOM CUCTEMBI
J7is KaKa0ro TUKa Mexay +8 u -8 cTaHaapTHBIMU OTKIIOHEHUSIMU

Ompenenure HPR

Hrak, MBI paccMOTpenu OJHOBPEMEHHYK) TOPIOBIIIO II0 HECKOJIBKMM IMO3ULUSAM IIPU
HaJIM4UM IPUYMHHOM CBA3H. Tenepb pacCCMOTPHUM CUTYALMIO, KOTJa CBA3b Clly4aiHa.

ToprosJs Mo HECKOJIBbKUM NO3UIUAM NPHU HAJIUYHUHU CIAYYANHON CBA3HU

Bbl 0/KHBI 3HaTh, YTO, KaK U B ClIy4yae ¢ IPUYMHHON CBSI3bI0, METO/IbI, YIIOMSHYThIE B
CIIELYIOIIEH TJIaBe, MOCBALMICHHON KOPPEJALIMOHHBIM CBSA35IM, IPUMEHUMBI M UL CIIy-
yaiiHeIX cBsA3eil. Ho He HaoOopor. HempaBuiabHO MPUMEHATH METOIBI JJIS CIyYalHBIX
CBsI3eH K KOPPENSIIMOHHBIM CBsi3sM (Koraa KodhGHuuueHTs Koppeisiuni He paBHbBI 0).
[Ipu cayuaiinoii céasu KOAPGUIMEHT KOPPEISALMA MEXy LIEHAMH JIByX MWHCTPYMEHTOB
Bceraa paseH 0.

CiyuaitHasi CBSI3b MEXIy IByMsl TOPTYEMBIMH MHCTpYMEHTaMH (aKiuu, (bHOYEpCHI,
ONIIMOHBI U T.JI.) IMEET MECTO B TOM ClIydyae, €Cli UX yeHbl HEe 3aBHUCST JIPYyT OT Jpyra,
T.e. KO3 PULIUEHT KOPPENAIUH LIEH paBeH HYJIIO0, WIM OKUAAETCs, YTO OH OyJeT paBeH
HYJIIO B CUMIITOTHYECKOM CMBICIIE.

Korna koaddunmenT koppensuuu AByx cocrapisitomux paseH O, HPR mis coBokym-
HOM MO3MLIUU PACCUUTBIBACTCS CIIELYIOIUM 00pa3oM:

N N
524 HPRT U =(1+2 ¢ up-[1p vy,
i=1 i=l

VIS N = ynciio «HOr» MO3ULNH,

HPR(T, U) = HPR mnst nansoro tectupyemoro 3nadenus T u U,

C. (T, U) = kosdoduimeHt i-oii «HOrw» mpu JaHHOM 3HadeHuun U, korma Bpewms,
OCTaBIIIEECs 10 HCTCUEHHUS CPOKa, paBHO T.

JUis ONIMOHHBIX «HOT», 3aHECEHHBIX B JA€0ET, WIM IJIMHHON IMO3ULUU 1O 0a30BOMY
WHCTPYMEHTY:

(5.232) C(T, U)=f*(Z(T, U-Y)/S-1)

JI7isl ONIITMOHHBIX «HOT», 3aHECEHHBIX B KPEAWT, WJIM KOPOTKOW MO3UIMH MO 0a30BOMY
UHCTPYMEHTY'

(5.236) C(LU)=f*(1-4Z(T, U-Y)/S),
rae f = rectupyemoe 3naucuue f;

S = Tekymas 1eHa OIIUOHA;
Z(T, U - Y) = reoperndeckas IieHa OIIMOHA, KOT/a IIeHa 0a30BOr0 MHCTPYMEHTa paBHA
U - Y, a Bpems, ocTaBiieecs 10 CpoKa UCTEUCHHS, paBHO T,
P (T, U) = BeposTHOCTH TOro, 4To 0a30BBIA HMHCTpYMEHT paBeH U, korma Bpems,
OCTaBIIIEECs 10 UCTCUEHUS CPOKA UCTIOTHEHHUS, paBHO T;

Y = pa3HOCTh MEXIy apu(pMETHUYeCKUM MaTeMaTHYECKUM OXXKHJaHHEM O0a30BOT0
uHcTpyMeHTa (coriacHo ypaBHeHuto (5.10)) u Tekyiei neHoi.

Teneps MBI MOXKEM paccuuTath cpeaHee reomerpuieckoe HPR st cmywaitnoit cBsizu:

+85D +8SD N

N
525 GcaEm=¢ [ ..... [T «w+Xexop-ITra um-

U1=-85D UN=-85D



+8SD +85D N
IVAD VN > Ilemon
e Ul=-85D UN=-8SD
rne G(f, T) = cpeanee reomerpuueckoe HPR mnst manHOTO Tectupyemoro 3HaueHus f u
JTaHHOTO BpeMeHu T, ocTarolierocs A0 UCTEYEHUS CPOKa OT yKa3aHHOM JaThl BBIXOAA.
3navenus f u T, KOTOpBIE Mar0T HaMOOJbILEE CPEIHEE FEOMETPUIECKOE, ONTUMAJIBHBI.
CrtpyKTypa 3TOM NpOoUEayphl TaKas K€, KaK U B CIy4ae ¢ MPUYMHHOMN CBSI3bIO:

JIns kaxkIoW aThl BBIXOAA MEXAY TEKyLIEH JaTOM U JAaTON UCTEUEHHUS
Jlnst kaxmoro 3HaueHus f (moka He OyaeT HalEHO ONTUMAJIBHOE)

JInst KaK10W phIHOYHOM CUCTEMBI

J7is KaKa0ro TUKa Mexay +8 u -8 cTaHaapTHBIMU OTKIIOHEHUSIMU

Ompenenure HPR

EnuncTBeHHOE paznuune MEeXIy MpoLeaypoil HaX0XKIEHUS CPETHET0 T€OMETPUIECKOrO
JUISL CIIyYaWHBIX CBA3€H M IPOLEAYPOH Ui NPUYUHHBIX CBSA3€H COCTOUT B TOM, 4YTO
MoKazaTeNb CTeneHu i Kaxaoro HPR mpu cinydaifHOW CBSI3U pacCUMTHIBACTCS MTyTEM
YMHOKEHHUSI BEPOSTHOCTEH TOrO, YTO «HOTH» OYyIyT HaXOJUThCS HAa JaHHOW IICHE
onpeneneHHoro HPR. Bce »Tu cymMMmBbl BEpOATHOCTEH, HCIOJIB3yEeMbIE B KaueCTBE
nokasarenei crernenu A kaxaoro HPR, camu mo cebe Taxke cyMMHPYIOTCS, TaK UTo,
korga Bce HPR mepeMHOXeHBI 1t momydeHus: mpomexytounoro TWR, ero MoxxHO
BO3BECTH B CTCNECHb COUHUIIBI, JCICHHOW Ha CyMMy TIOKa3aTeleld CTeTeHH,
ucrionp3yemMbix B HPR. W cHOBa mponeaypy MOXHO H3MEHHUTh, YTOOBI HaWTH
ONTUMAaJbHBIE AATHI BBIXO/A ISl KaXI0H COCTABIISIONICH MO3UIINH.

HecMmoTpss Ha BCIO CltoKkHOCTB, ypaBHeHue (5.25) Bce-Taku He permaer mpooiemy
HEHYJIEBOTO KOA(PPUIIUEHTA TMHEHHOW KOPPETSIUN MEX Ty [ICHAMH JIBYX KOMITOHEHTOB.
Kak Buaure, ompeneneHue ONTHUMAIbHBIX BECOB KOMIIOHEHTOB SIBISIETCS JOBOJBHO
cloXHOM 3a