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ITOCBAIIIEHUE

brnaronpusitHelil preM KHUTH « Dopmynvl ynpasienus nopmeenem» MPeBbICUI MOU ca-
Mble OoNblIMe OXKUAAHUA. S| Hamucanl ee, YTOObI MOMYJISIPU3UPOBATH KOHIEMIIHIO OII-
TUMaJILHOTO f M OOBSCHUTD YUTATEISIM €€ B3aMMOCBSI3b C TEOPHUEH TOpThETIs.

Kuura « @opmynel ynpasnenus nopmeenem» puHECTa MHE MHOTO JIpy3€l, KpOME TOTO,
JUISL MEHS CTaJI CEOPIIPU30M OTPOMHBIA MHTEPEC YUTATENEH K MAaTEMAaTUYECKUM METOAaM
YIPaBJIEHUS KallMTaJlIoM. Bce 370 mocimy uiio NpuYrMHON NOSBIEHUS KHUTH, KOTOPYIO BbI
nepxkute B pykax. S MHorum o6s3an Kapny Bebepy, Yauau ['pay u npyrum B KoMmaHuu
John Wiley&Sons, kTo mpemoctaBmsl MHE CBOOOAY JeMCTBUH, HEOOXOAMMYIO ISt
HAaIlUCAHMS OTON KHUTH. EcTp MHOrO npyrux nrozaeu, ¢ KeMm s Tak Wiu
MHaue oOmIancs, KTo clienaji CBOM BKJIaJ, IOMOT MHE MJIM MOBIHUI HA MaTepuai B 3TOU
kaure. Cpenn Hux ®nopenc bo-6ex, Xvroro bypacca, JIxo bpucrop, Caiimon JIpBuc,
Puuapn ®aitepctoyn, @pen I'em (¢ HUIM MHE MOBE3JIO MOPAOOTAaTh HEKOTOPOE BpEMsI),
Mounuka Mboiicon, T'opmon Hukone u Maiik Ilackayn. Mbe Takxe Xoyercs
noOmnarogaputh ®psna baptierra uz kommanuu G&H Soho, ubs mactepckas pabora
MpEBpaTJIa MOK TOPY XAOTHMYECKUX HJIEW M JHTy3Ma3Ma B 3aKOHUYEHHBIM NPOAYKT,
KOTOPBIN BBl JACPKUTE B CBOUX pYyKax. IIpuBeneHHBIN CIHUCOK AAJIEKO HE IOJIHBIN, TAK
KaK €CTb M MHOTHE JpyTHe, KTO TaK WJIM HWHA4e MOMOI MHE. DTa KHHTra IOJHOCTHIO



UCTOIIMJIA MEHS, M s JyMalo, 4TO OHa OyAeT mocieqHe. YuuTeiBas 3TO, MHE Obl
XOTEJIOCh TTOCBATUTH €€ TPEM JIIOJIIM, KOTOPhIE OKa3aJId HAauOOJbIIIee BIUSHUE HA MCHSI:
Pemxune, Moeit Mame, 3a TO, UTO Hay4mJia MEHS BBICOKO IICHHUTH KHUBOE BOOOpaKECHHUE;
Jlappu, MoeMy oOTIy, 3a TO, YTO OH B paHHEM BO3pacTe HAYUYWJ MEHS «UTPATB» C
quciaMu; ApiiuH, MOeH JKeHe, TapTHEPY U JIydlleMy Apyry OJTa KHUTa [TOCBSIIAETCS BaM
TpouM. Bamie BivsiHuE BUIHO BO BCEH KHUTE.

BBEJIEHUE
0O030p KHUTH

B niepBoM nipeiioskeHnu niposiora KHUTH «DopMyiisl yripaBieHus mopTdenemy, mpeabic-
TOPUU 3TOM KHUTH, S HAIllKMCal, YTO OHA MOCBSIIEHA MAaTeMaTUYECKUM HHCTPYMEHTaM.
DTa KHUTa — O MEXaHU3Max.

Mpb1 BO3bMEM MHCTPYMEHTHI M IOCTPOUM 0o0Jiee yCOBEPILIEHCTBOBaHHbBIE, O0JIee MOLITHbIE
WHCTPYMEHTBl — MEXaHU3MBI, T/Ie 1IeJIoe OOJbIle, YeM CyMMa YacTed, U MOMbITaeMCs
MOHSTh YCTPOMCTBO H3THUX MEXaHU3MOB, HWHade OHM ObUIM OBl MPOCTO «UYEPHBIMU
sukaMm». [Ipy 3TOM MBI BO3JIEPKHUMCS OT JACTATbHOTO PACCMOTPEHHUS BCEX TaK WIIH
WHaye CBA3aHHBIX TeM (YTO chenaso Obl 3Ty KHUTY HEBO3MOXHOM). Hampumep,
paccy)JeHHe O TOM, KaK MOCTPOHUTH PEAKTUBHBIA TBUTATENh, MOXKET OBITH TOBOJIHHO
moApOoOHBIM 0€3 HEOOXOIUMOCTH TPEMNOoAaBaTh BaM XUMHUIO, YTOOBI 3HATh, Kak paboTaeT
peakTUBHOE TOIUTMBO. TO e MOXKHO cKa3aTh W 00 3TOW KHHIre, KOTOpas MOJHOCTHIO
roJylaraeTcs Ha MHOTHE 00J1acTH, OCOOEHHO CTaTHCTUKY, M 3aTParvBaeT BBIYUCIUTENb-
HbIE METOJIbI. Sl HE MBITAIOCH MPENOIaBaTh MATEMATHKY, KPOME HEOOXOIUMOTO JUIs TO-
HUMaHUs TekcTa. OJIHAKO S TOMBITANCS HAMUCAaTh KHUTY TaKuM o0pa3oM, YTO €CJH BbI
3HAeTe BBIYUCIIUTEIBHBIE METOABI (MU CTATUCTHKY), TO JAJISl BaC OHAa OYyJIET MOTHOCTHIO
MOHSTHA, a €CJIM Bbl HE 3HA€TE 3TU JAUCLUHUIUIMHBI, TO OyJeT HebombIIasl, eciiu OyAeT Bo-
o0111e, moTepsi CMBICIIA, ¥ BBl BCE €II[E CMOXKETE MCIOIB30BaTh M MOHUMATH (B OOJbIIEH
JacTH) MaTepual, PAaCKPBIBAEMbIi B KHHUTE, 0€3 OIIYTUMBIX TIOTEPb.

Bpemsi oT BpemMeHH B CTaTHUCTHKE HCHOJB3YIOTCS OMNpEICICHHbIE MaTeMaTHYecKue
¢byHKIMU. OTH QYHKIWHU, HAIPpUMEpP, raMMa-(QyHKIIMA W HETOJHbIE raMmMa-(QyHKIUH, a
Takke OeTa U HemodHble OeTa-QYHKIMH, YacTO HA3bIBAIOTCS (YHKIMSIMH MaTeMaTH-
YeCKOW (DM3MKU W HAXOMATCS 3a TPaHUIIAMH paccMaTpUBacMoOro Martepuaia. Packpeitue
WX 70 TTyOWHBI HAXOAUTCA BHE 0030pa aHHOW KHUTH, U JJaXKe JalleKO OT ee HampasJe-
Hus. [ToMHUTE, 9TO 3T KHUTA 00 yNpaBICHUM CYCTAMH TPEUIEPOB, a HE MaTeMaTH4eC-
Kast pusuka. J{ns Tex, KTo AeWCTBUTENBHO X0YET 3HATh «XUMHIO PEaKTUBHOTO TOILTUBAY,
s npemnararo kaury «Uwcmossie pernentb» (Numerical Recipes), Ha KOTOpYyrO ecTh
CCBhUJIKA B pasjieliec peKOMEHJOBAHHOUN NUTepaTyphl. S MOMBITANCS OCBETHUTH MaTepHall
HACTOJBKO IIyOOKO, HACKOJIBKO BO3MOYKHO YUHTHIBAS, YTO BBl HE 00SI3aTEIIBHO JTOJIKHBI
3HATh BBHIYUCIUTENbHBIE METOABI WM (QYHKIUHU MaTeMaTHYeCKON (U3MUKH, YTOOBI OBITH
XOPOIITUM TPEHACPOM U YIIPABISIFOIINM JIeHbIaMu. Moe MHEHUE TAaKOBO: MEXIY YMOM
U 3apabaTblBaHMEM JICHET Ha PBIHKAX HET MPSAMOM 3aBUCUMOCTH. DTUM 5 HE XO4y
CKa3aTh, 4TO YEM TITyTIeE BBI SBJISICTECH, TEM BBIIIE BAIIIM IIIAHCHI HA YCIIEX B TOproBie. S
UMEI0 B BUJAY, UYTO OJHMH TOJIBKO YM SIBISICTCSI OYEHb HEOOJBIION COCTABISIONICH B
YPaBHCHHH, KOTOPOE OMPEJEISICT XOPOIIEero Tpelepa. B oTHOMEHHH TOTO, YTO Ke TI0
MOEMY MHEHHIO JIeJlaeT XOpOIIero Tpeiiepa, MOry CKaszaTb, YTO 3TO MEHTalbHas
MIPOYHOCTh U JUCHHUIUIMHA, KOTOPhIC HAMHOTO MEPEBEIIMBAIOT YM. KaKaplii yCIenTHbINA
Tpeiinep, KOTOPOro sl Koraa-irudo BCTpeyan WK O KOTOPOM CIIBIIIAN, UME, M0 KpaitHel
Mepe. OJUH OIBIT OrpOMHOrO YObITKAa. OOmMM 3HaAMEHATENIeM, XapaKTEPUCTHKOM,
KOTOpasi OTHENSeT XOPOIIETo Tpeiifiepa OT OCTANbHBIX, SBISETCS TO, YTO XOPOIIUN
Tpelaep TOAHMMAeT Tele(OHHYI0 TPYOKYy W pa3MeliaeT opaep, KOrja CHTyamwus
HAXOJHUTCSI B CAMOM MPA4YHOM COCTOSIHMH. JTO TpeOyeT OT YesloBeKa HaMHOTO OOIblIle,



4eM MOXKET JaTh 3HAHHE BBIYMCIIUTENbHBIX METOJOB WU CTATUCTUKU. OTHUM CIIOBOM, S
Hanucaa 3Ty KHUTY, 4YTOObl €€ HCIOJb30BAIM TpEeWJephl Ha peasbHBbIX pbhIHKax. 1 He
akageMHK. Moil uHTEpeC B pealbHOM HCIIOJIB30BAHUU, U OH IIPEBBILIEC aKaJIEMUYECKOU
BBICOTHI. bojiee Toro, s MombITayIcs MPEeIOCTaBUTh OoJbIne 6a30BOM MHGOPMAIUH, YeM
TpeOyercss asl KHWTH, B HAAEXKAE, YTO YHUTaTeNb OyJeT HCCIIeAOBaTh KOHLEMIMU
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
My3BIKAaHTOM, HY)KHA OIPEAEICHHAs IUCUUIUIMHA, 4Y€ro HE MOXET JaTh IPOCTOe
[IOHMMAHHUE OCHOB MY3bIKaJbHOW Teopuu. To € MOKHO CKazaTb PO TOPTOBIIIO.
VYrpasneHue AeHbIaMH MOXET OBITh B KOPHE 3/IpaBOM TOPrOBOM MPOrpPamMMOM, HO
IIPOCTOE€ NOHMMAaHUE YIIPABJICHUS JE€HbraMH HE CIIelaeT M3 Bac yCIELIHOro Tpewuepa.
OTa KHUra 0 MY3BIKAJIbHOW TEOpUH, a HE MHCTPYKLUSA UIPbl HA HHCTpyMeHTe. OHa He 0
noOeie Ha/l ppIHKAaMHU, U Bbl HE HalJieTe 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 AMOIMOHAIBHYIO OO0Jb,
KOTOPYIO TOProBiIi HEM30€XHO Impunacia JUisi Bac. OTa KHMra He sBIseTcs
npopokeHneM KHUTH «@Dopmyiniel  ympaBieHus noptdenem». Haobopor, kuura
«DopMyIbl yripaBiieHUs OpTdeneM» 3a10KuIa OCHOBY sl TEM, PACKPBIBAEMBIX 37€ECh.
Ota KHHra ray0ke U cepbesHee npeapiaymei. s tex, Ko He yuTan KHUry «Popmyib
ynpaBieHus noprdenaem», riaBa 1 packpoeT OCHOBHBIE €€ KOHLENIMU. BkiroueHue atux
KOHLICTIIIMM JIeJIaeT KHUTY, KOTOPYIO BBl JCPKUTE B PyKaxX, HE3aBUCUMOM OT MOEH
IIpeabIyIIed KHUTH. MHOTHE UlIeH, PACKPBITBIE 31€Ch, YXKE IPUMEHSIOTCS Ha NIPAKTUKE
npoeCCUOHATBHBIMU  YNPABISAIOUIMMUA  KanutanioM. OJHaKo  HIeH, KOTOphIE
pacnpocTpaHeHbl Cpeaud NpOQECCHOHATBHBIX YHPABISAIOIIMX KAmUTaJIOM, OOBIYHO
HEJOCTYNHBl YacTHBIM MHBECTOpaM. Tak Kak 37ech 3aMelllaHbl JEHbIU, TO BCE
CTaparoTcs JepKaTh B TailHE MeETONbl yrpasieHuss mopTtdenem. Ilouck Takoi
nH(pOpMaIIMK — 3TO KaK MOMbITKA HAaWTH WHPOpMaIuio 00 aTOMHBIX Oombax. S kpaiine
MPU3HATENIEH MHOTHM OHOMMOTEKapsiM, KOTOpbIE TIOMOTJIM MHE pa3odparbcs B
OeCUMCIeHHBIX JIAOMPHHTAX MPOPECCHOHATIBHBIX KYPHAJIOB M 3alOJHUTH MPOOEIHI,
9TOOBI CO34aTh ATy KHUTY. YTOOBI HCHONB30BaTh HMHCTPYMEHTHI, KOTOPBIE 37ECh
OIUCBIBAIOTCS, HE 00S3aTENbHO NPUMEHATh MEXaHWYECKYI0 OOBEKTHBHYIO TOPIOBYIO
cucreMmy. Jlpyrumu ciioBamu, TOT, KTO, HalpuUMep, UCIOJIb3YET BOJIHBI DJJIMOTTA AJIs
NPUHATHS TOPTOBBIX PELICHUH, TaKXKe MOXKeT HpUMeHATh ontumansHoe f. OmgHako
METO/Ibl, OIIMCAHHbBIE B ATOM KHUIE, KaK U TE, KOTOPbIE OCBELIEHbI B KHUTe «DopmyIbl
ynpaBieHus: mnoprdenem», TpeOyIoT, YTOObl CyMMa BallMX CTaBOK Oblga IOJIO-
KUTEJbHBIM pe3yJbTaToM. [[pyruMu c10BaMH, 3T METO/IbI 1aJyT BaM MHOT'O€, HO OHU
HE clleNnalT 4yAa. I'paMOTHOE yIpaBieHHE JeHbraMM HE NPEBPAaTUT Ballld YOBITKH B
npuObUIK. Bl H3HaUaIBbHO JOHKHBI UMETh BHIMTPBILIHBIA TOAXO/I.

BosbIIMHCTBO METOJ0B, paccMaTpUBaeMbIX B 3TOW KHHre, 3((EeKTUBHBI MPU J0J-
TOCPOYHBIX CTpaTerusix. Ha mpoTsikeHnn Bcell KHHUTH BBl OyjeTe BCTpedaTh TEPMHH
«aCUMNTOTHYECKUI CMBICII», YTO O3HA4YaeT BO3MOXHBIN pe3yibTaT 4ero-iubo, ocyiie-
CTBJICHHOTO OECKOHEYHOE YHCIIO pa3, KOT/Aa BEPOSTHOCTh MPHOIMKACTCS K OINpeIeIeH-
HOCTH IIPH YBEJIIMYEHUM KOJMYECTBA IOMBITOK. J[pyrumu cioBamu, 4TO-TO, B YEM MBI
MOJKEM OBITh TOYTH yBEpEHBI C TeUeHHUEeM BpeMeHH. CMBICI 3TOTO BBIPAKECHHUS CONEp-
KHUTCSI B MAaTEMATUYECKOM TEPMHMHE «AaCHMIITOTa», KOTOpas SBISIETCS NPSIMOW M Orpa-
HUYMBAET KPUBYIO JMHHUIO B TOM NMOHMMAHHHU, YTO PACCTOSIHME MEXAY JBUTAOILEHcs
TOUYKOM KpHBOH M MpsIMOM JHMHUEH NpUOIMKaeTcs K HyJ0, 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. 51 TOBOPIO «JI0KHOE», TaK Kak
CKJIaJbIBAaeTCs BIeYATIeHHUE, OyATO YTO-IMOO, YTO OYEHb TPYAHO ClieNaTh, HA CaMOM
JieJie OYEHb JIETKO, €CJIN MOHATh MEXaHUKY Ipoluecca. 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 BPEMEHU BXOJ/la Ha PHIHOK U BBIXOJA C HETO, HU-



Yero, YTO YJIYYIIUT Balll TOPTOBBIA BEIOOpP. DTH TPyAHBIC 3a/1a4M TaK U OCTaHYTCS TPYA-
HBIMH, JIaJK€ MTOCJIE TOr0, KAK BbI IPOYTETE U MOMMETE 3Ty KHUTY.

[Tocne nznanust KHUTH «@OPMYIIBI yIpaBIeHUs OPTQenem» MEHs He pa3 ClipaluBa-
JIU, TIoYeMy sl peurics ee HanucaTh. OOBIYHBIN apryMeHT MPOTHUB TaKOTO I1ara COCTOUT
B TOM, YTO PBIHOK — 3TO KOHKYpPEHTHasl apeHa, U KOrja Bbl MUIIETE KHUTY, ITO aHAJIO-
TUYHO TOMY, YTO BBI JeNUTeCh HHGOpMaIMel CO CBOMMH NMPOTUBHUKAMH.

Marsno KTO mpezcTaBisieT, HAaCKOJIbKO OOIIUPHBI CEroAHs PHIHKU. Jla, PbIHKH — 3TO
Urpa, TA€ ICHbIU MEPEXOAT OT OJHOTO YYaCTHHKA K Apyromy. Ho B cuity ux orpomMHoro
pasMepa, Bbl, UNTATEIb, HE SIBJISIETECH MOMM COIIEPHUKOM.

Yamie Bcero s cam M SIBJISIIOCH CBOMM TIJIaBHBIM BPAaroM. DTO BEPHO HE TOJIBKO B OT-
HOIIIGHUU MOEW TOPTOBIM Ha pPhIHKaX, HO W BOOOIIEe B >ku3HU. [[pyrue Tpeiinepsl He
MPEJICTaBIISIOT MHE TaKOW yrpo3bl, Kakylo MpeAcTaBisio i ceds s cam. S He qymaro,
9TO OJIMHOK B 3TOM, W TOJIararo, 4To OOJILIIMHCTBO TPEHIEPOB COTIAcATCs cO MHOW. B
cepeaune 1980-x rogoB, KOrjia KOMIBIOTEP CTaJl OCHOBHBIM MHCTPYMEHTOM TPEUIEpPOB,
MOSIBUJIOCH 0OJIBIIOE KOJIMYECTBO TOPTOBBIX MPOrPaMM, KOTOPHIE OTKPHIBAIU MO3HIIUIO
[0 CTON-OpIEpPY, M pPa3MEUIEHUE HTHUX CTON-OPAEPOB YacTO 3aBUCEIO OT TEKyLIEH
BOJIATUJIFHOCTH Ha JAaHHOM pBIHKE. OTH CHUCTEMbl HEKOTOpOe BpeMs paboTranu
MpeKpacHo. 3aTteM,* K KOHIly AECSITUJIETHS, TaKue BHUJbI CUCTEM MOYTH NEepecTaiu Hc-
MOJIb30BaTh. B myumieM cilydyae OHM NPUHOCHIN TOJIBKO Majylo OO MPHOBLICH, MO
CPaBHEHHUIO C HECKOJBKMMH T'OJIaMHU paHee. BOJIBIIMHCTBO TpeHaepoB, MPUMEHSIBIINX
3TH CUCTEMBI, BIIOCIEACTBUN MEPECTAIN UX HCIIOJIB30BATh, 3asBIISIsL, UTO «pa3 BCE UMHU
MOJIB3YIOTCA, TO KaK OHU MOTYT paboTaTh?) .

BoJIBIIMHCTBO 3THX CHUCTEM MPHUMEHSUIM Ha pBIHKE (BIOYEPCOB Ha Ka3Haueickue
obOnuranuu. JlaBaiiTe paccMOTpuM Temeph pa3Mep pbIHKA, JIeXkKallero B OCHOBE
¢rrouepcHoro poiaka. Korna meHsl Ha ppIHKE CHOT U (PBIOYEPCHOM PBIHKE PAaCXOMAATCS
(00b1YHO HE OOJIee YeM Ha HECKOJIBKO THKOB), B UTPY BCTYMAIOT apOUTpa)kephl, MOKyTas
MeHee JOPOTOCTOSIINIA M3 JByX MHCTPYMEHTOB U IMpojaBas Oosee moporocrosiuii. B
pe3yibTaTe pPacXOXKACHHWE MEXIy LEHOW CIOT-phIHKA W IIEHOW ()BIOYEPCHOTO PHIHKA
JOCTaTOYHO OBICTPO Mcue3aeT. Pa3HUIa MEXIy IIEHOW Ha CIOT-phIHKE U (DbIOUYEPCHOM
PBIHKE MOKET JIEUCTBUTENBHO CUJIBHO M3MEHHUTHCS, TOJIBKO KOIJa BHEIIHUHN IIOK (Ka-
KHe-11M00 HEOXXKUJaHHBIE COOBITUS WM HOBOCTH) BEIET ILIEHBI K OONIBIIEMY PacXOKIe-
HUIO, YeM 3TO OBIBAaET MPHU OOBIYHOM TIpoliecce apouTpaxa. Takue pa3pbIBbI IPOUCXOMISAT
OOBIYHO B TEYCHHE OYEHb KOPOTKOTO BPEMEHH U BCTPEYAIOTCS JOBOJIBHO PEJKO.
ApOutpakepsl 3apabaThIBaeT Ha IICHOBBIX Pa3IMUMAX, TEM CaMbIM CIrIIaXKHBas ux. B pe-
3yJbTaTe ATOrO MPOLIECCa, PHIHOK (PHIOYEPCOB Ka3HAYEHCKUX OONUraluii BHYTPEHHE
MIPUBSI3aH K OFPOMHOMY CHOT-PBIIKY Ka3HauelCKUX 0043aTenbCTB. ObIOYEPCHBIA PHIHOK
OTpa)kaeT, o KpalHel Mepe, 10 HECKOIBKUX TUKOB TO, YTO MPOUCXOAUT HAa TUTAHTCKOM
CTIOT-pBIHKE, KOTOPBI HUKOTJA HE OBLI BEJIOMBIM CHCTEMHBIMH Tpeiaepamu, cCKopee
HA000pOT.

Bepuemcs teneps k Hamemy cropy. ManoBeposTHO, 4yTOOBI Tpeiepsl Ha CIOT-
pPBIHKE U Ha (BIOYEPCHOM PBIHKE Hadajdl TOProBaTh MO OJHOW CHUCTEME B OJHO M TO XK€
Bpemst! Takxke MajoBEpOATHO, YTOOBI YYAaCTHHKH CIIOT-PHIHKA PEIIMJIM BCTYNUTH B
CrOBOp MPOTHB T€X, KTO MPOIBETaeT Ha (PpIOYEPCHOM phIHKE. TOT (akT, 4TO MHOTHE
(bBIOYEepCHBIE TPeHIepbl TOPrOBAIK C TIOMOIIBIO 3TUX CHUCTEM, HE SBISETCS JEHCTBU-
TEIbHOW MPUYMHON TOTO, YTO CUCTEMBI MEpecTalid paboTaTh, MOCKOJIBKY ATO TaKXKe
03HAYaJI0 ObI, YTO KPYITHBIA YYaCTHUK HA JTFOOOM HEOOJIBIIIOM IO 00BEMY PBIHKE OBLT OBI
oOpeueH Ha Heyaaudy. Takum ke oOpa3oM Tiayno ObLIO ObI MOJAarath, YTO, KaK TOJBKO
BBII{IET B CBET MOSI KHMIra M0 KOHUEMIUSAM yIpPaBICHHUS CUETOM, BCE CIMBKHU C PbIHKA
OyZyT MOMEHTAJIbHO CHSTHI.

[ToGena Han peiHKOM TpeOyeT Ooublie, YeM MOHWMAaHHWE KOHLEHIMHA YIpaBICHHS
nenbramMu. OHa TpeOyeT AUCHUIIINHBI, YTOOBI BRBIHECTH IMOLMOHAIBHYIO 0011, KOTOPYIO
19 u3 20 mrozeit He MOTYT BBIHECTH. DTOMY Bbl HE HAYYUTECh HU C IIOMOILBIO 3TOH, HU C
noMoIIpl0 Jt000# apyro KHuru. ToT, KTO 3asBiS€T, YTO OH 3aMHTPUTOBaH
«MHTEJUIEKTYaJIbHBIM BBI30BOM PBIHKOB», — HE Tpeujep. PhIHKM Tak k€ MHTEJUIEKTY-



aJIbHBI, KaK M KyJauHblid Oo0if. Jlydmmii coBeT, KOTOpPBIA s MOTY J1aTh, — 3TO BCErna
3aKpbIBaTh CBOM MOJOOPOAOK M 4YeIrOCTh. [Ipourpaere Bbl WM BBIUTPAETE, BCE PaBHO
OyayT 3HAUMTENIbHBIC yAapbl. B IefiCTBUTENFHOCTH Ha PHIHKAX MAJIO YTO OTHOCUTCS K
MHTEJJICKTyaJIbBHOMY BBI30BY; B KOHEYHOM CHYETE€, TOPIOBJIsI — 3TO YIPAKHEHUE HA
camMoo00J1aJJaHie U BBIHOCIMBOCTh. DTa KHUTA MBITACTCS IETATbHO OOBSICHUTH CTPATETHIO
KyJJayHOro 00si, U €€ clelyeT HCIOJb30BaTh TOJIBKO TOMY, KTO yXe 00JajaeT He-
00X0UMOI MEHTAJIBHOUN MPOYHOCTHIO.

HexkoTopsbie pacnpocTpaHeHHbIE JIOKHbIE KOHIIEMIHU

B 51011 KHHre MBI OCITIOPUM HEKOTOPBIE paCIpOCTPaHEHHbIE KoHLenuuu. Hammpumep:
- TMOTEHIUAJIbHAsl MPUObLUIb SABJSETCSA JMHEHHON (yHKIMEH NOTEeHIMAIbHOTO PUCKA, TO
€CTh: UeM OO0JIbIlIE€ BbI pPUCKYETE, TEM OOJIbILIE Ballla BO3MOXKHOCTh BBIMIPATh;

- Ballle MOJI0KEHUE B CIEKTPE PUCKA 3aBUCUT OT THIIA TOIO MHCTPYMEHTA, KOTOPBIM BbI
TOPryere;

- nuBepcU(UKAI YMEHbIIAET YOBITKH (OHA MOJcem 3TO CAENaTh, HO TOIBKO A0 OIl-
pEleNeHHON CTeNEeHN — HaMHOI'O MEHbIIIE, YeM CUUTAET OOJIBIIMHCTBO TPEHIEPOB);

- [IeHa BeJeT ce0st paloOHAIBHBIM CTIOCOO0M.

[Tocnenneil W3 ATUX JIOKHBIX KOHUEIILMN, KaCaroUIEHCS PalMOHAIBHOIO IOBEACHUSA
LIEHBI, BEPOATHO, MEHEE BCEro MPUIACTCS 3HAUYEHUS, XOTS €€ MOCIEICTBUS MOTYT OBITh
0COOCHHO pa3pymHTEeNbHBIMUA. [l01 «palMOHAIBHBEIM CHOCOOOM» TOIpa3yMeBaeTcs,
YTO, KOTJa MPOUCXOJUT TOPTOBIIS Ha ONMPEEICHHOM IICHOBOM YPOBHE, IIeHa JBUTAETCS
OOBIYHBIM 00pa3oM (10 THKaM), BBEPX HJIM BHHM3. TakuM 0Opa3oM CUMUTAETCs, YTO €CIIU
L[eHa ABUTaeTCs U3 OAHON TOUKH B APYTYIO, TO MOXKHO 3aKJIIOUUTH CIENKY B JII000# TOY-
K€ MEXIy HUMU. BONBIITMHCTBO JIFO/ICH PacIIbIBYaTO OCO3HAIOT, UTO IIEHA HE BEJET cels
TakuM 00pa3oM, M Te€M HE MEHee pPa3BUBAIOT TOPIOBbIE METOAOJOTHH, KOTOpHIE
JIOITYCKAIOT, YTO IIEHA JEHCTBYET UMEHHO TaKUM YTIOPSIIOYCHHBIM CIIOCOOOM.

[lena sBIsIETCA MCKYCCTBEHHO BOCHPUHHUMAEMOMN BEJIMYMHON W MO3TOMY HE H3ME-
HSETCS TaKUM palloHalIbHBIM crocoOoM. I[leHa BpemMeHaMU MOKET JelaTh OYeHb
00JIbIlIKE CKaYKU, KOT/1a IEPEXOIUT C OJJHOTO YPOBHSI HAa IPYroi, MOJHOCTHIO MUHYS BCE
LIEHbI MEXYy dTUMU 3HaueHusAMH. LleHa MOXeT Jenarh TMraHTCKUe CKauykd, 1 HaMHOTO
gamie, 4YeM CYMTaeT OOJBIMMHCTBO TpeimepoB. OmmOka mpu BHIOOPE HANPABICHHS
MO3UIIUH MOXET OBITh Pa3pyUIUTEIbHBIM OIBITOM, MOJHOCTHI) YHHUYTOXKAIOUIUM CYET
Tpeiaepa.

3aueM ynomuHaTh 371ech 00 3ToM? [ToToMy uTO OCHOBa JIF0O0H 3PPEKTUBHOIM UTPO-
BOI cTpareruu (a ympaBlieHUE JeHbI'aMU, B KOHEYHOM CUeTe, SIBJISIETCS] UTPOBOU CTpa-
TEruei) — HaoeamvCsa Ha Jyyuiee U 20MOo8UMbCS K XyOulemy.

CueHapum u cTpaTerusi XyJauero ciay4as

C 4vacTpl0 «HazAeWcs Ha JIydllee) CIPAaBUTbCS JOBOJBHO JErko. IloaroroBurbes ke k
XyAIEMY TICHXOJIOTUYECKH JTOBOJBHO CII0KHO, H OOJIBIIMHCTBO TPEHIEPOB MPEIIOYH-
TaeT MPOCTO HE IyMaTh O TAKOM Pa3BUTUHU COOBITHHA. ITO KacaeTcsl He TOJbKO TOPTOBIIH,
HO M Apyrux cdep yenoBedeckon aesTesbHOCTH. Korma creHapuu XyAmero cirydas
UMEIOT OYCHb MaJICHbKYIO0 BEPOSITHOCTh, TO UMM MOXHO IpeHeOpeub. B Hamem xe ciy-
yae HaJo OBITh TOTOBBIM K XYJIIEMY, U 3TO JOJKHO OBITh OJHON M3 COCTaBJISIOLIMX
CTpaTEruy yIpaBJICHUS AEHbraMu.

Bb1 yBuuTE, 4TO MBI BCerna OyAeM MpOoayMbIBaTh CTPATETHIO, UCXOMAS U3 CLEHApUs
Xyamero ciydas. Mbl Bcerna OyJeM BKIIHOYATh €0 B MaTeMaTHUECKUIl METOA, 4TOOBI
MIPOCYUTATH CUTYALIUU, KOTOPBIE IPEANOIAraloT OCYIECTBICHNUE XY/IIETO Cayyasl.
Haxkonern, He00X0AMMO YYHMTBIBATh CIEAYIOIIYI0 akcuoMmy. Ecau vl uepaeme 6 uepy c
Heo2PaHUYeHHOU OMBEmMCMBEeHHOCMbIO, MO  O0OAHKPOMUMeCb ¢  8ePOAMHOCHbIO,
KOmopas npudIudcaemcsi K Y8epeHHOCMU, Ko20a ONUHA ucpvl npubnuxcaemcs K



beckoneunocmu. He oueHb MpuUsTHAs EpCIEKTUBA, He mpaBaa Ju? IloscHUM ckazaHHOE
Ha MpUMEpPE: €CIM Bbl MOXKETE yMEPETh OT yJapa MOJHHUEH, TO B KOHLE KOHIIOB 3TO
npousoiaer. Eciau Bbl TOpryere HHCTPYMEHTOM C HEOTPAaHUYEHHOW OTBETCTBEHHOCTBHIO
(TakuM, Kak (pIOYEPCHI), TO B UTOTE MMOHECETE YOBITOK TAKOW BETUYMHBI, UTO TTOTEPSIETE
Bce. BeposITHOCTH TOr0, UTO Bac MOPA3UT MOJIHUS UMEHHO CErOJHs, Ype3BblYaiiHO MaJa,
W upe3BbiuaitHo Masia Jyisl Bac B TEYEHHUE CIEAYIOMUX NATUECITH JieT. OJIHaKo 3Ta Be-
POSITHOCTB CYILIECTBYET, U €CIIM BaM CYXJIE€HO IIPOXKHUTh JOCTATOYHO JI0JITO, TO B KOHIIE '
KOHIIOB 3Ta MHKPOCKOMHUYECKas BEpOSTHOCTh peaju3yercs. Takum ke o0pa3oMm Bepo-
ATHOCTh MOHECTH OTPOMHBIM YOBITOK MO MO3UIMU CETOAHS MOXET OBITh Ype3BbIYANHO
Majia (HO HaMHOTO OOJIbIIIe, YeM YMEPETh CEro/IHs OT MOJHUH). OHAKO €CITU BBl TOPTY-
eTe I0OCTATOYHO J0JIr0, TO B KOHIIE KOHIIOB 3Ta BEPOSITHOCTh TAaKXKe OyAeT peaqu3oBaHa.
CylecTByIOT TpH NOAXOJA, KOTOPHIE BbI MOXKETE HCIOJIb30BaTh. IlepBbIii — 3TO
TOProBaTh TOJILKO TEMU MHCTPYMEHTaMH, IIe OTBETCTBEHHOCTh OrpaHUu€eHa (HanpuMmep,
JUTMHHAS TTO3UIIHS TI0 ONIIHOHaM). BTopoii — He ToproBaTh OECKOHEYHO JOJITHHA TIEPHUO]
BpEMEHH. BOJIBIIMHCTBO TpeHaepOB YMpPYT MPEXIE, YEM pa3opsTcs (MU MPEkKIe, YeM
UX TOPAa3UT MOJHUS). BEpoATHOCTH OrpOMHOIO BBIUTPHIIIA TAKXKE CYIIECTBYET, U OJHA
U3 TPUATHBIX CTOPOH TOPTOBIIM 3aKJIIOYAETCsl B TOM, YTO BaM HE 00s3aTENbHO Cpasy
MOJIyYUTh THUTAHTCKUN BBIMTPBILI, JOCTATOYHO MHOTHUX MaleHbkuX nobden. [Toatomy
€Cclii BBl HE COOMpaeTech TOProBaTh (PMHAHCOBBIMH MHCTPYMEHTaMH C OrpaHHYEHHOMN
OTBETCTBEHHOCTBIO M HE COOMpaeTech yMUpaTh, TO Moobemaite cede, 4To MPEeKpaTUTe
TOPTOBIIIO, KOTJa OajlaHC BaIIero cueTa JOCTHUTHET HEKOTOPOH 3apaHee YCTaHOBJIECHHOU
uenu. Ecnu korma-HuOyb Bbl JOCTUTHETE STOM LM, YXOAUTE C PhIHKA M HUKOI/IA HE
BO3Bpalaiirece. Mbl paccMaTpuBalii CLIEHAPUU XYJIIEro clydas M TO, Kak M30exarb
WJIK, TI0 KpailHEN Mepe, YMEHBIIINTh BEPOSITHOCTh €ro nosisiaeHus. [Ipeacraspre, 4To ce-
TOAHS BBl MOJYYHJIU-TAaKd OTPOMHBIA HPOMTPHIII, Balll CYET OMYCTOLICH, OpoKepcKas
¢upMa xo4eT 3HaTh, YTO BHI OyAeTe JeNaTh C STUM OONbIIMM JiebeToM Ha cuete. Bol He
OKMJIaJIK, YTO 3TO MPOU30UJET ceroAHs. Te, KTO MOMalaeT B TAKyK CHUTYalHUIO, Yallle
BCEr0 HE TOTOBHI K Hei. Temeps mMOMBITATECh TNPENCTaBUTh, Kak OBl BBl ceOs
YyBCTBOBAJIM B TaKOW CHUTyallMu. 3aTeM IMOMNBITAWTECh MOHATH, YTO OBl BHI CHEJalld B
3TOM cllydae. 3alMILMTE Ha JIMCTOK OyMaru IUlaH BallMX JIEHCTBUI: KOMY MO3BOHHTD,
9TOOBI MONYUYUTh IOPUINYECKYIO MOMOIIb, U Tak nanee. CrenaiiTe COMCOK HACTOJBKO
MOAPOOHBIM, HACKOJIBKO BO3MOXkHO. CrenaiiTe Bce ceddac, 4ToObl, Korja XyJIiee
MPOM30IIET, BaM HE MPHUIIOCH K 3TOMY BO3Bpamlatbcsa. ECTh 1M Kakue-TO BONPOCHI,
KOTOpBIE BBl MOXETE PEIIUTh ceiyac, 4YToObl 3aIlUTUTh Ce0d 1O BO3MOXKHOIO
ykacaromero yObiTka? Bbl yBepeHBl, YTO HE XOTUTE TOPrOBaTh HHCTPYMEHTOM C
OTpaHUYEHHOW OTBETCTBEHHOCTHIO? Ecnm BBl coOHMpaeTech TOProBaTh CPEICTBOM C
HEOTPAHWYEHHOM OTBETCTBEHHOCTHIO, HAa KakoM 3apaboTKe Bbl OCTAaHOBHUTECH?
3anuiuTe, KaKOH ypoBeHb NMPUObUIM BaM NoaxoauT. He unrtaiiTe moka KHUTY, 3aKpoiTe
€€ M HEKOTOpOe BpeMs MOJyMalTe HaJl 3TUMHU BompocaMu. IMEHHO ¢ 3TON TOYKH MBI U
JIBUHEMCS Jajblle. 3ajada KHUTH COCTOMT HE B TOM, YTOOBI CIeNaTh Bac (paTaanCTOM.
Ot1o0 OyAeT aHTUIIPOLYKTHBHO, TaK Kak /Uit 3(pPEeKTUBHON TOPTrOBIM HA PhIHKAX C Balllen
CTOPOHBI TOTpeOyeTCsi OOJBIION ONMTUMHU3M, YTOOBI TPOWTH UYEpe3 BCE HEM3OEKHBIE
3aTsHKHBIE Tepuobl yOBITKOB. Llenb KHUTH — 3acTaBUTh Bac 3aJyMaThCsl O CIEHApUU
XyJLIEro cily4yas W 3apaHee NMPOAYMaTh IUIAaH JEHCTBHM Ha TOT CIydal, €CIIM TaKOH
crieHapuil mpousonaeT. Terneph BO3bMUTE JUCTOK OyMaru ¢ BallliM IJIAHOM Ha KpaHUN
ciy4ail (M ¢ CyMMOMH cueTa, Ipy KOTOPO BbI IIEPECTAHETE TOPrOBaTh) U MOJOKUTE €TI0 B
BEpXHUH MUK CcTojla. Temepb, €Clu HauyHET BBIPUCOBBIBATHCSA CLEHAPUN XYIIETrO
cilydasi, BaM He MpUIETcs Npbirath U3 okHa. Haneilitech Ha myudiinee, HO TOTOBBTECH K
xynameMmy. Ecinu BBl HE cenanu 3T NPUTOTOBIICHHUS, TOTAA 3aKPOUTE 3Ty KHHUIY U HE
OTKphIBaiiTe ee. HU4To He momMokeT BaM, eciid BbI HE co3manurte cedbe pyHmameHT, Ha
KOTOpBIA Oy1eTe OnupaThCsl.



CucremMa MaTeMaTHYEeCKHX 0003HAYCHU M

Tak kak 5Ta KHUTa IOJHa MaTeMaTHYECKUX YpaBHEHUH, sI MOMNBITAJCS clelaTb Ma-
TeMaTU4eckre 0003HAYCHHS JICTKUMHU JJIsl MMOHUMAHWS, MPUYEM HACTOJBKO JIETKUMH,
9TOOBl MX MOHO OBLIO B35Th M3 TEKCTa U MEPEHECTH Ha 5KPaH KOMIBIOTEpA.
YMHOXeHue Bcerna OyneT o0o3HAvaThes 3BE3M0YKON (*), a BO3BEACHHE B CTEICHBb
Oynmer o003HauUaThbCS TMOMHATHIM 3HAKOM BcTaBku (7). IloaToMy KBaapaTHBIM KOpPEHB
gucna OyaeT o0o3HauaTecs Tak: ~(1/2). Bel HUKOTIa HE BCTPETUTE 3HAK KOpHs. [lenenue
B OOJIBIITMHCTBE CIIy4aeB BhIpaykeHO uepToukoi (/). Ilpu ucmonp3oBaHny 3HaKa KOPHS U
CpEICTBAa BBIPAKECHUS JCICHUS C TIOMOIIBID TOPU3OHTAIBHON JIMHUU JJTUHHBIC
MOJIKOPEHHBIE BBIPAXKEHHSI, a TAaK)K€ BBIPAXKCHHsI B YUCIUTENE U 3HAMEHaTese IpooH,
gacTto He OepyTcs B ckoOku. Ilpu mepeBosie TaKOTo BHIPAKECHHUSI B KOMITBIOTEPHBIN KOJT
MOXKET BO3HHMKHYTh IyTaHHIA, Mbl H30€XKHM €€ C TOMOMIbI0 ATHX YCJIOBHBIX
0003HAYCHUI N7 JIeJIeHUsT W BO3BeJcHHs B creneHb. CkoOku OyayT eTWHCTBEHHBIM
OIepaTOpPOM T'PYIIIUPOBKH, U OHU MOTYT OBITh UCIIOJIB30BAHBI JIJIS1 ICHOCTH BBIPAXKEHUS,
Jake eCIM B HHMX MaTeMaTHMYeCKd HET HeoOXOAMMOCTH. B kadecTBe omeparopa
TPYNIUPOBKA TaKKe€ MOTYT HCIOJB30BaThCsd (QUrypHble CKOOKH. bBONbIIMHCTBO
MaTeMaTH4eCKuX (YHKIUH, MCTIOIB3yeMbIX B KHHUTE, OBOJBHO TMPOCTHI (Hampumep,
GbyHKIHS aOCOMIOTHOTO 3HA4YeHHWS W (DYHKIHMS HaTypaiabHOTo jorapudpma). Ecte omHa
GyHKIUS, KOTOpas MOXeT ObITh 3HAKOMa HE BCEM YHTaTelsIM, — OTO
AKCTIOHEHIIMANIbHAs GyHKIMS, o0o3Hadaemas B kuure EXP(). MaTemaTtnyecku oHa yarie
BBIpaXKaeTCsl KaK MOCTOsIHHAs €, paBHas 2,7182818285, Bo3BeneHHast B CTENEHb. TaKUM
o0OpazoM:
EXP(X)=e" X =2,7182818285 "X

Mpg1 6ynem ucnonbs3oBath o6o3HaueHne EXP(X), mockonbky B OONBIIMHCTBE KOMITBIO-
TEPHBIX SA3bIKOB B TOW WM UHOM popme ecTh 3Ta pyHKIus. Tak kak OonplIas 4acTh Ma-
TEMaTUKU KHUTH MOXXET ObITh MepeHeceHa B KOMITIOTEp, MPEAoKeHHas crucTeMa 000-
3HAYEHUW ONTHUMAaJbHA.

CuHTeTHYECKHE KOHCTPYKIIUH B TOM KHUTIe

Korna Bbl Oyzmere yuTaTh KHUTY, TO YBUAWTE, YTO B HEH IOCTATOYHO MHOTO F€OMETPHH.
Opnako A TOro, 4ToObl 10OpaThest O ITOW T€OMETPUH, HaM IPUIETCS CO3JaTh OIpe-
JICJICHHbIE CUHTETHYECKUE KOHCTPYKIMHU. Jlsi Havaia Mbl MepeBelleM TOPTOBbIE MpH-
ObLTH U YOBITKU B «npubwliv 3a nepuod yoepocanus nosuyuuy (holding period returns),
win, Bkparue, HPR. Takum oOpasom, caenke, xoropass mpuHecna 10% mnpuGbuim,
coorBerctByeT HPR =1 + 0,10 = 1,10. Ananorudso, caeike, Mo KOTOPOW MOJTYUUIICA
yobiTok 10%, cootBerctByer HPR = 1 + (-0,10) = 0,90. B GonpmMHCTBE KHHT TPH
CCBhUIKE Ha MpUOBUIL 3a MEPUOJ YAEpKaHWS TMO3ULMU €AUHMIIA HE MpHOaBIsSeTCs K
MPOLICHTY BBIUTPBIIA WX Tpourpbima. OJHAKO B 3TOM KHUTE, KOTJa YHNOMHHAETCs
HPR, MbI Bcera npubaiisieM eJUHUILY K TPOLEHTY MPOUTPHIIIA WIH BHIUTPHIIIA.

Emie onHa cuHTETHYECKAsT KOHCTPYKIIHS, KOTOPYIO MBI OyJeM HCIOJB30BaTh, — 3TO
puviHounasa cucmema. OHa SBISETCS ONPENEICHHBIM TOPIOBBIM MOJIXOJIOM Ha JTaHHOM
pBIHKE (TIOIXOM HE 00sI3aTENIBHO JOJIKEH OBITh MEXaHUYECKOW TOPTOBOW CUCTEMON).
[Ipenmnonoxum, Mbl UCHOIB3YEM [BAa PA3IWYHBIX IMMOAX0JA, YTOOBI TOProBaTh Ha JBYX
PBIHKAX; OJMH M3 HAIIUX MOAXOAOB SIBJISIETCS CHCTEMOM, OCHOBAHHOM Ha MEpeceyeHUuun
rpaduka IEHBl UM TPOCTON CKOJNB3AMIEH CPEIHEH, MPYroMl MOIXO0J OCHOBBIBACTCS Ha
MHTEpOpeTaly BOJH DUIHoTTa. Janee mpeamnonaokuM, YTo Mbl TOPTYEM Ha JIBYX pPbIH-
Kax, HalpuMep Ka3HayeHCKUMHU OONUTralusMu U Ma3zyToM. Y Hac IMOJIy4aeTcs YeThIpe
pa3NUYHbIC PHIHOYHBIC CHCTEMBI: CUCTEMa CKOJB3AIICH CpelHel Ha pbIHKEe OOIUranui,
CHUCTEMa BOJH DJUIMOTTA HA PHIHKE OOJIUTAINM, CHCTEMa CKOJB3AIIEH CPEIHEH Ha PBIHKE
Ma3yTa U BOJH DJUIMOTTA HA PbIHKE Ma3yTa.



PriHOUHAs cucTtema MoXeT ObITh nanee nuddepeHnupoBaHa APyrumMu (hakropamu,
OJIHUM M3 KOTOPBIX SIBJISIETCSA 3aBUCUMOCTh. Hanpumep, B cuctemMe CKOMb3SIIEH cpeHei
MBI OOHapy>kKMBaeM (IIOCPEACTBOM METOJIOB, OMMMCAHHBIX B 3TOW KHUTE), YTO MPUOBLIb-
HBIE CJCJIKH TOPOXKIAIOT YOBITOYHBIE, U HA00OpPOT. MBI pa3buBaeM HaIly CHUCTEMY
CKOJIB3AIICH cpenHell Ha JBe phIHOYHBIE cUCTeMbl. OJlHa M3 PHIHOYHBIX CHCTEM OyaeT
TOProBaTh TOJBKO IOCIE MPOUTphINIAa (YUUTHIBas NMPUPOLY TaKOW 3aBUCUMOCTH, 3Ta
cucTeMa JIydlie), Apyrasi pbIHOYHAsl cucTeMa OyJeT paboTaTh TOJBKO MOCIE BHIUTPHIIIA.
Bo3Bpaiasce kK TOPropjie mo CHUCTEME CKOJIB3AIIECH CpeIHEH Ha PBhIHKE Ka3HA4YEeHCKHUX
obnuranuii 1 Ma3zyTa W UCHOJIb3YsS METOJ TOPTOBIIM MO BOJHAM DJUIMOTTA, MBI TEHEpPh
MMeEEM IIECTh PHIHOYHBIX CHCTEM: CHCTEMA CKOJIB3SIIEN CpEeAHEN IOCIE MPOUTPHIIIA 110
o0uranusM, CUCTeMa CKONB3AIICH CpeaHEN MOCie BBIMTPHIIIA O OOIUTralusiM, METO/,
OCHOBaHHBIA Ha BOJIHAX DJTMOTTA Ha PHIHKE OOJUTAINI, CUCTEMA CKOJIB3SIICH CpeIHeH
II0CJIE BBIMIPBIIIA HA PHIHKE Ma3zyTa, CUCTEMA CKOJIB3SILEH CpPEIHEHN MOCie MPOUrphIIIa
Ha PbIHKE Ma3yTa, U METOJ, OCHOBAHHBIN HA BOJIHAX JJUINOTTA HA PBIHKE Ma3yTa.

Toprosisi, OCHOBaHHAsi Ha MUPAMHUIAIBHOM I0AX0Je (IIpubaBiIeHUe KOHTPAKTOB BO
BpEMsI TOPrOBIIM), pACCMAaTPUBAETCs, B CMBICIIE YIIPABICHUS KAlMTAIOM, KaK HECKOJIBKO
IIOCJIE0OBATEIbHBIX PBIHOYHBIX cHCTeM. EciaM Bbl IpHUMEHSETE TOProBbIH METOZ,
OCHOBaHHBI Ha NUPAMHIE, TO TOJDKHBI CUUTATH IEPBOHAYAIBHBIA BXOJ Ha PBIHOK
OJITHOM pPBIHOYHOHN cucTeMoil. Kakaplii JTONOJHUTENBHBIM KOHTPAKT NPU YBEIUYEHUU
MUPaMUIbI CO3JAET elle OJHY PIHOYHYIO cucTeMy. JlomycTum, TOproeolil MeTos Tpedy-
€T, YTOOBI BBl TOOABIISIM KOHTPAKTHl KaXAbli pa3, korga 3apabareiBaere 1000 mosuia-
poB. Ecnu ToproBiist ycmeniHa, TO ClIeTyeT MpruOaBisaTh OOJbIIE U 00JbIIe KOHTPAKTOB,
KoTJa LeHa OyZeT mepexoauTh yepe3 ypoBHHU npudbsuiu B 1000 mommapos. Kaxsiit mo-
OaBJICHHBIA KOHTPAKT JOJDKEH CUHUTATHCS OTIEIBLHON PHIHOYHOU CHCTeMOM. B 3TOM ecTh
OO0JIBLION TUTIOC, OH COCTOUT B TOM, YTO pacCMaTpUBAaEMbIe B 3TOM KHUTE€ METOJbI AaTyT
BaM KOJIMYECTBO KOHTPAKTOB JUIsl OIIPEIETICHHON PHIHOUYHOM CHCTEMBI B 3aBUCUMOCTH OT
ypoBHsl OanaHca Ha cuere. OOpamasch ¢ KaXJbIM J00aBIEHHBIM KOHTPAaKTOM Kak ¢
OTZEIBPHOM pPBIHOYHOM CHCTEMOHM, BBl CMOXETE HCIIOIb30BAaTh PACCMATPUBACMBIC
METO/Ibl, 4YTOOBI Y3HaTh ONTUMAJILHOE KOJIMYECTBO KOHTPAKTOB, KOTOPOE HAA0 J00aBUThH
IIpU TEKYLIEM YpOBHE OaJiaHca.

Eme onHO#l 04eHb BaXKHOM CHHTETHYECKONW KOHCTPYKIMEH, KOTOPYIO MBI OyJieM HC-
MOJIb30BAaTh, ABISETCS KOHUENIMs eounuysl. HPR, xoTopbie BeI Oymere paccUMTHIBATH
IUISL OTAEIBHBIX PHIHOUHBIX CHUCTEM, OJKHBI PACCUUTBHIBATHCS HA OCHOBE «OIHOU €U-
HULBD. JIpyrumMu ciioBaMu, €civ 3TO (bIOYEPCHbIE KOHTPAKThI WM OMIUOHBI, TO KaX-
nast caenka OyneT oCHOBbIBaThbes Ha 1 KoHTpakTe. Eciu 3T0 akuuu, TO BBl TOJDKHBI 3a-
paHee penmuTh, Kakoil OyJIeT 3Ta eIWHUIIA, OHa MOXKET paBHATHCS 100 akiusam wim 1 ak-
uuu. [Ipu Toprosie Ha crioT-peiHKax win Ha peiHke FOREX BBl Takke JOKHBI PELIUTD,
Kakol Oyxaer enunuma. lcmonb3ys pe3yibTaTbl, OCHOBAaHHbIE Ha TOProBJIE OJHOU
€IVHULIEH, TPUMEHSAS METOAbl M3 3TOM KHUIHM, BBl CMOXETE IIOJYYUTh BBIXOJHBIC
pe3ynbTaThl, OCHOBAHHbIE HA OAHON eAuHMIE. To ecTh, Bbl Oyaere 3HaTh, KAKOE KOJH-
YeCTBO KOHTPAKTOB WJIM aKUUHl HEOOXOJUMO HCIOJIb30BaTh B ONpPENIEICHHONW CIEINKe.
HeBaxHO, Kakoe KOJMYECTBO BbI BBIOEpETE IS €AWHUIIBI, TAaK KaK 3TO THIIOTETUYECKast
KOHCTPYKIIMS, HE00X0AuMasi TOJIBKO Ul TOTO, YTOOBI MPOM3BECTH pacueTsl. [l Kax-
JIOW PBIHOYHOM CHUCTEMBI BBl JOJDKHBI paccuuTaTh, Kakou Oyner emnunuia. Hampumep,
ecnu Bbl Topryere Ha poiHke FOREX, To MokeTe BbIOpaTh B KauecTBe €AMHUIIBI | MUII-
JTMOH JoJutapoB. Ecnmu BeI Tpeinep Ha (QOHAOBOM PBIHKE, TO ONTHMAIBHBIM YHCIOM
MoXxeT ObITh 100 akiumii.

U, nakoHel, HEOOXOAMMO PEIINUTh, OyJIeTe JIU Bbl TOPrOBaTh JPOOHBIMU €UHHUIIAMH.
Hanpumep, eciin BBl TOPryeTe Ha TOBapHOM PBIHKE M €IMHUIA paBHA | KOHTPAKTy, TO
TOProBaTh JPOOHBIMU €IUHHUIIAMH HEBO3MOKHO. Eciau Bl paboraere Ha (OHIOBOM
PBIHKE U .€IMHUIA paBHA | aKIMHU, TO TaK)KE HE CMOXKETE TOProBaTh JPOOHOM equHHULIEH,
omHako ecnu 1 emquanna — 310 100 akmwmii, To MOKHO paboTaTh ¢ APOOHON €TUHHIICH,
€CJIA €CTh JKEJIaHUE TOProBaTh HECTAHAAPTHBIM JIOTOM.



Ecnu BB TOpryere gpprouepcaMu, TO MOXKHO B35ITh 32 €AUHUILY | MHHU-KOHTPAKT U HE
JOIyCKaTh ApoOHbIE eAUHUIBL. Tenepb 10MyCTUM, YTO 2 MUHU-KOHTPAKTa COOTBETCTBY-
10T 1 OOBIYHOMY KOHTPAKTy, U C MOMOILBIO METOJOB, ONMCAHHBIX B ATOH KHUTE, BBI
INPUXOJUTE K BBIBOAY, YTO HaJ0 TOProparh 9 eauHunamu, — 370 OyJeT 03Ha4aTh, YTO
BaM CJIEAYyET TOProBaTh 9 MUHU-KOHTpakTaMu. Tak Kak IpH JeleHuH 9 Ha 2 nosryqaercs
4,5, To cnemayet ToproBath 4 0OBIYHBIMH KOHTpPaKTaMu M | MUHH-KOHTpakToM. BooOre,
C TOYKH 3pEHHSI YIPABJICHUS JCHbIAMU CUUTACTCS, YTO TOPTOBIIS APOOHBIMH €TUHHUIIAMHU
JaeT ONpeeIeHHOE MTPEUMYILECTBO, HO, KaK MPaBUIIO, 3TOT BbIOOP HE UIpaeT OObIION
ponu. IlocMoTpuM Ha IBYX TpeiliepoB Ha PbIHKE aKUMWA. Y OJHOIO €QuMHMIIA — 3TO |
aKI¥s ¥ OH HE MOXKET TOProBaTh JPOOHBIMM €IMHUIIAMH, y Apyroro eauHuna — 100
aKIMi M OH MOXET TOProBaTh JAPOOHBIMH EAMHULAMH. JlOMyCTHM, YTO CEroJHsS
ONTHMAJIPHOE KOJIMYECTBO ISl TIEPBOTO Tpeiaepa cocraBiser 61 emuuHuma (t.e. 61
aKuus), a Juist BTOporo Tpenaepa B TotT xe aeHb 0,61 eqununbl (cHoBa 61 akius).
MHorue cnpaBeUIMBO MOJIAratoT: YTOOBI CTaTh XOPOLIMM YUYUTENIEM, HYXKHO JOBECTH
MaTepHa 10 YPOBHS, KOTOPBIA MOT Obl MOHATH Y4eHUK. OMH U3 CIOCOOOB — MPOBECTH
aHAJIOTHIO MEXIY KOHIENIHEH, KOTOPYH HYXXHO OOBSCHUTb, U YEM-TO 3HAKOMBIM.
ITosTOMYy B TEKCTE BBI HalieTe MHOro aHajnorui. HecMorpst Ha TO, 4TO aHAJIOTUU MOTYT
OBITh BECbMa IOJIE3HBI U B CIIOpPE, U NPU O0YUYEHHH, S OTHOUIYCh K HUM HacTOPOKEHHO,
TaKk KaKk OHM IPUBHOCAT HEUTO YYXKIAO€ M BBIHYXAAIOT (YacTO COBEPILIEHHO He-
CIpaBEeAJIMBO) PacCMAaTPUBATh HOBYIO KOHIIEMLUIO C TOYKH 3PEHUS JIOTUKH YK€ U3BeEC-
THOrO. Hanpumep:

KBanpatHbiii kKOpeHb U3 6 paBeH 3, Tak Kak KBaJIpaTHbIA KOpEeHb 4 COCTaBIsIeT 2, a 2+2
oyner 4.

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

AHanorun 06’LHCH${IOT, HO OHU HHUYCTO HC PCIIAOT. Ha060p0T, aHaJIorusa Ac€j1acT all-
PHUOPHOC MPCANOJJIOKCHHUEC O TOM, YTO HCKOTOPOC CYXICHUC HUCTUHHO, U 3TO «00BsIC-
HCHHC) 3aTEM CUHTACTCA A0Ka3aTCIbCTBOM. 3apaHee nmpomy MHOpoIEHNUE 3a HCIIOJIb30-
BaHHE aHAJIOTHUI B KHHUTC, 4 UCIOJIB3YIO UX TOJIBKO IJId HArJIAAHOCTH.

OnrTumMajbHOE KOJIN4eCTBO AJI TOProBJHA U ONITUMAJIBHOE f

CoBpeMmeHHass Teopusl YIpaBieHHUS MOpPTQeraeM, BO3ZMOXKHO, SBISASICh BEPIIMHON KOH-
[ENIUN YIPaBICHUS KaUTaJIOM IIPU TOPTOBJIE aKIUIMU, HE ObLIa MPHUHSITA OCTATHHBIM
TOProBbIM MUpOM. DbIOYEpCHBIC TPEHIEPHI, YbH TEXHUYCCKHUE TOPTOBBIC MU OOBIYHO
CUHUTAIOTCS POJICTBEHHBIMH TOPTOBBIM HJIesiM (DOHIOBOTO PHIHKA, HE KEJIATU IPUHUMATh
METOJIbI M3 MHPaA TOPTOBJIM aKIUAMU. BeiieicTBUE 3TOr0 cCoBpeMeHHasi TeOpHsl opTdes
HUKOT]Ia B ICCTBUTEIHHOCTH HE UCIIOJIb30BANIaCh (BIOYEPCHBIMH TpEiiiepamu.

B To BpeMms kak coBpeMeHHAs Teopus MOPTQeEs OnmpeaeseT ONTUMAIbHBIA BeC CO-
CTaBJISIOMUX TMOpThens (I MOCTHKEHUS HAUMEHBIICH TUCIEpCUU TIpU 3aJaHHOM
J0X0JIe WJIM HAoOOpOT), OHA HE 3aTparuBaeT WL ONTHMAJILHOTO KOJMYecTBa. Peub
UIET O TOM, YTO JUIsl TaHHOW PHIHOYHOW CHUCTEMBI €CTh ONMTHUMAIBLHOE KOJIUYECTBO, KO-
TOPOE MOYKHO HCIIOJIb30BaTh B TOPrOBJIC NPH JAHHOM YpPOBHE OajaHca cyeTa, 4TOOBI
MaKCHUMU3HPOBATh T€OMETPHUUECKHNA POCT. DTO KOJMYECTBO MBI M OyJleM Ha3bIBaTh
ontuMaibHbIM f. JlaHHAs KHUTA TpeJyIaracT, 9ToObl COBpEMEHHast TeOprs MOPTQes uc-
MOJIb30BajIaCh TpeiepamMu Ha JIOOBIX PhIHKAaX, a HE TOJbKO HA GoHI0BOM. OIHAKO MBI
JOJKHBI TIOPOJTHUTH COBPEMEHHYIO TEOpHI0 MopTdens (KoTopas JaeT HaM ONTHMATbHBIN
BEC) C WJECH ONTUMAJIBLHOTO KoimuecTBa (onTuMmanbHOE f), 4TOOBI HOOUTHCSA ICH-
CTBUTEIILHO ONTHMAJILHOTO MopTdens. IMEHHO 3TOT ONTUMATBHBIN MOPT(ETs MOXKET U
JIOJDKEH MCIIONTb30BAThCS TPEHaepaMu Ha JIIOOBIX PhIHKAX, BKIIHOYast (DOHIOBBIC.

IIpu Toprosie 0e3 3aeMHBIX CPEICTB (T.e. 0€3 «pblyaray), HapUMep MpH YIpaBICHUN
nopTdeneM akiuid, BeC W KOJMYECTBO SBIISIOTCS CHHOHMMAaMH, HO B CUTYallud C
pergarom (Hampumep mopTQesb GbIOYEPCHBIX TOPTOBBIX CUCTEM) BEC M KOJIHMYECTBO OT-



TUYaTcs. B 9TOW KHUTE BB MO3HAKOMHTECh C KOHIICTIIIMEH, KOTOpas BIIEPBBIC ObLIa
OCBEllCHA B KHUTE « Popmynvl ynpasnenus nopmghenemy, 3aKIOUaIONIENHCs B TOM, YTO
HE00XO/IMMO 3HATh ONTHMAaJIbHOE TOPTOBOE KOJIMYECTBO, KOTOpOE SBIAETCS (DyHKIHEH
ONTHMAJIbHOIO B3BECIIMBAHMS.

Kak TOIpKO MBI M3MEHMM COBPEMEHHYIO TEOPHIO MOPTQENs M OTIACIUM BEC OT KO-
JIMYECTBA, TO CMOXKEM BEPHYThCS K TOPIrOBJE AKLMAMHU C 3THM TENEph yxke nepepado-
TAHHBIM MHCTPYMEHTOM. MBI YBHJIUM, KaK IOYTH JIF0OOH mopTdens akiuii 6e3 pbruara
MOJKHO YJIy4IIHUTb, IPEBPATHB €r0 B MOPTQENb C pplyaroM, COEIUHUB C OE3pPUCKOBBIM
akTUBOM. B nanbHelemM Bce cTaHET BaM MHTYUTHBHO oueBHUIHO. CTeneHb pucka (wim
KOHCEPBATUBHOCTH) SIBJISIETCS B TaKOM cCiy4dae (DyHKIMEH pbluara, KOTOPBIA Tpeumep
’KeJaeT NMPUMEHUTh K CBOEMYy MNOPTQento. JTO 03HAYAeT, YTO IOJIOKEHUE JaHHOTO
Tpeiinepa B CIIEKTPE «HENPUATUS PUCKa» 3aBUCUT HE OT UCIOJIb3yEMOr0 HHCTPYMEHTA, a
OT pblyara, KOTOPbIii OH BBIOMpAET AJsl TOProBiH. EciM roBOpUTH KOPOTKO, TO KHHUTra
HAy4uT BaC ynpaeienuio puckom. Mano TpeunepoB UMEIOT MPEACTABICHUE O TOM, YTO
TaKo€ yNpaBJICHUE PUCKOM. DTO HE IOJHOE YIPa3AHEHHWE PUCKA, ITOCKOJBKY TOTJa BBI
MOJHOCTBIO YHPA3IHWINM Obl BBIMIPBIL, M HE MPOCTO BOMPOC MaKCUMM3ALUU
MIOTEHIUAIBHOIO J0XO0Ja [0 OTHOUICHUIO K IOTCHLUAJIBHOMY PUCKY. Ynpaenenue
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 CHayala
MO3HAKOMUTBCS C ONTHUMAJIbHBIM f, KOMIIOHEHTOM YpaBHEHUS, BBIPAKAIOIIUM
ONTUMAJILHOE KOJUYECTBO IS CAEIKH. 3aT€M Mbl JOJIKHBI HAYYUTHCSI KOMOMHHUPOBATh
ontuManpHoe f ¢ omTuManbHBIM B3BemmBaHueM mnoprdens. Takoi moprtdens Oyner
MaKCUMH3UPOBAaTh MOTEHIMAIbHYIO HPUOBUIb IO OTHOIIEHUIO K IOTCHLIHAIBHOMY
pucky. CHadana Mbl paCKpOeM 3TH KOHILENIIUU C SMIMPUUECKON TOUKU 3peHus (BKpaTLe
MIOBTOPUM KHHTY «Dopmynvl ynpasienus nopmghenem»), 3aTeM HU3yduM HX C Ooree
MOILHOM TOYKH 3pEHHMs, MapaMETpUUYECKOW. B oTMume oT 3MmMpu4ecKoro moaxoia,
KOTOpBIM HCIIOJIb3YET MpPOLUIbIE JaHHbIE, MapaMETPUUYECKUIl TMOJAXOJ HCIOIb3YyEeT
IIPOLUIbIE JAHHBIE U HEKOTOPBIE napamempwvl. 3aTEM ITH NapaMeTpbl UCIIOJIB3YIOTCS B
MoOdenu, AAlOIIEd NMPEUMYIIECTBEHHO TE€ € OTBEThl, YTO M SMIIMPUYECKHH IMOAXOM.
CunpHON CTOPOHOM MapaMeTPUUECKOT0 NOAX0a SIBJISETCA TO, YTO Bbl MOKETE U3MEHUTH
3HAYCHHUSI apaMeTPOB, YTOOBI MIOCMOTPETh, KAK M3MEHUTCS pe3yJIbTaT. DMIUPUICCKUNA
MIOAXOJ HE MO3BOJIAET ATOro caenars. ONHAKO SMIUPUUYECKHE METOIbl TAKKE HMEIOT
CWJIbHbIE CTOPOHBI. OHU B OCHOBHOM IIPOLIE C TOYKU 3PEHUS] MATEMaTUKHU, IOATOMY HX
Jerye HCIO0Jb30BaTh Ha mpakTuke. [lo 3Tol mpuumHE cHayala paccMaTpUBAIOTCA
SMIUpPUYECKUE METO/bl. B KOHIle Halllero uccienoBaHusl Mbl YBUIAUM, KaK IPUMEHAThH
JaHHbIE KOHLENIUH IIPY 33JaHHOM I10JIb30BAaTEJIEM YPOBHE PUCKA, U y3HAEM CTPATErHH,
KOTOpBIE MAKCUMHU3UPYIOT pocT. B KHUTe paccMOTpeHO 04eHb MHOTO TeM. S mombITalncs
clenaTth €€ HAacTOJNBKO CKaTOM, HACKOJIBKO 3TO BOOOLIE BO3MOXHO. HekoTopslit
MaTepuag MOKET ObITh HE COBCEM BaM IOHSTEH, M, BO3MOKHO, OH MOJHUMET OOJbIlIe
BOIIPOCOB, YEM JIaCT OTBETOB. ECiM Tak OHO M €CTh, 3HAUYMT s JOOMJICS OJHOM 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 KOHUenuuii. Hekoropele mocyuTaror €€ TPYIHOH, €CiIu
[IOJICO3HATENIBHO UILYT KHUTY C OJHUM «CEpALEeM». S He MpuHOILIY 3a 3TO W3BUHEHHUI;
3TO HE OCHa0IsIeT JIOTUKA KHUTH, Ha000poT, oboramaet ee. YToOBI OTHOCTHIO MOHSTH
MaTepuall, U3J0XKEHHbIH B KHHUI'€, MOXKET ObITh, BaM NMpPHUAETCS MPOYUTATh €€ JBa WU
naxke Tpu paza. OgHON U3 0cOOEHHOCTEW KHUTH SBIISETCS Oojiee MIMpPOKas TPAKTOBKA
KOHYenyuu NpUHAmMUs pewleHuli 6 cpede, Xapakmepusyemou 2eoMempuiecKumu
cneocmeusamu. Cpesa TeOMeTpUUYECKOro CIEICTBUS — 3TO Cpefa, TIe KOJIWYECTBO, C
KOTOPBIM BBl JIOJDKHBI pa0oTaTh CErofHs, SBIsEeTCs (QYHKUUEH MpeablIynmx
pe3ynbraToB. Sl nymaro, 4TO 3TO OCBEUIAET OOJBIIYI0 YacThb CPElbl, B KOTOPOW MBI
xuBeM! OnTumanbHoe f— 3TO perynsaTop pocTa B Takoil cpese, a HOOOYHbIE MPOAYKTHI
ontuMaiabHOro f roBopsAT O CKOPOCTH pocTa B JaHHOW cpeae. M3 3Toll KHUTU BbI



y3HaeTe, Kak omnpeaensaTh ontumanbHoe M ero moOouyHBIE NPOIYKTHI Ui JIFOOOH
dbopmBl pacmipesesieHns. DTO CTaTUCTUYECKHH HWHCTPYMEHT, KOTOPBIH TPUMEHUM K
pasznuuHbIM cepam B OuszHece U Hayke. Haferoch, 4TO BbI MOMBITAETECH HCIIOIH30BATh
ONHCAaHHbIE MHCTPYMEHTHI, YTOOBI HAalTH ONTHMAaJbHbIE 1HE TOIBKO JJISl PHIHKOB, HO U
i Apyrux obnacteil. MHOro JIeT TOProBoe COOOIIECTBO O0CYXIaJI0 KOHIICTILIHUIO
«ympaBiieHus1 eHbramu». OJHAKO B UTOre YNpaBieHHE JACHbraMU XapaKTepU30BaIoCh
NeCTpsIM HAOOPOM MpaBWJI, MHOTHE U3 KOTOPBIX ObUIM HEKOPPEKTHBI. S1 HAaAEIOCh, YTO
3Ta KHUTa JacT TpeiiepaM TOUHOCTh B cpepe yrpaBiIeHHs KalTUTaIOM.

I'naBal

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, Kno yace 3HAKOM C HUMU.

Kaxoii noJieii cuera ToproBathb?

Korna Bsl HauMHaeTe TOProBIIO, TO JOJKHBI IPUHATH JBa PELLICHUS: KaKyH0 IMO3ULUIO
OTKPBITh, [UIMHHYIO WM KOPOTKYIO, U KaKMM KOJIMYECTBOM TOProsartb. Pemenue o ko-
JTUYECTBE 6ce20a 3aBUCHUT OT OanmaHca Ha BameM cuere. [lpu cuere B 10 000 mommapos
npuobperenne 100 KOHTPaKTOB Ha 30JI0TO OyJET CIMIIKOM PHUCKOBaHHBIM. Ecim Ha
BarieM cuety 10 MUIJTMOHOB JI0JIJIApOB, pa3Be HE OYEBUIHO, YTO MPUOOPETEHUE OJTHOTO
KOHTPAaKTa Ha 30JI0TO ITOYTH HUKAK HE OTpasurcs Ha cuere? [Ipu3HaeM MBI 3TO MM HET,
pELIEHNE OTHOCHUTEIBHO TOIO, KaKUM KOJMUYECTBOM KOHTPAKTOB B OIPEICIICHHBIN
MOMEHT BPEMEHM TOProBaTh, 3aBUCUT OT ypoBHs OanaHca Ha cuere. Eciau Mbl Oyaem
HCII0JIb30BaTh OIIPENIEICHHYIO JAOJI0 CUETA B KAXI0HM cIeNKe (ApyTMMHU CIIOBaMH, KOI'/ia
OyaeM TOproBaTh KOJIMYECTBOM, COOTHOCHMBIM C pa3MEpoM Halllero cdyera), TO
noobeMcst Oonee OBICTpOro mMpupocTa Kamurtana. KoiaumyecTBO 3aBUCHUT HE TOJBKO OT
OajmaHca Ha HalleM cueTe, a SBIseTcs Takxke (QYHKIMEH HEKOTOPhIX JIpYyIrux
MEPEMEHHBIX: HAIIEero MPEAINoJiaraeMoro yObITKa HauXyAILIEro Ciiydasi B CIEAYIOIIeH
CHIEJIKE; CKOpPOCTH, C KOTOPOH MBI XOTHM, YTOOBI pOC Hall CUYE€T; 3aBUCUMOCTH OT
NPONUIBIX cAeNOK. Joyis cyera, KOTOPYIO CIEAyeT HCIOJIb30BaTh AJs TOProBIHU, OyaeT
3aBUCETh OT MHOTMX I€PEMEHHBIX, U Mbl IOIBITaeMCsl cOOpaTh BCE ATU IEPEMEHHBIE,
BKJIIOYasi YpOBEHb OajaHca cdera, 4ToObl B UTOTE MPUHATH JOCTATOUYHO CYyOBEKTUBHOE
pEILICHNEe OTHOCUTEIBHO TOTO, CKOJBKHMH KOHTPAaKTaMH WM aKLHUSAMHM TOprosarb. M3
9TOW TIJIaBbl Bbl Yy3HaeTe, KaKk IpUHUMAaTb MaTeMaTHYECKH BEpPHBIE pEIICHUS B
OTHOILIEHUN KOJINYECTBA M HE OCHOBBIBATh CBOU JAEHUCTBUS HAa CyOBEKTHMBHOM M, BO3-
MO>KHO, OIIMOOYHOM CY’KICHHU. BBl yBUIWTE, UTO €CJIM HMCIIONB30BaTh HENPaBHILHOE
KOJIMYECTBO, TO NMPUAETCA 3aILIaTUTh YPE3MEPHYIO LIEHY, U 3Ta LIeHa BO3PACTET C Teye-
HUEM BpEeMEHH. BOJBIIMHCTBO TpelaepoB HE yAeNseT JOJDKHOIO BHUMaHHS Ipolieme
BbIOOpa KoauuecTBa. OHM CUMUTAIOT, YTO 3TOT BHIOOP B 3HAYMTEIBHON Mepe CilydaeH, U
HE MMEET 3HAYEHHUs, KaKO€ KOJIMYECTBO MCIOJIb30BaTh, BAXKHO TOJBKO TO, HACKOJIBKO
OHHU IpaBbl B OTHOLIEHUM HAINpaBJieHMs] TOProBiu. bosee Toro, Bo3HUKaeT olIMOOYHOE
BIIEYATJIEHUE, YTO CYLIECTBYET IPsAMasl 3aBUCUMOCTb MEXAY TEM, CKOJbKO KOHTPAaKTOB
OTKpBIBaTh, U TEM, CKOJIBKO MOKHO BBIUTPATh WM MPOUTPATh C TEUEHUEM BPEMEHH. DTO
HeBepHO. Kak MBI yBHIMM, OTHOIIEHHE MEXAy IOTCHLHAJIbHBIM BBIUIPHILIEM U
KOJIMUECTBOM HE BBIpaKaeTcs NMpsAMOU JIMHUEH. JTo KpuBasi. Y 3TOM KpUBOU €CTh MUK, U
MMEHHO Ha 3TOM UK€ MbI JJOCTUTHEM MaKCHMaJIbHOI'O MOTEHIUAIIBHOTO BhIMTphIa. 13
STOW KHWIU Bbl Y3HA€TE€, YTO PELIEHUE O KOJUYECTBE, UCIOJIb3YEMOM B OINpPEAEICHHON
CIEIKE, TAKXKE BAXKHO, KaK M PEIIEHUE O JJIMHHOW WIM KOPOTKOM MO3MIMH. MbI
OIIPOBEPTHEM JIO)KHOE MHEHHE OOJIBLIIMHCTBA TPEHAEPOB U MOKAXKEM, YTO YPOBEHb CUETa
3aBUCHUT OT MPABHJIBHOI'O BHIOOPA KOJMUYECTBA KOHTPAKTOB HE B MEHbILEH CTENEHHU, YeM
OT IIPaBUJILHOTO HANPABICHHs TOProBIU. He 6bl ynpasnsieme yexamu, u He Oom 68dc



3asucum, 6yoem ciedyrowas coeaka npudbLIbHoU Ui yovimounou. OOHAKO KOIUYeCmeo
KOHMPAKmos, Komopwvle 6bl OmMKpbvleaeme, 3asucum molvko om eac. Ilosmomy eawu
pecypcobl 6y0ym ucnob308amsbl ¢ Ooavuell omoayell, eciu CKOHYEHMpUposamvCs HA
eeprom konudecmse. Ilpu n1000i1 caenke Bbl XOTS Obl IPUOIU3UTENBHO MPEIIoaracTe,
KaKUM MOJKET OBITh YOBITOK HaMXyAIMIEro ciaydas. MOXHO J1axe He OCO3HaBaTh JTOTO,
HO, KOTJa BBl HAauyWHAETe TOPIOBIIO, Y Bac €CTh OIIyLIEHUEe, IyCTh Jaxke
MOJICO3HATENIEHOE, YTO MOKET TMPOM3OUTH B XyJIIIeM ciy4ae. Bocmpusrue XyAimiero
cllydasi BMECT€ C ypoBHeM OaiaHca Ha BameM cuere (OpMHpYET pelIeHHEe O TOM,
CKOJILKUMH KOHTPaKTaMHU TOPTOBATh.

Takum 00pa3om, MbI MOKEM CKa3aTh, YTO CYIIECTBYET HEKUH JNEMHUTENb (YUCciIo MexIy 0
u 1) wnambonbpliero mpeanoiaraeMoro yObITKa IS OMNpeneicHHs KOJUYeCTBa
KoHTpakToB. Hanpumep, ecnu npu cuete B 50 000 momiapoB Bbl 0KUIAETE, B XYILIEM
ciryuyae, yoertok 5000 monnapoB Ha KOHTPAKT, U OTKPBITO 5 KOHTPAKTOB, TO JEIUTENIEM
oyner 0,5, Tak Kak:

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

Jpyrumu cioBamu, y Bac ectb 5 KOHTpakToB Ha cueT B 50 000 momnapos, T. €. 1 KOH-
TpakT Ha Kaxaeie 10000 momrapoB Oananca. Bel oxxumaere B XyAmieM cirydae MoTepsTh
5000 monnmapoB Ha KOHTPAKT, TAKUM 0Opa3oM, Bamum aenureneM Oynet 0,5. Ecnu Ovl y
Bac OBLI OJMH KOHTPAKT, TO JICTUTEIIEM B 3TOM clrydae ObL10 Obl umcio 0,1, Tak Kak:

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

DTOT AenuTeNb MBI Ha30BeM nepeMeHHol f. TakuM 00pa3oM, CO3HATENBHO HITU MOICO3-
HaTeJBHO TIPH JI00O0H cleske BbI BhIOMpaeTe 3HaueHue f, Korga pernaeTre, CKOJIbKO KOH-
TPAKTOB WU aKIHii mproOpecTu.

Teneps nmocmotpure Ha pucyHok 1-1. Ha Hem mpexacraBnena wurpa, rae y Bac 50%
LIaHCOB BBIMIPaTh 2 aosuiapa npotuB 50% maHcOB MOTEpATH 1 nosap B Kaxa0H Urpe.
OtMmeThTe, uTO 3a¢ech onTuManbHoe f coctaBmser 0,25, kornza TWR cocrtasnser 10,55
nocie 40 craBok (20 mocnemoBarenbHOocTed +2, -1). TWR — 3T0 «OTHOCHUTENBHBIN
koHeuHbl kanmutam» (Terminal Wealth Relative), on mpeacraBiseT m0X01 MO BaIIvuMm
ctaBkaM B Bujie MHOKUTenss. TWR = 10,55 o3Hauaer, uro Bbl yBenmmuwin Ol B 10,55 pa3
Balll NIEPBOHAYAIIbHBIN cYeT, uiau noxydunau 61 955% npubsimn. Teneps mocmoTpure,
YTO MPOU3OUJIET, €CIIM BbI OTKJIOHUTECHh Beero ymib Ha 0,15 ot ontumansHoro f= 0,25.
Korga f paBno 0,1 wim 0,4, Batn TWR = 4,66. 9T0 He cocTaBiseT Jaxke MOJOBUHBI TOTO,
gto Oyner npu 0,25, mpudem BbI OTONUTH TOJBKO HA 0,15 OT ONTUMAaNEHOTO 3HAYCHUS U
caenainy Toiabko 40 ctaBok!

O xaxkoif cymme B nosutapax mel roBopum? [pu = 0,1 BbI cTaBute 1 qoyuiap Ha Kax-
nwie 10 gomnapos Ha cuere. [Ipu f= 0,4 Bl cTaBute 1 gomnap Ha xkaxzasie 2,50 momiapoB
Ha cuete. B o6oux ciaydasx mbl nomyyaem TWR = 4,66. IIpu f= 0,25 BeI cTaBute 1 gom-
Jlap Ha Kaxable 4 nosapa Ha cyete. OTMEThTE, YTO €CJIM Bbl CTaBUTE | JoJUIap Ha Kax-
aple 4 mojulapa Ha cdeTe, TO BhIMIPhIBaeTe B J1Ba pa3a Ooible nocie 40 cTaBoK, 4YeM B
Cllydae CTaBKHM OJIHOTO JoJuiapa Ha kaxzaele 2,50 mosmtapa Ha BameM cuere! OueBHAHO,
4YTO HE CTOMT W3JMILHE yBeIW4yuBaTh cTaBKy. llpu ctaBke 1 momutap Ha kaxasie 2,50
JI0JUT1apa BbI MOIYYHUTE TOT K€ PE3YyJIbTaT, UTO U B ClIydae CTaBKH YETBEPTH 3TOM CyMMBI,
To ectb | nmomnap Ha kaxzaple 10 monmnapoB Ha BameM cuere! OTMETbTE, UTO B HMIpPE
50/50, rae BBI BEIMTPBIBAETE BABOE OOJbINE, YeM IpourpeiBaete, mpu f= 0,5 BbI TOJBKO
«ocraerech npu cBoux»! Ilpu f Gonbuie 0,5 BB mpoUrpbIBacTe B 3TOM HIrpe, U TEHEeph
OKOHYATeJIbHOE pa3opeHue — 3TO MpocTo Bompoc Bpemenu! pyrumu cioBamu, eciu
(B urpe 50/50, 2:1) Ha 0,25 OTKJIOHSIETCS OT ONTHMAILHOTO, BBl OyleTe O0aHKPOTOM C
BEPOATHOCTHIO, KOTOpasi MPUOIMKAETCSI K OMPEIEIEHHOCTH, €CIIU MPOI0JKATh UrPaTh
JOCTaTO4HO J0Jdro. Takum oOpa3oM, Hamel 1enpio OyZeT OOBEKTHBHBIM MOMCK IMUKA
KpuBoO# f 171 TaHHO# TOPTOBOM CUCTEMBI.
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B »TOlf KHUTE ompeneneHHbIE KOHIEMIIMU OCBEUIAIOTCS C MO3UIUH a3apTHBIX WID.
OCHOBHOE OTIIMYME a3apTHOM MIPbI OT CIEKYJSLUHU 3aKJIIOYAeTCsl B TOM, UTO a3apTHas
urpa cozoaem PpUCK (M OTCIOJJa MHOTHE HACTPOCHBI MPOTHB HEE), B TO BpeMs Kak
CHEKYJISALUS SBISETCS nepexodom yxKe CyIIeCTBYIONIETO pucka (MPearnoioKUTEIHLHOTO)
OT OJHOW CTOPOHBI K Jpyroil. MimmocTpauuu a3apTHBIX HWrP HUCHOIB3YIOTCA IS
Hariis1IHOr0 nNpuMepa usjraraCMbIx KOHHCHHHﬁ. MaremaTuka YHOPpaBJICHUA KAallUTAJIOM U
MPUHLIMIBI, HCIOJb3yeMble B TOPIrOBJE€ M a3apTHBIX WIrpax, JIOBOJBHO IOXOXKH.
OcHoBHAas pa3Huna COCTOUT B TOM, YTO B MATCMATUKEC a3apPTHBIX UI'D MbI OGBI‘-IHO nMEEM
7esio ¢ OepHYJUTMEBBIMH Pe3yJbTaTaMU (TOJIBKO JBa BO3MOXKHBIX HCXO0J1a), B TO BpeMs
KaKk B TOPrOBJIE€ Mbl CTAJKHUBAEMCS CO BCEM paclpeiielieHHeM pe3yJbTaToB, KOTOPHIE
TOJIEKO MOTYT OBITh B PEATbHOM CJIEIIKE.

OcHOBHBIE KOHIIEMITUH

BepositHocTh 3agaercs uyncioMm oT 0 1 1, KoTopoe onpenesieT, HACKOJIbKO BEPOSITEH pe-
3yabTart, e 0 — 3TO NOJHOE OTCYTCTBUE BEPOSTHOCTU IPOUCXOKIEHUS
OTIpeIeIEHHOTO COOBITHS, a | 03HaYaeT, YTo paccMaTpUBaeMoe COObITHE OMPEEIIEHHO
npousoiaer. [Iporecc He3aBUCUMBIX UCTIBITAHUH (OTOOP C 3aMEIICHUEM ) SBIISETCS
MOCJIEI0BATEIBHOCTHIO PE3YJIbTATOB, I/I€ 3HAUEHUE BEPOSTHOCTU OCTOSTHHO OT OJIHOTO
COOBITHS K IpyroMy Bpocok MOHETHI SIBIISIETCS IPUMEPOM TaKOTo mporecca. Kaxpiii
Opocok nMeeT BepossTHOCTH 50/50 He3aBUCHUMO OT pe3yiIbTaTa IpeabIAyIero Opocka.
Jlaxxe ecnu nocieqHue S5 pas BbIIaAA OpPEl, BEPOATHOCTh TOTO, YTO MPH CIEAYIOLIEM
OpOCKe BBIMIAJIET Opesl, BCE PaBHO HE U3MEHseTcs u cocTasisiet 0,5.

Jpyroi v ciry4aifHOro mpouecca XapakTepU3yeTcst TEM, YTO pe3yJIbTaT IIPEabIIY-
IIMX COOBITUN BIUSIET HA 3HAYEHUE BEPOSTHOCTH, U, TAKUM 00pa3oM, 3HaUE€HUE BEPO-
SATHOCTH HETIOCTOSIHHO OT OJIHOTO COOBITHS K APYTOMYy DTH BUABI COOBITUN Ha3bIBAIOTCS
MpoIieccaMy 3aBUCUMBIX UCIIBITaHUH (0TOOp O0e3 3amernienus). Urpa «21 ouko» siBisieTcst
IIPUMEPOM Takoro mpouecca. [locie Toro kak BEITACKUBAIOT KapTy, COCTAB KOJIObI
u3Mensercd. JlomycTuM, 4To HOBas KOJo0/a epeMelInBaeTcs U oJlHa KapTa yaaleHa,
CKakeM, OyOHOBBIH Ty3. [I0o yaneHus 3Toii KapThl BEpOATHOCTh BBITSHYTh Ty3a ObLIa
4/52, nmm 0,07692307692. Tenepsp, Koraa Ty3a BBITAIIWIN U3 KOJIOABI U HE BEPHYJIH 00-
paTHO, BEPOSATHOCTH BBITSIHYTh Ty3a IPH CIEIyIOIIEM X0/1e cocTaBisieT 3/51, nin
0,05882352941.

Paznuune Mexy HE3aBUCUMBIMH U 3aBUCUMBIMU UCIIBITAHUSIMUA COCTOUT B TOM, YTO
BEpPOSITHOCTH WJIN (PKCHpOBaHa (HE3aBHCHMBIC TTOMBITKH ), HJIM MEHSIETCS (3aBUCHMBIC
MIOTIBITKK ) OT OJTHOTO COOBITHS K APYTOMY, B 3aBHCUMOCTH OT MPEABIAYIIUX
pe3ynbraTtoB. MAaKTUYECKU 3TO U €CTh €AMHCTBEHHOE pa3iinyue.



Cepuiinbiii TECT

Korpna B ciydae ¢ k0107101 KapT Mbl IPOBOAUM OTOOp O€3 3aMelIeHHsI, MOKHO ITyTeM
MIPOBEPKHU OMPEAENUTh, CYIIECTBYET JIU 3aBUCUMOCTb. [[71s1 onpeiesIeHHbIX COOBITHI
(TakuXx, KaK MOTOK MPUOBUTH U YOBITKOB IO CIETIKaM), T 3aBUCUMOCTh HE MOXET OBITh
ompe/iesieHa MyTeM MPOBEPKHU, MbI OyIeM UCIIOJIb30BaTh CEPUIHBINA TecT. CepuiHbIi
TECT MOJCKaXeT HaM, UMEET JIU Hallla CHcTeMa OOJbIle (MJIM MEHBIIIE) IEPHOIOB
MOCIE0BATEbHBIX BHIUTPHIIICH U TPOUTPHILIEH, YEM CIydailHOE pacipeaesiCHuE.

Ilens cepuitHOro TECTa — HAUTU CUET Z JJIs IEPUOJ0B BBIUTPBILIEH U IIPOUTPHILIECH
B CUCTEMHOU Toproaiiee. Cuer Z 03Ha4aeT, Ha CKOJIbKO CTaHAAPTHBIX OTKJIOHEHUH BbI
yZaJeHbI OT CPEeTHEr0 3HaYCHU pactipeneneHus. Takum obpa3om, cuet Z = 2,00 o3Ha-
4aeT, 4To Bbl Ha 2,00 cTaHAapTHBIX OTKJIIOHEHUS YAAIWINCH OT CPEIHEr0 3HAUECHUS
(0oumanue ciy4alHOTO paclpeneaeH s IEPUOI0B BRIUTPHIIEH U IPOUTPBILLIE).

Cder Z — 3TO MPOCTO YUCIIO CTAaHAAPTHBIX OTKJIOHEHUH, HA KOTOPOE JaHHbIE
OTCTOST OT CPEHEr0 3HAUCHHSI HOPMAJILHOTO pacmpeiereHus: BepositHoct. Hampumep,
cuer Z
B 1,00 o3HayaeT, 4TO JaHHbBIE, KOTOPHIE Bbl TECTUPYETE, OTKIIOHEHBI Ha 1 cTaHAapTHOE
OTKJIOHEHHE OT CPEIHETO 3HAYECHUSI.

Cuet Z 3areM EpeBOAUTCS B 008epumenvHyto epanuyy, KOTopas HHOTIa TaKXKe Ha-
3BIBAETCS cmenenvio docmoseprocmu. 11nomaas moa KpUBoi HOPMAIBHOTO pacipe/e-
JIEHUSI BEPOSITHOCTH MUPUHOM B 1 cTaHIaPTHOE OTKIIOHEHUE C K0 CTOPOHBI OT
cpenHero 3HaueHus paBHa 68% Bcell miomaau noj 3toil kpusoit. [IpeoOpazyem cuet Z
B JIOBEPUTEINIbHYIO TpaHully. CBs3b cueTa Z U JOBEPUTEIIbHON IPAHUIIBI CIEAYIOIAs:
cYeT Z ABJISIETCS] YACIOM CTaHJAPTHBIX OTKJIOHEHUH OT CPEAHETO 3HAYEHNUs, & JOBEPH-
TeJIbHAs TPaHULA ABJISETCS NOJEH IUIOMAAN 0 KPUBOW, 3alI0JITHEHHOM ITPU TaAKOM
YHUCJI€ CTAHIAPTHBIX OTKIOHEHUM.

JloBeputenbHas Cuer Z
rpannna(%)

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

ITpyn mMuHMManbHOM KonmuuecTBE 30 3aKpBITHIX CHAEIOK MBI MOYKEM pPAcCUMUTATh CYET Z.
[TonbiTaemcs y3HaTh, CKOJIBKO MEPUOAOB BBHIUIPHIMIEH (IIPOUTPHILIEH) MOXKHO OXKHAAThH
oT naHHOM cuctembl? COOTBETCTBYIOT JIM TEPHOABI BBIMIPHIMIA (IIPOUIPHIIIA) TeEc-
TUpYeMOIl cucteMbl oxkuaaeMbiM? Eciii HeT, CylecTByeT JIM JIOCTaTOYHO BBICOKAs J10-
BEpUTENbHAs TPAHUIA, YTOOBI JOMYCTUTh, YTO MEXAY CHEIKaMU CYIIECTBYET 3aBUCH-
MOCTb, T.€. 3aBUCHUT JM pe3ydbTaT TEKyLIEH CHEIKH OT pe3yjbTaTra MNpeAbLAYyLINX
caenok? Huxke npuBeneHoO ypaBHEHHE cepuiHOro tecta. Cuer Z ajig TOproBoi CUCTEMBI
paBeH:

(1.01)  Z=(N*(R-0,5)-X)/(X*(X-N))/(N-1))*(1/2), rie



N = o011€ee 4YHUCI0 CEN0K B IOCIEI0BATEILHOCTH;

R = 06mee quciao CCpI/Iﬁ BBIMT'PBINIHBIX WJIW HNPOUTPBIIIHBIX CACIIOK;

X=2¥W*L;

W = 0611[66 YKUCJIO BEIMT'PBINIHBIX CACIJIOK B IMOCJICA0BATCIIBHOCTH,
L= O6HIC€ YHUCJIO MPOUTPBINIHBIX CACJIOK B ITOCICAOBATCIIBHOCTH.

DTOT pacdeT MOXKHO IIPOBECTH CJIEAYIOIUM 00Pa3oM:

1. Bo3pMuTE JaHHBIE 10 BAILIUM CAEJIKAM:

A) OO61mee 4ncio cAemnoxk, 1.e. N.
b) O61iee uncno BEIUTPHILIIHBIX CAETIOK U 00IIee YHUCIO MPOUTPHIIIHBIX CAETOK.
Tenepp paccuunraiite X.

X =2 * (O6miee yucio BeHTpHIIei) * (O0IIee YuCIo MPOUTpHIIIeH).

B) OGmiee uncno cepuii B mocaea0BaTeIbHOCTH, T.€. R.
2. [IpeamnonoxuM, 9To MPOU3O0ILIN CIEAYIONINE CICITKH:

-3, +2,+7,-4,+1, -1, +1,+6, -1, 0, -2, +1.

Uucras npulObUIs coctapisieT +7. Ob0mee uucio caenok 12, mostomy N = 12. Tenepb
HAC MHTEPECYEeT HE TO, HACKOJIBKO 6e1uKy BBIUTPBHIIINA W IPOUIPBINIH, & TO, CKOILKO
ObUIO BBIMTPBINICH W MPOUTPHILICH, a Takke cepuidl. [loaToMy MBI MOXKEM IepeJiesaTh
Hall psJ CACIOK B IPOCTYIO MOCIEAOBATEIBHOCTD IUIFOCOB U MUHYCOB. OTMETBTE, YTO

ClIeJIKa ¢ HyJIeBOH MPUOBLIBIO CUUTACTCA MPOUrphImeM. Takum o6pazom:

-+ + -+t

Kak BuHO, OCI€10BaTENBHOCTh COCTOUT U3 6 puObLIeH U 6 YOBITKOB, MOATOMY X =2
* 6 * 6 = 72. B nocnenoBaTenbHOCTH ecTh 8 cepuit, moaTomy R = 8. Mur nazvieaem
cepuell Kaxcooe usMeHeHue CUMBOA, KOMOpoe CMmpeuaemcs npu YmeHuu nocneoosa-

mejlbHocmu ciesa Hanpaso (m.e. XpOHOﬂOZu‘l@CKU).

1. TTocnemoBaTeNBHOCTL OYIET BBITIISAICTH CIACAYIONIMM 00pa3zom:- + + - +-++---+ T.e. 1

2345678

2. BoluncnuTe 3Ha4€HNUE BBIPAXKEHMUS:
N*(R-0,5)-X Jlyis Hamrero npuMepa:

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

90 - 72

18

3. BerancnuTe 3Ha4CHUE BBIPAKCHUS:
(X*(X-N))/(N-1) [Ins mvamero npumepa:

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



392,727272

4. Bo3pbmuTE KBaipaTHBIN KOPEHb YKCIIA, IOJIYYEHHOTO B ITyHKTE 3. B HameM mpumepe:

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

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

18/19,81734777 = 0,9082951063

6. Tenepr mpeoOpasyiiTe Baml cueT Z B JOBEPHUTENbHYIO TpaHuily. Pacnpenenenue
NEpPUOAOB sIBIsSIETCd OWHOMMANBHBIM pactpeneieHrueM. OJHAKO Korjma paccmar-
puBatorcs 30 wnm OoJbIIEe CHENTOK, MBI MOXKEM HCIOJb30BaTh HOPMAaJbHOE pac-
npesiesieHne, Kak Or3koe K OMHOMUAbHOMY. TakuM 00pa3oM, €CJIM BBl HCIIOJIb3yEeTe
30 wiu Oonee CHENOK, BBl MPOCTO MOXeTe mpeoOpa3oBaTh Baml cueT Z B JO-
BEPUTEIBHYIO TpaHUIly, OCHOBBIBAsSCh Ha YypaBHeHUH (3.22) 1 HOPMAaJIbHOTO
pacnpeneseHusl.

CepuilHblil TECT NMOACKAXXET BaM, COAEPIKUT JIM Ballla MOCIEA0BATEIbHOCTh BBIUIPHIIIEH
U TPOUTpHILICH OOJbIlle WIM MEHbLIE MOJIOC (Cepuil BBHIUTPHINIEH WM HPOMTpHIMIEii),
94eM MOXKHO ObLTO OBl OKHMIATh OT JEHCTBHTENBHO CIlydaifHOW MOCIENIOBATEIbHOCTH, B
KOTOPOM HET 3aBUCHUMOCTH MEXIy HCHbITaHUSAMHU. Tak Kak B HameM CiIy4yac Mbl
HaXOJMMCsI Ha YpPOBHE OTHOCHTEIBHO HM3KOH JOBEPUTEIBHOM TIpaHMIIbl, TO MOXHO
JOIyCTHUTb, YTO MEXKY CIEIKaMH B 3TOH IOCJIEI0BATEIbHOCTH HET 3aBUCUMOCTH.

Ecnu cuer Z umeer oTpuuaTenbHOE 3HAYEHUE, TO MPHU PACUETE IOBEPUTEIIHLHOMN rpa-
HUIIBI IPOCTO BO3bMHUTE €ro abCOIMI0THOE 3HadeHue. OTpulaTeabHbIN c4eT Z TOBOPHUT O
MTOJIOKUTENBHON 3aBUCHUMOCTH, TO €CTh IOJIOC MEHBLIE, YEM IPHU HOPMAJIBHOM paclpe-
JICJICHUN BEPOSITHOCTH, U CJIEAOBATEIbHO, BBIUIPHIIIN MOPOKAAIOT BBIUTPHIIIY, a MPO-
UTPBIILIN TOPOKIAIOT NPOUTPHIIIH. [107I0XKUTENBHBIN cueT Z rOBOPUT 00 OTpULIATEIbHON
3aBUCUMOCTH, TO €CTh MOJOC OoJibllle, YeM IMpPU HOPMAIBHOM paclpellelieHud Be-
POSITHOCTH, W CJIEAO0BATENIbHO, BBIUIPHIIN MOPOKAAIOT MPOUTPHIIIM, a MPOUTPHIIIH
MOPOKJAIOT BBIMTPBILIHN.

Kakoli ypoBeHb JOBEpUTEIBbHON T'paHUIIbl CUUTATH NpUeMiIeMbIM? CTaTUCTHKH, Kak
IIPaBWJIO, PEKOMEHIYIOT JOBEpUTENBbHYIO TpaHully He MeHee 90%. Hekortopsie
PEKOMEHAYIOT TOBEPUTENBHYIO TpaHHIy CBBIIIEC 99%, 4TOOBI OBITH YBEpEHHBIMH, YTO 3a-
BUCUMOCTh CYUIECTBYET, APYTrUe PEKOMEHIYIOT MeHee CTporuil MuHumyM 95,45% (2
CTaHJIAPTHBIX OTKIOHEHUS).

OueHb peKo cucTeMa IEMOHCTPUPYET NOBEPUTEIbHYIO I'paHully cBbiie 95,45%, yaie
Bcero oHa MeHee 90%. Jlaxke ecnu Bbl HalJIETE CUCTEMY C JIOBEPUTEIBLHOU TPaHUILIEH OT
90 o 95,45, a0 HE OyeT 30J0THIM CaMOPOAKOM. UTOOBI YOSAUTHCS B 3aBUCUMOCTH, HA
KOTOPOH MOXKHO XOpOIIo 3apaboTaTh, BaM HYKHO Kak MHUHUMYM 95,45%. Iloka
3aBHCHMOCTb HAXOJWTCS Ha IPUEMIIEMOM JOBEPUTEIBHOW TIPAaHULE, BBl MOXKETE
MU3MEHHUTh CUCTEMY, YTOOBI YIIyUIIIUTh TOPTOBBIC PELICHHUS, JaXKEe €CITU Bbl HE IOHUMAeTe
OCHOBHOW IPHUYMHBI 3aBUCUMOCTH. Ecny BBl y3HaeTe NpUYMHY, TO CMOXKETE OLICHHTB,
KOIZla 3aBUCHUMOCTh [JEHCTBOBaJla, a KOIZla HET, a TaKKe KOIZla MOXHO OXHAATh
U3MEHEHHE CTENCHW 3aBHUCHMOCTH. Jl0 HACTOAIMIEro MOMEHTa MBI CMOTpPEIH Ha
3aBHCUMOCTh TOJIBKO C TOYKH 3pEHHs TOTO, OblIa JIM MOCIEAHSAS CAETKA BBIUTPHIIIEM
WIM  [powrpeimeM. Temepp Mbl  HONBITAEMCS  ONPENEIUTb, €CTh JIA B
IIOCJIEI0BATEIBHOCTH BBIMTPBIIEH M NPOUTPHILIEH 3aBUCUMOCTh WK HeT. CepuilHbIi
TECT HAa HAJIWYUE 3aBUCUMOCTH aBTOMAaTHYECKH IPUHUMAET B PACUET IPOLEHT
BBIMTPBIIEH M mpourpsimeid. OAHAKO CEpUMHBIA TECT MO IMEPUOJaM BBIMIPBHIIIEH U
IPOUTPBIIIEH YUUTHIBAET NOCIE0068aMeNbHOCHb BEIUTPHIILIEH U MPOUTPHIIIEH, HO HE UX
pazmep. JIns Toro 4YtoOBl MONYyYUTh HCTUHHYIO HE3aBUCUMOCTb, HE TOJBKO Cama
MI0CJIEI0BATENBHOCTD BBIUTPBIIEH U MPOUTPHINIEH JOIKHA ObITh HE3aBUCUMOW, HO U
pa3Mepbl BBIMIPBINICH W MPOUTPHINICH B MOCIEIOBATEIBHOCTH TAaKXKE JOJDKHBI OBITH
HE3aBUCHMBIMH. BBIUTpBINIM M IPOUTPHINM MOTYT OBITh HE3aBHCHMBIMHU, OJHAKO HX



pasMepbl MOTYT 3aBUCEThb OT pPE3YJbTaTOB MpEAbLAYINEH CHEIKH (MM HAo0O0pOT).
Bo3MOXHBIM  peleHHeM  SBIAE€TCA IPOBEACHHE CEPUMHOTO TeCTa TOJNBKO C
BBIUTPBIIIHBIMU CclieKaMU. [Ipym 3TOM IOJIOCHI BBIMTPBILNIENH CIEAYET pPa3AeiuTh Ha
JUIMHHBIE (110 CPaBHEHUIO CO CPEJIHUM 3HAUCHHEM paCIpellelieHUs BEpOSTHOCTH) U
MeHee JAnuHHble. TONBKO 3aTéeM HaJ0 HCKaTh 3aBHCHUMOCTb MEXKIY pa3MepoM BbI-
UTPBIIIHBIX CAENOK, MOCe 3TOr0 HEOOXOAMMO IMPOBECTU Ty K€ MPOLEAYypY C IMPOUT-
PBILIHBIMU CAEJIKAMH.

Koppeasiuus

Ectp napyroii, u, MOXeT OBITh, JIYUIIHA CIIOCOO OMpeneNeHNs 3aBUCUMOCTH MEXIy pas-
MepaMHU BBIMIPBILIEH M NPOUTPHIIIEH. DTOT METOJ MO3BOJISET PACCMOTPETh pPa3Mepbl
BBIUTPBILIEH U POUTPBHILIECH C COBEPIICHHO IPYTrOM CTOPOHBI, U KOTAa OH UCIOJIb3YETCS
BMECTE C CEpUUHBIM f TECTOM, TO B3aUMOCBSI3b CIEIOK M3MEpSeTCs ¢ OOMNbIIei riyou-
HOMU. JIJIsl KOMMYECTBEHHOM OLICHKH 3aBUCUMOCTH WJIA HE3aBUCUMOCTH JTAHHBIM METO]
UCTIONB3YeT KOI(DPHUIMEHT JIUHEHHOW KOppEeNsUu T, KOTOPBIM HWHOTJa Ha3bIBAIOT
nupconosckum  r. Illocmorpute Ha pucyHOK 1-2. Ha HeM m300pakeHbI 1Be aOCOIFOTHO
KOpPpPEJIIMPOBAaHHbIE  MOCIEIOBATEILHOCTH. MBI  Ha3bIBAEM 3TO  NOJOACUMENLHOU
Koppenayueti.

Pucynok 1-2 [lonosxcumenvras koppenayus (v =1,00)




Pucynok 1-3 Ompuyamenvnas xoppensyus (r = -1,00)

Tenepr mocMoTputre Ha pucyHok 1-3. OH MOKa3bIBaeT JIBE IMOCJIEI0BATEIHLHOCTH,
KOTOpBIE HaxoAdTcs TO4YHO B mportuBodaze. Korga onHa nuHuS uaeT BBepX, Apyras
cienyeT BHU3 (M HA000poT). MBI Ha3bIBAEM 3TO OMPUYAMENbHOU KOppeaayuell.
dopmyna asa ko3 duiimenTa TMHEHHON KOPPETSIUU T ABYX MOCIeA0BaTeIbHOCTEH X H
Y TakoBa (ueprTa HaJ MEPEeMEHHON 0003HAYaeT cpeaHee apuhMETHIECKOE 3HAUCHHE):

(1.02) ,

R=(X, -X)*(Y, - YA (X, ~XPA1/2) (T (Y, - YDA (112))

Pacuer cnenyeT Npou3BOANTH CIEAYIOIINUM 00pa3oM:

1
2

3.

8.

. Beruucnure cpeqnee Xu Y (r.e. Xu'Y )e

. s kaxxnporo nepuosa HauAaUTE Pa3sHOCTb MexAy X U cpeaHuM X, a Takke Y U
cpenHuMm Y.

Tenepp paccumraiite yuciuTenb. [ 3TOr0 Ui KaXkAO0ro Iepuoja IEepEeMHOXKbTE
OTBETHI M3 Iara 2, APYTMMHU CJIOBaMH, JJI KaKIOr0 NMEpPHOJa YMHOXKBTE PAa3HOCTb
Mexay X U cpeqHuM X, Ha pasHOCTb MEXKIY Y U CPEIHUM Y.

Crnoxute pe3yiapTaThl, IMOJy4YE€HHblE B IIare 3, 3a BCE MNEPUOAbl. DTO U €CTh
YUCITUTEb.

. Tenepp HaliguTe 3HaMeHaTemNb. [l 3TOro BO3BMUTE PE3yJIbTaThl Iara 2 sl Kaxa0ro
IIepuoa, Kak Juisl pasHocted X, Tak W Ui pasHOCTEW Y, M BO3BEIUTE UX B KBaApar
(Tenepb OHU OyAYT MOJIOKUTEIBHBIMU 3HAUCHHUSIMH).

. Cnoxxure BO3BEJIEHHBIE B KBaJpaT pasHOCTU X 3a Bce nepuoisl. [Iponenaiite Ty xe
OIEPALMIO C BO3BEICHHBIMHU B KBAaPAT PA3HOCTAMHU Y.

. VI3BiieknTE KBAaJpaTHBIM KOPEHb U3 CYMMbI BO3BEJCHHBIX B KBaJpaT pa3HOCTEell X,
KOTOpbIe HalaeHs! B mare 6. Teneps npoaenaiite To e ¢ Y, B35B KBaJIpaTHbIN KOPEHb
CYMMBbI BO3BEJICHHBIX B KBaJpaT pa3HOCTEN Y.

YMHOXbTE [Ba PE3yJIbTaTa, KOTOPBIE BBl HAIIUIA B LIAare 7, TO €CTh YMHObTE KBal-
paTHBIM KOPEHb CYyMMBI BO3BEICHHBIX B KBAJpaT pa3HOCTEW X Ha KBAaJIPaTHBIA KOPEHb
CyMMBI BO3BEJEHHBIX B KBaJpaT pasHOCTEN Y. DTO U €CTh 3HAMEHATEIb.

. Pazpgenure yucnurenb, KOTOPbIMA Bbl HAILUIKM B 1Iare 4, Ha 3HAMEHATENb, KOTOPBII BBI

Hanu B mare 8. OTo u 0yeT KodhPUITMEHT JIMHEHHONW KOPPEIISIIHH T.

3nayenue T Bcerga Oyner mexnay +1,00 u -1,00. 3nauenue 0 ykasbplBaeT, yTO KOppe-
JSUU HET.

Tenepp mocmorpure Ha pucyHOK 1-4. OH mHpencTaBiseT CIEAYIOLYI IOCIEA0Ba-
TEABHOCTH U3 21 clenKu:

,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 MNpeablIyliell u Tekylien
CHIEJIKOW, MBI MOJKEM HCIOJIB30BaTh KO3(PPHUIMEHT JIMHEHHOH Koppemsuuu. s 3Ha-
yeHuit X B Gopmyine ans r BozbMeM P&L no kaxnoit caenke. /i 3nauenuit Y B Qop-
MyJie JUIsl T BO3BMEM Ty K€ CaMyl0 IOCJIEA0BaTENbHOCTh P&L, TOIBKO CMEIIEHHYIO Ha
OJHY cAenky. [Ipyrumu cioBamu, 3HaueHHe Y — 3TO mpeabinyinee 3HaueHue X. (Cm.
pucyHok 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 pezyromamol 21 coenku
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Pucynok 1-5 Omoenvuvie pesyromamol 21 coenxu, cogunymule Ha 1 coenxky

CpenHue 3HaUYe€HUS Pa3InyarOTCs, MOTOMY YTO Bbl yCpeAHsieTe TOJIBKO T€ X U Y, KOTO-
pble YaCTMYHO MEPEKPBIBAIOT APYr Apyra, MO3TOMY MocienHee 3HadeHue Y (3) He
BHOCHUT BKJIaJ B cpeaHee Y, a mepBoe 3HaueHue X (1) He BHOCHT BKJIaa B cpeaHee X.
UucnuTenb sBIsETCS CyMMOW BceX 3HadueHud u3 cromdbma E (0,8). UroObl HaiiTh
3HaMeHaTesb, Mbl U3BJIE€UEM KBaJpaTHbII KOPEHb U3 HTOIOBOTO 3HaueHus ctoiodua F, To
ecTb 8,555699, 3aTem H3BiIeYEeM KBAJAPATHBIM KOPEHb U3 MTOTOBOTO 3HAYECHHUs CTOJOLA
G, 1o ecth 8,258329, u mepeMHOKMM HX, 4yTO AacT B pesyasrate 70,65578. Tenepb
paznenuM uucautens 0,8 Ha 3HameHaTens 70,65578 u nomyunm 0,011322. DTo Ham Ko-
a¢unmeHT TUHEHHONW Koppensuud T. B manHOM ciaydae Kod((UIMEHT ITUHEHHOU
koppensauuu 0,011322 eaBa 11 0 4eM-TO TOBOPUT, HO JJIsl MHOTUX TOPTOBBIX CHCTEM OH
MOXKET JOCTUraTh OOJIbIIMX 3HaueHuM. BpIcokas mnosioxuTenbHas Koppensuus (1o
KpaitHeit mepe, 0,25) roBOpUT O TOM, YTO OOJBIINE BBIUTPBIIIM PEIKO CMEHSIOTCS
OONBIIMMH TPOWTPHIIAMH, W Hao00opoT. OTpHIaTeNbHBIE 3HAYCHUS Kod(p(UIeHTa
koppemsinun (Mexay -0,25 u -0,30) moxpa3zymeBaroT, YTO MOCie OOIBIINUX MPOUTPHIIIEH
CIIEAYIOT OOJIbIINE BBIMTPHININ, H HA000pOT. [ 3a1aHHOTO KOJIMYeCTBa CHENIOK C TI0-
MOIIBI0 METO/1a, U3BECTHOTO KaK « Tpancgopmayusn Z Quwepar, k03HHUIUEHT KOppe-
JSUUU MOKHO MpeoOpa3oBaTh B JOBEPUTENbHBIN YPOBEHb. JTa TEMa pacCMaTPUBAETCS B
npwiokeHnn C. OTpULATENbHYI0 KOPPEALUIO TaK KE, KAK U TMOJOKUTEIBHYIO, MOXKHO
HCIIOJIb30BaTh B CBOMX HHTepecax. Hampumep, eciu oOHapykeHa oOTpuUaTeNbHas
KOppeJsLUs U CUCTEMa M0Ka3ana 0oJIbIION MPOUTPHILI, TO B CIEAYIOLIEH CAECTKE MOYKHO
OXUJaTh OOJBIION BBIUIPHIII U TaKMM 00pa30M OTKPBHITH OOJbIIE€ KOHTPAKTOB, YEM
o0bryHO. Ecnu 1 3Ta caenka npuHeceT yObITOK, TO OH HE JOJDKEH ObITh OYE€Hb OOJIBIINM
(M13-32 OTpUIIATEIILHONU KOPPEIISIIIH).

Hakonen, npu omnpeneneH 3aBUCHUMOCTH Bbl JOJDKHBI IIPOBECTU TECTHI IO PAa3HBIM
cerMeHTaM JaHHbIX. J{J1s1 3TOro paszbeiite Bamm JaHHBIE HA 1BE WK Oojee yacteid. Eciu
BBl YBUJIUTE 3aBUCUMOCTb B IIEPBOM YacCTH, TOI1a IOCMOTPUTE, CYILIECTBYET JIU 3TA 3aBU-
CUMOCTh BO BTOpPOW 4YacTH, W TaK Jajee. DTO IMOMOXET MCKIIOUUTh Ciydau, TIJie
MOSBIISETCS KaXYINAsCs 3aBHCUMOCTh, HO (pakTHyecku ee HeT. Mcmoib3oBaHHE 3THX
IBYX MHCTPYMEHTOB (CEpUHHBIN TECT M KOAPPHUIIMEHT JIMHEHHON KOPPEISALIUHN) TOMOXKET
OTBETUTh HAa MHOTHE BOIPOCHL, OJHAKO TOJBKO B TOM Clly4ae, €CIM Yy Bac €CThb
JOCTaTOYHO BBICOKAs JOBEPUTENbHAS TpaHWIA W/HMIM JOCTATOYHO  BBICOKHM
KO3 PULIHMEHT Koppensaunu. bosbliryto yacTb BpeMEeHH 3TH HHCTPYMEHTBI BpsiL U Oy IyT
BaM IIOJIE3HBI, TaK KaK CIHIIKOM 4YacTO BO (BIOYEPCHBIX TOPIOBBIX CHUCTEMax
3aBHCHUMOCTB OTCYTCTBYET. ECil BBI IOJy4YUTE NaHHBIE, YKa3bIBAIOIUE HA 3aBUCHMOCTb,
TO CJeIyeT oO0sS3aTeNIbHO BOCIONB30BAaThCS 3TUM OOCTOSTEILCTBOM B TOPTOBIIE,
BEPHYTbCS U BKIIOYMTH HOBOE IMPABWJIO B TOProBYIO JIOTMKY, YTOOBI HCIHOJIB30BAThH



3aBUCUMOCTbG. JIpyrumu cioBaMu, Bbl JOJKHBI BEPHYTHCS U U3MEHUTD JIOTUKY TOPTrOBOM
CUCTEMBbI, UTOObI OHA YUYUTHIBAJa 3Ty 3aBUCUMOCTb (MUHYSI ONPEIEICHHbIE CIEIKU WIN
pa3buBas cCUCTeMy Ha JIB€ Pa3JIMUHbIE CHUCTEMbI, HAIPUMEpP, OAHA Ui CIENOK IOCIie
BBIUTPHIIIICH W OfHA MJIs CACJIOK IIOCie€ NpOourphimieit). Takum oOpa3om, MOXKHO
YTBEPXKAaTh, UTO, €CJIM B CHEJIKAX MOSBISETCS 3aBUCUMOCTh, BBl HE MaKCUMU3UPOBAIU
cUCTeMy. 3aBUCUMOCTb, €CIIM OHAa HailJieHa, Ha/J0 HCIOJIb30BaTh (MJIs1 3TOTO W3MEHUTE
MpaBUjia CUCTEMBbI), IOKA OHA HEe Hcue3HeT. [lepBoil cTyneHbo B yNpaBlIeHUN JEHbIaMU
A6IAeMC UCNONb308AHUE U, CIe008AMENbHO, YOaleHUue 000U 3a8UCUMOCMU 8 COEeNKAX.
YroObl y3HaTh O 3aBHCUMOCTH Oosblie, npountaite npuioxenue C: «llogpoOuee o
3aBHUCHMOCTH: pPa3BOPOTHBbIE TOYKM M TecT JJIMHBI (a3el». Mbl paccmorpenu
3aBHCHMOCTh B OTHOIICHUU TOPTOBBIX MPHUObUIEH U yOBITKOB. MOKHO TakXke MOUCKATh
3aBHUCHUMOCTh MEX]y HHIMKATOPOM M TOCJHEIYIOMIeH COCNKOW WM MEXIYy JH00BIMU
IBYMsI TiepeMeHHbIMH. UTOOBI y3HATh OOJbIIE 00 JTUX KOHIEMIHIX, MOCMOTPHUTE
npuioxenue B, a mmeHHo: paznen «buHOMUanbHOE pacnpeneneHue», MOCBAIICHHBIN
CTaTUCTUYECKOW OLIEHKE TOPTOBOM CUCTEMBI.

OObIYHBIC OINUOKH B OTHOIIEHUM 3aBUCHUMOCTH

Bynyun Tpeiinepamu, Mbl JOKHBI UCXOIUTh U3 TOTO, YTO B OOJIBIIMHCTBE PHIHOYHBIX
CUCTEM 3aBHCUMOCTH HE CyLIecTByeT. TO eCTh, IpU TOProBie B JaHHOW PBIHOYHOM CH-
CTEME, Mbl HaXOJIUMCSl B CpeJie, T pe3yJIbTaT CIEIYIOLEN CACIKN HE MPEACKa3yeM Ha
OCHOBE pe3yJibTaTa (pe3yJbTaToOB) MNPEAbIAYLIUX CIEIOK. JTO HE 3HAUYMUT, YTO B PHIHOY-
HBIX CHCTEMaxX HHUKOTrJa He ObIBaeT 3aBUCUMOCTH MEXAY chenkamu. Peub uaer o Towm,
YTO HaM CJIEJyeT JCeWCTBOBATh TaK, KaKk OyJITO 3aBHCHMOCTU HE CYILECTBYET, MIOKa HE
Oyner yOoenuTenbHBIX J0KA3aTeIbCTB 00PAaTHOTO. DTO MPOU3OUIET B CiIydae, €ClId CUET
Z v k03 GUIMEHT TUHEHHOM KOPPESIMH YKa3bIBalOT HAa 3aBUCHMOCTh Ha PBIHKE JTaXe
C ONTUMHU3UPOBAHHBIMU NTapaMETPAMH CUCTEMBI. Eciii MBI IOCUUTaeM, YTO 3aBUCUMOCTD
€CTh, KOT/Ia HET yOEeTUTENbHBIX JOKA3aTeNbCTB, TO OOMaHeM caMmu ce0s U HE MOTy4ruM
XOpOIIMX TOPTOBBIX pPeE3ynbTaToB. Jlake ecin cuctema IoKas3alaa 3aBUCUMOCTb IIPU
JOBEpUTENIbHON TpaHuie 95% nansd Bcex 3HAUEHUM IMapaMmeTrpa, 3TO HE JOCTaTOYHO
BBICOKAsl JIOBEpUTENIbHAs TpaHHUIla, 4YTOOBl C YBEPEHHOCTbIO TOBOPUTH, 4YTO Ha
OIIPEACICHHOM PBIHKE WM B OIPEIECIIEHHON CHCTEME 3aBHUCHUMOCTb MEXIY CAEIKaMU
CYyILIECTBYET.

[TepBast ommOKa 3aKIII0YaeTCs B TOM, YTO MBI MOKEM OTBEPTHYTh TUIIOTE3Y, KOTOPYIO
cienyer HNpuHATh. EciM, OQHAKO, Mbl IPUHMMAaEM THIOTE3y, KOrJa €€ CIeAayeT OT-
BEPrHyTh, TO COBEpIaeM Jpyryio ommoKy. He 3Has 3apaHee, BepHa WM HET TUIIOTE3A,
MBI JJOJDKHBI PEIINTh, KaKyIO IIEHy Mbl TOTOBBI 3aIJIaTUTh 3a MEPBYIO OIMIKOKY, a KaKylo
3a Bropyto. lHoraa onHa ommoKa cepbe3Hee, 4eM Apyrasi, U B TAKUX CIy4asX MbI TOJK-
Hbl PEIIUTh, NPUHHMATh WJIM OTBEpraThb HEMOATBEPXKACHHYIO THIIOTE3y, BBIOHpas
MEHBIIEE U3 IBYX 30I1.

Jomyctum, Bbl XOTUTE UCIIOJIB30BATh OMPEACIICHHYIO TOPIrOBYIO CUCTEMY, HO HE yBe-
peHbl, OyZeT Jin oHa paboTaTh MPH TOPTOBJIE B PEXKHUME pEalbHOTO BPEeMEHH. 3/1eCh T'H-
[oTe3a COCTOUT B TOM, YTO TOProBasi cucTema OyAeT XOpollo padoTaTh B peKUME pe-
JIBHOTO BPEMEHHU. Bl pellaere NpuHATh TUIIOTE3Y U TOProBaTh C MOMOLIBIO 3TOM CHC-
teMbl. Ecin rumore3a He MOATBEPAMTCA, TO Bbl COBEPLIUTE BTOPYIO OIIMOKY H
3ariaTuTe 3a Hee nmpourpsimiaMu. C Ipyroi CTOPOHBI, €CJIM Bbl PELIUTE HE TOProBaTh MO
CUCTEME, KOTOpasi Ha CaMOM JIeJIe OKaXKeTcs MPHUOBUIbHOM, TO COBEPIINTE MEPBYIO U3
PacCMOTPEHHBIX HaMH OLIMOOK. B 3TOM ciyuae 1ieHa, KOTOPYIO BBl 3aIUIaTUTE, — 3TO
ynyieHHsle npubemu. YUro mydme? SIcHo, 4yTo ynyieHHas NpuObLIb. XOTSI U3 3TOTO
IprMepa MOKHO ClIeJIaTh BBIBOJ, YTO €CIIM BbI COOMpAETECh TOPrOBATh IO CUCTEME B pe-
MM pPEaNbHOTO BPEMEHH, TO €, KOHEYHO, Haao ObITh MPHUOBLUIPHON Ha MPOIUIBIX
JAHHBIX, HO €CTh U JPYrOl MOTHUB JJIs1 UCIOJIb30BaHUs 3TOro npumepa. Eciau mbl gomny-
CTHM, YTO 3aBHCUMOCTb €CTh, KOTJ]a (PAKTHYECKH €€ HET, TO COBEPIIUM BTOPYIO OIIHOKY.
Ilena, KOTOpPYIO MBI 3aIUIATUM, — pEANbHBIN YOBITOK. OHAKO €CIM MBI IOMYCTUM, YTO



3aBHCUMOCTH HET, a OHAa HA CAMOM JIeJI€ €CTh, TO COBEPILIUM IEPBYIO OMIMOKY U yITyCTHUM
npuObLIb. Coriacurech, 4TO Jy4Yllle YIIyCTUTh IPUOBLIb, YeM MOHECTH pealibHble yObIT-
ku. [TosTomy, moka He OyaeT yOeauTeNbHOr0 J0Ka3aTeIbCTBA 3aBUCUMOCTH, BaM JIydllle
UCXOIUTh U3 TOrO, YTO MPUOBUTM U YOBITKM B TOProBie (HEBa)XHO, MO0 MEXaHUYECKOU
CHCTEME WJIM HET) HE 3aBUCAT OT MPEABLAYIIMX PE3yJIbTaTOB. 3/1€Ch, KaK MOXKET IOKa-
3aTbCs, CYIIECTBYeT HEKHMH mapajokc. Bo-mepBbIX, €ciu CylecTBYeT 3aBUCHMOCTH B
cleNKax, TO cucTeMa mnojxontuManbHa. OJHAKO O 3aBHCHMOCTM HUKOTJA HENb3sl To-
BOPHUTH C TOJHOW YBEpPEHHOCThIO. Ecim MbI Oynem nelcTBOBaTh, Kak OyITO 3aBUCH-
MOCTB €CTh (Koraa (pakTH4ecKH ee HeT), Mbl COBEPILINM 0oJiee TOPOTOCTOSAIIYIO OIINOKY,
4yeM eclii Obl IeCTBOBANIM, Kak Oy/ATO 3aBUCUMOCTH HET (Koraa (pakTHYecKu OHa eCTh).
JlommycTuM, 4TO B CHUCTEME ¢ UCTOpHel u3 60 clIenok Ha OCHOBE CEpPUMHOIO TecTa
oOHapy»XeHa 3aBUCHMOCTb C JOBEPHUTEIbHBIM YpoBHEM 95%. MblI xoTuM, 4yTOOBI Halla
cucremMa Obljla ONTHMAJIbHOM, MO3TOMY COOTBETCTBYIOLIMM 00Opa3oM M3MEHsSEeM ee Ipa-
BUJIA, YTOOBI MCIOJB30BaTh 3aMEUEHHYIO 3aBUCUMOCTb. [IpenmnonoxumM, mocie 3Toro y
Hac octaercs 40 cHENOK, U 3aBHCUMOCTH OOJbIIE HET, B Pe3yJbTaTe, Mbl MIPUXOJUM K
BBIBOJIY, UTO MPaBUJIa CUCTEMBI ONTUMaIbHBL. Tenepb mpu 40 caenkax Mbl moxydaem 0o-
Jee BbICOKOe onTuMaibHoe f, uem npu 60 (6onee moapodbHo 06 ontumansHoM f — nanee
B 3TOM T11aBe). Eciiu BBI OyjeTe TOproBaTh MO 3TOW CUCTEME C HOBBIMU IPABHIIAMH, UC-
MOJIB3YIOIIMMH 3aBUCUMOCTD, IPUMEHSS 00Jiee BBICOKOE COMYTCTBYIOIIEE ONTUMAIILHOE
f, a 3aBHCMOCTH Ha caMOM JIeJie HET, TO pe3yabTaT Oyaer Ommke k 60 caenkam, 4eMm K
40 cnmenkam, B KOTOPBIX OBLIM IOKa3aHbl JydIIWEe pe3ynbTaTbl. Takum oOpaszom, f,
KOTOpOE BBl BBIOpasiu, OyJIeT CABUHYTO BIIPaBO, YTO BBIPA3UTCA B MOTEPSAX, KOTOPHIE BB
MIOHECETE M3-3a TOTO, YTO MPEAINOJIOKMINA 3aBUCUMOCTh. EClii 3aBHCHMOCTH MPUCYT-
CTBYET, TOTJa Bbl OyzeTe Omke K MUKy KpuBOH f, Jomyckarolieil, 4To 3aBUCUMOCTb CYy-
mectByeT. Ecnu ObI BBl pemuiy, 4To 3aBUCIMOCTH HET, KOT/1a (paKTHUYEeCKH OHa eCTh, TO
BbI ObUTH OBI ClIeBa OT NMUKa KpuBoi f, n Bama cucrema Oblta ObI TOAONTHMAIBHOM (HO
BHI IOTEPSIETE MEHBIIIE, YeM €CJIM Obl ObLITH CIpaBa OT MUKA).

Kopoue roBops, nmmre 3aBUCUMOCTh. Eciii OHa OOHAPYKHUTCS C JTOCTaTOYHO BBHICO-
KOH BEpOSTHOCTBHIO, TOT/Ia U3MEHUTE IMpaBUJIa CUCTEMbI, YTOOBI MCIOIB30BATh 3Ty 3a-
BHCUMOCTh. B MIPOTHBHOM cilydae, MpH OTCYTCTBUH YOETUTEIHHOTO CTaTUCTHYECKOTO
JI0Ka3aTeNIbCTBAa 3aBUCUMOCTH, CUYMTANTE, UTO €€ He CYIIeCTBYET (M Bbl IOHECETE MEHb-
IIHE MTOTePH, eClI (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 TOKa BBl HEe Oy/IeTe yBEPEHBI, YTO PHIHOYHAS CUCTEMa UMEET ITOJIOKH-
TeIbHOE MaTeMaTHYeCKOoe OXKuIaHue. MaTeMaTH4ecKoe OXKHUIaHHUE SBISIETCS CYMMOI,
KOTOPYIO BBl MOXKETE 3apaboTaTh WM MPOUTPaTh, B CPEIHEM, 1O KaKAoW craBke. Ha
SI3BIKE a3aPTHBIX UTPOKOB 3TO MHOTIa HA3BIBACTCS «Mpeumyujecmeom uepoxa» (eciam oHoO
MIOJIOKUTEIFHO JISl UTPOKA) WIIH «Npeumyuecmeom Kazuroy (€Cim OHO OTPHULIATEITHLHO
JUTSL UTPOKA):

N

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

rae P = BeposATHOCTH BBIMIPBIIIA WU IIPOUTPHIIIA;

A = BpIUTpaHHAsA WIKA IPOUTPAHHAS CyMMa;

N = KOIH4YeCTBO BO3MOKHBIX PE3YIbTATOB.

MaremaTnueckoe 0KMJaHUE — 3TO CyMMa IPOU3BEIECHUN KaKIOTO BO3MOKHOI'O BBINT-
PBILLIA WY IIPOUTPHIIIA U BEPOATHOCTU TAKOI'O BBIMTPBIIIA WM IIPOUTPHILIIA.



JlaBaiiTe paccMOTpUM MaTeMaTHYECKOE 0XKMJAHUE UIphl, Tae y Bac ecTb 50% maHcoB
BbIMIPATh 2 gosutapa u 50% mancoB npourpats | nomiap:
Maremaruueckoe oxumanne = (0,5 * 2) + (0,5 * (-1)) =1+(-0.5) =0,5

B takom ciryuae Balle MaTeMaTH4eCKOE OXKHIaHUEe — BBIMTPHIIT 50 IIEHTOB, B CPEIHEM,
3a0pOCOK.
PaccmoTpuM cTaBKy Ha OIMH HOMEp B pyJieTKe. B 3ToM ciryuae Baiie mMareMaTHyec-

KO€ OKNIAaHHUEC COCTAaBUT:
MO =((1/38)* 35)+((37/38) *(-1)) = (0,02631578947 * 35) + (0,9736842105 * (-1)) =

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

Ecnu BbI nocraBute 1 nosap Ha HOMED B pyJIeTKE (aMEPUKAHCKUN ABOWHOM HOJMb), TO
MOJKET€ OXKHUIaTh IPOUTPHIN, B CpeaHeM, 5,26 LEeHTOB Ha oauH Kpyr. Ecmu BbI
MOCTaBUTE 5 JIOJUIAPOB, TO MOKETE OXKHUAATh MPOUTPHIII, B cpeaHeM, 26,3

LIEHTa Ha OJUH KpyT. OTMEThTE, YTO pasiuunbie CMAsKU UMem pa3iuyHoe Mmamemamu-
yecKoe 0AHCUOAHUE 8 OEHENHCHOM GbIPANCEHUU, HO 8 NPOYEHMHOM OMHOUIEHUU OM CIAGKU
oHO 6cez0a oounarkoso. Odcuoanue cepuu CcmasoK AGIAEMCS CYMMOU 3HAYEHUU
ooicudanuil omoenvbHuix cmaeok. IloaTomy ecium mpu urpe B pyJeTKy Bbl cTaBUTE |
JI0JUIap Ha YKCIIo, 3aTeM 10 mou1apoB Ha YUCIIO0, 3aT€EM S5 J0JUIapOB Ha YUCIIO0, TO BAllUM
O0IINM OXHJIaHuEM OYIeT:

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

Takum oOpaszom, ciemyer oKuaaTh Tpourpei 84,16 1meHTa. DTOT MPUHIAIT OOBSICHSET,
MOYEMY CHUCTEMBI, B KOTOPBIX MBITAIOTCS U3MEHUTHb pa3Mep CTaBOK B 3aBUCUMOCTH OT
TOT0, CKOJIKO MPOUTPHIIIECH MM BBIMTPBIINIEH ObLIO (IOMycKas MpolLecc HEe3aBUCHUMBbIX
WCIIBITAaHUM), CUMTAIOTCS MPOUTPHIMIHBIMU. CyMMa OTpULATEIbHBIX OXUIAHUN [0
CTaBKaM BCEI/1a SIBJISIETCS OTPULIATEIbHBIM OKUJaHUEM !

B oTHOmIEHNN yTripaBieHUs: KaUTAJIOM OY€Hb BaXKHO MIOHUMATh, Yo Npu uepe ¢ om-
PUUAMETILHBIM 0HCUOAHUEM Hem CXeMbl YNPABIeHUsT OeHb2AMU, KOMOPAsL MONCEMm
coenamsv 8ac nobedumenem. Eciu 6vt npodonscaeme uepamo, mo He3a8ucumo om
cnocoba ynpasieHus 0enb2amu 6bl RPOUZpaeme 8ech 6aul cuem, KAKUM 0bl 0601buUM
OH Hu 0bl]1 6 HauaJle.

OTa akcMOMa BEpHA HE TOJIBKO ISl UTPBHl C OTPULATENIBHBIM 0XXKHJIAHMEM, OHA HC-
TUHHA TAKX€E ISl UTPhI C PaBHBIMU I1aHcaMu. [103TOMy €TMHCTBEHHBIN ClTydaid, Korjaa y
BaC €CTh IIIAHC BBIUTPATh B JOJTOCPOYHOM MEPCIIEKTUBE, — 3TO UTPa C MOJIOKUTEITLHBIM
MaTeMaTHYeCKUM oOXujgaHueM. Kpome TOro, Bbl MOXKETE€ BBIUIPATh TOJBKO B JIBYX
cinyyasix. Bo-mepBbIX, MpU HCTOIB30BaHUU CTAaBKU OJMHAKOBOTO pa3Mepa, BO-BTOPBIX,
UCIIONB3Ysl CTaBKU mpH f, MeHbIeM 3Ha4deHusl f, COOTBETCTBYIOIIETO TOYKE, B KOTOPOU
cpeanee reomerpuueckoe HPR cTaHOBHUTCS paBHBIM HIJIM MEHBIINAM 1.

OTa akcMoMa MCTUHHA TOJBKO MPHU OTCYTCTBUU BEPXHETO MOTJIOLIAIONIETO Oaphepa.
Hamnpumep, azapTHbIif UTPOK, KOTOPBIM HaunHaeT co 100 momiapoB, MpPEeKpaTUT UTPaTh,
ecnu ero cueT BoipacteT A0 101 momnmapa. Ota BepxHsasa uenb (101 momnap) HasbiBaeTcs
MOTJIONIAOIINM OaphepoM. [lomycTum, UTPOK BCeTia CTaBUT | 10JU1ap Ha KPacHBINA IBET
pynetku. Takum o0pa3oM, y Hero HeOONbIIOE OTPUIIATEIBHOE MaTeMaTUYecKoe
oXXujaHue. Y Urpoka Oosiblie NIaHCOB YBUJETb, Kak €ro cueT BbipacTeT A0 101 mommapa
U OH MPEKpaTUT UrpaTh, Ye€M TO, YTO €Tr0 CUET YMEHBIIUTCA A0 HyJs, U OH Oyaer
BBIHYKJICH MPEKPATUTh UTpaTh. Eciii OH OyAeT MOBTOPSATH 3TOT MPOLIECC CHOBA M CHOBA,
TO OKaXETCs B OTPUILIATEIbHOM MAaTe€MaTHUYECKOM OXuJaHuU. Eciiu chirpaTh B TaKylo
UTPY TOJBKO pa3, TO aKCHOMa HeM30eKHOro OAHKPOTCTBA, KOHEYHO XKe, HE MPUMCHHIMA.
Paznuune mexny OTpULIATENbHBIM OXXUAAHUEM U IMOJOKUTEIbHBIM 0XKHIAaHHUEM — 3TO
pasnuyue MEeXy KU3HBIO U cMepThio. He mmeeT 3HaueHus, HaCKOJIBKO TOJI0KHUTEIIBHOE
WJIM HACKOJIBKO OTPULIATEILHOE 0XKHUAAHHUE; BAXKHO TOJBKO TO, IMOJOKUTEIBHOE OHO WJIU



orpunarenpHoe. IloaToMy 10 paccMOTpeHHMs BOIPOCOB YIIPABJICHUS KallUTaJIOM BbI
JOJKHBI HAMTH UTPY C MOJIOKUTETBHBIM 0)KUJaHUEM.

Ecnu y Bac Takoii Urpel HET, TOTJa HUKAKOE yMpaBJICHHUE JCHbIaMU B MHpE HE CIia-
cer Bac.' C Ipyroil CTOPOHBI, €CIIM Y BAC €CTh MONOKUTEIBHOE OKHIAHHE, TO MOXKHO,
MOCPEACTBOM MPABWJIBHOTO YMPABICHUS JIEHbraMH, MPEBPATUTh €ro B (PYHKIMIO JKC-
MOHEHLIMaJbHOrOo pocta. He mMmeeT 3HaueHUs, HACKOJIBKO MaJl0 3TO MOJIOXKUTEIHHOE
oxumanue! J[pyrumu cioBamMu, HE MMEET 3HAYCHUS, HACKOJIBKO MPHUOBUIbEHA TOPTOBas
cuctema Ha ocHoBe 1 koHTpakTa. Eciim y Bac ecTb cucrema, Kotopas BbIMrpbiBaeT 10
JOJJIApOB  HAa KOHTPAaKT B OJHOM chenke (mocie BblUeTa KOMHCCHOHHBIX U
MIPOCKAJIB3bIBAHUS), MOKHO HCIIOJIb30BaTh METOJbl YNPABICHHUS KalHUTajJOM TaKUM
o0pa3zom, 4ToOBI clenath ee 0ojee MPUOBUIBHOM, YeM CHUCTEMY, KOTOpasl MMOKa3bIBaeT
cpennoro npuObuTh 1000 monmmapoB 3a cAenky (Tocie BbhIUETa KOMHUCCHOHHBIX H
MpOCKalb3bIBaHUs). MMeeT 3HaueHWe HE TO, HACKOJIBKO MPUOBUIbHA Balla CHCTEMa
ObUTa, a TO, HACKOJBKO OINpPEAENEHHO MOXXHO CKa3aTh, YTO CHCTEMa IOKaXeT, IO
KpaifHell Mepe, MUHUMalbHYI0 TpuObUTL B OyaymeM. IlosTomy Hambonee BaskHOE
MIPUTOTOBJICHHE, KOTOPOE MOXET CcIeNaTh Tpeiaep, — 3TO yOeAuTbcs B TOM, YTO
cucTeMa MOKaKeT MOJOXKHUTEIbHOE MaTeMaTHUeCKoe OXujpaHue B Oyaymiem. [[ns Toro
9YTOOBI UMETh MOJIOKUTEIBHOE MaTeMaTHYECKOe OKUAAHNUE B OyAyIIeM, OU€Hb BaKHO HE
OrpaHUYMBATh CTENEHU CBOOOIBI Balle CHUCTEMBI. DTO JOCTUTAETCSI HE TOJIBKO
YOpa3AHEHWEM WM  yMEHbIIEHHWEM  KOJMYECTBAa  IMapaMeTpoB,  MOAJEKAIIUX
ONTUMM3AIMK, HO TAaKXKe M IyTeM COKPALICHHS KaK MOXXHO OOJIBIIEro KOJINYECTBa
npaBuil cucteMbl. Kaxplii mapameTp, KOTOPBIM Bl A00aBiseTe, KaXa0€ MPaBUiIo, KO-
TOpOE Bbl BHOCHUTE, Ka)KJ0€ MeJbyaiilliee N3MEHEHUE, KOTOPOE BBl JIEJIA€TE B CUCTEME,
COKpall[aeT YUCJIO CTemneHel cBoOoabl. B mpaeane, BaM HY)XHO MOCTPOUTH JOCTATOYHO
MPUMUTHBHYIO U MPOCTYIO CUCTEMY, KOTOPasi MOCTOSIHHO Oy/1e€T MPUHOCUTH HEOOJIBIIYIO
npuOBUTH TIOYTH HA JIIOOOM phIHKE. VI CHOBa Ba)KHO, YTOOBI BBI TIOHSUIM, — HE MMEET
3HAaYEHUS, HACKOJIbKO MPUOBUIbHA CHCTEMA, ITOKa OHAa MPUObLIbHA. JIeHbIH, KOTOPBIE BB
3apaboTaeTe B TOproeie, OyayT 3apaboTaHbl mocpeacTBOM 3()(HEeKTUBHOTO yIpaBiICHHUS
neHpramu. ToproBas cucreMa — 3TO TPOCTO CPEACTBO, KOTOpPOE JaeT BaM
MIOJIO)KUTEIBHOE MaTeMaTHYECKOE 0)KHMJAaHUE, YTOObI MOXKHO ObUIO MCIOJB30BaTh yII-
paBieHue aeHbramu. CHCTEeMBbI, KOTOpble paboTaroT (MOKa3bIBAIOT, MO KpailHel Mepe,
MUHUMAaJIbHYIO MPUObUIb) TOJBKO Ha OJHOM WJIM HECKOJBKHUX PbIHKAX WM UMEIOT pas-
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
MHOT'O BPEMEHHU U YCWJIMM Ha ONTUMU3ALMIO PA3IMYHbIX MPaBUJ U 3HAYEHUI mapamer-
POB TOPTOBOM CHCTEMBI. JTO JAeT COBEPIICHHO MPOTUBOMOJIOXKHBIE pe3yabTaThl. Bmec-
TO TOT0, YTOOBI TPATUTh CUJIbI U KOMIIBIOTEPHOE BPEMS HA yBEJIIMYEHHE MPUObLIEH TOp-
TOBOM CHCTEMBI, HANPaBbTE SHEPTUIO0 HA yBEIUYCHHE YPOBHS HAJEKHOCTH MOTyYEHUS
MUHUMATBHON TIPUOBLITH.

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

HaBaiiTe Ha30BeM cienyronryro cucreMmy «Cucrema A». OHa cOCTOUT U3 2 CHEJOK: Iep-
Basg BbMrpeiBaeT 50%, BTopas npourpsiBaeT 40%. Ecau Mbl HE peMHBECTHpPYEM IpH-

! 3T0 NMpaBUIIO MPUMEHNMO K TOProOBJIE TOJIBKO B OHON PHIHOYHOM cucteMe. Korna Bbl HaunHaeTe Toproats Ooiee
9YeM B OJJHOH PHIHOYHOM CHCTEME, TO BCTyNaeTe B HHyIO cpedy. HampumMep, MOXKHO BKIIIOUNTH PRIHOUHYIO CHCTEMY C
OTPHUIIATEIBHBIM MaTEMAaTHIECKHM OXKUJAHUEM [T OJHOTO U3 PHIHKOB U B JIGHCTBUTENILHOCTH MOIYYHTh OoJiee
BBICOKOE MAaTEMaTHUECKOE OXKUAAaHHUE, YeM IIPOCTO MATEMaTUYECKOE O’KUIaHUE TPYIIIbI IO BKJIIOYEHUS] CUCTEMBI C
oTpHULATEeIbHBIM OxkHuIaHueM! boiee Toro, BO3M0OXKHO, 4YTO MATEMAaTUUECKOE OXKMUJAHUC JUI TPYIIILI ¢ BKIIOUCHUEM
PBIHOYHOM CHCTEMBI C OTPHIATEILHBIM MAaTEMATHIECKIM OXXHIaHHEM OyIeT BBINIE, YeM MaTeMaTHIECKOE OXKUAaHNE
10001 0TIEeIbHOM phIHOUHOMN cucTeMbl! B HacTosiee BpeMsi Mbl pacCMaTpUBaeM TOJIBKO OJJHY PHIHOYHYIO CUCTEMY, U
UTSL TOTO, YTOOBI METOBI YIIPABIICHUS JJeHbraMU paboTanu, HeoOX0JUMO UMETh ITOJIOKUTEIFHOE MATEMaTHIECKOe
OXKHJIAHHE.



ObUIb, TO BHIUTPBIBaeM 10%, eciiu peMHBECTUPYEM, Ta XK€ MOCIEA0BATEIBHOCTh CACIOK
naet npourpsi 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 (Bemrpsim 15% u npourpseim 5%), koTopas
Tak ke, Kak u cucreMa A, mpuHocuT 10% 3a 2 choenku mpu OTCYTCTBUM PEUH-
BectupoBanus. Ho mocmoTrpute Ha pe3ysabTaThl CUCTEMBI B nipy peMHBECTHPOBAHUU:

B OTJIMYME OT CUCTEMBI A OHa 3apadaTbIBAaET ACHBIU.

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)kHO IOHMMATB, YTO NpuU MOpP2o6e C peUH8eCmMUPOSaHUuem 6blUSPblUHASA CUCMeEMA
ModCcem npespamumscsi 8 NPoOUSPbIUHYI0 cucmemy, Ho He Haobopom! BeIMrpbIIHasS

CUCTEMa  TMpeBpaliaeTcsi B  MPOUTPHIIIHYIO

cUCTeMy IpH  TOproBile ¢

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

OKOHYAmMeNbHblll  pe3yabmam.  ITO

BEPHO IpU  OTCYTCTBUHU

PEUHBECTUPOBAHMS, HO U MPU PEUHBECTUPOBAHUU (XOTS MHOTHE OLIMOOYHO MOJIAraoT,

YTO ATO 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 Mbl PEMHBECTUPOBaHHE WM HeT. OAHUM U3 IUIIOCOB IPU
TOPrOBJI€ HA OCHOBE PEHMHBECTUPOBAHMS SBISAETCS TO, YTO HPOMUIPHILN OOBIYHO
criaxuBarorcss. Korma cucrema BXOOUT B IEPUOJA  IPOWIPBIIEH, 33 KaXIOU
IIPOUTPBILIHOMN CIENKON CIAENYET CHENKa C MEHBIINM KOJINYECTBOM KOHTPAKTOB.

Ha nepBbIif B3risa KakeTcsi, YyTo JIydllle TOProBaTh 0€3 peMHBECTHPOBAHUS, TaK Kak
B 3TOM Cllyyae BEpOATHOCTh BBIUTphIIIA Oojbine. OJHAKO 3TO HENMPaBWIBHOE YT-
BEp)KJIEHUE, TaK KaK B peaJbHOM TOProBj€ Mbl HE 3a0upaeM Bce NMPUOBUIM U HE IO-
KpbIBaeM BCE€ HallM YOBITKHM, N00aBisAs cpelcTBa Ha cyeT. bonee Toro, mpupona
MHBECTUPOBAHUS WM TOPTrOBJIM OCHOBAaHA HAa CMEIIMBAHUU MCXOJIHBIX U MOJYYEHHBIX B
pe3yJbTaTe TOProBiu cpeAcTB. Eciu Mbl HE NMPOM3BOAUM 3TOTO CMEIIMBAaHUS (Kak B
cllydae OTCYTCTBMSI PEMHBECTHPOBAHMSI), TO HE MOXKEM HAJEeTCsl Ha 3HAUYUTEIbHOE
YBEJIIMUEHHUE KalUTaJIa.

Ecmu cucrema nmocratouHo 3¢QexTrBHA, TO MPHUOBUIM, TONXYYEHHBIE HA OCHOBE
pEMHBECTHpPOBaHUsA, OyayT HaMHOro Oojblle npuObLIeH, MNOIy4YeHHBIX 0e3
MHBECTUPOBAHUS.

HN3meHeHHe cTENEHHN NPUIroAHOCTH CUCTEMbI AJI PCUHBECTHPOBAHUA
MOCPEACTBOM CPEAHET0 recOMETPUIECCKOTO.

J1o HaCTOAIIEr0 MOMEHTA MBI BUJIENH, KaK CUCTEMY MOXHO Pa3pyLIUTh, Oyarogaps
OTCYTCTBHIO CTA0OMJIBHOCTH OT CHIETIKHU K czenke. He o3HadaeT Jiv 3TO, 4TO MBI JIOJKHBI
MIPEKPATUTH TOPTOBIIIO U MOJOXKUTH IEHBI'H 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

Tenepb, €CJIN MBI I[QﬁCTBHTQJIBHO CTpEMHUMCA K TIOCJICAOBATCIIbHOCTHU, PACCMOTPHUM
OaHKOBCKHI JENO3UT, AOCOTIOTHO CTaOMIBHBIM MHCTPYMEHT (110 CPaBHEHUIO C TOPTOB-
neit), BbITUIauMBaroOui 1 MyHKT 3a ompeneneHHbI nepuoa. HazoBeM 3Ty cepuio cuc-
temor C. Hama e — MakCMMHU3UPOBaATh MPHUOBUIH MPU TOPTOBJIE C PEUMHBECTHPOBA-
HueM. C 3TOil TOYKH 3pCHHA Halla Jiy4diaass PpCHMHBCCTHUIHWOHHAA IMOCICAOBATCIBHOCTD
MMeEeT MECTO IPH MCIOob30BaHuu cucTeMbl B. Kak BbIOpaTh HaWIyuIIyto cCUCTeMy Hpu
HAIMYMKA MHQOPMAIMU TOJIBKO O Topromie O0e3 peuHBecTHpoBaHus? Ilo mpoueHTy
BBIMTPHITITHBIX cneok? [lo obmieit cymme 3apadotka? 1o cpenneit caenke? OTBeTOM Ha
9THU BOMPOCHL GYI[CT «HET», TaK KaK OTBCTUB «a», Mbl JOJI’KHBI TOProBaTh MO CUCTCMC A
(M UMEHHO 3TO pelIeHUuEe MPUMET OOJBITUHCTBO (DBIOYEPCHBIX TpeimepoB). UTo ecnm
MPUHSTH pPElICHUe, MUCXOMs W3 HAauOOJbIIeH CTa0WIBHOCTH (TO €CTh MCXOIs W3 Hau-



0O0JIBIIIEr0 OTHOLICHUH CPEAHsIS CAeNKa / CTAHAAPTHOE OTKIOHEHWE WIIM MCXOJS U3 ca-
MOT0 HM3KOT'O CTaHJapTHOTro OTKJIOHeHuH)? Kak HacueT caMoro BBICOKOTO OTHOILIEHUS
PUCK / BRIUTPBIII UM CAMOTO HU3KOTO MPOUTPHINIA? ITO TOXKE HE MOMOXKET HaM C Ipa-
BUJIbHBIM O0TBeTOM. Ecnu MbI OyzieM BBIOMpATh cUCTEMY IO 3THM MpPHU3HAKaM, TO Jydlle
MOJIOKUTH JCHBIY B OAHK ¥ 3a0BITh O TOPTOBJIE.

Cucrema B o0nagaer XxopomnM coueTaHueM MPUOBUTBHOCTH U CTAOMIBHOCTH. CUCTEMBI
A u C He o0naiarT 3TUMU KauecTBaMU. BOT moyemy cucrema B paboraet mydiie Bcero
IIpU TOPTrOBJIe€ C peWHBecTUpoBaHHWEM. KakoB Hamimydmuii crnocod H3MepeHHus 3TOro
«xopotero codetanusi»? JlaHHYIO MpoOIeMy MOXHO PEUIUTh C TMOMOIIBIO CPEIHEro
F€OMETPUUYECKOr0. ITO MPOCTO KOPEeHb N-i CTENEHH U3 OTHOCUTEILHOIO KOHEYHOrO Ka-
nutana (TWR), rae N siBisierca koiauduecTBoM nepuojoB (caenok). TWR st atux pac-
CMaTpPUBAEMBIX TPEX CUCTEM OYyIIyT CIEAYIOLUIUMHU:

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

Cucrema C v ,‘ 1,040604

Tak Kak B KaXJI0M TaKOW cucTeMe 1o 4 CACNKH, TO, YTOOBI MOJYUUTh CPEIHEE TeO-
METPUUYECKOE, BO3bMEM KOPEHB yeTBepTOou creneHn TWR.

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

N
(104 . TWR= [ HPR.

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

rae N = o0I1ee KOJIHMYECTBO CIENIOK;

HPR = npulsis 32 onpeaeneHHbIN epro (€IUHHIIA IUTIOC YPOBEHD 10 X014,
nanpumep HPR =1,10 o3nauaet 10% npuObLiIb 32 JaHHBIHA [IEpUOJ, CTaBKy WM
CHETIKY);

TWR =konuuecTBO A0IApOB HA KOHEIl CEPUU MEPHUOAOB / CTaBOK / CIEIIOK Ha
JIOJUTap MEPBOHAYAIIBHON MHBECTULIUH.

Z[anee npeaAcCTaBJICH ,Z[perﬁ croco0 BBIPAXKCHUA OTUX IICPCMCHHDBIX:

(1.06) TWR = (koHeuHOE cocTOsTHUE cueTa) / (HauaiapbHOe cocTosiHue cuera) CpenHee

reomerpuueckoe (G) paBHO Bamemy (akTopy pocTa 3a Urpy, Wiu:

(1.07) G = (KOHEYHOE COCTOSIHME cYeTa / HAYaJbHOE COCTOSHHE CYETa)
~ (1 / XOJIM4ecTBO MIp)
Kaxk mbI yxe ckazanu, cpeiHee TeOMETpUIecKoe — 3TO (aKTOp POCTa BaIlEro cyeTa
3a urpy. CucremMa ¢ HauOONBIINM CPEAHUM T'€OMETPUUYECKUM SIBISIETCS CHCTEMOH,
KOTOpasi IPUHECET HAMOOJBIITYIO MPUOBLIL, €CITU TOProBaTh HA OCHOBE PEHHBECTHPO-



BaHUs J0X0J0B. CpenHee reoMEeTpUYECKOE MEHBIIE €IMHUIBI 03HAYAET, YTO CHCTEMA
OyZIeT TepsTh IEHbI'H, €CJIH Bbl OyJleTe TOProBaTh HA OCHOBE PEUHBECTUPOBAHUS.

D¢ ekTHBHOCTP MHBECTUIIMI YACTO OLIEHMBAETCS C TOYKH 3PEHUS JUCIEPCUU JI0-
xonoB. Koadpdunuentsr Illapma, Tpeitnopa, [[xeHcena, Bamu u Tak ganee, mbITalOTCS
cooTHecTH 3((PeKTUBHOCTP MHBECTHPOBaHUS ¢ Aucriepcueii. CpeqHee reoMeTpruyeckoe
MOXKHO paccMaTpuBaTh KaK OJHY M3 Takux BeauuuH. OJHAKO B OTJIMYHE OT JIPYrHX
KO3 QHUIHMEHTOB CpeHee reoOMeTpuIeckoe u3MepseT F3PPeKTUBHOCTb MHBECTUPOBAHUS
10 OTHOIICHUIO K JUCIEPCHH B TOM XK€ MaTeMaTHuecko (opme, B KOTOPOH 3amaeTcs
OayaHC BallIero cyera.

VYpaBuenne (1.04) MOXHO MPOKOMMEHTHUPOBATH cienytomuM oopazom. Ecnmu HPR =
0, TO BBI OJHOCTHIO BBIIIETE M3 UIPbI, TaK KAaK BCE, YTO YMHOXKAETCsI HAa HOJb, PABHO
Hymro. JIro6ast GombImasi MpOUTPHIITHAS caelka OyJeT MMETh caMoe HeOJaronpusiTHOES
BiaustHue Ha TWR, Tak Kak 3Ta QYHKUIUSA MYIbMUNIUKAMUEHA, 3 HE A0OUMUEHA.

Kak syuie Bcero penHBecTHPOBATH

Jlo 3Toro MomeHTa peusb 1uia o peuHsectupoBanuu 100% cpencts co cueta. M XoTs Ham
M3BECTHO, YTO Ui MaKCHUMHU3AIMH TOTCHIIMAIBHO MPUOBUIBHON CHCTEMBI MBI JOJKHBI
PEMHBECTUPOBATh, UCIIOJIb30BaHKUE B Kax 101 caenke 100% kanuTana Bps[ 1M pa3yMHO.

Paccmotpum urpy (50/50) ¢ 6pockom moHeTsl. [Ipennonoxum, Bam miaTiT 2 qojuiapa,
€ClIM Bbl BBIMTpBIBaeTe, U TepseTe 1 noiuiap, eciu MpourpbiBaeTe. MaTemaTniyeckoe
oxuganue cocrasiset 0,5. Jlpyrumu cioBamu, clieyeT 0KHIaTh BbIUTphIA 50 IIEHTOB
B CpefHeM 3a OpOocOK. DTO BEpHO AJs MEpBOro Opocka M JUId BCEX MOCIETYIOLIMX
OpOCKOB TIpH YCJOBHH, YTO BBl HE yBEIWYMBaeTe CyMMy cTaBku. Ho B mpomecce
HE3aBUCHMBIX HCHBITAHUA MMEHHO 3TO U ciedyeT Aenarb. Koraa Bl BBIMIPHIBAeTE, TO
JIOJKHBI YBEJIMUMBATh CTaBKY MPH KaXkJI0M OpOCKe.

JlonycTuMm, Bbl HAUMHAETE UIPY C OJHOIO JOJUIApa, BEIMTPHIBAETE MPH IEPBOM OpocKe U
3apabarbeiBaeTe nBa gosuiapa. [Ipu ciemyromem Opocke BbI TakKe CTaBUTE BeCh cueT (3
J0J1apa), OJHAKO Ha 3TOT pa3 MpOUIphIBaeTe M Tepsere 3 aoiapa. Bel mpourpanu
IepBOHAYaAJIbHYI0 CyMMY B | Jojutap u 2 gojuiapa, KOTOpble paHee BbhIUrpanu. Eciu Bbl
BBIMIPbIBaeTE MPH MOCIeIHEM Opocke, TO 3apabaTeiBaeTe 6 JOIAPOB, TaK Kak CIeNalu
3 craBku o 1 gonmapy. Jleno B Tom, uTo eciv Bbl ucnosibdyetre 100% cuera, TO BblifeTe
U3 UIpbl, KaK TOJIBKO CTOJIKHETECh C TPOUIPBIIIEM, YTO SIBISETCS HEU30€KHBIM
coObiTieM. Eciii GBI MBI MOTJTIM TIepeUrpaTh MPEIbIIyIINiA CIeHApUi W BHI Jeaiu Obl
CTaBKM 0€3 pEHMHBECTUPOBAHMSA, TO BBIUTpalu Obl 2 Jojjapa Hpu MEpBOH CTaBKE U
npourpanu 1 gosutap mpu BTOopol. Temeppb Bamia yucras npuObuib 1 Jonap, a cyer
paBeH 2 nosapaM. ['ie-To Mexay STUMH JIByMsl CLICHApUSIMU HAXOAUTCS ONTUMAJIbHBIN
BBIOOp CTAaBOK TMpH TIOJOXKHUTEIBHOM OXuAaHuu. OJHAKO CHavyaja MbI JOJDKHBI
paccMOTpeTh ONTUMAJIBHYIO CTPAaTerdi0 CTaBOK JJs MIPbl C OTPHULATEIBHBIM
oxuganveM. Korga Bbl 3HaeTe, 4yTo Wrpa HMMEET OTPULIATEIbHOE MaTeMaTHYECKOe
OKHJIaHUe, TO JTydIleil craBkoil OyneT oTcyTcTBHEe cTaBKU. [IoMHUTE, YTO HET CTpaTeruu
VIOpaBJICHUSI JEHbraMH, KOTOpas MOXET TMPEBPAaTUTh IPOUTPHINIHYI0O WIPYy B
BBIMIPBIIIHYI0. OHAKO €ClIM Bbl JIOJDKHBI CHIeNIaTh CTaBKY B WUIPE C OTPHULATEIbHBIM
OKUJAHUEM, TO HaWJIy4dlled cTparerueil OyIaeT cmpame2usi MaKCUMAIbHOU CMEN0CMmU.
Jlpyrumu  cioBamMM, BaM HaJA0 CAeNaTh Kak MOXHO MEHbIIE CTaBOK (B
MIPOTUBOMOJIOXKHOCTh UIPE C MOJOKUTEIbHBIM OXKHUJAHUEM, TAE CIEAYeT CTaBUTh Kak
MOXHO 4ame). Yem Oonblie TMOMNBITOK, TeM OOJbII€ BEPOATHOCTb, YTO MpHU
OTPHILIATEIFHOM OXHJAHUH BBl Tipourpaete. [1o3ToMy Hpu OTpUIATEIHHOM OXKUIAHUU
MEHbILIE BO3MOYKHOCTH Ul MPOWIpHINIA, €CIIM JUIMHA WUIPhl YKOpayuBaeTcs (TO ecThb
KOTJ]a YHCJIO TONBITOK Npuommkaercss K 1). Ecnu BbI urpaere B urpy, rjae ecTh IIaHC
49% Bpmrpars 1 gomnap u 51% npourpats | nostap, To Jydiie BCEro CAeIaTh TOJIBKO
OJTHY TONBITKY. Yem 0oJblie cTaBOK BBl OyJeTe Jenarh, TeM OOJbIle BEPOATHOCTH, YTO
Bbl IIpourpaere (C BEPOSTHOCTBIO IMPOUTPHIIIA, HPUOIMKAIOLIEHcS K YBEpEHHOCTH,
KOTJa Mrpa NpuOSMmKaeTcsi K OECKOHEYHOCTH). DTO HE O03HAYAeT, YTO BBI JOCTHTAcTe



MOJIOKUTENBHOTO OKHMJIAHUSA MPU OJHOM TIONBITKE, HO Bbl, MO KpallHEH MeEpE,
MHUHHUMH3UPYETE BEPOSTHOCTh MPOUIPHIIIA, COBEpIIAs TOJIBKO OJHY INOMBITKY. Tenepb
BEpHEMCSI K WIPE C TOJIOKHUTEIbHBIM OXHAAaHHEM. Mbl peluin B Hayajie 3TOH
JUCKYCCHHU, YTO B JIFOOOH ClIeTIKE KOJIMYECTBO KOHTPAKTOB, KOTOPOE OTKPBIBAET Tpeuiep,
onpeaensercs Gakropom f (drcmo mexay 0 u 1), uto mpeacTaBiseT coO0H KOIUIECTBO
KOHTPAKTOB, 3aBUCSALIEE KaK OT MIPEANOIAraeMoro npourpaliia

B CIIEAYIOIIEH cenke, Tak u OT obmiero Oananca cuera. Eciu Bbl 3HaeTe, 4To obnamgaere
npeumMyiiecTBoM npu N cTaBKax, HO He 3HaeTe, Kakue U3 3TuX N OyyT BbIMTphIIIaMH (U
Ha KaKylo CyMMY), @ KaKue U3 HUX OyJyT MpOUTphIIamMH (M Ha KaKylo CyMMY), TO JIydllIe
BCEro Ha OOJIBIIIOM OTPE3Ke BPEMEHH PHUCKOBATh OHOM M TOM e JIOJCH Balllero cuera.
DTOT METOJl, OCHOBAHHBIM Ha HCIIOJIb30BaHUM (PUKCUPOBAHHOM MIOJIM BAIIETO CUETa, U
SIBJISIETCS. JIy4dlIEHd CHUCTEMOM CTaBOK. Ecim B BammMX CleNKax €CThb 3aBUCUMOCTb, TJE
BBIUTPBIIIN MTOPOXKIAAIOT BBIUTPHIIINA, a MPOUTPHIIINA MOPOXKAAIOT MPOUTPHIIIN, WA Ha-
000pOT, TOTJ]a BCE PaBHO JIy4Yllle CTaBUTh OIMpPENEICHHYIO JOJI0 Ballero O0Iero cyera,
HO 3Ta 1o ye He Oymer QuxcupoBaHHOW. B 3TOM ciydyae monst cuera JOJDKHA
OTpaXkaTh JIEHCTBUE 3aBUCUMOCTH (€CJIH Bbl HE «OTITYTHYJIN» 3aBUCUMOCTH OT CUCTEMBI,
CO3/1aB CUCTEMHBIE TIpaBuUJIa JIJIsl €€ UCIIOJIb30BAHU).

«I[Togoxante, — ckakeTe Bbl. — Pa3Be He OecIoyie3HbI BCE OTH CHUCTEMBI CTABOK?
Pa3Be oHU mpeononeBaOT MPEUMYIIECTBO Ka3MHO? OHU TOJNBKO OTAAISAIOT MOMEHT
MOJIHOTO paszopeHusi!» OTo abconroTHasi MpaBaa Ui CUTyallMd C OTPHUIATEIbHBIM
MaTeMaTHYeCKUM OXujanueMm. Korjga ouIaHue IMONOXKHUTETbHOE, Tpeiaep/a3apTHBIN
UTPOK CTOMUT TIepe] BOMPOCOM, KaK HaWIydlluM o0pa3oM UCHOJIb30BaTh ATO
MOJIOKUTEIBHOE OXKUAAHHE.

Toprosist onTUMaJIbHON (PUKCUPOBAHHOM 10/1€H

Bce, 0 yem MbI TOBOpWIIM BbIIIE, OJTOTOBIIIO OCHOBY JUIsSl 3TOr0 pasjena. Mbl Tenepb
3HaeM, 4To Mepes TeM, Kak 00CyKJaTh BEIMYMHY CTAaBOK Ha JJAHHOM PBIHKE WU B CHC-
TE€Me, HaJl0 MOHATh, €CTh JM y Bac MOJOXKHUTEIbHOE MAaTeMaTH4ecKoe OKuaaHue. Mbl
YBHJIENH, YTO TaK Ha3bIBaeMasl «Xopolas cucTeMay (Korja MareMaThudeckoe 0XXHUIaHHue
HMEeT MOJIOKUTEIbHOE 3HAU€HNE) (PAKTHUUECKH MOXKET ObITh HE TaKOW YX U XOpoIlen
IIPY PEUHBECTUPOBAHUU J0XOJ0B, €CIM PEUHBECTUPOBATDH CIMILIKOM BBICOKHH MPOLICHT
BBIMTPBILIECH O OTHOIIEHHIO K pPa3dpocy pe3ynbTaroB cucreMbl. Eciu B neilcTBu-
TEJIbHOCTU €CTh MOJOXHUTEIbHOE MATEeMaTHUYECKOE OXKUJAaHUE, KaKuM Obl MaJeHbKUM
OHO HHU ObLIO, UCHOJB3YHTE €ro ¢ MakcUMajabHOW oThaded. [Ipu HE3aBUCHUMBIX HCIIBI-
TaHUSX 3TO JAOCTHraeTcs MOCPEACTBOM PEHMHBECTUPOBAHMS (PUKCHUPOBAHHOW NTOJU Ba-
miero obmero cuera.’

Kak Ham HaiiTi 310 ontumansHoe f? B mocnennue necsaTuneTus a3apTHBIMU UTPOKAMHU
HCIOJIb30BAJIOCh MHOXKECTBO CHCTEM, CaMas M3BECTHass M TOYHAs U3 KOTOPBIX —
«Cucrema craBok Kemn, sBisomascs OPOJOKECHMEM MaTeMaTHUYECKONH HIEH,
BbIBUHYTOM B Havyase 1956 rona [xonom JI. Kemnn mmanmmm.

N3 xputepus Kemnu crnemyer, 4To Mbl JOJDKHBI MCIOJIB30BaTh (PUKCUPOBAHHYIO JIOJIIO
cuera (f), kotopas makcumuzupyet ¢pyHkuuto pocta G (f):

(1.08) G() =P*In(1 + B*f) + (1 - P) *In(l - ),
rac f: OIITUMAJIBHAs q)HKCHpOBaHHaH JOJIA,

P= BCPOATHOCTDH BLIHFpBIIHHOfI CTaBKHU WJIH CACIIKH,

I[J'ISI Tporecca 3aBUCUMBIX HCHLITaHHﬁ, KaK 1 U1 IIpoIrecca HE3aBUCUMBIX PICHLITaHPIfI, CTaBKa YaCTH BalICTroO
06Luero CYE€Ta TaKXKEC MAaKCUMAJIbHO MCIIOJIB3YET IMOJIOKUTCIBHOC MATEMATUYCCKOC OXKUIAHUE. OZ[HaKO npu
3aBUCUMBIX UCIIbITAHUAX CTAaBKU 6yZ[yT MCHSATBCA, TOUHAA O0JIA KaXXJI0W OTIIEITbHOW CTaBKU 6yne’r OIPEACIATHCA
BEPOATHOCTAMM U BBIMT'PBILIAMHA 10 Ka)XI0# OTACIIHbHOM CTaBKe.



B = oTHOIIEHNE BBIMIPAHHONM CYMMBI 110 BBIMI'PBIIIHOM CTaBKE K IIPOUTPAHHOU CyMME
10 IPOUTPHIIITHON CTaBKE;

In() = ¢byHKIMs HATYpaIBHOTO JIorapudma.

OKa3LIBaCTC}I, 4qTO I CUCTEM C JIBYMS BO3MOKXHBIMU HUCXOJaMH 3TO OINTHMAJIBHOC f
MOHO JTOBOJIBHO JIETKO HAWTH ¢ moMoIbio hopmyn Kemmu.

®opmyanl Keaan

Hauwnnas ¢ konna 1940-x ronos, naxenepbl kommnanuu Bell System pabortanu Hanx npo-
OnmeMoi mepenavyM JaHHBIX MO0 MEXAyHapoIHbIM JuHUsAM. [IpoGiiema, crosmas nepen
HUMH, 3aKJII04aiachk B TOM, YTO JIMHUU OBLIM MOJBEP/KEHBI CIyyailHOMY, HEN30€)KHOMY
«UIyMy», KOTOPBII Melnan mepeaade AaHHbIX. MHkeHepaMu KOMMIAaHUU OBLJIO Mpeasio-
KEHO HECKOJIbKO JIOBOJIBHO OPUTMHAIBHBIX penieHnii. Kak 3To HU cTpaHHO, HaOmoaa-
Juch OOJNBIINE CXOACTBA MEXIy MpoOIeMOil mepenayn JaHHBIX M MPOOJIEMON reoMeT-
PHUYECKOro pocTa, KOTOpasi OTHOCUTCS K YIIPABJICHUIO AEHbIAMU B a3apTHBIX UIpax (Tak
Kak 00e mpoOiemMbl SBISIOTCS MPOAYKTOM ClydailHO#M cpensl). Tak mosiBHiach mepsas
dbopmyna Kemmm.

[lepBoe ypaBHEHNE BBITISAUT CIEYIOIIMM 00pa3oM:

(1.092)  f=2#P-1,

50048

(1.096) f=P-Q,

rne  f=ontumanbHas puUKcHpoBaHHAs JOJIS;

P = BepOsTHOCTH BBIMIPBIIIHON CTaBKH WM CAEIIKY;
Q = BeposiTHOCTD Ipourpsima (1 - P).

O6e dopmbl ypaBHeHus (1.09) s5kBUBaNEHTHBI.

Vpasuenus (1.09a) wiu (1.096) anis ontumansHoro f 1aayT MpaBUIBHBIN OTBET MIPU
YCIIOBHH, YTO BBIMTPHIIIN U TPOUTPHIIIN OyIyT OJMHAKOBBIC 10 BeIHUMHE. B kKauecTBe
pUMepa PACCMOTPHUM CIIEIYIOLIHHA MOTOK CTaBOK:

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

Ectb 10 cTaBOK, 6 U3 HUX BBIUTPHIIIHBIX, OTCIOIA:
=(0,6*2)-1=1,2-1=0,2

Ecnu BEIMIpBIIIM 1 IPOUTPHIIN HEe ObUTH OBl OAMHAKOBOTO pa3Mepa, TO 3Ta popMyiia He
nana Obl MpPaBUIBHOTO OTBeTa. llpumMepoMm ciykUT OpOCOK MOHETHI B MIPE «IBa K
OJTHOMY», TJIe€ BCE BBIUTPBIIIN — 2 €AWHHIBL, a MPOUrpeii — 1 eanHuna.B stom ciy-
yae ¢opmyna Kemmu Oyaer BBIMIAAETH CIEIYIONIM 00pa3oM:

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

rze t = onTuManbHas GUKCUPOBAHHAS JOJIS;

P= BEPOATHOCTDH BLIPII"prH.IHOIZ CTaBKHU UM CACIIKH,

B = OoTHOIIEHNE BBIMIPAHHONM CYMMBI 110 BBIUIPBIIIHOM CTaBKE K IIPOUTPAHHOU CyMME
10 TTPOUTPHILITHON CTABKE.

B namem npumepe ¢ 6pocKOM MOHETBHI B HTPE «/Ba K OJHOMY»:



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

Ota ¢opmysia 1acT MPaBUILHBIM OTBET I ONTHUMAIBHOTO f IpH yCIOBHH, YTO BCE BHI-
UTPHIIIN MEXITy cO0O0M BCErJia OIMHAKOBBI M BCE MPOUTPHIIIN MEXKTY COOON BCeTaa OJu-
HakoBbl. Eciiu 970 HE Tak, ¢hopmysia HE TacT MPAaBHIBHOTO OTBETA.

@opmynvl Kennu npumenumvt moavko K pe3yibmamam, Komopwvle umerom pacnpe-
Oenenue bepuynnu (pacmpeneneHue ¢ ABYMsI BO3MOXXHBIMH HCXOJaMH). TOpromis, K
COXKaJICHHI0, HEe Tak mpocta. [Ipumenenue dopmyn Kemmm k mHOMY pacnpeneineHuto
SIBJISIETCS] OITMOKOM M He JacT HaMm onTtuManbHOro f. bonee moapo6HO 0 pacnpeneneHun
bepHym pacckasaHo B IpWIOKEHUH B.

IMouck onTHMAIBHOTO f ¢ MOMOIIBLIO CPeTHEr0 reOMeTPHYECKOrO.

B peanpHO# TOproOBIIe pa3Mep MPOUTPHIIICH U BRIMTPHINICH OyXyT IOCTOSHHO MEHSTHCS.
[Tostomy ¢opmynsl Kemnu He MoryT naTh Ham mnpaBuibHOoe ontumanbHoe f. Kak
KOPPEKTHO ¢ MaTEeMAaTUYECKOM TOUKH 3pEHUs] HAWTU oNTUMaibHOE f, KOTOpOe MO3BOIUT
HaM ONPEIEIUTh KOJIWYECTBO KOHTPAKTOB Ui Toprosiau? IlomeiTaeMcs OTBETUTH Ha
3TOT Bompoc. {1 Hayasa Mbl JOJKHBI U3MEHUTH opmyity 1uisd noucka HPR, Bkitouns
B Hee f

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

rjie -Cnenka= npuObUTb UK YOBITOK B 3TOU CIENKe (C MPOTHBOIMOJIONKHBIM
3HAKOM, YTOOBI YOBITOK CTal MOJIOKUTEIHHBIM UYHCIOM, a
MPUOBLITE — OTPULIATEIIHLHBIM);

HanGonpmmii mpourpeIin = HaWOOJBIINK YOBITOK 3a CACNKY (3TO BCETJa OTPUIIATEITLHOE
YHUCJIIO).

TWR — sto nmpoussenenue Bcex HPR, a cpennee reomerpuueckoe (G) — 3T0 KOpeHb
N-i1 crenenn 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

rae - Cnenka; = npuObUIb WM YOBITOK MO CIENKE 1 (C MPOTHUBOMOIOKHBIM
3HaKOM, 4TOOBI YOBITOK OBUI  IOJIOKUTEIEHBIM
YHUCJIOM, a IPUOBLIIL — OTPULIATEIIHLHBIM);

HaunOonpmmii mpouTpsIn = pe3yibTaT CACTKH, KOTOpas Jaia HauOONbIIHA YOBITOK (3TO
BCET/Ia JIOJHDKHO OBITh OTPHUIIATEIIHFHOE YUCIIO);

N = o011ee KOJIUIECTBO CHENOK;

G = cpeanee reomerpuueckoe HPR.

IIpocmompes snauenus/om 0,01 0o 1, mol Hatioem/, komopoe dacm nauevicutee TWR.
Ot1o 3HaueHue f MO3BOIUT MOMYYUTh MaKCHUMAJIbHYIO MPUOBLIL MPU TOProBiie (HUKCH-
pPOBaHHOU n1osieil. MBI MOXEM TakKe CKa3aTh, YTO ONTUMaIbHOE f MO3BOJISIET MOTYUYUTH
HauBBbICLIEE CpeHEee reomeTpruueckoe. He nmeeT 3HaueHUs1, YTO MBI UILEM: HAaUBBICIIEE
TWR wnu cpennee reomMeTpuueckoe, Tak Kak 00e BEIMYMHBI MAaKCUMAJIbHBI TIPH OJHOM
M TOM ke 3HaueHuu f.

OnucaHHyl0 BBIIIE TPOLEAYPY AOCTAaTOYHO JIETKO OCYIIECTBUTH C TOMOIIBIO
KommnbtoTepa, nepedupas f or 0,01 no 1,00. Kak Tonsko bl momyuure TWR, xotopoe
MEHbIIIE TpenbIAyIero, To 3Haite, 4yto f, oTHOocsmeecs k mnpeapiaymemy TWR,



aBnsieTcs onTUMainbHbIM f, mockonbky rpadgukun TWR u cpemHero reomMeTpuueckoro
MMEIOT OJUH MHUK. YT0OBI 00JErYuTh MpoIiecc moucka ontuMainbHoro f quanazone ot 0
10 1, MOXHO MCTOJB30BaTh pa3Hbie aNropuTMbl. OIMH U3 CaMbIX OBICTPHIX CIOCOOOB
pacuera onTUMalibHOrO f — 3TO MeTon mMapaboNUYEecKON HHTEPIOJNALNU, KOTOPBIH
JeTabHO onucaH B KHUTE «DopMyrisl yripaBieHus mopTdenem.

Mbl yBHAEHH, YTO JIy4dlIEd TOProBOM CHCTEMOM SIBISETCS CHCTEMA C HAWBBICIIUM
CpeIHUM TeoMeTpuueckuM. J[is pacuera CpelHEro reoMEeTPUYECKOro HEoOXOIMMO
3uaTh f. UTak, maBaiiTe modTamHO OMUIIEM HAIIU JIEHCTBUSL.

1. Bo3pbMHTE UCTOPUIO CAEIOK B JAHHON PHIHOYHON CUCTEME.

2. Haiigure ontumanbHoe f, mpocMorpeB pasnuunbie 3HaueHus f or 0 mo 1. OnTH-
ManbHOE f COOTBETCTBYET HauBbIcIIeMy 3HaueHH0 TWR.

3. [Tocne Toro, kak BblI Haitnete f, Bo3pbMutTe KopeHb N-it crenenn TWR (N — o0riee ko-
JIMYECTBO CAENOK). DTO U €CTh Ballle CPEJHEE F€OMETPUUYECKOE ISl JAaHHOM PHIHOYHOM
cucteMbl. Ternepb MOKHO HMCHOJIb30BATH MOJTYYEHHOE CpEeHEE FeOMETPUIECKOe, YTOObI
CpaBHMBATh 3Ty CHCTEMY C JApYruMu. 3HaueHue f mojckaker BaM, CKOJIbKUMHU KOH-
TpaKTaMu TOProBaTh B JAHHOM PBIHOYHOH cucteme. [locrne mozo, Kkaxk HaiodeHo f, e2o
MOJICHO nepesecmu 8 OCHEMNCHbIll IKEUSANEHM, PA30enus HAUbONLWUL Npouspbiul HA
ompuyamenvrHoe onmumanvroe/. Harpumep, ecau HauOoabIIui npourpsim pased 100
nojutapam, a ontumanbaoe f = 0,25, torma -100 mommapos / -0,25 = 400 mosutapos.
JpyruMu cioBaMu, clleqyeT cTaBuTh | enuHuny Ha kaxaele 400 momnapos cyera. s
IIPOCTOTHI MOKHO BCE PAaCCUMTHIBaTh HA OCHOBE €IMHUI] (HampuMep oJHa S-7101apoBas
¢umka uam oguH (brodyepcHbl KoHTpakT, win 100 akuwit). KoauuectBo nosnapos,
KOTOpOE€ CJENYET OTBECTH IOJ KaKIYI0 €IMHUIY, MOKHO pacCUMTaTh, pa3[eiMB Balll
HauOonpMKA YOBITOK Ha oTpuuartenpbHoe ontumansHoe f. OnrtumanbHoe f — 3TO
pe3yNbTaT paBHOBECHS MPUOBIIILHOCTU CUCTEMBI (HA OCHOBE 1 eMHUIIBI) U ee pHucKa (Ha
ocHoBe | eauHuIel). MHOTHE JyMaroT, YTO ONTHMajbHas (PUKCUPOBAHHAS JOJS — 3TO
MIPOLIEHT CyeTa, KOTOPBIM OTBOJAUTCS IOJ Balll CTaBKU. DTO COBEPILIEHHO HEBEPHO.
JlomkeH ObITh emie oauH mar. OntumansHoe f camo mo ceGe He sBJISeTCs MPOLIEHTOM
BaIllETO CYeTa, KOTOPBI OTBOAMTCSA TIOA TOPTOBIIO, ATO JEIHUTENb HAMOOJBIIETO
IIPOUTphIIa. YaCTHBIM TOrO JEJIEHHUS ABJIETCS BEJIMYMHA, HA KOTOPYIO HAaJ0 Pa3JeiIuTh
O0Imui cueT, YTOOBl BBIICHUTH, CKOJIBKO CTABOK CHENaTh WM CKOJBKO KOHTPAKTOB
OTKPBITh Ha PBIHKE.

HeobxonuMo OTMETUTBH, UTO 3an02 NOO OMKpbIMble NOUYUU He UMeem HUYe20
obwezo ¢ mem, Kakoe Mamemamuyecku onmumMalbHoe KOIUYecmeo KOHMpPAaKmos Haoo
OmKpbi6amy. 3aJOT HE TaK BaXEH, TOCKOJBKY pa3Mephl OTACIBHBIX MPHOBLIICH H
yOBITKOB HE SIBJISIIOTCS IPOJYKTOM 3aJIOTOBBIX CpelCTB. IIpuObun U yOBITKHM 3aBUCST OT
BBIMTpHIIIA W yOBITKa B pacdyeTre Ha OIHY OTKPBITYIO €QUHHILy (OIuH (pbrouepCHBIN
KOHTpakT). s ympaBieHMs JeHbraMM 3aJOI HE MMeEeT 3HAueHHus, Tak Kak pasMmep
yOBITKa HE OTrPaHUYMBACTCS TOJBKO 3aJIOTOBBIMH CpEICTBAMH. MHOTHE OHIMOOYHO
noJyararoT, uro f sBnsieTcs AUHEeHHON (QyHKuUMeH, U yeM OoIblIel CyMMON PHUCKOBATh,
TeM OOJbIIEé MOXXHO BBIMTPATh, TaK KaK 110 MHEHHIO CTOPOHHUKOB TaKOTO MOJXOAA
IIOJIO)KUTEIBHOE MAaTEMaTUYECKOE OKUIAHME SBISETCS 3€PKAIBHBIM OTPaKEHHEM
OTPHLIATENIFHOTO OXXMJaHMSA, TO €CTh €CJIM YyBEJIWYeHHEe oOuiero obopora B UIpe C
OTPULIATENILHBIM OXKUJIAHUEM B PE3yJbTaTe NMPUHOCUT Oojee OBICTPBIA MPOMIPHIII, TO
yBEJIIMYEHUE OOIIEro 0o00poTa B UTPe € MOJOKHUTEIbHBIM OXHIAHWEM B pe3yJsbTare
npuHeceT Oojee OBICTPBIA BBIUTPHINI. DTO HEMPaBUILHO. B HEKOTOpOH TOUYKe B
CUTyallud C TIOJIOKUTENIHBIM OXKHJIaHUEM JaybHeilee yBenuueHue oOriero odopora
pa0boTaeT NpoTHUB Bac. JTa TOUKA ABJIsETCA PyHKIMEH Kak IPUOBUIBHOCTU CUCTEMBI, TaK
U ee CTaOUIBHOCTH (TO €CTh €€ CPEHUM T'€OMETPUUYECKIM), TaK KaK Bbl pEHHBECTHUPYETE
npuObLTH 00paTHO B cucteMy. Korma nmBa denmoBeka CTaIKUBAIOTCS C OJHOW M TOM Ke
MOCJIeIOBATEIbHOCTBIO OJIArONpPUATHBIX CTABOK MM CHEJIOK, M OIMH HCIOJb3YyeT
ontumaineHoe f, a qpyroi ucnone3yer 00y APYTyI0 CUCTEMY YIIPABICHHS JAE€HbIAMHU,
MaTeMaTH4YeCKUM (AKTOM SBISETCS TO, YTO OTHOIICHHE CYeTa JepiKallero mapu Ha



OCHOBE ONTHUMAIBHOTO f K CUeTy JIpyroro deioBeka OyIeT yBEIHYHMBATHCS C TEUCHHUEM
BPEMEHU C Bce Ooliee BBICOKOH BEpOATHOCTHIO. Uepe3 OECKOHEYHO J0NTroe BpeMs
JepKalluii Mapyu Ha OCHOBE ONTHUMalbHOTO f Oyner umeTh OeCKOHEYHO OOojbllee Co-
CTOSTHHE, YeM €ro ONIOHEHT, MCIOJB3YIOIIUN IOy OPYTyI0 CHUCTEMY YIpaBJICHUS
JIeHbraMH, C BEPOSTHOCTHIO, MpuOmmxkaromeiicss k 1. bonee Toro, ecnu yyacTHUK mapu
CTaBHUT CBOCH IIEJIBIO TOCTHIKCHUE OTNPEACIICHHOTO KalUTalla, U OH CTOUT Tepe]] ceprueit
6HaI‘OHpI/I${THBIX CTaBOK WJIA CHCJIOK, TO OXKXKHUIAACMOC BpCMA NOCTUKCHUA 3TOU e 6y-
JIET KOpOY€e C ONTUMAJIbHBIM f, 4eM ¢ JTF0001 IPyroil CUCTEMOM CTaBOK.

JlaBaiiTe BEpHEMCS U pACCMOTPUM TIOCIICIOBATEIILHOCTh CTABOK (CIIENIOK):

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

Msr yxe 3HaeM, uro (popmyrna Kennu He mpuMeHHMa K ATON MOCIEI0BATEIBHOCTH, TaK
KaK BEJIMYMHBI BBIUTPBILLIEH U IPOUTPBIILIEH OTiINYaroTcs. Panee B 3TOM riaBe Mbl ycpea-
HWJIM BBIUTPBIIIN M MPOUTPHIIIN U KCIOJIB30BAU 3TH CpelHUE 3HAa4YeHHUs B dopMmylie
Kemnmu (Tak ommOOYHO MOCTynaroT MHOTHE Tpeiaepsl). B pesynpraTte, Mbl MOXy4YHIN
3nauenue = 0,16. beuto oTMedeHo, uto npumeHenne Gopmymsl Kemnu B JaHHOM citydae
HEKOPPEKTHO U He AaeT HaM ontumanbHoro f. ®opmyna Kemmmu paboTtaeT TOJNBKO MpU
MOCTOSIHHBIX BBIMTPHIIIAX W MPOUTphIMIaX. Bl HEe MoOXKeTe yCpeOHHTh TOProBBIC
BBIUTPBIIIN U TIPOUTPHIIIN U MOTYUYUTh UCTUHHOE ONTUMAaibHOE f, HCons3ys hopmyIibl
Kennmu. Hanbonbmiee 3nauenne TWR npu Takoii mocneaoBaTeIbHOCTH CTaBOK (CIEIOK)
nocturaercs mpu 0,24 (t.e. 1 momnap Ha kaxapie 71 mosutap Ha cuere). ITO ONTUMATb-
HBI TEOMETPUYECKUI POCT, KOTOPOTO MOKHO JOCTUYb MPHU JaHHOM MOCIEAO0BaTEb-
HOCTH CTaBOK (CJ/IETIOK) IPH TOPToBiie GUKCUPOBAHHOM Joseii. [laBaiiTe MOCMOTpUM, Kak
Mmensiercss TWR npu noBTopeHuu »Toii mocnegoBareabHocTu cTaBok oT 1 1o 100 mpu =
0,16 u f = 0,24. MsI BHIUM, YTO HWCIIOJb30BaHWE 3Ha4YeHHs f, KOTOpoe OMMUOOIHO
nonydeHo u3 ¢opmynsl Kemnm, mamno tompko 37,5% moxona, MONYYEHHOTO TMpU
ontumanbHOM f = 0,24 mocie 900 craBok wnm caenok (100 mukinoB w3 cepuit mo 9
caenok). pyrumu cnoBamu, ontumansHoe f= 0,24, kotopoe Toabpko Ha 0,08 oTmuvaercs
ot 0,16 (cmewmeno ot ontumanbHoro Ha 50%), nmpuHecno noutu Ha 167% npuObun
oounblte, ueM £ = 0,16 3a 900 craBok!

R

IToBTOpBI Bcero cTaBok TWR TWR Pa3nuna
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
e 360 38,694 26,132 32,5
100 © 900 9313,312 3490,761 62,5

JlaBaiiTe TOBTOPHM 3Ty TOCJIEIOBAaTEIBHOCTh caelok eme 11 pa3, uroOel B oOmien
cnoxHOCTH ToiryduTh 999 cnenok. Temepr TWR mms £=0,16 cocrtaBnser 8563,302
(maxe mensbine, ueM npu f= 0,24 3a 900 cnmenok), a TWR mns f==0,24 cocraBnser
25451,045. Ipu 999 cnenkax s dexruBHocTs mpH = 0,16 cocrasnser Toapko 33,6% ot
= 0,24, To ectb npubsLIH ipH == 0,24 Ha 197% GomnbIIE, YeM mpu = 0,16!

Kax euoume, ucnonvzosanue onmumanbHoco [ we daem 60IbUI020 NPeUMYUeCmea Ha
KOPOMKOM 6DEMEHHOM Ompe3Ke, HO C medeHuem 8pemMeHu onmumanvhoe f okasvieaem
gce boavuiee gusiHue. Jleno 6 mom, ymo npu mopeosie ¢ ONMUMAIbHbiM f Ha0o 0ams
npocpamme 8pems, a He Hoamov uyoa Ha ciedyrouwuti oeHv. Yem bonvuie epemenu (mo
ecmv CmagoK UiU COenoK) npoxooum, mem Ooabiie CMAHOBUMCS PASHUYA MENHCOY
cmpamezuell ONMUMAILHOO [ U 110001 Opyeoll cmpamezuell YnpasieHusi 0eHbeamu.

Cpennsisi reoMeTpuyecKkas caejikKa



Tpeiinepy MokeT OBITh HMHTEPECHO pPACCUMTATh CBOIO CPEIHIOI T'€OMETPUYECKYIO
CHCNKY (TO €CTh CPEIHIOI MPHUOBLIb, TOJYUYCHHYIO Ha KOHTPAKT 3a CHCJNKY), JOIycKas,
9TO MPUOBLTU PEUHBECTUPYIOTCS, U TOPrOBaTh MOXKHO APOOHBIMU KOHTPAKTaMHU. ITO U
€CTh MaTeMaTU4YeCKOe OXKHJIaHUE, KOTJ]a TOProBIIsl BEJETCS HAa OCHOBE (DUKCHUpPOBaAaHHON
N01H. B Oelicmeumensnocmu 3mo ApubIU3UmMensHulll 00X00 cucmemvl 3da COeIKy npu
ucnonv3osanuu uxcuposannol doau cuema. (Ha camom nene cpegHsisi reomeTpuyecKkas
CIeNKa SIBISICTCS MAaTeMaTHYeCKUM OXKHUIAHUEM B JOJIapax Ha KOHTPAKT 3a CHCIKY.
Boluntas w3 cpeaHero reoMeTpuuecKoro €IUHHILY, Bbl IOIYYUTE MaTeMaTH4eCcKoe
oxunanue. Cpennee reomerpuueckoe 1,025 cOOTBETCTBYET MaTEMATUYECKOMY OXKHUAA-
HuUIo B 2,5% 3a chenky). MHorue Tpeinepsl CMOTPAT TOJIBKO HAa CPEIHION0 CHAETKY phI-
HOYHOW CHCTEMBI, YTOOBI MOHATH, CTOMT JIM TOProBaTh Mo 3ToW cucteme. OAHAKO MpU
MPUHITUUA PEIICHUsl CleayeT oOpaliarh BHUMaHHE HMMEHHO Ha CPEIHIOI Te€OMETpH-
geckyto cnenky (GAT).

(1.14) ... GAT= G * (Haubonpnmit ripourpenu / -f),
rne G = cpemgHee reoMeTpudeckoe - 1;

f = onTumMannpHas Q)HKCHpOBaHHaH JOJIA.

(Pazymeercst, HanOoJIbIINIA YOBITOK BCETIa OYIET OTPUIIATEITLHBIM YHCIIOM ).

JlonmycTum, 4To cucTeMa uMeeT cpeanee reomerpudeckoe 1,017238, nanbonpimmii mpo-
urpei coctasiser 8000 mommapoB u ontuMansHoe f = 0,31. Hama reomerpuueckas
CpenHsis caenka OyaeT paBHa:

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

IMouemy He0OX0AMMO 3HATH ONITUMAJIbHOE f Baliel CUCTEMBI

I'paduk Ha pucynke 1-6 emie pa3 JEeMOHCTPHPYET Ba)KHOCTh HCIIOJIB30BAHMS OMNTH-
ManbHOTO f B TOprosie gpukcupoBanHoi noneil. Bcnomuute f st urpsl ¢ 6pockom Mo-
Hetol 2:1 (pucyHok 1-1).

JlaBaiiTe yBenTUYNM BBIMIPHINI ¢ 2 10 5 equHull (pucyHoK 1-6). B aTom ciryuae onrtu-
MansHOe f = 0,4, To ecTh cTaBka B 1 moymap Ha kaxasie 2,50 mosmtapa Ha cuete. [locie
20 nocnenoBatenbHOcTel +5,-1 (40 craBok) Bam cuer B 2,50 gosutapa BBIpacTeT 110
127,482 nonnapa, u Bce 6marogaps ontumanbHoMy f. Teneps mocMOTpuM, YTO MMPOU3OH-
IeT, ecliv BbI omubereck ¢ ontuMainbHbiM f Ha 0,2. [Ipu 3nauenusx = 0,6 u f= 0,2 BB
He 3apaboTaeTe Jake JECSITOW 4YacTh TOro, 4yto 3apaboraere mpu 0,4. DTta cuTyamus
(50/50, 5 x 1) umeer matemaruueckoe oxumanue (5 * 0,5) + (1 * (-0,5)) = 2, ogHako
ecnu BBl Oyjaere nenaTh CTaBKH, WUCIONB3ys 3HaueHue f Oomwine 0,8, To moTepsere
JCHBT .

3/1ech HaJl0 OTMETUTH JIBa MOMEHTA. [IepBBIif COCTOUT B TOM, YTO KOTJIa MBI 00CYX-
naeMm TWR, To nmomyckaem HCIosib30BaHHE APOOHBIX KOHTPAaKTOB. Hampumep, BB MO-
XKeTe ToproBaTh 5,4789 KOHTpaKTaMH, €CJIM UMEHHO 3TO TpeOyercs B KakoH-1mO0 Mo-
MmeHT. Pacyuer TWR nonyckaer qpoOHbIe KOHTPAKThI, YTOOBI €r0 3HaYCHHUE BCera ObLIo
OJIMHAKOBO JJIsl JAaHHOT'O Ha0opa TOPrOBBIX PE3yIbTATOB BHE 3aBUCUMOCTH OT MX IOCIIE-
JI0BATEIbHOCTU. BBl MOXKETE YCOMHUTHCS B MPABUIBHOCTU TAKOTO MOJAX0JA, TOCKOJIBKY
MpU peaJbHOU TOPIrOBJIE 3TO HEBBIITOJIHUMO. B peaibHOI KU3HU BBl HE MOYKETE TOPIro-
BaTh APOOHBIMU KOHTPAKTaMU. JTOT apryMEHT MpaBUIbHBIA. OIHAKO MBI OCTaBUM IIO-
noOubii pacyer TWR, motomy 4to Takum o6pa3zom Mbl nipeactaBuM cpeaauii TWR. mist
BCEX BO3MOXHBIX HayaJbHBIX c4eToB. Eciiu BBl XOTUTE, 4TOOBI pa3Mephl BCEX CTABOK
ObUTH LIEJIBIMU YHCIIAMU, TOT/Ia CTAHOBUTCS BaXKHA BeJIMYMHA HayaJlbHOTO cuera. OHaKo
ecnu ObI BbI JOJDKHBI OblTH yepetHUTh TWR co Becex 3HaueHH BO3ZMOKHBIX HauyalbHBIX
CUETOB, UCIOJIB3YS TOJBKO CTaBKHU B II€JIBIX YMCIIAX, TO JOCTUIIN OBl TOTO K€ 3HAUCHUS
TWR, xotopoe Mbl paccuuTanud mpu IpoOHbIX craBkax. [losromy 3nauenume TWR,
KOTOpPOE PacCUUTaHO 37eCh, 00Jiee peaabHO, YEM TO, KOTOPOE MbI PaCCUUTHIBAIM ObI pU



CTaBKax B LENbIX YHCIAaX, TaK KaKk OHO NPEACTaBIsET OTrPOMHOE KOJIMYECTBO
pe3yJIbTaTOB C PA3IMYHBIMH HadalbHBIMH cYeTaMH. Pazymeercsi, yem BbIlIe OajaHC
cuera, TeM Omrke OyayT pe3yibTaThl TOPTOBIM LENBIMH U APOOHBIMH KOHTPAKTaMHU.
[Ipenemom 3mech SIBISIETCS CYET ¢ OECKOHEYHBIM KAIlMTAalIOM, TJIe CTaBKa B IEJBIX YHC-
Jax ¥ IpoOHasi CTaBKa B TOUHOCTH PaBHBHI.

Taxkum oOpa3om, yem Orke BBl HAXOAUTECH K ONTUMalbHOMY f, Tem myurie. Takke
MO>KHO CKa3aTb, YTO 4eM OoJibllIe cyeT, TeM Oombiue 0yaer 3¢dexr ot ontumansHoro f.
Tak kak onTuManbHOE f MO3BOJNSET CUETY PACTH C MaKCMMAalbHO BO3MOXKHOM CKOPOC-
TBIO, MBI MOXKEM 3asIBUTb, YTO onTUManbHoe f Oyner paboTaTh Bce Jydlle U JydIle Mpu
YBEIIMYCHUH BAIIETO CYETA.
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3HayeHus

Pucynok 1-6 20 nocreoosamenvrocmeti +35, -1

I'paduxu (pucynku 1-1 u 1-6) UMEIOT HECKOJIBKO IPYTUX MHTEPECHBIX OCOOCHHOCTEH.
Bo-nepBbIX, Hu npu xaxoti dpyeou guxcuposanHoll done vl He 3apabomaeme OOAbULE
Oenee, yem npu onmumanvHom/. JIpyTdMH CI0BaMH, B TPEABLIYIIEM MPUMEPE C UTPOH
5:1 He cTOMT cTaBUTh, Hampumep, | gomnap Ha Kaxzable 2 jgosiapa Ha cuere. Bbl
3apaboTaeTe OoJbIie, eciu Oyere CTaBUTh | Jgosuiap Ha Kaxaeie 2,50 mourapa Ha cyeTe.
He cmoum puckosams Oonbue, yem no3607em oOnmumMaibHoe/, — M0 MOXHcen 00po20
0boumucs.

OueBUIHO, YTO YeM OoJIbllle KaluTaJlIn3alus cyera, TeM 0ojiee TOYHO BB CMOXKETE
MIPUJIEPKUBATBCA ONTUMaJbHOTO f, Tak Kak cymma B JoJjulapax, TpeOyemasl 1moja OJWH
KOHTPAKT, COCTABUT MEHBILIUH NPOLIEHT OT ob1ero 6ananca. JlonycTuM, 4TO ONTUMAaIlb-
Hoe f [y MaHHOM PBIHOYHOM CHCTEMBI COOTBETCTBYET | KOHTpakTy Ha Kaxasie S000
nosnapoB Ha cuete. Ecnu cuer paBen 10 000 mosnapos, To Hago OyAeT BeIMIpaTh (Win
npourpats) 50% 10 TOro MOMEHTa, KOrja M3MEHEHHME KOJIMYECTBAa KOHTPAKTOB MJIs
TEKyLIeW TOPrOBJIM CTaHET BO3MOKHBIM. CpaBHuTe 310 co cyetoM B 500 000 nosmmapos,
r7e Hajo OyJeT peryjaupoBaTh KOJMYECTBO KOHTPAKTOB IOCIIE M3MEHEHHUs OajlaHca B
1%. SlcHo, uTO mpu OONBLIIOM CYETE MOXKHO JIydllle BOCIOJb30BAaThCs IIHOCAMH,
[IPEIOCTABIAEMbIMU ONTUMaNbHBIM f, uyeM npu MeHblieM cuere. Teopernuecku
ontuMainbsHoe f 1ormyckaer, 4To Bbl MOXKETE TOProBaTh OECKOHEYHO JEIMMbBIMH YacTAMH,
4Yero B peaJbHOM JKU3HM HE ObIBAET, Il HaUMEHBIIMM KOJMYECTBOM, KOTOPHIM BbI
MOJKETE€ TOProBaTbh, SBISETCS OIAMH KOHTPAKT. B acMMNTOTHYECKOM CMBICIE 3TO HE
uMeeT 3HadeHus. Ho B peasibHOI KM3HM CO CTaBKaMM B II€JIBIX YHCIIAX B TOPIOBYIO
cHCcTeMYy HEOOXOJIMMO BBECTHU TAKOM BApUAHT, KOTOPBIA MOTPeOYyeT HACTOJIIBKO Majbli
MPOIEHT OallaHCca cyYeTa, HACKOJIBKO TOJBKO BO3MOXKHO, OCOOCHHO MJIsi HEOONBIINX
cuetoB. IloMHuTe, uTO cymma, TpeOyemas i OTKPBITHS KOHTPAkTa, B peabHOM



TOproBiie OOJIbIIEe MEPBOHAYAIBHBIX 3aJIOTOBBIX TPEOOBAHUI U CYMMBI, OTBOJUMOM MO
KOHTPAKT ONTUMAJIbHBIM f.

UYem yaiie BBl CMOXKETE U3MEHATH pa3Mep MO3ULUN AJI1 COOTBETCTBUS ONTUMAJIbHO-
My f, Tem mydiie, MO3TOMY MMEET CMBICI TOProBaTh Ha PHIHKAX C HEJOPOTUMHU KOH-
TpakTamu. KyKypy3a MOXeT MoKa3aTbCsl HE TAKUM MHTEPECHBIM PBIHKOM, Kak S&P. On-
HAaKO JIJI1 HEKOTOPBIX TPEUIEPOB PHIHOK KYKYPY3bl MOXKET CTaTh YPE3BbIYAHHO BOJIHYIO-
UM, €CJTM OHH OYyT OTKPBIBaTh Ha HEM HECKOJIBKO COTEH KOHTPAKTOB.

Tpelinepsl, Topryromue akuusMu Wik (GopBapIHbIMU KOHTpaKTaMH (HampuMep Ha
pBIHKE (POPEKC), UMEIOT OTPOMHOE MPEUMYIIECTBO. Tak Kak cleayeT pacCUUThIBATH OI-
tumanbHoe f u3 puHaHCOBBIX pe3ynbTaToB (P&Ls) Ha ocHoBe 1 KOHTpakTa (1 eAMHUITB),
TO HaJI0 CHayaJla PeluTh, Kakoi OyneT | enuHHUIAa B akIUsAX WM B BamtoTe. Hampumep,
Tpeiaep ¢ POHIOBOTO PhIHKA MOXKET BhIOpaTh B KadecTBe 1 emmuammpl 100 akmuit. Jlms
orpeneneHus ontumansHoro ['on Oyaer ucnonab3oBath MoTok P&L, co3ganHbIi TOProB-
nert 100 aknusmu. Ecnu cuctema ToproBiau motpedyeT Mcnoiib3oBaTh 2,39 KOHTpakTa
WINA €AUHUIBI, TO 3TO OyneT BIMOTHUMO. TakuM 00pa3oM, UMes BO3ZMOKHOCTh TOPro-
BaTh JpOOHOMN yacThio | eMuHUIBL, BB MOKeTe 3((EeKTUBHEE BOCIIONIb30BATHCS MPEUMY-
mectBoM ontuMmanbHoro f. Takum ke 00pa3oM HaJo MOCTYNaTh M TpeWaepaM C pbIHKA
(dopekc, KOTopble JOJDKHBI CHavajla PelInTh, KakuM OyneT 1 KOHTpakT WM €IUHHUILIA.
Jlns Tpeiinepa ¢ peiHKa ¢Gopekc | eauHuUIei Moxer ObITh, HAPUMEP, OJAWH MUJUIMOH
nosnapoB CIIA uiy oMH MIJIJTHOH IIBEHITAPCKUX (PPAHKOB.

Hacko/ibKk0 MOKeT ObITh cepbe3eH MPOUTPHIII

3/1ech BaXKHO OTMETHUTbH, YTO IPOUIPHILI, KOTOPBIM MOKET NPOU3OWUTU NPU TOProBIIE
(bUKCUpOBaHHON moiel (B MPOLEHTAaX OT BAIIEr0 CYeTa), HCTOPUYECKH MOXKET OBITh
Takoi xe, kak f. J[pyrumu cioBamu, ecinu f paBHo 0,55, TO MPOUTPBIIT MOXKET COCTABUTH
55% ot Bamero 6ananca. Ecinu Bel TOpryere ¢ onTUMaiabHbIM f, TO Baml HauOOIbIINN
npourpsii Oynet sxkBuBanieHTeH f. Jlomyctum, uro f g cuctemsl coctasiset 0,55; npu
ToproBie 1 koHTpakToM Ha Kaxzasie 10 000 mosmmapoB 3TO O3HA4YaeT, YTO BalIUM
HauOonpmUM yObITKOM Oyzner 5500 momtapoB. Korga Bbl BeTpewaeTe HamOOJBIIMNA
IIPOUTPHIII (CHOBA Mbl TOBOPUM O TOM, YTO MOXET IPOU30UTH), MOKHO nOTepATh 5500
J0JJIAPOB 0 KAXKJIOMY OTKPBITOMY KOHTPAKTy, M €clM Y Bac 1 KOHTpakT Ha Kaxzsie 10
000 monmnmapoB Ha cueTe, TO B ATOW TOYKE MPOUTPHIII cOCTaBUT 55% Baiiero OanaHca.
Bbonee Toro, mosioca MpOUTpHIIEH MOXET NPOJODKUTHCS: CIEAYIoLas CAeiKa WIH
cepusl CIIEIOK MOTYT YMEHBIIIUTH CUET eie Oounbiie. Yem mydrre
cucrema, TeM Bbimie f. Uem Bbime f, TeM OoJiblle BO3MOXKHBIM HPOMTPHINI, TaK Kak
MaKCUMaJIbHBIA MpOUTphIl (B mpoueHTax) He MeHblue f. [Tapamokc cutyanuu 3aximio-
YaeTcsi B TOM, YTO €CJIM CUCTEMa CIIOCOOHA CO34aTh JOCTaTOYHO BBHICOKOE ONTHUMAJIbHOE
f, Torma mpourpseIn JUisi TAKOW CUCTEMBI Takke OyleT JoCTaTOYyHO BhICOKUM. C ofHOMU
CTOPOHBI, ONTUMabHOE f MO3BOJIAET BaM MOJYyYUTh HAUOOJIBLINIA T€OMETPHUUECKUI pOCT,
C IpYToil CTOPOHBI, OHO CO3JAET JUIs Bac JIOBYIIKY, B KOTOPYIO MOKHO JIETKO ITONAacCThCS.
Mpbl 3HaeM, 4YTO €ClIM NpH TOPromiie (PUKCHPOBAHHON [OJEH HCIOJIb30BaTh OINTH-
MaybHOE f, TO MOKHO OXXHJATh 3HAYUTEIBHBIX TPOUTPHIMICH (B MPOLIEHTAaX OT OayiaHCca).
OntumansHoe f Mof0OHO MIIYTOHHIO — OHO JIaeT OIPOMHYIO CHIIy, OJHAaKO U 4pe3-
BBIYAITHO OMACHO. DTH 3HAUUTEIbHBIC MPOUTPHIIIN — OoJbinas mpobdieMa, 0COOEHHO
JUI1 HOBUYKOB, TOTOMY YTO TOPIOBJIS HAa YpOBHE ONTHUMaJbHOro f co3gaer omacHOCTb
MIOJIyYUTh OTPOMHBIM MPOUTPHINI ObICTpee, yeM Mpu OObIYHOM Toprosie. /IuBepcudu-
Kalusi MOXKET CUJIBHO CIVIaJUTh MPOUTpBIL. [lniocom ousepcughuxkayuu asisiemcs mo,
umo OHa No380Jslem 0elamb MHO20 NONBLIMOK (NPOBOOUMb MHO20 U2pP) 0OHOBPEMEHHO,
mem camvim ygeauuugas oowyio npudwvlib. CHpaBeJIMBOCTU Paau CIEAYeT OTMETHTb,
4TO JAuBepcU(UKalMsI, XOTSd OOBIYHO OHAa W SBJISETCS JIyYIIUM CIOcoOOM s
CTJIaKUBaHMsI MPOUTPHIIIEH, HE 0053aTEIbHO YMEHBIIAET UX U B HEKOTOPBIX CIydasx
MOJKET AK€ YBEJIIMYUTH YOBITKH!



CymecTByeT OMMOOYHOE MPEACTaBICHUE, YTO MPOMTPHIMICH MOXKHO IOJHOCTBIO
n30eKaTh, €CIIU MPOBECTH JOCTATOUYHO d(pdekTuBHYIO AuBepcudukaiuio. [lo HeKoTopoit
CTETIEHM BEPHO, YTO MPOUTPHIIIM MOXHO CMATYUTH TOCPEACTBOM 3PHEKTUBHOM
nuBepcuUKaIK, HO UX HUKOTJA HEJNb3sl MOJHOCThI0 UCKIounTh. He BBoauTE cebs B
3abmyxaeane. He mMeeT 3HaueHuUs, HACKOJIBKO XOpOIIa NPHMEHseMas cHcTeMa, He
MMeeT 3HaueHUs, Kak 3(P(EKTHBHO BBl MPOBOJIUTE JUBEPCH(PUKAIMIO, BBl BCE PaBHO
OyIeTe CTaJKUBaThCS CO 3HAYUTEIBHBIMU Npourpeimamu. [IpuumHa 3TOrO HE BO
B3aMMHON KOPPEJSIUHU BAIIUX PHIHOYHBIX CUCTEM, TOCKOJBKY OBIBAIOT MEPHUOABI, KOT/Ia
OOJIBITMHCTBO MJIM BCE PHIHOYHBIE CHCTEMBI MOpTQens paboTaioT MPOTUB Bac, KOTJa, 10
BallleMy MHEHHUIO, ATOTO HE JOJDKHO MpOUCcXoauTh. [lompoOylite HalTH mopTdens c
MATUICTHUMH UCTOPUYECKUMU JaHHBIMH, YTOOBI BCE TOPTOBBIE CHUCTEMBI paboTamu Obl
IpU ONTUMaNbHOM f M HpU 3TOM MaKCUMalIbHBIM YOBITOK Obl1 Ob1 MeHee 30%! DT0
Oyzer Hempocto. He wumeer 3HaueHUs, CKOJBKO TPU OSTOM pPHIHOYHBIX CHCTEM
ucnosnbiyercs. Eciu Bbl X0TUTE BCe cAeNaTh MaTeMaTHUYECKH MPAaBHIIbHO, TO HAa/0 OBITH
roToBeIM K mpourpeimy oT 30 mo 95% ot Oamanca cuera. HeoOxoamma cTpoxaiimias
JOUCLMILIMHA, U JJAJIEKO HE BCE MOTYT €€ COOJII01aTh.

Kak Tonpko Tpeiizep OTKa3bIBaeTCs OT TOPTOBJIM IOCTOSHHBIM KOJMYECTBOM KOH-
TPaKTOB, OH CTAJKUBAETCS C MPOOIEeMOM, KaKUM KOJIMYECTBOM TOProBaTh. JTO MpPOMC-
XOIMT BCETJa HE3aBUCUMO OT TOTO, IPU3HAET TPeUep AaHHYyI0 mpobiaemy win Het. Top-
TOBJISl TIOCTOSIHHBIM KOJIMYECTBOM KOHTPAKTOB HE SIBIISICTCS PELIEHHEM, TaK KaK TaKUM
00pa3oM HUKOTAA HEJb3sl JOOUTHCS reoMeTpudeckoro pocta. [loatromy, HpaBUTCS BaMm
3TO WM HET, BOIPOC O TOM, KaKUM KOJMYECTBOM TOProBaTh B CIEAYIOLIEH CIelKe,
Oyzaer HemzOexeH s BeexX. [IpocToii BBIOOP ClydaifHOro KOJIMYECTBAa MOXKET IPHUBECTH
K cepbe3HoM ommuOke. OntumanbHoe f SBISETCS €AMHCTBEHHBIM MaTeMaTH4YeCKU
BEPHBIM PELICHHEM.

CoBpeMeHnHas1 Teopusi noprgeJis

BcenoMmHuTe cutyanuio ¢ ONTHUMaidbHBIM f M IPOUrpHILIEM PBIHOYHON cuUcTeMbl. Yem
Jydllle pbIHOYHAs cucTeMa, TeM Bbllle 3HayeHue f. OJHaKko eciiu Bbl TOPIyeTe ¢ OINTH-
MaJIbHBIM f, IPOHUTpHII (MCTOPUYECKH) HUKOTAa HE MOXKET ObITh MeHbie f. BooOre ro-
BOpsI, YEM JIy4Ille PbIHOYHASI CUCTEMA, TEM OOJbIle OYIyT HIPOMEKYTOUHBIE TPOUTPHIIIN
(B mpoueHTax OT OanaHca cueTa), €Ciau TOprosaTh npu ontumaibHoM f. Takum oO6paszom,
€CIIM BBl XOTUTE JOCTUYb HAMOOJBIIErO0 NeOMETPUUYECKOI'0 POCTa, TO JIOJKHBI OBITh
TOTOBBI K CEPbE3HBIM ITPOUTPHIIIAM HA CBOEM ITyTH.

D¢ dextuBHas auBepcuUKALMs, MyTEM BKIIOYEHHS B MOPT(HEnb APYTUX PHIHOYHBIX
CUCTEM, SIBJISIETCS JIyYIIUM CHOCOOOM, KOTOPBIM MOKHO CMSITYUTh 3TOT IPOUTPHIII U
IIPEOI0JIETh €ro, BCE €Ile OCTaBasCh OJNIM3KO K MUKY KpuBOil f (TO ecTh He ymeHbIas f,
ckaxkeM, 1o /2). Korna oqHa pelHOYHAs cucTeMa MPUHOCUT YOBITOK, Ipyras MPUHOCHUT
npuObLIb, TEM CaMbIM CMAr4Yas MPOUTPHIII MEPBOM. DTO Takke OKa3blBaeT OOJbIIOE
BJIUSIHUE HA BeCh cueT. PbIHOUHAs cUCTeMa, KOTOpas TOJIBKO YTO HCIbITaJIa MPOUTPHIII
(1 Tenepkb BO3BpalaeTcs K Xopoluieil pabote), OyAeT UMETh HE MEHbILIE CPEJCTB, YEM 10
yObITKa (Oyaroapst TOMy, 4TO Jpyras pbIHOYHAsl CUCTEMa aHHYJMpPOBaja MPOUTPHIII).
JuBepcudukanus He OyIeT cAepKUBATh IPUPOCT CUCTEMBI (HA000pOT, IBUKEHHUE BBEPX
Oyzer ObICTpee, Tak KaK IIOCJIE MPOUTPHIINIA BBl HE HAYHETE C MEHBIIETO0 YHUCIa
KOHTPAaKTOB), IPHU 3TOM OHa CMsr4yaeT IMOHMKeHHe OanaHca (HO TOJIBKO JO OYEHb
OTpaHUYEHHON CTereHu). MOXHO paccuuTaTh ONTUMAIBHBIA MOPTQENh, COCTOSIINN U3
Pa3IUYHBIX PHIHOYHBIX CUCTEM C COOTBETCTBYIOIIMMH onTuMaibHbIMU f. XOTS MBI HE
MO>KEM OBITh MOJHOCTBIO YBEpPEHBI, YTO ONTUMAJbHBIA B MPOIIJIOM HOPTQenb Oyaer
ONTUMANIBHBIM M B OyZyIleM, 3TO Bce ke 0oyiee BEpOSTHO, YEM TO, YTO MPOIIJIbIE
ONITUMAJIbHBIE TApaMETPhl CHUCTEMBI OYIyT ONTUMAIBHBIMH WIH TNPHOIH3UTEIHHO
ONTUMAaNbHBIMU B OynymemM. B To BpeMs Kak ONTHMAalbHbIE MapaMeTpbl CUCTEMBI C
TEYEHUEM BpPEMEHH MEHSIOTCS JIOBOJBHO OBICTPO, Beca OTAEIbHBIX CHCTEM B
ONTUMAJILHOM MOpTdeie MEHIIOTCS 0YeHb MEAJICHHO (KaK M 3HaYeHUs ONTUMANbHBIX f).



BooOrie, xoppensius MeXIy PHIHOYHBIMH CHCTEMaMH JOCTaTOYHO cTa0mibHA. JTa
HOBOCTh Oyzer emie Oosiee MpHUSATHA A Tpeiaepa, €CIM OH YXKE€ Hamlel TaKou
ONTUMAJBHO CMEIIAHHBIN OPTQEb.

Mopear MapkoBuna

OCHOBHBIE KOHIIETILIMM COBPEMEHHOH Teopun mnoprdens H3JI0KeHbl B MoHorpaduu,
HaluCcaHHOU JokTopoM I'appu Mapkosunem. IlepBonadansHo MapkoBul mpearo-
JOXWI, 4YTO YIpaBleHHE MopTdeneM sBiIseTcss NpoOleMOil CTPYKTypHOro, a He
WH/IMBUYaJIbHOTO BBIOOpa aKIUil, 4TO OOBIYHO MPAKTUKyeTCs. MapKOBHUI[ JOKa3bIBAI,
ymo muBepcuuUKayst 3PPEKTHBHA TOIBKO TOTAA, KOT/Ia KOPPEISALUS MEXKTy BKIIOUYCH-
HBIMU B MOPTQeNb prIHKAMU MMEET OTpullaTeibHOe 3HadeHue. Eciu y Hac ecTh mop-
T(henb, COCTaBIEHHBIA M3 OAHOTO BHIA aKIMi, TO HaWIydinas aAuBepcHpuKanus moc-
TUTAeTCsl B TOM CIIy4yae, €Clid Mbl BbIOEpeM JApYrod BHUJ akIHMi, KOTOpble UMEIOT MU-
HUMAJIBHO BO3MOJKHYIO KOPPEJSLHMIO C LEHOM IepBOM akuuu. B pesynbprare 3TOrO.
nopTdens B 1eJOM (€CIM OH COCTOMT U3 ATHUX JIBYX BHMJOB aKIMH C OTpHULIATEILHOU
KOppeunsiueii) OyneT MMETh MEHBIIYIO JUCIEPCUI0, YeM Jt000W BUJ aKIUi, B3SATHIN
OTAeNbHO. MapKOBUIl MPEANOJIONKUI, YTO HHBECTOPHl JAEHCTBYIOT pallMOHAIBHBIM
CTIOCO0OW W TIPH HAIWYHH BBHIOOPA MPEINOYUTAIOT MOPTQETh ¢ MEHBIIUM PUCKOM TIPU
pPaBHOM YPOBHE MPUOBUIBHOCTH WM BBIOMPAIOT MOpTdenb ¢ Oonbliei mpUObLIBIO, IPH
OJMHAKOBOM pucke. Jlamee MapkoBHIl yTBEpKIAeT, YTO Ui JTAHHOTO YpPOBHS pPHUCKa
€CTh ONTUMAJbHBIM MOPT(HEnb ¢ HAUBBICIIECH JTOXOMHOCTBIO, U TAaKUM e 00pazoM s
JaHHOTO YPOBHS JTOXOJHOCTH €CTh ONTHMAJBHBIM MOPTQENh C HANMEHBIITUM PHUCKOM.
[TopTdenp, TOXOTHOCTH KOTOPOIO MOXET ObIThb yBeJIWYeHa O€3 COMyTCTBYIOIIErO
YBEIIMYCHUSI PUCKA WU TMOPTQENb, PUCK KOTOPOTO MOXKHO YMEHBIIUTH 0e3
COIYTCTBYIOIIETO YMEHbIICHHS JJOXOAHOCTH, COIJIACHO MapKoBHILy, HeaghgekmugHbi.
PucyHnok 1-7 mokasbIBaeT BCe HMMEIOIIUECS TOPTQENH, paccMaTpHUBacMbie B JTaHHOM
npumepe. Ecimn y Bac noprdens C, TO sydine 3aMEHUTh €ro Ha noprdens A, riae mnpu-
OBUTb Takas )K€, HO ¢ MEHBIIUM PUCKOM, WJIM Ha mopTdens B, rae Bl momyunte 60Ib-
IO MPUOBLIL IPU TOM ke pucke. OnHchIBast 3Ty CUTyallio, MapKOBHIL BBEJ MOHATHE
«hhexmusnas epanuyar (efficient frontier). D10 Habop moptdeneit, KoTOpbIe
HaXOJATCS B BEpXHEH JieBoil yacTu rpaguka, To ecTb NopTdenu, NpuOblIb KOTOPHIX
OoJblie HE MOXKET OBITh yBEJMUEHa 0e3 yBEIMYEHUS! PUCKA, M PUCK KOTOPHIX HE MOXKET
ObITh yMeHbIlIeH ©0e3 yMeHblleHus npuObin. [loptdenu, Haxopsmuecs Ha
3¢ (deKTHBHOW TpaHUIIC, HA3BIBAIOTCS 3¢ppexmusnvimu oprdensmu (cMm. Pucynok 1-8).
[TopTdenu, KOTOpble HAXOAATCS BBEPXY ClpaBa U BHHU3Y CII€BA, B I[EJIOM HEIOCTaTOYHO
IMBEPCU(HUIMPOBAHBI M0 CPAaBHEHHIO C JpyruMu mnopTdensmu. Te xe moprdenw,
KOTOpblE HaxoJsaTcs B cepenuHe 3(P(eKTHBHON TrpaHUIbl, OOBIYHO OYEHb XOPOILIO
auBepcuGUIMPOBaHbl. BriOop mopTderns HHBECTOPOM 3aBUCUT OT CTENECHH HETIPHSTHS
pHCKa MHBECTOPOM — HMHAye TOBOps, OT JKeJaHUs B3sATh Ha cebs puck. B monenu
MapkoBunia 11000 mopTdenb, KOTOpeld HaxomuTcs Ha 3(QexkTuBHON TrpaHUIE,
SBJISICTCS XOPOLIMM BBIOOPOM, HO KaKOM MMEHHO MOpTdesb BhIOEPET HHBECTOP — 3TO
BOTIPOC JIMYHOTO MPEINOYTECHUs (TI03HEE MBI YBUAMM, YTO €CTh TOYHOE ONTHUMAIIbHOE
pacriosioskeHue noprdesns Ha 3¢ (HeKTUBHON T'paHULIE 7151 BCEX MHBECTOPOB).

Mopnens MapkoBunia nepBoHauaabHO OblUIa MpejAcTaBieHa i MOpPTQens axiuii,
KOTOpbIi MHBecTOp OyneT JaepkaTb JOCTaTOYHO Aoiaro. Ilo3ToMy OCHOBHBIMHU
BXOJHBIMH JaHHBIMH OBUIM OXHJAaeMbIe HOXOABI IO AaKIHUsIM (ONpeneNseTcss Kak
OKUJIaeMbIii MPUPOCT LEHBl AKLUUHU IUIIOC JUBUACHIBI), OXHJIAEMble IHCIIEPCUU ITHX
J0XO0B ¥ KOPPEJSALNH TOXOI0OB MEXKTy pa3IMYHBIMHU akiusaMu. Ecim 661 MBI
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Pucynok 1-8 ID¢gpexmusnas epanuya

MIEPEHECTN ATY KOHIEMIUI0 Ha (BIOYEpChl, TO ObLTO OBl pa3yMHBIM (Tak Kak 1o (bro-
yepcaM HE BBHIMUIAYMBAIOT JAMBHIICHIOB) U3MEPSATh OXKHIAEMOE MOBBIIIEHUE IIEHBI, JIHC-
NEPCUI0 U KOPPENsALUM pa3iuyHblX (brouepcoB. BosHukaer Bompoc: «Ecmum Mbl
U3MepsieM KOPPEILUIO IIeH, TO YTO NMPOW30MAET NpU BKIIOYCHUU B MOPTQENb TBYX
CHCTEM C OTpULATEIbHON Koppessuuel, paboTaromuX Ha OJHOM M TOM K€ pPbIHKE?»
HomyctuM, y Hac ectb cucteMbl A U B ¢ orpunarensHoit koppensuueid. Korna A B
npourpsiie, B B Beurpeie, 1 Hao6opoT. Pa3Be 310 He upeanbHas auBepcuduranys’?
JICWCTBUTENLHO, MBI XOTHM U3MEPUMb He KOpPelAyuu YeH PbIHKO8, HA KOMOpbIX
pabomaem, a Koppenayuu UMEHeHUU eHCeOHEGHbIX OaNaHCO8 pPAa3IUYHbIX PbIHOYHbIX
cucmem. W1 Bce-Taku 3TO SIBISIETCSl CpaBHEHHEM SIOJOK M amenbCcHHOB. CKakem, JiBe
PBIHOYHBIE CHCTEMBI, KOPPESILIMUA KOTOPhIX Mbl COOMpaeMcsi U3MEpHUTh, pabOTAlOT Ha
OJTHOM M TOM € PBbIHKE, H OJJHa M3 CUCTEM MMEET onTuManbHoe f, cooTBeTcTBYIOMIEE |
KOHTpakTy Ha Kaxaple 2000 nomnapoB Ha cyere, a Apyras cucTeMa UMEeT ONTUMAaJIbHOE
f, coorBeTcTByt01IEE | KOHTpakTy Ha Kaxabie 10 000 momtapoB Ha cuete. UTOOBI MOHATH
CYTh TOPIOBIM (UKCHUPOBAHHOM jonell B mopTdene U3 HECKOIBKHX CHUCTEM, MbI



nepeBeieM HM3MEHEHHs ©KETHEBHOro OanaHca s JaHHOW PBIHOYHOM CHCTEMBI B
exenneBabie HPR. HPR B 3TOM KOHTEKcTe O3HaudaeT, CKOJBKO 3apabOTaHO WIIH
MPOUTPAHO B JAaHHBIN JIEHb HA OCHOBE | KOHTPAaKTa B 3aBHCHMOCTH OT ONTHMAIBHOTO f
JU1sl 3TOM cucteMbl. PaccMoTpuM npumep. Ckakem, phIHOYHASI CUCTEMA C ONTUMAJIbHBIM
f 8 2000 nonmapoB 3a neHs 3apadorana 100 mommapos. Torna HPR anst 310 peiHOYHO#M
cuctembl coctaBut 1,05. JlneBnoe HPR mMoxHO HaiiTH crieqyronum oO6pazom:

(1.15) IuesHoe HPR = (A / B) + 1

rae A = cymMma B Jjoju1apax, BBIUTpaHHas WIn IIPOUrpaHHas 3a OTOT JICHb;

B = ontumansHoe f B AoJu1apax.

Jlig paccMaTpuBaeMbIX PBIHOUHBIX CHCTEM IPEeoOpazyeM JHEBHBIE BBIMIPBILIM U MPO-
urpsi B 1HeBHbIe HPR, Torna Mel mosmy4nm 3HaueHue, HE 3aBUCALIEE OT KOJIUYECTBA
KOHTpPakToB. B ykazanHoM npumepe, rae nuesHoe HPR cocrasnsier 1,05, Bbl BemMrpanu
5%. Otu 5% He 3aBUCAT OT TOro, 6bu1 y Bac 1 koHTpakT win 1000 kontpakToB. Tenepp
MOKHO CpaBHUBaTh pa3Hble MopTdenu. Mbl OyaeM CpaBHHBATh BCE BO3MOKHBIE KOM-
OuHaruu noptdeneit, HauuHas ¢ mopTdenei, COCTOSIMMUX U3 OTHOW PHIHOYHOW CHUCTEMBI
(U1t KaX10i paccMaTpuUBAacMON PBIHOYHOW CHCTEMBI), 3aKaH4YHMBash MopTdensimMu u3 N
PBIHOYHBIX CHCTEM. B KauecTBe mpuMepa paccMOTpUM pbIHOYHBIE cucTeMbl A, B u C, ux
KOMOMHAIMK OYIyT BBITJISACTD CIEAYIOUIMM 00pa3oM:

A

B

C
AB
AC
BC
ABC

Ho ne Oynem ocranaBiuBaThCs Ha 3TOM. Jlis Kaka0i KOMOMHAIIMHM paccuyuTaeM Beca
PBIHOYHBIX cucTeM B moptdene. st 3Toro He0OXOAMMO 3aJaTh MUHUMAIIBHBIN TPO-
LIEHTHBIA BeC CUCTEMBI (WM MUHMMAaJbHOE M3MEHEHHe Beca). B cienyromeM npumepe
(moptdens uz cuctem A, B, C) 3ToT MUHNMaINBHBIH Bec cuctemsbl paBeH 10% (0,10):

A 100%

B 100%

C 100%

AB 90% 10%
80% 20%
N0/, 30%
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 (komOunamms cucrem B noptdene). Teneps mist kaxmoir KCIT
paccuntaem coBokynHoe HPR mist ornensnoro qusi. CoBokynuoe HPR mns nannoro must
Ooyner cymmoii HPR kaxmol pbIHOYHOM CHUCTEMBI AJisi 3TOTO JHS, YMHOXXECHHBIX Ha
MpoIIeHTHBIE Beca cucteM. Hampumep, nist cucrem A, B u C MBI paccMatpuBaeM mpo-
uentHelie Beca 10%, 50%, 40% cootBercTBeHHO. [anee gomyctum, uto otaenbHeie HPR
JUTSL 9TUX PHIHOYHBIX cuCTeM B TOT jAeHb Obuiu 0,9, 1,4 u 1,05 coorBercTBeHHO. Torma
coBokynHoe HPR myist aToro mus Oyner:

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

Teneps Hanecem nHeBHble HPR mist kaxnoit KCII va ock Y B Moagenn MapkoBunia 31o
COOTBETCTBYET MojdydyaeMomy jaoxonay. Ha ocu X OTIOXHM CTaHAAPTHOE OTKJIOHEHHE
nHeBHbIX HPR nmns xaxmoit KCII. B Momenu MapkoBuiia 3T0 COOTBETCTBYET PHCKY.
CoBpeMeHHYIO TEOpHIO TIOPTQENs 4acTo Ha3bIBalOT leopuetl E -V, 4TO COOTBETCTBYET
Ha3BaHUsAM oOceil. BepTukanbHyl0 OCh 4acTo HasbiBaloT E — okumaemas mpuObLIb
(expected return), a TOpU30HTANBHYIO OCh Ha3bIBAIOT V — JAUCHEPCUS 0XKUAEMOM Tpu-
Obmu (variance in expected returns). Ilocie »Toro MoxHO HaWTH 3h(HEKTUBHYIO
rpaHuIly. Mbl BKJIIOUHUIN Pa3IMYHBIC PHIHKH, CUCTEMBI B (akTophl f U Ternepb MOKeM



konuyecmeenro onpenenuts aydmne KCII (to ecte KCII, koTopbsie HaxoasTcst BAOIb
3¢ PeKTUBHOMN TPaHHUIIBI).

CTpaTerusi cpeiHero reoMeTpuieckoro noprdes

B kakoii nMeHHO Touke Ha >(PEKTUBHON IrpaHUIle BBl OyJeTe HAXOTUThCA (TO €CTh Ka-
koBa »pdextuBHas KCII), saBnsercs QyHKuueil Bamero coOCTBEHHOTO HENPHITHS
pHUCKa, TI0 KpailHell Mepe, B COOTBETCTBUU C MOJeibio MapkoBuiia. OHaKO €CTh OINTH-
MasibHasi TO4YKa Ha 3((EeKTUBHON IpaHMIE, U C MOMOUIbI0 MAaTeMaTHMYECKUX METOOB
MOKHO HaiTu 3Ty Touky. Ecim BbI BeiOepere KCII ¢ HamBBICIINM CpEIHUM T€OMETPH-
yeckuM HPR, 10 pocturnere ontumanbHoit KCII! Mbl MoxkeM paccuuTarh cpemaHee
reoMeTpuueckoe u3 cpemHero apudmermueckoro HPR u cranmapTHOro OTKIOHEHUs
HPR (00e 3Ti Benn4MHbI y HAC yKe €CTh, TaK KaK OHH SIBJSIOTCS ocsiMU X U Y MOJeNnu
Mapxkosuia!) Ypasuenus (1.16a) u (1.166) naror Ham (hopMyiTy AJsl OLIEHOYHOTO CpPe-
Hero reomeTrpudeckoro EGM (estimated geometric mean). /lanHblil pacuer ouyeHb O1M-
30K (OOBIYHO JT0 YETBEPTOTO WJIM IIATOTO 3HAKA MOCTE 3aIsATON) K pealbHOMY CpEeTHEMY
re€OMETPUUECKOMY, ITO3TOMY MOKHO MCIIOJIb30BaTh OLIEHOYHOE CPEIHEE I'€OMETpUYEC-
KO€ BMECTO PEAIBHOTO CPETHErO FEOMETPUYECKOTO.

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

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

rie EGM == onieHOYHOE CpeiHEe TeOMETPUIECKOE;

AHPR = cpeanee apupmernueckoe HPR, nnu KOOpAUHATA, COOTBETCTBYIOLIAs
J0XO0Ay 10 TopTderto;

SD = crangaptHoe oTkinonenne HPR, unn koopaunaTa, cOOTBETCTBYIOLIAsh PHUCKY IO
noptdento;

V = mucnepcust HPR, pasras SD 2. O6e dopmsr ypasrerns (1.16) S5KBHBaNCHTHBL.
Ipu KCII ¢ nausvicuum cpeoHum 2eomMempuyeckum pocm cmoumocmu nopmeens oy-
dem maxcumanvuvim, 6onee moeo, oanunas KCII nozsonum oocmuuv onpedeieHHO20
VPOBHS 6ANAHCA 30 MUHUMATILHOE BDEMS.

E:xenneBHbI€e mMpoueaypbl NPH UCNOJH30BAHNH ONTUMAJIBHBIX
noprgeJei

[TocmoTpuM Ha mpuMepe, Kak NPUMEHSTh BBIMICONUCAHHBIA MOAXOJ Ha €XKEIHEBHOU
ocHoBe. Jlomyctum, uto ontumaibHoe KCII coOTBETCTBYET TpeM pas3IMuyHbIM
pBIHOYHBIM cucTeMaM. [Ipennonoxum, uro npoueHTt pazmenienus coctasisiet 10%, 50%
1 40%. Ecnu 661 BeI paccmatpuBaiu cueT B 50 000 goutapoB, To OH OBUT OBI «pa3IeicH»
Ha Tpu cybcuera B 5000, 25 000 u 20 000 momnapoB ISl KaXkA0H PHIHOYHOW CHUCTEMBI
(A, B u C) coorBeTcTBeHHO. 3areM i OajaHca MO CyOCUeTy KaXKIOW pPHIHOYHOU
CUCTEMbl BBIYHCIUTE, CKOJBKHUMH KOHTpakTamu ToproBaTh. CkaxeM, (axtop f man
CJIEYIOIINE BETUYHHBI:

PeiHouHas cucrema A: 1 konTpakT Ha $5000 Gananca cuera.
PrrHouHas cucrema B: 1 korTpakT Ha $2500 Gananca cuera.

Peinounas cucrema C: 1 konTpakT Ha $2000 Oananca cuera.



Toraa BeI Oynere ToproBaTh 1 KOHTpakTOM isi peiHOYHOM cucteMbl A ($5000 / $5000),
10 koHTpakTamu A5 peiHOYHON cucteMbl B ($25 000 / $2500) u 10 koHTpaKTamMu 11st
poiHouHo# cuctembr C ($20 000 / $2000). Kaxnpiii neHb, korma oOmmmii 6aaHc cueta
M3MEHseTCs, Bce cybcuera mnepepaccunThiBatoTcs. Jlomyctum, uto cdyer B 50 000
J0JIIapoB Ha cieayromuil aeHs nonuswics A0 45000 mommapoB. Tak Kak Mbl KaKIbIi
JIEHb 3aHOBO TIEpepacIpeiesiieM CpeaCcTBa Mo cyocueram, To moiaydaem 4500 mommapoB
IUIg peIHOYHON cucteMbl A, 22 500 nomnapoB g pelHOYHOM cucteMbl B, u 18 000
JOJIIApOB JUIsl phIHOYHOM cuctembl cybcueta C. Ha cnmemyrommii n1eHb Mbl Oyaem
TOProBaTh HYJIEBBIM KOJIMYECTBOM KOHTPAKTOB 110 peiHOYHOM cucteme A ($4500 / $5000
= 0,9, iy, Tak Kak MbI BCET/Ia OCHOBBIBAEMCS Ha MENIbIX ynciax, 0), 9 koHTpakTaMu s
poiHouHOM cuctembl B ($22 500 / $2500), u 9 koHTpakTamu sl ppIHOYHOM cucTeMbl C
($18 000 / $2000). ITepepaccunTthiBaiiTe cyOcueTa eXeAHEBHO, HE3aBUCUMO OT TOTO, YTO
Bbl MOJYYWIU: MPUObUTE MM yObITOK. [lomHHTE, cyOcuera, MCHOIB30BAHHBIE 37IECH,
SIBJISIFOTCSL YCJIOBHOM KOHCTPYKIIHUEH.

Ectp Oosiee mpocToil uiss IOHUMaHUS CIIOCO0, AAIOLIUI Te ke camble OTBETHI, — Je-
JIieHUe ONTUMabHOrO f PHIHOYHOI CHCTEMBI Ha €€ MPOIEHTHBIN Bec. ITO AaCT CYMMY B
JoJuTapax, Ha KOTOPYIO MBI 3aTeM pas3ienuM oOmmii OajmaHc cuera, 4TOOBI y3HATh,
CKOJIbKUMH KOHTpaKTaMU TOProBaTh. Tak Kak OajlaHC cueTa U3MEHSETCS €XKETHEBHO, Mbl
nepepaccuuThiBaeM CyOcueTa TakKe €XKEJIHEBHO [UIs IOJNyYeHHs HOBOTO OOIIEro
Oayanca cyeta. B paccMoTpeHHOM mpuMepe peIHOYHAs cucTema A, rpu 3HadeHuu f B 1
koHTpakT Ha 5000 nonnapoB GanaHca cuerta u nporeHTHoM Bece 10%, cooTBercTByeT 1
koHTpakTy Ha 50 000 mosapoB obmiero Oamanca cuera ($5000 / 0,10). PeiHounas
cucrema B, mpu 3Haduennu 1B 1 xoHTpakt Ha 2500 nosimapoB OanaHca cueTa U MPOIEH-
THOM Bece 50%, cooTBeTcTBYeT 1 KOHTpakTy Ha 5000 mosmtapos oOuiero 6ananca cueTa
($2500 / 0,50). Peirounas cuctema C, npu 3HaueHuu 1B 1 koHTpakT Ha 2000 mosiapoB
Oananca cuera u nporeHTHoM Bece 40%, cooTBeTcTByeT 1 KOHTpakTy Ha 5000 moimapos
obmrero 6ananca cuera ($2000 / 0,40). Takum oOpa3om, eciau Obl y Hac Obi10 50 000
JI0JUTApOB Ha cueTe, Mbl Obl TOProBajiM | KOHTPAKTOM B phIHOYHOM cucteme A, 10
KOHTpaKTaMH B pbIHOYHOU cucteme B u 10 koHTpakTamu B peiHOuHOM cucteme C. Ha
CIeNyIomUi JeHb Tpolenypa moBtopsiercs. Ckaxem, Ham oOmwmil OamaHC cyeTa
noBbicuiics 10 59 000 nomnapos. B atom cinyuae pazgenum 59 000 gomnapos Ha 50 000
JoJIIapoB U noiayuuM 1,18 (wnm okpyrisis A0 1esoro yucia 1), mostomy 3aBTpa Mbl ObI
ToproBaii 1 KOHTpakToM B peiHOYHOU cucteme A, 11 kontpaktamu ($59 000 / $5000
=11,8, uro Gmmxke k nenomy uuciay 11) B peiHOuHOM cucteme B u 11 koHTpakTamu B
peiHouHOM cucteme C. I[Ipenmonoxkum, B peiHOYHOU cucteMe C cO BUepalllHETro THS y
HaC OTKpBITA JIMHHAS mo3unus Ha 10 koHTpakToB. HaM He ciemyer 100aBIsATh CETOMHS
1o 11 konTpakToB. CyMMBI, KOTOpbIE MBI PacCUMTBHIBAEM C HCIIOJIb30BaHHEM OamnaHca,
PaCCUUTHIBAIOTCSA TOJBKO ISl HOBB X mosunmii. [ToaTromy 3aBTpa (eciu OBUIO OTKPBITO
10 KOHTPaKTOB, HO MBI 3aKPBUIU MO3ULIUIO, T.€. 3aPUKCUPOBATN MPUOLLIb) HAM CJIETYET
OTKPBITh 11 KOHTPAaKTOB, €cAM MBI TIOCYMTAaEM »dTO IlerecooOpa3HbM. Pacuer
ONTHUMAaJbHOTO TMOpThens c¢ ucrnonb3oBaHueM exenHeBHbIXx HPR o3nauaer, uyto Ham
credyem BXOAWTHb HAa PHIHOK M U3MEHATH MO3ULIMM Ha €KEJHEBHOW OCHOBE, a HE OT
CHENKU K CHAENKe; HO 3TO He 00s3aTeNbHO JenaTh, €clu Bbl OyAeTre TOproBaTh IO
JOJTOCPOYHOM CHUCTEME, IMOCKOJbKY BaM OyJEeT HEBBITOJHO PETyJIHUPOBAaTh pa3Mep
MO3UIIMH HA €KETHEBHON OCHOBE M3-3a BHICOKMX HAKJIAIHBIX pacxo0B. Boobiie roops,
BaM CJIEeAyeT MU3MEHATh MO3UIMH Ha €KEIHEBHOW OCHOBE, HO B PEAJbHOM KHU3HHU BBI
MOKETe M3MEHSTh MX OT CHEJKU K CIeJKe C Majoil morepeil TouHocTH. [Ipumenenue
MIPaBWJIBHBIX THEBHBIX MO3UIMI He siBisieTcs Oonbuiol npobnemoi. Bermomuure, yTo
MIPH MOUCKE ONTHUMAJIBHOTO MOPT(ENs Mbl UCMOIB30BaTN B KAUECTBE BBOJHBIX JaHHBIX
naesHple HPR. TlosTomy Ham ciemoBano Obl M3MEHSTH pa3Mep TO3HIHHA €KEIHEBHO
(ecru ObI MBI MOTJIM U3MEHSITh KOKIYIO MO3UIUIO TI0 IIeHe, T0 KOTOPOil OHA 3aKpbLIach
BuUepa). B NeHCTBUTENBHOCTH 3TO CTAHOBHUTCS HENPAKTUYHO, TaK KaK H3JEPKKU Ha
TpPaHCAKIMM HAYMHAIOT MEPEBEIINBATh MPUOBLIN OT €KEeIHEBHOTO U3MEHEHHSI MTO3UIUH.
C npyroil cTOpoHbI, €CIIM MBI OTKPBIBAEM MO3UINIO, KOTOPYIO COOMpaeMcsl yep>KUBaTh



B TEUEHHUE T0J]a, HAM CJIEyeT MepecMaTpuBaTh €€ Jaile, 4eM pa3 B roj (T.e. B KOHIIE
CpOKa, KOTJIa MBI OTKPOEM JPYTYI0 MO3UIHI0). Boobiie, B mog0OHBIX JAOATOCPOUYHBIX
CUCTeMax HaM Jydlle PEeryJIHpoBaTh MO3UIUI0 KAKIYI HENENI0, a HE KaIbli JICHb.
AprymeHTanus 3/1eCh TaKoBa: MOTEPU M3-32 HE COBCEM NMPaBUIIbHBIX JTHEBHBIX MO3UIIUN
MOTYT OBITH MEHBIIIE, YeM JIOTIOTHUTEIbHBIC M3ACPKKHU IO CACITKAM JJIsl €KETHEBHOTO
M3MEHEHHUs MOo3uIMil. BBl JOMKHBI ONpenenuTb, OCHOBBIBASICH Ha MCIIOJIB3YEMOM TOp-
TOBOH CTpaTeruu, Kakue u3 noTepb OyayT Juis Bac MeHbIe. Kakoit 00beM HCTOpHUIECKIX
JAHHBIX HEOOXOJMM JUIsl pacdyeTa ONTUMAJIbHBIX TopTdeneir? DTOT BOMPOC MOXKHO
chopMyIIUpOBaTh HECKOJIbKO HHAue: «Kakoli 00beM UCTOPUUECKHUX NaHHBIX HEOOXO0IUM
JUTsL OTIPENIeTICHUST ONTUMANbHOTO f TaHHOW PBIHOYHOM cucTeMbI?» TOYHOTrO OTBETAa HE
cymiecTByeT. BooOiie, uem 601bIlie UCTOPUIECKHUX JAHHBIX BBl UCTIONIB3YETE, TEM JTy4Ile
JOJDKEH OBITh pe3ysibTaT (TO €CTh ONTUMajbHBIE TOpTdenn B Oyaymem OymyT
HANIOMHMHATh HBIHCIIHUE ONTHUMAbHBIE MOPTQENH, pacCUUTaHHBIE MO HCTOPUUYECKUM
naHHbIM). OJTHAKO COOTHOIICHUS U3MEHSIIOTCS, X0T U MeasieHHo. O1Ha u3 mpobiem npu
WCIOJIb30BAaHUHU JTAHHBIX 32 CIIMIIKOM OOJBIION MEPUOJ] BPEMEHHU 3aKII0YAeTCsS B TOM,
YTO BO3HUKAET TEHICHIMS K HCIOJIB30BAaHUIO B MOPTQesie PBIHKOB, KOTOpbIE ObLIN
aKTHBHBI B mpouuioM. Hanpumep, ecnu Obl BBl coznaBanu noprdens B 1983 rogy Ha 5
rogax MpOUUIbIX JaHHBIX, TO, BEPOATHEE BCEro, OJUH M3 JPAroleHHBIX METaUIOB
okazajcs Obl YacTblo onTuManbHOro moprdens. OTHAKO TOPTrOBBIE CHCTEMBI TIO
JparolieHHbIM MeTaJulaM paboTany B OOJBIIMHCTBE CBOEM OYEHb INIOXO Ha MPOTSHKEHUN
Heckonbkux Jier nocie 1980-1981 romos. IlosToMy, Kak BUAWTE, NPU ONPEAECICHUU
OyIylIero ONTUMAJIbLHOTO MOPTQENs MeXIy HCIOIb30BaHUEM CIMIIKOM OOJBIIOro
KOJIMYECTBA MCTOPUUYECKUX JTAHHBIX U HMCIOIH30BAHUEM CIHIIKOM MAaJIOTO KOJUYECTBA
JAHHBIX HYXXHO HaWTH 30JI0TyI0 cepequHy. W, HakoHel, BO3HHUKAET BOMPOC, KaK 4acTo
CJIeyeT TIOBTOPSATH BCIO MPOIEAYpPY MOUCKA onTUManbHOro moprdens. [lo Gombmomy
CUETY BBl JIOJDKHBI AENaTh 3TO MOCTOSTHHO. OIHAKO B peallbHOW JKM3HU JTOCTATOYHO
TeCTUpOBaTh Moptdens kaxapie 3 mecsana. M maxe ecnu MpoOM3BOAUTH 3Ty OMEPALUIO
Ka/iple 3 Mecsa, BCE €Ile €CTh BBICOKAs BEPOSTHOCTh, YTO BBl MPHUICTE K TOMY Ke
cocTaBy MOPTQEs WK OYeHb CXOJHOMY C TEM, YTO CO3JIaIi paHee.

CyMmma BecoB cucteM B moprdesie, npesbimarimas 100%

Jlo HacTosimiero MOMEHTa Mbl OrpaHUYMBAIM CyYMMY MpOIEHTHbIX BecoB 100 mpo-
neHtamu. OJHAKO BO3MOXKHO, YTO CyMMa MPOLEHTHBIX pa3MelIeHHi s mopTdens,
KOTOpBIM OyJeT MMETh HauBBICIIMNA TeoMeTpuuyeckuil poct, npeBbicuT 100%. Pac-
CMOTPHUM, HampuMep, IBE PbIHOYHBIE CHCTeMbI, A U B, KOTOpbIe MACHTUYHBI BO BCEX
OTHOIIEHUSX, 32 TEM HMCKJIIOYEHHUEM, YTO y HUX OTpuuarenbHas koppemsuus (R < 0).
Homyctum, 9to ontuMainbHoe f B Monapax Ui KaXIOH M3 3TUX PHIHOYHBIX CHCTEM
coctasisiet 5000 momurapos. JlomycTHM, YTO ONITUMANBHBIN OPT(ETh Ha OCHOBE CAMOTO
BBICOKOTO CPETHEr0 reéOMEeTPUUEeCKOro — 3T0 moptdens, KoTopelii pazmeniaer 50% B
KOKIYI0 U3 JABYX PBIHOYHBIX CHUCTEM. JTO O3HA4aeT, YTO BaM CJEAyeT TOoprosarh 1
KOHTpakToM Ha Kaxaesle 10 000 mommapoB OamaHca JJIsl PHIHOYHOM CHCTEMBbI A, U AJs
cucteMbl B. OnHako Korja ectb OTpHUIATeNbHAs KOPPESLUs, MOKHO IOKa3aTh, YTO
ONTHUMAaJbHBIA POCT cueTa B JACWCTBUTEIBHOCTH OyJET NOCTUTHYT MpU Toprosie 1
KOHTpakToM sl OanaHca, MeHbiiero 10 000 mosumapoB [uist peIHOYHOM cHCTEMBI A
u/uau  pblHOYHOW cucteMbl B. Jlpyrumu crnoBamu, KOTJa €CTh OTpHUIATeNlbHas
KOppeJslusi, CymMMa IpOLEHTHBIX BecoB MokeT mnpesbimath 100%. bonee Toro,
BO3MO>KHO, UTO MPOLIEHTHBIE Pa3MEIICHHs B PHIHOYHBIE CUCTEMBI MOTYT IO OTAETHHOCTU
npeBbicuThb 100%.

HuTepecHO paccMOTpeTh CiIydail, KOr/ia KOpPEeNsius MEeXAy ABYMsI PHIHOYHBIMU
cucteMamu npudnmkaercs k -1,00. B atom cnydae cymma niist puHaAHCUPOBAHUS CIACIOK
M0 PHIHOYHBIM CHCTEMaM CTPEMHUTCS CTaTh OECKOHEUHO Maloil. Jleno B TOM, 4TO B TAKOM
noprgene noutu He OyneT NPOUTPBILIHBIX JTHEH, TaK KaK MPOUrpaHHAas B JaHHbBIN JI€Hb
OJHOM PBIHOYHOM CHUCTEMOM CyMMa BO3MEIIAETCS CYMMOM, BBIMIPAHHOW Jpyrou



PBIHOYHOM CHCTEMOM B TOT K€ J€Hb. [109TOMY ¢ MOMOIIBIO JUBEPCUPHUKAIIMHA BO3MOKHO
MOJIyYUTh ONTUMAJIbHBIA TOpT(dEsb, KOTOPHIM pa3MmemiaeT MeHbInylo moimo f (B
7I0JU1apax) B JTaHHYIO PBIHOYHYIO CUCTEMY, YEM IIPU TOPTOBIIE TOIBKO B 3TOW PHIHOYHON
cucreme. I A3TOro i KaXKIOW pPHIHOYHOM CHUCTEMBbI BBl MOJKETE pa3/eluTh
ontumainbsHoe f B 1oJu1apax Ha KOJTUYECTBO PHIHOYHBIX CUCTEM, B KOTOPBIX paboTaere. B
HaleM TMpuMepe, BMeECTO Toro urtoOsl BeIOpaTh 5000 moimapoB B KadecTBE
ontumanbHoro f Juis peIHOYHON cUCTeMbl A, HaM cieayeT ucmoib3oBath 2500
nomnapoB (pazaenuB 5000 mommapoB, ontuMmanbHOoe f, HA 2, KOJIMYECTBO PHIHOYHBIX
CHCTEM, B KOTOPBIX MBI COOHMpaeMcs TOproBaTh), M TaKUM > 0Opa3oM cieayer
MOCTYIIUTh C PBIHOYHOM cuctemoi B. Tenepb, Korga Mbl HCHOJb3YEM JaHHYIO
IpoLenypy Ui OIpENesIeHUs] ONTHMAJIbHOTO CPEIHEr0 TeOMETPUYECKOTo MopTderns,
Kotopeiii coctouT U3 50% g A m 50% nmiuga B, 3T0 o3HayaeT, 4yTO HaM CIEAYyeT
ToproBath | koHTpakTOM Ha Kaxasle 5000 momnmapoB Ha OajaHce It PBIHOYHOU
cucrembl A ($2500 / 0,5) u ananormyHo it B. B kadecTBe emie omHOW PBHIHOYHOMN
CHCTEMBI Bbl MOXETE HCIIOJIb30BaTh CUCTEMY OECIPOLEHTHOTO BKJIaAa. DTO aKTHBBI, HE
npuHocsmue aoxona, ¢ HPR = 1,00 kax el aeHs. JlomycTuM, B HalleM MpeablayLeM
IIpUMepe ONTUMAabHBIN pocT noayueH npu 50% s cucremsl A u 40% ains cuctemsl B.
Hpyrumu cioBaMu, ciIeayeT TOproBath 1 KOHTpakToM Ha Kaxabie S000 momiapoB Ha
OanaHce Uit PIHOYHOM cUCTeMBbl A U 1 KOHTpakTOM Ha Kaxneie 6250 momnapos ans B
($2500 / 0,4). IIpu wucnomp30BaHMK OECIPOLEHTHOTO BKJIala B KauyecTBE JPYroi
PBIHOYHON cHCTEMBI 3TO ObUIa OBl OJHA M3 KOMOHMHALMH (ONTUMAJIbHBIA TOPTdED,
kotopelii Ha 10% B nmenerax). Ecnu Bam moptdenb, HaWAEHHBI C MOMOIIBIO ATOU
IpOIEeyphl, HE COACPKUT CHUCTEMY OECHpPOIICHTHOI'O BKJIaZa B KauyecTBE OJHOU W3
COCTaBJISIIOLINX, TOTJA Bbl JOJDKHBI TOBBICUTH HCHOJB3YEMBIH (aKkTop U pa3lesiuTh
ontuMainbHble f B 1oIapax, UCIIONIb3yeMble B KaueCTBE BBOJAHBIX JaHHBIX. Bo3Bpaiasch
K HalleMmMy IpUMepy, JIOIMYCTUM, Mbl HCIOJb30BaIM OECHPOLEHTHBIA BKIAA W JIBE
peIHOYHBIE cucTeMbl, A U B. Jlanee mpenamnonoxuM, 4To HAlll UTOTOBBIA ONTHUMATbHBIH
noprdenb HE COIEPKHUT CUCTEMY O€CHpOoIeHTHOTO Bkiaaa. IlycTh oOnTHMambHBIN
noptdens okazancs Ha 60% B peiHOUHON cucteme A, Ha 40% B peIHOUHON cucteme B
(Bo3MokHa Jr00asi Apyrasi MPOLEHTHAss KOMOWHAIMS, Beca KOTOPOH B CyMMeE JaioT
100%) u Ha 0% B cucTteMe OecrnpoleHTHOTO BKIaaa. Eciu Obl MBI pa3zaenuiu Haiu
ontuMaibHble f B Jojutapax Ha JABa, TO 3TOro ObLIO Obl HEJOCTATOYHO. MBI JTOJIKHBI
pa3nenuth WX Ha 4ucio, Oompiie 2. MTtak, MBI BEpHEMCS U pa3lelUM HAaIIH
ontuManbHbie f B monmapax Ha 3 wid 4, MOKa HE MOJYYHM ONTHUMAIBHBIN MOPTQEb,
KOTOPBI BKJIIOYAET CUCTEMY OECIpPOIIEHTHOTO BKIaaa. KoHeuHo, B peanbHOM KU3HU 3TO
HE O3HAYaeT, YTO MBI JIOJDKHBI pa3MemaTh KaKyl-THOO YacTh HAIIEr0 TOPTOBOTO
Kanurtana B OecrpoleHTHbIEe BKIaAbl. becrpolieHTHbIe aKTUBBI CTOUT MCIIOJIB30BaTh IS
TOTO, YTOOBI OMPENETUTh ONTHMAJIBHYIO CYMMY CPEICTB Ha | KOHTPAaKT B KaKIOU
PBIHOYHOM CHCTEME NP CPAaBHEHUU HECKOIBKUX PHIHOYHBIX CHCTEM. BBI OKHBI 3HATD,
YTO CyMMa MpOILEHTHBIX BECOB MOPT(Eis, MPU KOTOPBIX JIOCTUrajics HauOOIbIINUN
Ie€OMETPUUECKUI POCT B MPOUUIOM, MOXeT ObITh Bbime 100%. ITOro MOKHO OCTUYb,
pasnenuB ontuMaibHOE f B AoMapax ajis KaXXI0W PIHOYHOM CHCTEMBI Ha HEKOE IIeJI0e
gucio  (KOTOpoe OOBIUHO  SABISETCS UYWCIOM PBIHOYHBIX CHCTEM), BKIIIOYUB
OecnpolleHTHBINH BKJIAT (TO ecTh peiHOUHYIO cucteMy ¢ HPR = 1,00 kaxnapiii neHp) B
KauecTBE €Ile OAHOW PHIHOYHOU cucTeMbl. Koppensiuu pa3audHbIX PHIHOYHBIX CHCTEM
MOTYT OKa3aTh Cephe3HOe BO3eicTBHE HAa TOpTdhens. BaxkHo moOHMMATh, 9TO MOPTQhENDh
MOKET ObITh OOJbIlle, YeM CyMMa €ro 4acted (eciliu KOPPENSlUUd €ro COCTaBISIOUINX
gacTell J0CTaTOYHO HU3KM). Takke BO3MOXKHO, YTO MOpPTQenb OyaeT MeHbIIe, 4eM
CyMMa €ro 4Jacted (eciu KOppEemsUU CIUIIKOM BBICOKH). PaccMoTpum cHOBa urpy c
OpOCKOM MOHETHI, TJI¢ BBl BEIMTPHIBAcTE 2 J0JUIapa, KOTJa BhIMAJaeT JINIEBAsi CTOPOHA,
U mpourpeiBaeTe 1 momnap, Korga BeimanaeT odopaTHast ctopoHa. Kaxasiii 6pocok mmeer
MaTeMaTH4ecKoe OXuaaHue (apudmMernueckoe) mATbAecIT IeHTOoB. OnTtumanbHOe f
coctaBusieT 0,25, TO ecThb HAZO CTaBUTHh | Jojutap Ha Kaxable 4 moiiapa Ha cueTe, a
cpenHee reomerpuueckoe cocrapiser 1,0607. Tenepb paccMOTpUM BTOpPYIO UIpY, T'Zie



CyMMa, KOTOPYIO BbI MOKETE BBIUTPATh IpU Opocke MoHETHI, cocTasisieT 0,90 nomnapos,
a cyMma, KOTOpYI Bbl MoxeTe mpourpatb, — 1,10 gommapoB. Takass urpa umeer
OTpHUIaTeNIbHOE MaTeMaTuieckoe oxuganue -0,10 mommapa, Takum oOpa3om, 3/1eCh HET
ONTUMANILHOTO f M COOTBETCTBEHHO HET U CpeJHero reoMerpudeckoro. Ilocmorpum, 4ro
MPOM30MIET, Koraa Mbl OyneM urpaTh B 00e Mrpbl onHOBpeMeHHO. Eciu xoppensuus
TUX WUrp paBHa 1,0 (TO ecTh MbI BBIMIPHIBAEM IIPU BBINAJECHUU JIMIEBONH CTOPOHBI, a
MOHETHI BCErJa MajaloT Ju00 Ha JIMIEBbIE CTOPOHBI, JHMOO0 Ha OOpaTHBIE CTOPOHBI),
TOrAA pe3ysbTaThl ObLIM Obl CHEAYIOUIMMM: Mbl BbIMTpbIBacM 2,90 nosutapa mnpu
BBINIA/ICHUN JIMLEBOM CTOPOHBI WM IpourpbiBaeM 2,10 nosutapa npu BbIIAJAECHUU
oOpatHoii. Takas urpa umeer maremarudeckoe oxuganue 0,40 gomrapa, onTUMaIbHOE
f= 0,14 u cpeanee reomerpuueckoe 1,013. O4eBHIHO, YTO 3TO XYAIIUH MOAXOJ K
TOPIoBJI€ C TOJIOKUTEJIBHBIM MaTeMaTHYECKUM OXHUJAaHueM. Temepb IOMyCTUM, YTO
UIpbl MMEIOT OTpULATENbHYI0 Koppensuuto. To ecTp, Korjza MOHETa B UIpE C
MOJIOKUTEIbHBIM MAaTEMaTHYECKUM OKUJAAHUEM BBINAAAET Ha JIMLEBYIO CTOPOHY, MBI
tepseM 1,10 mommapa B urpe ¢ OTpUIATEIbHBIM OXHAAHUEM, M HaoO0poT. Takum
o0Opa3zoM, pe3yibTaToM JBYX urp Oyaer Bemrpsimn 0,90 momrapa B OgHOM ciydae U
npourpsi -0,10 nonnapa B npyrom ciydae. Maremarndeckoe oxxunanue Bce eme 0,40
nonnapa, oaHako ontuMmanbHoe f= 0,44, yto maer cpemHee reomerpuueckoe 1,67.
BcnomHuTe, 4TO CpegHee reoMeTpudecKoe SBIsieTcss (PaKTOpOM pocCTa BaIIero CYeTa B
CPEIHEM 3a OJIHy MIpy.. DTO O3HA4aeT, YTO B TaKOH MIPe B CPEIHEM MOXKHO OXKUIATh
Boiurpeima B 10 pa3 Oosblie, 4yeM B YK€ PACCMOTPEHHOM OJWHOYHOH WIpe ¢
MOJIOKUTEIbHBIM MaTEeMaTU4eCKUM okuaaHueM. OJHAaKo 3TOT pe3ysbTaT IOJyYeH ¢
IIOMOUIBI0 WIPBl C IOJIO)KUTEIbHBIM MaTEMAaTUYECKUM OXHUJAHUEM M €€ KOM-
OMHUPOBAHMS C UTPOUN C OTPHUIATEIBHBIM OXKuJaHueM. [IpuunHa OOJBINION pa3HUIIBI B
pe3ysbTaTax BO3HMKAET M3-3a OTPULIATEIBHON KOPPEISIIMM MEXKIY JIBYMS PHIHOUHBIMU
cucreMaMu. MBI paccCMOTpeNH TpuMep, Korjaa moprdens Ooiblle, YeM CyMMa ero
YacTeu.

BaxHO MOMHUTB, YTO MCTOPUYECKU BaIlll IMPOUTPHIII MOXKET OBITh TAKOH k€ OOJIBIIONH,
Kak U mpoueHT f (B cMbICiie BO3MOXHOIO YMeHbIleHHUs OanaHca). B nefictBuTenbHOCTH
BaM CJIEIyeT 0KHMJaTh, YTO B OyIylleM OH OYIET ébluie, YEM JaHHOE 3HaueHue. ITO
O3HAayaeT, 4YTO KOMOMHAIMs JBYX PBIHOYHBIX CHCTEM, Jak€ €CId OHU MMEIOT
OTpHULATENbHYIO KOPPEISALINIO0, MOKET IPUBECTU K yMEHbILIEHUIO Oananca Ha 44%. OTo
Oosblile, YeM B CHUCTEME C IOJIOKUTEIbHBIM MaTEeMaTHUYECKUM OXKHUIAHHUEM, B KOTOPOH
ontuMaibHoe f= 0,25, u mo3ToMy MakCUMaJIbHBIN UCTOPUUECKUM IPOUTPHII YMEHBILIUT
OanmaHc Toiabko Ha 25%. Mopanb TakoBa: Ousepcuguxayus, eciu oHa HpousseoeHa
NPAasUIbHO, AGNAEMCA MEMOOOM, Komopblil nosviuwaem npudwviiu. Ona He 0053amenbHo
YMeHbaem npouspLlu  Xyoule2o  CIyyas, 4mo — abCONOMHO  NPOMUBOPE U
nonynsapuomy — npedcmaenenuro. JluBepcuukanus cMArdyaerT  MHOTHE — MEJIKHE
MPOUTPHIIIN, HO OHA HE YMEHBILAST MPOUTPHIIIH XyAlero ciyyas. [Ipu ontumansHoM f
MaKCHMaJIbHbIE€ MPOUTPHIIIA MOTYT OBITh CYIIECTBEHHO OOJIbLIE, YEM TYyMalOT MHOTHE.
[TosToMy, naxke ecid Bbl XOpOLIO AMBEPCHU(PUUUPOBAIU MOPTQENb, cieayeT ObITh
TFOTOBBIM K 3HAYUTEIbHBIM YMEHbIIEHUsM OanaHca. OJHaKo JaBaiiTe BepHEMCS U
MOCMOTPUM Ha PE3yJbTaThl, KOr/a KO3(QQUIHUEHT KOppelsaluu 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
pe3ynbTrara:

HUrpa 1 HUrpa2 Hroro

Pesynbrar Cymma Pesynbrar Cymma Pesynbrar Cymma
Bemrpeimt $2.0 Bommrpeim $9,0 Bemrpsimr $2,90
Bemrpeint $2.0 TIpourpsim -$1,10 Bemrpsir $0,90

IIpourpsim -$1,00 Bomrpeim $0,90 [Ipourpseim -$0,10



IIpourpsim -$1,00 IIpourpsim -$1,10 [Ipourpeim -$2,10

MareMaTHueCKOe 0’)KUIAHNE PABHO:
MO =29 *0,25+0,9 * 0,25 - 0,1 * 0,25 - 2,1 * 0,25 = 0,725 + 0,225 - 0,025 - 0,525

0,4

Martematuueckoe oxkuganue pasHo 0,40 mommapa. OntumanbHoe f B 3TOHM mocnenoBa-
TenbHOCTH coctaBisieT 0,26, uinu 1 craBka Ha kaxaeie 8,08 mosapa Ha OanaHce cueTa
(Tak KaKk HaAMOOJIBIIUN MPOUTPHIII 37ech paBeH -2,10 momnapa). Takum obpazom, Mak-
CHMaJIbHBIN UCTOPUYECKHIA TIPOUTPHIII MOKET OBITh 26% (TpUMEpPHO TaKOH *Ke, 4TO U B
MPOCTOM HUIpe C TOJOKHUTEIbHBIM MaTeMaTU4eckuM oxuaanueM). OmHako B 3TOM
IpUMepe MPOUCXOUT CIIIAKUBAHUE yMEHbBIIICHUH Oananca. Eciau ObI MBI MPOCTO pac-
CMaTpUBaIU WIPY C TMOJIOKUTEIHHBIM OXKUIAHHEM, TO TPETbS MOCIEAOBATEIHLHOCTh
npuHeca Obl HaM MaKCUMAJIBHBIN IPOUTPHIII. Tak Kak Mbl KOMOMHHPYEM JIBE CHCTEMBI,
TPEThsI MOCIEOBATENFHOCTD OoJiee poBHAs. DTO eAMHCTBEHHBIH mtoc. CpenHee
reoMeTpuueckoe 3aech paBHo 1,025, TO ecTh CKOPOCTh POCTa B JiBa pa3a MEHBIIE, YeM
IPU TPOCTONH WUIPe C TMOJOKUTEIbHBIM MaTeMaTHYEeCKUM OXXuIaHueM. Mbl nemaem 4
CTaBKHU (KOTa MOTJIM OBl CAENIATh TOJBKO 2 CTAaBKH B IIPOCTOM UTPE C MOJIOKUTEITHHBIM
OKUJaHHEM), a OOJIbIIIE HE 3apadaThiBaeM:

1,060772=1,12508449
1,02574=1,103812891

O4eBUIHO, YTO TPU AUBEPCUPUKALNHN BBl 00/I%CHbI UCTOJIB30BATh TaKU€ PHIHOYHBIC
CHUCTEMBI, KOTOPbIE UMEIOT CaMyl0 HU3KYIO KOPPEJAINI0 TPUOBLICH APYT K IPYyTy, U Ke-
JaTeNbHO OTPHIATEIHHYIO KOPPEISAIUio. BBl TOKHBI MOHUMATh, YTO YMEHBIICHHUE Oa-
JlaHCa XYIIETO Clydasi e1Ba Ju OyAeT CMIATYeHO TuBepcruUKanuei, XOTs BBl CMOXKETE
cMsTYaTh MHOTHE Oosee crnabble yMeHbIeHus O6anaHca. Haubonvuias nonvsa ougepcu-
Quxayuu cocmoum 6 YyayuuleHuu cpeoHe20 2eomempuyeckoeo. MeTom TOHCKa
ONTUMAJBHOTO MOPTQENss MyTeM pacCMOTpPeHUs YHCThIX nHeBHbIX HPR ympasmaser
HEOOXOAMMOCTh CMOTPETh 3a TEM, CKOJBKO CHCIIOK B KaXKIOH PHIHOYHON CHCTEME
npousonuio. Mcnonp3oBaHUE STOrO METOJA IMO3BOJHMT BaM HAONIONaTh TONBKO 32
CPETHUM T€OMETPHUYECKUM HE3aBHCHUMO OT YacCTOTHI CACNIOK. TakuM oOpa3om, cpeaHee
F€OMETPUYECKOE CTAHOBUTCS €AUHCTBEHHOM CTaTUCTUYECKOM OLIEHKOW TOr0, HACKOJIBKO
MPUOBLILHBIM sIBIIsIeTCS MopTdens. [ 1aBHas 11enb AUBEpCUPUKAIIIT — 3TO MOyYCHUE
HaMBBICUIETO CPETHETO TEOMETPUUECKOTO.

Kak pa3opoc pe3yJbTaToB 3aTparuBaeT reoMeTpUYeCKHii PocT

[Tocne Toro Kak Mbl MPU3HAIHU TOT (HAKT, YTO, XOTUM MBI TOTO HJIM HET, CO3HATEIFHO WIIH
HET, KOJIMYECTBO VI TOPTOBIIM OIpPEIEINETCs M0 YPOBHIO OanaHca Ha CUeTe, MOYKHO
paccmatpuBath HPR, a He neHexHble cymmbl. TakuMm o00pa3oM, Mbl NpHIAAUM
YOPABJIEHUIO JE€HbI'AMU OMNPENEICHHOCTh U TOYHOCTh. MBI CMOXKEM MPOBEPUTH HAIIH
CTpaTeTMM YNPABJICHUS JAE€HbI'AMHU, COCTaBUTh INPaBWJIa U CJHIENaTh OIpeesieHHbIE
BBIBOJIBIL. [TocMOTpHM, Kak CBsI3aH T€OMETPHUECKUN POCT U pazopoc pesyibTaroB (HPR).

B 310i1 Auckyccun Mbl U IPOCTOTHI OyJIeM UCIOJIb30BaTh MIPUMEP a3apTHOM UTpPHI.
Paccmotpum nBe cuctembl: cucteMy A, koTopast BeiurpeiBaer 10% BpeMeHM U MMEET
OTHOLIIEHHWE BBIUTPHII/TIpourpeil 28 k 1, u cucreMy B, xoropas BemrpsiBaer 70%
BPEMEHU M MMEET OTHOIICHWE BhIMTphII/mpourpbim 1,9 k 1. Hame maremarmueckoe
OKMJIaHUE Ha eUHULly cTaBKU Uit A paBHoO 1,9, a nns B paBuo 0,4. Iloatomy mMbl Mo-



KEM CKa3aTh, YTO ISl KQXKJA0W €IUHUIIbI CTABKUA CUCTEMA A BBIUTPAET, B CpeHEM, B 4,75
pa3 Oombmre, yueM cuctema B. Ho paBaiite paccmMoTpum TOProBito (UKCHPOBAHHOU
noneii. Mbl MOXeM HalTH onTHUMalbHbIC f, pa3JgenuB MaTEeMaTHYECKOE OKUIAHHWE Ha
OTHOIIEHUE BBIMTPHIII/TIPOUTPHIINI. ITO AacT HaMm onTumanbHoe f = 0,0678 nns A u 0,4
st B, Cpegnue reoMerpuyeckue JUisl KaxAOW CHUCTEMbl IPU COOTBETCTBYIOIIHUX
3HAYECHUAX ONTHMAJBHEIX f cOCTaBAT:

A=1,044176755
B=1,0857629

Kak Bugute, cucrema B, HECMOTpsl Ha TO YTO €€ MaTEMAaTUYECKOE OKUAAHUE TIPUMEPHO
B YETBIPE pa3a MEHbIIE, YEM CUCTEMBI A, IPUHOCUT MOYTH B JBa pa3a OOJbIIE 332 CTaBKY
(moxomHOCTh 8,57629% 3a cTaBKy, KOrja Bbl PEMHBECTHPYETE C ONTHUMAJIbHBIM f), uem
cucteMa A (koropas mpuHocut 4,4176755% 3a craBKy, KOTJla BBl PEMHBECTUPYETE C
ONTHUMAJIbHBIM f).

Cucrema % BuIMrpbImei Bbiurpbim: MO f Cpennee
Ipourpsim reoMeTpHuecKoe

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

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

[Tpourpsi 50% no Ganancy norpedyer 100% npudsutu st Bo3meenus; 1,044177 B
crenenu X Oynet paBHo 2,0, korga X npuOIU3UTENbHO paBHO 16,5, TO ecTh 11 BO3MeE-
menust 50% npourpsima st cucteMbl A norpeOyercs Oosiee 16 cnenok. CpaBHUM ¢
cucremoit B, rae 1,0857629 B crenenn X Oyner paBHO 2,0, korna X npuOIU3UTENBHO
paBHO 9, TO ecThb M cucteMbl B morpebyercs 9 caenok ans BosMmerieHus 50%
MIPOUTPHIILIA.

B uem 31ech neno? He nmoroMy i1 Bce 3TO MPOUCXOAMT, UTO cUcTeMa B nMeeT mporeHT
BBIMTPBIIIHBIX CIeNOK Bbime? VcTmHHAs mpuyuHA, MO0 KoTopoid B dyHKummMoHHMpyer
ayqiie A, Kpoercs B pa3Opoce pe3yiabTaTOB W €ro BIMSHUM Ha (yHKIHMIO pocTa.
BonpmmHCTBO TpeiaepoB ommbOOYHO cumTarT, 4to (yHKOUs pocta TWR 3amaercs
CIIEAYIOLIMM 00pa3oM:

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

rie R =mnpouenrtnas craBka 3a nepuop (Hanpumep, 7% = 0,07);

N = KoJIM4eCTBO NEPUOIOB.

Tak kak 1 + R 10 e, yto 1 HPR, G0MpImMHCTBO OMIMOOYHO TMOJIAaraeT, 4To (hyHKIHS
pOCTa1 TWR paBna:

(1.18) TWR=HPR "N

Ota (yHKIUS BepHa TOJBKO Toraa, korjaa mpuosuib (To ectb HPR) mocrosinna, yero B
ToproBiie He ObIBaeT. PeanpHas QyHKIMS pocTa B TOprosie (Wim JIF0O0H Ipyroi cpere,

Meuorue omubo4HO UcHoNb3yloT cpentee apupmerndeckoe HPR B ypaBHennn HPR ” N. Kak 3mech mokasaHo, 3T0 He jgacT
uctuaaoe TWR nocie N urp. Bel I0/DKHEI HCIIONB30BaTh reoMeTpuyeckoe, a He apudmerndeckoe cpeaqaee HPR A N. Dto nact
uctuanoe TWR. Ecimu crannmaptHoe otkioneHne HPR paBHo 0, Torma apudmerudeckoe cpennee HPR u reomerpuueckoe
cpennee HPR oKkBHBaleHTHBI, M He HMEET 3HAYCHHsI, KaKOe M3 HUX BHI HCIIOJb3yeTe.



rae HPR He sBnsercs nmocrosiHHONM) — 310 npousBeneHue Bcex HPR. Jlomyctum, mbl
TopryeM kode, Hame ontuManbHoe f coctaBiser 1 KoHTpakT Ha Kaxayro 21 000
J0JJIApOB Ha OajlaHCe cyeTa M MPOLUIO 2 CHENKH, OJHA U3 KOTOPBIX MPHHECTA yOBITOK
210 gonmapos, a npyras Beirpeim 210 gomtapos. B satom npumepe HPR pasubl 0,99 u
1,01 coorBercTBeHHO. Takum obpazom, TWR paBHo:

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

JIomOJIHUTENbHYI0 UHGOPMAIIUI0 MOXHO MOJYUYWTh, HCIOJB3Yys OLIEHOYHOE Cpe/Hee

reomerpuueckoe (EGM):

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

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

Teneps Bo3Benem ypaBuenue (1.16a) wm (1.166) B crenenb N, uTo0b1 paccuntath TWR
Omno OyzeT OJM3KO0 K «MYJIBTUIUITMKATUBHOW» (QYHKIUU pocTa, neiicrButensnomy 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 = KOJIM4YeCTBO NEPHUOJIOB;

AHPR = cpennee apupmernueckoe HPR;

SD = crangaptHoe oTkIoHeHUE 3HaueHnii HPR;

V = nucnepcus 3nauenuii HPR.

O6a ypaBaenus (1.19) skBUBaNCHTHEI.

[Tonydyennass mH(popMalus TOBOPUT, YTO HAiIeH KOMIPOMHUCC MEXIY YBEIHYECHHUEM
cpenueit apudmerndeckoit Toprosnu (HPR) u aucnepcueit HPR, u cranoButcst sicHa
npuunHa, mo kortopoi cucrema (1,9:1 ; 70%) paboraer nmyumie, yem cuctema (28:1;
10%)!

Hameit menpio sBisieTcss Makcummsanus kodddummenra stoi (QyHKIHH, T.e. Mak-
CUMU3aIUs CIEAYIOIIeH BETUYUHBIL:

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

ITokazatens orenounoro TWR, 1.e. N, cam o cebe mo3zaboturcs. YBeandyenue N He sB-
nsieTcs mpoOIeMoil, Tak Kak Mbl MOKEM PaCIIMPUTh KOJIMUYECTBO PHIHKOB WJIM TOPTOBATh
B 0oJiee KPaTKOCPOUYHBIX THITAX CHCTEM.

Pacuer aucnepcun u crangaptHoro otkioHeHUS (V U SD COOTBETCTBEHHO) MOXKET
OKa3aThCsl TPYJIHBIM /Ui OOJIBIIMHCTBA JIIOJICH, HE 3HAKOMBIX CO CTaTUCTUKOU. BmecTo
ATUX BETUYMH MHOTHE HUCIIONB3YIOT CpedHee abcoiomuoe OmKkioHeHue, KOTOpoe MbI Ha-
30BeM M. Uto0bl HaiiTm M, HaJl0 MPOCTO B3ATH CpeiHee aOCONMIOTHOS 3HAYCHHUE Pa3HO-
CTH CaMO} BEJIMYMHBI U €€ CPEHET0 3HAUCHUSI.

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

[Tpu K070K0I000pa3HOM pacnpeaeseHnH (Kak MOYTH BCera OBbIBACT C pachpeaeIeHueM
MpUOBLIEH U yOBITKOB TOPTOBOM CHCTEMBI) CpeiHee aOCOMIOTHOE OTKIIOHEHHE PUMEPHO
paBHO 0,8 cTaHZApTHOIO OTKJIOHEHMS (B HOPMAJIBHOM pPACIPENEIECHUN OHO COCTABISET
0,7979). TToaToMy MBI MOKEM CKa3aTh:



(1.21) M=0,8*SD

n

(1.22) SD=125+M

O6o3naunm cpennee apudpmernaeckoe HPR nepemennoit A, a cpenHee reomeTpudeckoe
HPR nepemennoit G. Mcnone3ys ypaBHenue (1.166), Mbl MOXKEM BBIpa3UTh OLIEHOYHOE
CpeHEEe TeOMETPUUECKOE CIIETYIOIINM 00pazoM:

(1.166) G=(A"2-V)"(1/2)
W3 31010 ypaBHEHUs MOIY4YUM:
(1.23) G"2=(A"2-V)

Teneps BMecTO qucnepcuu MOJCTaBUM CTaHIAPTHOE OTKIIOHEeHHE [Kak B (1.16a)]:
(1.24) G"2=A"2-SD"2

I/IB 3TOIrO ypaBHeHI/ISI MBI MOXXEM BBIICIINUTH Kancz[y}o nepeMeHHy}o, a TAKXXE BBIICIUTH
HOJIb, YTOOBl TOJYYUTHh (PyHAAMEHTAJIbHBIE COOTHOLICHHUS MEXAYy CpPEIHUM
apuMETHYECKUM, CPEIHUM T€OMETPUYCCKUM M PazdpOCOM, BBIPAKCHHBIM 371eCh KakK
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 ypaBHeHusix 3Hauenue SD”2 MokHO 3anucath kKak V win kak (1,25 * M) *2. Oto
MOJIBOAMUT HACc K TOM TOYKE, KOI/Ia Mbl MOXXEM OIHCATh CYIIECTBYIOIINE B3aUMOCBSI3H.
OTMeThTe, UTO TMOCIEHEE U3 ypaBHEHHI — 3T0 Teopema Iludaropa: cymma kBaipaTtoB
KaTeTOB paBHA KBaApary runoteHy3bl! Ho 3mech rumoreHys3a 310 A, a Mbl XOTUM
MaKCUMH3UPOBaTh OqHy M3 ee crtopoH, G. Ilpu yBenuuenun G moboe nossiienue D
(«xateT» mucnepcuu, paBHbd SD wiu VA(1/2), wim 1,25 * M) npuBeseT K yBeIUYEHUIO
A. Korna D paBHo Hymo, Torna A paBHO (G, 3TUM CaMbIM COOTBETCTBYSI JIOKHO TOJIKY€-
Mo# pynkiuu pocta TWR = (1 + R)* N. JlelictBuTenbHo, Korna D paBHO HyJI0, TOTIa
A paBHO G B COOTBETCTBUHM € ypaBHEeHHEM (1.26).

Mg MOKeM CKaszaTh, 4TO MOBBIMIEHHE A” 2 oka3eiBaeT Ha G TO K€ BO3ACHCTBHE, UTO
Y aHAJIOTUYHOE MOHIKeHUe BenmnyuHbl (1,25 * M) " 2.

(1.29) AAA2 = —A((1,25*M)2)

UTo06bI NOHATH ATO, paccMOTpuUM u3MeHenue A ot 1,1 mo 1,2:

A SD M G AN2 SD"A2=(1,25*M)"2
L1 0,1 0,08 1,095445 1,21 0,01
1,2 0,4899 0,39192 1,095445 1.44 0.24

023 = 0,23

Korga A=1,1,ToSD=0,l. Korna A = 1,2, T0, yT0oOBI TIONYy4uTh SKBUBaJIeHTHOE G, SD
nomkHo ObITh paBHO 0,4899, cormacHo ypaBHenuto (1.27). Tak kak M = = 0,8 *



SD,ToM=0,3919. Ecinu Mbl Bo3BeZieM B KBaapatr 3HaueHuss A u SD u paccuuraeM pas-
HOCTh, TO momyunMm 0,23 B coorBerctBUM C YypaBHeHueM (1.29). Paccmorpum
CJICTYIOIIYIO TaOIHUITY:

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

0,23 = 0,23

OTMmeTbTe, YTO B IPEBIAYIIEM MPUMEpE, I/I€ Mbl HaYaJId ¢ MEHBIIINX 3HAaYeHHH pa3Opo-
ca (SD umu M), TpeboBanmoch ux OObIIee MOBBIIICHHE, YTOOBI JOCTUYH TOTO ke G.
Taxkum 0b6pasom, MOXCHO ymeepxcoamn, Ymo yem CulibHee 8bl YyMeHbUiaene OUCnepCuro,
mem Jnecde 0aemcs OOabUWULL Gblucpbiul. ITO HKCIOHEHIMATIbHAS (DYHKIMS, TPUYEM B
npenene, npu HyjeBod gucnepcur, G paBHo A. Tpeiaep, KOTOpBI TOpPryer Ha
(UKCUPOBaHHOH J0JIEBOI OCHOBE, TOKEH MaKCUMU3UpoBaTh G, HO HE 00s3aTENBHO A.
[Ipu makcumuzanuu G HamO MOHKMMATh, YTO CTAHIAPTHOE OTKJIOHEHWE SD 3aTparuBaet
G B TOIi e CTeneHH, 4To U A B COOTBETCTBHH ¢ TeopeMoii [Iudaropa! Takum oOpazom,
Korja TpeWaep YMEHbBIIAeT cTaHmapTHoe oTkioHeHne (SD) cBoux cAenok, 3To
HKBUBAJICHTHO MOBBIILIEHUIO apudmeTndeckoro cpeanero HPR (t.e. A), u Hao6oport!

(I)yHI[aMeHTaJILHOB YPABHCHHUC TOPIOBJIN

MBI MOXEM TONYYHTh TOpa3no OoJbIlle, YeM NPOCTO TOHUMaHWE TOro (akra, YTO
YMEHBIIICHHE pa3Mepa MPOUTPHINICH YIydlllaeT KOHEYHBIH pe3yiabTar. BepHemcs K
ypaBHeHuto (1.19a):

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

[ToncraBum A Bmecto AHPR (cpennee apudmernaeckoe HPR). Jlanee, tak kak (X "Y)
NZ=X"(Y * Z), MBI MOXeM eI1e 00JIbIIe YIIPOCTHTh ypaBHECHHUE:

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

OT0 mocneaHee ypaBHEHHE Mbl HA30BEM ()YHOAMEHMANbHbIM YPAGHEHUEM MOP206u, TaK
KaK OHO ONHCHIBAeT, Kak pa3nuyHbie (akropel: A, SD u N — BnusooT Ha pe3ysbTar
ToproBiau. OYeBUIHBI HECKONBKO (hakToB. Bo-mepBBIX, €caM A MEHbIIIE WJIA PaBHO
eMHUIIe, TOT/a NpHU JIIOOBIX 3HAYEHHMSX JABYX APYrux mnepeMeHHbix, SD u N, Ham
pe3ynbTaT He MOXKET ObITh Oosble eauHulbl. Eciniu A MeHblle eauHMIBI, TO mpu N,
cTpemsiIeMcsi K 0eCKOHEYHOCTH, Halll pe3yIbTaT MPUOIMKAETCS K HyJI0. DTO O3HAYaET,
4TO, €CIi A MEeHblIe WK paBHO | (MareMaThyeckoe OXHJIaHWE MEHBIIE WM PaBHO
HYJIIO, TaK KaK MaTeMaTH4ECKOe OKUIaHHE paBHO A - 1), y Hac HET LIAHCOB IOJIy4YHUTh
npuObLTh. DakTHYECKH, ecu A MeHbIe 1, TO Halle pa3opeHrue — ATO MPOCTO BOMPOC
BPEMEHHU (TO €CTh TOCTaTOYHO O0sbIIoro N).

[Ipu ycnoBuwm, uro A Gonbie 1, cpoctom N yBenuuuBaeTcs Hama npuObLTs. Hanmpumep,
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 xkodddunuent pasen 1,1475; 1,1475 ~ (1/2) = 1,071214264.
Takum o6pa3om, kaxas ciaeayromas clelka, Kaxaoe ypeinudenne N Ha e TUHHILY



COOTBETCTBYET YMHOXKEHHIO HAILIETO KoHeuHo2o cuema Ha 1,071214264. OtmeTbTe, YTO
3TO YUCJIO SBJSETCS CPEeIHUM reoMmerpuueckum. Kaxaplii pas, Korja oCylIeCTBIISETCS
crenka u korja N yBeJTHMUMBAEeTCA Ha €AMHUILY, KOA(D(OUIIMEHT YMHOXKAETCS Ha Cpe/IHee
reoMerpuueckoe. B 3TOM U coCcTOUT neHCTBUTENbHAs IOJIb3a JUBEpCU]PUKAINH,
BbIpQ)KEHHAs ~ MaTeMaTH4ecKu  (yHIaMEHTalIbHBIM  ypaBHEHHEM  TOPTOBIIH.
Jusepcugpuxayusa nozeonsem eéam kax 6wl yseruuums N (m.e. Koauuecmeo coenok) 3a
onpedenennvili nepuoo epemenu. ECTb elle oJjHa BakHas J€Tajlb, KOTOPYIO HEOOXOIUMO
OTMETUTh IPU PACCMOTPEHUH (PYHIAMEHTAIBLHOTO YpaBHEHHS TOPTOBJIM: XOPOIIO, KOT1a
Bbl YMEHbBINAETe CTAHIAPTHOE OTKJIOHEHHE OOJblle, YeM apu(MeTHUecKoe CpeaHee
HPR. TIlostomy crnemyeT OBICTPO 3aKpbIBaTh YOBITOUHBIC TO3UIMK (MCIOJIB30BaTh
MasieHbKu# stop-loss). Ho ypaBHeHue Takke IEMOHCTPUPYET, YTO MPH BHIOOPE CIUIIKOM
KECTKOTO CTOIa BBl MOXETe OOJbIle MoTepsTh. Bac BRIObET ¢ phIHKA M3-32 CIMILKOM
O0JIBIIIOTO KOJMYECTBA CACJIOK C MAJIEHBKUM IPOUTPHIIIEM, KOTOPBIE MTO3/JHEE OKA3AINCh
OBl MPUOBUTLHBIMH, TTOCKOJIBKY A YMEHbIIIaeTCs B Ooublei cTreneHu, yem SD. Bmecre ¢
TEM, U YMEHbBIICHHE OOJBIINX BBIUTPHIIIHBIX CHIEIOK MOMOXET Ballel CHCTEME, eClu
3T0 yMmeHbimaer SD Oosbiie, yeM yMeHbmaeT A. Bo MHOTHX ciydasiX 3TOr0 MOYKHO
JOCTUYb IyTEM BKJIIOYEHMsI B Ballly TOProBYIO INpOrpaMMy ONuMOHOB. Ilo3uimus mo
OIILIMOHAM, KOTOpasi HampaBjeHa MPOTUB MO3UIMH 0a30BOr0 MHCTPyMEHTa (IOKYyTKa
ONLIMOHA WIM MpOJaXka COOTBETCTBYIOIIETO OILMOHA), MOXXET OKa3aTbCsl BEChbMa
nosiesHoil. Hampumep, ecim y Bac IuMHHAs TO3WLUS IO KaKOW-THOO akmuu (WU
TOBapy), MOKYyIKa MyT-ONIMOHA (MM IPOAaKa KOJUI-ONLMOHA) MOXKET YMEHBILIUTD Ballle
SD 1o coOBOKyIHOH TO3UIMKM B OOJBINCH CTEMeHH, 4yeM yMeHbIUTh A. Eciau BbI
nojry4yaere npuObUIb 10 6a30BOMY MHCTPYMEHTY, TO Oyzaere B yObITKe 1o oniuony. [1pu
STOM YOBITOK OMNIMOHY JIMIIb HE3HAYUTENIbHO YMEHBIIUT OOLIyi0 HpuObUIb. Takum
o0pa3omM, BBl yMEHbIIWIN Kak Bamie SD, tak 1 A. Eciu Bbl He mosy4aere nprObLUIb 110
0a30BOMy MHCTPYMEHTY, BaM Haj0 yBenuuuTh A u ymeHbmuTh SD. Hamo crpemutscs
yMeHbIIUTH SD B O0bIeil CTeTeHH, YeM YMEHBIIUTD A.

KoHneuHo, u3nepxku Ha TpaHCAKLMU MPU TaKOM CTPATETMH JOBOJBHO 3HAUYUTEIbHBI, U
OHM BCerjaa JOJDKHBI TPUHUMAThCA B pacdyeT. YToObl BOCHOJIB30BATHCS TaKOU
CTpaTeruei, Baiia mporpaMMa He JOJDKHA ObITh OPUEHTHpPOBaHA Ha OYEHb KOPOTKUMN
Cpok. Bce BblllIecKa3aHHOE JHIIb TOATBEPXKIACT, YTO pa3IUYHbIE CTPAaTEerHu U
pa3auyYHble TOProBbl€ TpaBWiIa  JIOJDKHBI  pacCMaTpUBaThCA  CTOYKH  3PEHMUS
(GyHIaMEHTaNbHOTO ypaBHEHUS TOProBIU. TakuM o00pa3oM, MBI MOXEM OIICHUTh
BJIUSIHUE 3TUX (PAKTOPOB HAa ypOBEHb BO3MOXKHBIX YOBITKOB U MOHSTh, YTO HUMEHHO
HEO0OXOUMO CIeNaTh AJIs yIyUlIeHUs] CHCTEMBI.

JlomycTuM, B JIONTOCPOYHONM TOPrOBOM MporpamMme Oblla HCIIOJNB30BaHA BBIIIE-
YIOMSHYTasl CTpaTerusi MOKYIMKH IMyT-OMI[OHA COBMECTHO C JUIMHHOM MO3ULIMEH IO
0a30BOMYy HMHCTPYMEHTY, B pe3yjbTaTe MbI TOMydwim Ooibmiee oneHounoe TWR.
Cutyanusi, KOorja OJHOBPEMEHHO OTKPBITHI JUIMHHAs TO3WIMS 10 0a3oBOMY
MHCTPYMEHTY U MO3ULIUA 110 MyT-ONIMOHY, 3KBUBAJIEHTHA NPOCTO JUIMHHOM MO3UIMH 10
KOJUI-OMIKUOHY. B TOM ciydae mydiie mpocTo KymUTh KOJUI-OMIIMOH, TaK KaK M3IEPKKU
HA TPAHCAKIHH OyIyT CYIIECTBEHHO HIKE', YeM NPH HANMYHH UTHHHOH MO3MIMH IO
06a30BOMYy MHCTPYMEHTY M ATUHHOU MO3UIUH 10 MyT-onIuony. [IporeMoHcTpupyem 310
Ha MpUMepe phIHKA WHAEKCOB akuuii B 1987 romy. JlomycTum, MBI moKymaem 0a30BbIi
uHcTpyMeHT — uHaekc OEX. Cucrema, KOTOpyI0 Mbl OyJleM HCIIOJIb30BaTh, SBIISETCS
npocTeiM 20-AHEBHBIM NPOPHIBOM KaHaja. Kakablii eHb Mbl PACCUMTBHIBAEM CaMbli
BBICOKHMI MaKCUMYyM U CaMblii HU3KUWA MUHUMYM Tocneannx 20 nHel. 3atem, B TeUEHUE
TIHSI, €CJIM PHIHOK MOBBILIAETCS M KacaeTcsl BEpXHEH TOYKH, Mbl MOKynaeMm. Eciu neHsl

! 351¢ch ecTh eme omuH mmoC, KOTOPBIH cpazy MOXKeT ObITh U He BUJIeH. OH COCTOUT B TOM, YTO MBI 3apaHee 3HaeM
HPOUTPBILT Xy/LIEro Cay4as. Y YUThIBast, HACKOJIBKO YyBCTBUTEJILHO YPaBHEHHE ONTUMANBHOTO f K HauOobIIeMy
HPOUTPBILLY, TaKask CTPATEr sl MOJKET NPHOIM3UTh HAC K IIMKY KPHBO#i f M MOKa3aTh, KAKUM MOXKET ObITh HaHOOJbLINH
MpourpsInl. Bo-BTOpEIX, MpobieMa mpourpeIia B 3 CTAaHAAPTHRIX OTKIOHEHHAX (MU OOJbIIe) ¢ Oosiee BEICOKON
BEPOSATHOCTHIO, UEM IT0J[Pa3yMeBaeT HOPMAIBLHOE paclpeeneHue, OyieT ycrpanena. IMeHHO ruranTckue
IIPOUTPHINIH OoJiee 3 CTAHAAPTHBIX OTKIOHSHUH Pa3opsIoT OONBIINHCTBO TpeiaepoB. ONIIMOHHBIE CTPATETHH MOTYT
MIOJTHOCTBIO YIIPa3IHUTh TAKUE MPOUTPHILIH.



UAYT BHM3 U KacaroTCsl HU3ILIEH TOYKM, Mbl NpojaeM. Eciiv THEBHbIE OTKPBITHS BBIIIE
WIA HWXE TOYEK BXOJAa B PBIHOK, MBI BXOJUM IIpH OTKpbITMHM. Takas cucrema
[I0/Ipa3yMeBAET MOCTOSHHYIO TOPTOBJIIO Ha PHIHKE:

Jara TTo3umms Bxon P&L Tlonueri KanuTan BonaruneHocTh
870106 JlniHHas 241,07 0 0 0,1516987
870414 Koportkas 276,54 35,47 35,47 0,2082573
870507 JlninHas 292,28 -15,74 19,73 0,2182117
870904 Koportkas 313,47 21,19 40,92 0,1793583
871001 JlniHHas 320,67 -7,2 33,72 0,1848783
871012 Koportkas 302,81 -17,86 15,86 0,2076074
871221 JlnvHHas 242,94 59,87 75,73 0,3492674

Ecnu ompenenste ontuManbHoe f no 3TOMy MOTOKY CHENOK, Mbl HalJieM, 4TO COOT-
BETCTBYIOIIIEE CPEIHEE reoMeTprIecKoe ((pakTop pocTa Ha HAILIEM CUETE 3a UTPY) PaBHO
1,12445.

Terepp MBI BO3bMEM T€ K€ CIHEIKH, TOJBKO Oy/JeM HCIIOIb30BaTh MOJENb OIEHKH
donnoBeix onmroHoB bika-Iloyrca (moapodHo 00 3TOM OyAET paccka3aHo B riaBe 5),
1 TpeoOpazyeM BXOJIHBIC IICHBI B TCOPETHUYECKUE IICHBI ONMIIMOHOB. BXOJHBIC TaHHBIC
Ul 1IEHOBOM Mojenu OyAyT CHEIyIOMIMMH: HCTOPHYECKas BOJATHIIHHOCTD,
paccuntanHas Ha ocHOoBe 20 1HEW (pacyeT HCTOPUYECKOH BOJATHIBHOCTH TaKXkKe
MIPUBOJUTCS B I1aBe 5), 6e3puckoBas ctaBka 6% u 260,8875 nuelt (3T0 cpenHee YUCIO
pabouunx aHel B roxy). Jlajgee Mbl TOMyCTHM, YTO TIOKYIIa€M OIIMOHBI, KOT/Ia OCTaeTCs
posHO 0,5 Tofa 10 AAThl UX MCTIONHEHUA (6 MeCsIeB), U YTO OHU «IIPHU JIeHbrax». Jpy-
TMMHU CIIOBAMH, CYIIECTBYIOT IIEHBI MCIIOJIHEHHS, B TOYHOCTH COOTBETCTBYIOIIHE IICHE
BXOJla Ha phIHOK. [ToKymKa KOJI-OMIIMOHA, KOT/Ia CUCTeMa B ATUHHOW MO3UIUU MO Oa-
30BOMY MHCTPYMEHTY, M IMyT-OIIIMOHA, KOTJa CHCTEMa B KOPOTKOW MO3WIMH 1O 0a30-
BOMY HHCTPYMEHTY, C Y4YETOM IapaMeTPOB YHNOMSHYTOM MOJIEIH OLIEHKH OIIIMOHOB,
JIacT B pe3yJIbTATE CIEAYIOIUN OTOK CAEIOK:

Jara Tlo3unmst Bxon P&L ITomubrit bazoBbIit JleticTBue
Kanura HUHCTPYMEHT

870106 JlnuaHas 9,623 0 0 241,07 JImuHHBIH Ko

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

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

870507 Ouxcanus 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 JlnuHHas 14,957 0 23,336 313,47 JUTMHHBLH Iy T

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

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

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

871012 JlnuaHast 16,839 0 12,8 302,81 JUTMHHBIHA Ty T

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

871221 JlnunHast 23 0 56,974 242,94 JIMMHHBIA KO




Ecnu paccunrars ontuManbHoe f 110 3TOMY MOTOKY CIENOK, MBI IIPUIEM K BBIBOJY, YTO
COOTBETCTBYIOIIIEE CpelHEee reoMeTpuieckoe ((hakTop pocTa Ha HAIIeM CYETE 3a UTPY)
paBHo 1,2166. CpaBHHTE €ro cO CpeIHUM T€OMETPUYECKUM Npu onTuMaibHoM f uis
0a3oBoro mHcTpymeHTa 1,12445. Pazauma orpoMuas. Tak Kak Mbl MOJYYHJIM BCETO O
CHIEJIOK, TO MOXXHO BO3BECTH KaXKI0€ CpeJHEE I'€OMETPUYECKOe B 6-yIO CTENEeHb M
onpeneneHuss TWR. Oro mact TWR no 6a3zoBomy maCTpy™mMeHTy 2,02 nmpotuB TWR 1o
ornuuonam 3,24. [Ipeobpazyem TWR B npoIieHT nNpuOBUIH OT HAIIErO HAYaJIbHOTO CYETa.
Mpr nomyuum 102% npubbuin mpu Topropiie mo 0a30BOMY HHCTPYMEHTY U 224%
NpUOBUIM TIPH TOProBie onuuoHaMu. OTMIIMOHBI B PACCMOTPEHHOM CIy4ae MpeIrnoyTH-
TeJbHee, YTO MOATBEPKAACTCs PyHIaMEHTAIbHBIM YPAaBHEHUEM TOPTOBIIH.

JUIMHHBIE TO3UIMU TIO0 OMIIMOHAM MOTYT OBITh MeHee d(PPEKTUBHBIMH, YEM JITUHHBIC
MO3UIIMKA 1O 0a30BOMY HWHCTPYMEHTY. UTOOBI HE caenaTh 37eCh OIIMOKY, TOPTOBBHIE
cTpaTeruu (a Takke BBHIOOP CEpUH OINLMOHOB) HEOOXOIMMO paccMaTpHBaTh C TOYKHU
3peHust GyHIaMEHTAIBHOTO YPaBHEHUS TOPTOBJIH.

Kak Bumute, QyHmameHTanpHOE YpaBHEHHE TOPTOBIM MOXHO WCIOIH30BaTh IS
YIIy4IIEHUSI TOPTOBIHM. YIIyUIICHHUS MOTYT 3aKII04YaThCsl B U3MEHEHHH YKECTKOCTU IMPH-
Ka30B Ha 3aKpBITHE YOBITOYHBIX MO3ULUH (Stop-loss MPUKa30B), B YCTAHOBJICHUH LieeH
U TaK Jajgee. OTU U3MEHEHUS! MOTYT ObITh BbI3BaHbI HEAP(HEKTUBHOCTHIO TEKYIIEH TOP-
TOBJIH, @ TaKXKe HEI(P(PEKTUBHOCTHIO TOPTOBOM METOIOJIOTHH.

Haoerocwv, 61 menepv nonumaeme, umo KOMnbIOmMep HEGEPHO UCNONL3YEMCsL OONbULUH-
cmeom mpetidepos. Onmumuzayusl, NOUCK CUCNEM U 3HAYEHULl Napamempos, KOmopbie
Ovl 3apabomanu Oonvule 8ceco 0eHe2 HA NPOULTBIX OAHHLIX,— NO CYMU NYCMAds mpama
eépemeHu. Bam naoo nonyyume cucmemy, komopas 6yoem npubwiivHa 6 0yoywem. C
NOMOWBIO 2PAMOMHO20 YNPABIEHUs. KANUMATIOM bl CMOMCEMe «BbLHCAMbY» MAKCUMYM
U3 cucmemvl, KOMopas IUUb MUHUMATLHO NpubbLibHA. [IpubvlibHoCmb cucmemsl 6
Oonbuleli cmeneHu onpeoeisiemcs YynpasieHuem Kanumaiom, Komopoe vl npumenseme K
cucmeme, yem camou cucmemou. Bom nouemy 6vl 00adCHbI CIMPOUMb C80U CUCHEMbL
(unu mopeogvie Memoowvl, eciu bl HACMPOEHbL NPOMUE MEXAHUYECKUX cucmem), 6yoyuu
VBEPEHHbIMU 8 MOM, YMO OHU OCMAHYMCA NPUOLLILHLIMU (Oadce eCcau MOIbKO
MUHUMATILHO NPUOBLILHLIMU) 6 OyOyuem. [lomHume, umo 3moeo Helb3s 00Cmuydb nymem
ocpaHuyenus cmenemel c8o0O00vl cucmemvl uiu memooa. Illpu pazpabomke eawel
cucmemvl Ul Memooa NOMHUmMe maxdxice o0 PyHOAMEeHmMAarbHOM YPAGHEeHUU MOP2OGIU.
Ono 0ydem 6ecmu 6ac 6 GepHOM HANPAGIEHUU 8 OMHOWeEHUU dh@exmusHocmu
cucmemvl unu memooa. Kozda omo 6yoem ucnonvzosamvcs emecme € HPUHYUNOM
«HeozpanudeHus cmeneneu c800600bly, 8bl NOIYHUME MEeMOO UL CUCTNEMY U CMOdCeme
NpUMEeHUmMb paziuyHvle MexHUKY ynpasienus oeHvbeamu. Vcnonvszosanue smux memooos
VApaeneHus OeHveamu, 0y0b OHU IMAUPUYECKUMU, KOMOpble ONUCHIBAIOMCA 8 dMOU
2nase, Ui napamempudeckumu (Umu Muvl 3aumemcs 8 2nase 3), onpeoeium cmeneHv
NPUOBLIILHOCMU 8aULe20 MEMOOd UIU CUCTEMDL.

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

Muvl  suodenu, umo onmumanvHelli pocm cuema OOCMU2AEMCS NOCPEOCHBOM
onmuManvHo2o f. Omo B6epHO He3aBUCUMO Om UHCMPYMEHmMA, UCNONb3YeMO20 6
mopzoene. Pabomaem nu Mol na pvinke ¢vrouepcos, akyuii Uiy oOnyuoHo8, ynpaeiaem iu
2pynnoi mpetioepos, npu ONMUMANLHOM [ O0ocmucaemcs OnmuMaibHbld pocm, a



nocmasnenHas yeib — 6 Kpamuaiuiee epems. Mol makaice y3HAIU, KAk ¢ IMAUPULECKOU
MOUKU 3peHUss 00beOUHUMb PA3IUYHbIE DLIHOYHbBIE CUCMEMbl HA UX ONMUMATbHBIX
VPOBHAX | 8 onmumManbHulil nopmehensb, mo ecms KAk CKOMOUHUPOBAMb OnmumanvHoe f u
meopuro nopmaeris, UCNOIb3Ysl NPouLible OAHHbLE O/ ONPeOeieHUsl 6eCO8 KOMNOHEHMO8
8 onmumanibHoM nopmdene. Jlanee Mvl paccMOmMpuM 6aANCHblE XAPAKMEPUCMUKU
mop2o6u huKcupoB8aHHou 0o.iell.

OntumanbHoe F JJI HAYMHAIOIIINUX TpeﬁnepOB ¢ He0O0JIbLIITUMH
RanmuTrajlaMu

Kakum o6pa3oM rpu HEOOIBIIOM cUeTe, KOTOPBIH 1aeT BO3MOKHOCTb TOPrOBaTh TOJIBKO
1 KOHTpakTOM, HCIONB30BaTh MNOAX0A ontuMmansHoro f? OmHO W3 TperIoKeHUi
3aKJII0YAETCsl B TOM, YTOOBI TOProBaTh | KOHTPAKTOM, YUYUTHIBAsl HE TOJbKO ONTHMAaJlb-
Hoe 1B nonapax (HaunOonbiuil mpourpsii / -f), HO TakyKe MPOUTPHIIT U MapxKy (3ajor).
CymMa cpezacTB, OTBeIEHHAsi MOJ MEPBBI KOHTPAKT, AODKHA OBITH OOJBIIE CyMMBI
ONTUMAJIBHOIO B JoJjJapaXx WIM MapXKd IUIIOC MaKCHUMaJbHbI HMCTOPUYECKUI
MIPOUTPHILI (Ha OCHOBE | eIMHUIBI):

A = MAX {(Hau6ombiumii rmpourpsitr / -f ), (Mapxa + ABS (Ilpourpem))},
rae A =cymMa B 0J1apax, OTBEACHHAS MOJT IEPBbI KOHTPAKT;

f =onrrmmanbroe f (0T 0 10 1);

Map:ka =nepBoHayvaibHas CIEKYJISATUBHAs Mapxa JUls JAaHHOTO KOHTpaK Ta (3aJ0roBble
CpeICTBa, HEOOXOAUMBIE /ISl OTKPBITHS OTHOTO  KOHTPAKTa);

[Ipourpsliir =MakCUMaJIbHbIA UCTOPUUECKUNW COBOKYITHBIN ITPOUTPBHILLL;
MAX {} = MakcuMalibHOE 3HaU€HUE BbIPAXKEHUSI B CKOOKaX;

ABS() = pyHKIMs a0COMIOTHOTO 3HAYCHMSL.

IIpu Takoil mporeaype Bbl CMOXKETE MEPEKUTh MAKCHUMAJIBHBIA IPOUTPHIII U BCE €LIe
UMETh JIOCTATOYHO JAEHEer JUIsl CIeXyloIled IONBITKA. XOTS Mbl HE MOXEM ObITh
YBEPEHBI, YTO B OYAyIIEM MPOUTPHIII HAUXYALIETO CIy4yasl HE NMPEBBICUT UCTOPUUECKUN
MPOUTPBIII HAUXYAUIETo CIydas, MaJOBEPOSITHO, YTOOBI Mbl Hauyald TOPIOBIIO cpasy ¢
HOBOT'O MCTOPUYECKOIO IPOUrpbIa. Tpenaep, UCIONb3YIOMUN 3Ty TEXHUKY, KaKIbII
JI€Hb JIOJKEH BBIYMTATh CYMMY, IMOJIy4E€HHYIO C IOMOIIbI0 ypaBHeHus (2.01), u3 cBoero
6amanca. OcTaTok clieAyeT pa3ieiuTh Ha BeIMYMHY (HaumOonbmmid mpourpeim / -f).
[TomyueHHBIM OTBET CleqyeT OKPYIJIUTh B MEHBIIYI0 CTOPOHY U NPHOAaBUTh €AMHULLY,
TaKUM 00pazoM, MbI ITOJYYUM YHCIIO KOHTPAKTOB JJIsi TOPTOBIIH.

IIposcHUTE cuUTyanuio NOMOXET mnpumep. JlomycTum, y Hac ecTb CHCTeMa, Ine
ontumansHoe f= 0,4, HanbonbIIUI UcTOpUYecKHii mpourpeim paseH -3000 momnapos,
MaKCUMaJIbHBIM COBOKYITHBINH Tpourpbi Obut -6000 mosmapoB, a 3amor paBen 2500
nosutapoB. Mcnonb3ys ypasHenue (2.01), Mbl momy4um:

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

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

Takum o6pa3om, Ham ciemyeT orBecTH 8500 moymapoB mMoj MEPBBIM KOHTPAKT. Tenepb
JomycTuM, 4to Ha HameM cuere 22 500 mosmapoB. [103TOMy MBI BBIUTEM CyMMY TOJ
nepBbIii KOHTPakKT U3 O6amanca: $22 500 - $8500 = $14 000 3arem pasgenauM 3Ty CyMMy
Ha ontuManbHoe f B mommapax: $14 000/$7500 =1,867 OkpyriuMm TOTy4YEHHBIH
pe3yabTaT B MEHBIIYIO CTOPOHY 10 Ommwkaiimiero menoro uucia: INT (1,867)=1 3atem
no6aBuM 1 k momyueHHOMY pe3ynbTaTy (1 KOHTpakT yxe obecrneden 8500 nommapamu,



KOTOphIe MBI BeIwIM U3 Oananca):1+1=2 Takum o0Opazom, MBI OyaemM ToproBath 2
KOHTpakTamu. Ecim Obl MBI TOproBaim Ha ypoBHe ontumanbHoro f ($7500 ma 1
KOHTpPAKT), TO ToproBanu Ol 3 koHTpakTamu (22 500 / 7500). Kak Buaure, 3T0T METOX
MOXXHO HCHOJIb30BaTh HE3aBHCHUMO OT TOTO, HACKOJIBKO BENWK OajaHC cyera (OIHAKO
yeM Oosblie 6ananc, TeM Onmxe OyayT pe3ynbraTsl). bonee Toro, yem 6onblne 6anaHc,
TEM MEHEE BEPOSTHO, YTO BBl B KOHIIE KOHIIOB ITOJyYHTE HMPOWIPHILI, MOCIE KOTOPOTO
CMOXETe TOproBarh TONbKO | KoHTpakToM. TpeiinepaMm ¢ HEOOJBIIMMH CUETaMHU HIIU
TEM, KTO TOJIbKO HAaYWHAET TOPTrOBAaTh, CIEAYET UCIIOIB30BATh 3TOT ITOIXO.

ITopor reomeTpryeckoii TOprosIu

CyiecTByeT elie OAMH XOPOIIUK MOAXO0MA JUIsl TPEUIEPOB, KOTOPBIE TOJIBKO HAUYMHAIOT
TOproBaTh, MpaBla, €CIU Bbl HE HCIOJIb3YETE€ TOJBKO YTO YMOMSHYTHIM Mmeton. Ilpu
TaKOM IOJXO0/I€ UCIIONB3YETCs €Ile OJUH MOOOYHBIN MPOIYKT ONTUManbHOTO f — nopoe
2eomempudeckoti mop2oénu. Mbl yxe 3HaeM Takue M0OOYHbIE TPOAYKTH ONTUMAJIbHOTO
f, kak TWR, cpennee reoMerpuueckoe U T.1I.; OHU ObUTH MOITYYEHBI U3 ONTUMAIbHOTO f
U 1aroT HaMm uH(opMmanuio o cucteme. [lopor reomeTpuueckoil TOPTroOBIM — 3TO €IIe
OJIMH U3 TakuX MoOOYHBIX pacueToB. [lo cymiecTBy, nopoe ceomempuueckoii mopeosnu
2060puUm HAM, 8 KAKOU mMouKe clledyem NepekiioyumsbCs Ha Mopeoeio GUKCUpPOBaAHHOL
doJell, npeononazas, 4mo Mol HAYUHAEM MOpP208amb HUKCUPOBAHHBIM KOIUUECMBOM
KoHmpaxmos. BcriomHuTe npumep ¢ OpOCKOM MOHETHI, /1€ Mbl BBIUTPbIBAaEM 2 A0JuIapa,
€CJIM MOHETa TMaJaeT Ha JIMLEBYIO0 CTOPOHY, U MPOUTpbIBaeM 1 Joijap, eciau OHa MajaeT
Ha o0paTHyI0 cTOpoHy. MBI 3HaeM, uto ontumaibHoe f= 0,25, T.e. 1 cTaBka Ha KaxKIble
4 nonnapa OamaHca cueta. Eciam MBI TOpryeM Ha OCHOBE MOCTOSHHOTO KOJUYECTBa
KOHTPAKTOB, TO B cpenHeM BoiurpbiBaeM 0,50 nomtapoB 3a urpy. OAHAaKo €ciyd Mbl
HAYHEM TOProBaTh (PUKCHPOBAHHOM MONIEH cyeTa, TO MOXKEM OXHAAaTh BBIMTPHIIIA B
0,2428 nmonnapa Ha €IUHUILY 3a OJIHY WPy (IIPU TEOMETPUUECKOU CpeHEH TOPTOBIE).
JlomycTuM, Mbl HAYMHAEM C MEPBOHAYAIBLHOIO cueTa B 4 JoJulapa U Mo3ToMy Aenaem |
CTaBKy 3a OJHY UIpPy. B KOHIle KOHIIOB, KOTJja CUET YBEJIMUMUBAETCS 10 8 10JI1apOB, Clle-
oyeT pAenarb 2 CTaBKM 3a ofaHy wurpy. OnHako 2 CTaBKHM, YMHOXEHHbIE Ha
reOMETPUUECKYI0 cpeAHtoo Toprosito 0,2428 nomnapa, gaayt B urore 0,4856 nosmapa.
He nyume nu mpunepkuBaThes 1 cTaBKM TpW ypoBHE OamaHca 8 MoJlapoB, Tak Kak
HAIlUM OXHJAaHHEeM 3a oxHy urpy Bce eme Oyzaer 0,50 nommapa? OTBer — «Jay.
[IpuunHa B ToM, yTO onTUMaibHOe f paccunThIBaeTCS HA OCHOBE KOHTPAKTOB, KOTOPHIE
0ECKOHEYHO JIeTUMBI, YETO B pealibHON TOProBJie HE ObIBAET.

Mpbl MOXeM HaWTH TOYKYy, TJE CleIyeT MEepedTH K TOProBiie JBYMS KOHTpaKTamH,
OCHOBBIBAsICh Ha (hopMyJie opora reoMerpudeckoit Toprosnu T:

T = AAT / GAT * HaubGonpmmii yObIToK / -f,
rae T = nmopor reoMeTpu4ecKor TOProBIly;
AAT = cpenusis apupmeTndeckas CAemKa;
GAT = cpennss reoMeTpudecKas CIEKa;

f= ontumanshoe f (ot 0 mo 1). [Ins mamero mpumepa ¢ 6pockom MoHETHI (2 k I):

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

IToaTomy crenyer nmepexoauTh Ha TOPrOBIIO JBYMS KOHTpPakTaMH, KOIZla CUET yBEJH-
gyures 1o 8,24 nosapa, a He 10 8,00 nomtapos. PucyHok 2-1 mwnmoctpupyert nopor reo-
METpPUUYECKON TOprosiu i urpsl ¢ 50% mancoB Bemrpsima 2 gomuiapos u 50% man-
coB mpourpeima 1 pgomiapa. OTMETbTE, YTO JHO KPHUBOM MOpOra reoMeTpUYECKOn
TOPIOBJIM COOTBETCTBYET ontuManbHoMy f. [Topor reomerpuueckoil TOproBiau sBisieTcs



ONTUMAaNbHBIM YpPOBHEM OanaHca il Iepexoja OT TOPIrOBIM OJHOM eIUHMLEH K
ToproBiie AByMs eauHuiiamu. [loaTomy ecnu Bbl Hcmonb3yere ontumaibHoe f, ToO
CMOXKETEe IMEpPEeUTH K TeOMETPUYECKON TOProBjie NMpPU MUHHMAJIHLHOM ypOBHE OanaHca
cuyeta. Tenepb BO3HHMKAET BOMpOC: «MoOKeM JIM MBI MCIOJb30BaTh MOJOOHBIN MOIXO,
4YTOOBI y3HATh, KOT/Ia IEPEXOAUTh OT 2 K 3 KOHTpakTam?», a Takxke: «I[louemy B camom
Hayaje pa3Mep eauHUIlbI He MOXeT ObiTh 100 KOHTpPaKTOB, €CM Bbl HAYMHAETE C
JOCTaTOYHO OOJIBIIOTO CUeTa, a He TAaKOro, KOTOPBIH MO3BOJISIET TOPrOBATh JIUIIb OJHUM
KOHTpakToM?» Pa3ymeercs, MOKHO HCIIOJIb30BAaTh 3TOT METOJ IpU paboTe ¢ pazMepoM
enuHuIbl, 0onpmuM 1. OHAKO 3TO KOPPEKTHO B TOM CIIydae, €CIM Bbl HE YMEHBIINUTE
pas3Mep eIMHUIIBI 10 epexoa K TeOMETPUIECKOMY CIIoco0y TOproeiu. J{eiao B ToM, 4To
70 TOrOo, KaK Bbl MEpelieTe Ha T€OMETPHUYECKYI0 TOPTOBJIIO, BbI JOJDKHBI Oylere
TOProBaTh MOCTOSHHBIM Pa3MEPOM E€IUHUIIBL.

Honyctum, Bbl HaunHaete co cueta B 400 equnui B urpe ¢ 6pockoM MoHeTsl 2 k 1. Om-
TUMasibHOE f B JoMapax mpesmosaraetT Toproeito 1 koHTpakToMm (1 cTaBKa) Ha Kaxable
4 nonnapa Ha cyere. Iloaromy Haumnaiite ToproBarb 100 koHTpakTamu (caemas 100
CTaBOK) B IIEPBOH cienke. Bamn mopor reomeTpuyeckoi TOproBiiu paBeH 8,24 moiapa, u
nosToMy cienyer Toproats 101 xoHTpakToM Ha ypoBHe Oananca 404,24 nonnapa. Bei
MoOKeTe mpeoOpa3oBaTh MOPOTI T€OMETPUYECKOM TOPIrOBIU, KOTOPBIM COOTBETCTBYET
nepexoay ¢ 1 KOHTpakTa K 2 cleAyIoummM o0pa3oM:
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Pucynoxk 2-1 Ilopoe ceomempuueckoti mopeogiu 0is Opocka moremul 2 K 1

[TpeodpaszoBannoe T = EQ + T - (Haubomnbimii npourpsii / -f),

rae EQ = HauanbHbI ypoBeHb OanaHca cyeTa;

T = nopor reomeTprYeCcKO TOProOBIMU AJIA IIEPEX0/1a C OJTHOIO KOHTPAKTA K JIBYM;

f= onrumanbroe f (o1 0 10 1).
[TpeobpazoBannoe T =400 + 8,24 - (-1 /-0,25) =400 + 8,24 - 4 = 404,24

Takum 06pa3om, BeI ieperinere k Toprosie 101 koaTpakTom (101 craBke), TOIBKO KOTAa
O6amanc cuera pocturaer 404,24 nomnapa. JlomycTum, BBl TOPTyeTe IOCTOSHHBIM
KOJIMYECTBOM KOHTPAKTOB, MOKa OanaHc cyeta He aocturHeT 404,24 nonnapa, T BbI
HAYHETe MPUMEHITHh reoMeTpudeckuii moaxon. [loka 6amanc cuera He mocturHet 404,24
noJapa, Bel 0ynere Toprosath 100 KOHTpaKTaMH B TOCTEAYIOMIMX CIIETKaX HE3aBUCUMO



OT CyMMBI cyeta. Eciam mocime TOro, Kak BBl IEpecedyere IOpOor IeOMEeTpUYEeCKOi
TOProBiau (TO €CTh TOCHE TOTO, Kak OamaHc cyerta mocturHer 404,24 mommapa), BbI
noHecere yObITOK M OanmaHc ymaner Huxe 404,24 nonnapa, BBl BepHETECh CHOBA K
Toprosie Ha ocHOBe 100 KOHTpakTOB W OyJeTe Tak TOProBaTh J0 TEX MOp, ITOKa CHOBA
HE TIepeceyere reoMeTpuueckuii mopor. HeBO3MOXXHOCTH yMEHBUICHHS KOJINYECTBA
KOHTPAKTOB MpPU YMEHBIICHUU CyeTa, KOTJa Bbl HAXOIUTECh HIKE N€OMETPUYECKOIrO
Mopora, sIBISETCS HEAOCTATKOM TIPH WCIOJNB30BAHUHM DJTOH MPOLEAYpHl, KOrjaa
KOHTpakToB Oouyibmie 2. Ecnmu BBl TOpryere TOIbKO | KOHTPAKTOM, T€OMETPHUYECKHI
MIOPOT SIBJISIETCS peabHBIM METOAOM JIJIsl ONPE/ICIICHUsI TOTO, Ha KAaKOM ypOBHE OanaHca
HayaTh TOProBaTh 2 KOHTPaKTaMH (Tak Kak Bbl HE MOKETE TOProBaTb MeHee ueMm |
KOHTPAKTOM IPHU MOHIKEHUH OanaHca). OHAKO 3TOT METOJA He padoTaeT, Koraa pedb
UIET O TIepexoje OT 2 KOHTPAKTOB K 3, TaKk Kak MeToj 0a3upyeTcs Ha TOM, YTO BBI
HAYMHAETE TOPTOBIIO C TOCTOSIHHOTO KOJHMYECTBA KOHTPAKTOB. TO ecTh, €CiaM BBI
TOpryeTe 2 KOHTpaKTaMH, METOJa He OyaeT padoTaTh (3a MCKIIOUCHHUEM CiIydasi, Korjaa
BBl OTKQXETECh OT BO3MOXKHOCTU MOHU3UTH KOJMYECTBO KOHTPAKTOB JI0 OJHOTO TpHU
naJieHuy ypoBHS Oananca). Takum 00pa3omM, HaunHast TOProBiito co 100 KOHTPAKTOB, BB
HE MOXETe MEePEHTH K TOProBJIe MEHBIIMM YHUCIOM KOHTpakToB. Eciu Bbl He Oyxaere
YMEHbBIIATh KOJWYECTBO KOHTPAKTOB, KOTOPHIMH B HACTOAIIEE BpeMs TOpryeTe, MpH
MOHIDKEHUU OayiaHca, TO MOPOT TeOMETPUIECKON TOPTOBJIM WM €r0 MpeoOpa3oBaHHAs
Bepcus u3 ypaBHeHus (2.03) Oyzaer ypoBHeM OanaHca, JOCTaTOYHBIM JUIsl TOOABICHHS
cienyrolmiero KoHTpakra. [Ipobiema 310 omeparuu (He YMEHBIIATh MPU MTOHUKCHHUH)
COCTOUT B TOM, 4YTO BHI 3apaboraete w™meHbie (TWR Oymer weHsbine) B
ACUMIITOTUYECKOM CMBICIE. BBl HE BBIUTpaETE CTOJIBKO, CKOJIBKO Obl BBEIUTPAIUA TpPU
TOpro.iie MONHBIM onTUMalbHbIM f. Bonee Toro, Bamm mpourpsimm OynyT OoJblIe, U
pUCcK OaHKpOTCTBa yBenHUUTCS. [l03TOMYy mMOpOr reoMeTpudeckoil TOproBiau OyIer
3 eKTHBEH, €Clii Bbl HAYHETe C HAaWMEHBIIEro pa3Mepa cTaBkH (1l KOHTpakT) u
noBbIcUTE ero 70 2. ONTUMansHO, €ClU cpeaHss apudmerndeckas crueika Ooyiee 4eM B
JIBA pasza MPEBBIIIAET CPEIHIOK TE€OMETPUYECKYIO0 CHENKy. [IpemiokeHHbIi MeTon
CJIeyeT UCIONB30BaTh, KOTJa Bbl HE MOXETE TOProBaTh IPOOHBIMU €AMHULIAMH.

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

[Ipexxae yeM MBI 0OCYIMM MapaMEeTPUYECKUE METOAbl, HEOOXOAMMO PAacCMOTpPETh He-
KOTOpBIE OY€Hb BaXKHBIC BOTIPOCHI B OTHOLICHUU TOPTOBIH (PUKCHPOBAHHOU JoJei. Bo-
MEPBBIX, MPU OJHOBPEMEHHON TOpromje Oojee yeM B OAHOW PBIHOYHOM CHCTEME BBI
MOJIYYHTE JIYYIINE PE3yibTaThl B aCHMITOTHYECKOM CMBICIE, €Clii OyleTe MCIOJb30-
BaTh TOJIbKO OJUH KOMOMHHMPOBAHHBINA [EHEXKHBIN cyeT. PaccumThiBaTh KOIUYECTBO
KOHTPAKTOB JUJI TOPIOBIIM CJIEAYET HE I KaKI0T0 OTACIBHO B3SITOTO JEHEXKHOIO cye-
Ta, a JIJIsl 3TOT0 €IMHOT0 KOMOMHUPOBAHHOTO CUETa.

[To »Toi mpuyrmHE HEOOXOAMMO €KETHEBHO «COCIUHATHY MOJCUETa MPU U3MEHECHUH
ux 6anaHcoB. CpaBHUM JBE MOXOXKHUE CHUCTEMBI: cucteMy A u cuctemy b. O6e cuctemsl
uMeroT 50% MmaHC BBIMTPHIIA M 00€ MMEIOT OTHOIIeHUEe Bburphima 2:1. [lostomy
ontuMainbHoe f AuKTyeT, uToObI MBI cTaBWIM | Moimap Ha Kaxkasle 4 mosuiapa OamaHca.
[TepBbIii MpUMEp ONMMUCHIBAET CUTYalMIO, KOTJA 3TH ABE CUCTEMbI UMEIOT IMOJIOKHUTENb-
HyI0 Koppesnsiuuio. Mbl HaunHaeMm co 100 gosnnapoB u pa3OuBaeM uX Ha 2 MOJcCYeTa MO
50 nmommapoB kaxnbiid. [locne perucrpamuu COeiakd i 3TOW CHUCTEMBl HU3MEHUTCS
Tonbko cronber «[lomHbIi KamuTam», Tak Kak Kaxaas cucTeMa MMEeeT CBOM COOCTBEH-
HBI OTHAENIbHBIN cueT. PazMep NEHEKHOro cuera KaXJoul CUCTEMBI MCIIONb3YETCS IS
ONpeeICHUs] CTAaBKH JJIs TOCJIETYIOIEH UTPHI:



Tabauya 1

Cpenka Cuctema A P&L MonHbiv kanutan Cpenka Cuctema b P&L MonHbIK 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 npuodbinb No ABYM cyeTa = $42,38

Teneps MbI paccMoTpuM KoMOuMHUpOBaHHBIN cueT B 100 equnui. Bmecto TOoro 4toOb!
CTaBUTH | JoJutap Ha Kaxable 4 Jojuiapa Ha KOMOMHUPOBAHHOM CYETE JJIS KaXKIOM CHUC-
TEMBI, MBI OyZieM CTaBUTh | MoiIap Ha KaxKble 8 JI0JUIapoB KOMOMHUPOBAHHOTO CUETA.
Kaxxnas cmenka mist m1000¥ CHCTEMBI 3aTparuBacT KOMOMHUPOBAHHBIA CUET, 1 UMEHHO
KOMOMHHMPOBAHHBIA CUET UCHOIB3YETCs I ONpeNeIeHus] pa3Mepa CTaBKU JUIs TIOCTe-
nytoreit urpsl (Taoauya I).

OTMeThTe, UTO B cliydyae KOMOMHUPOBAHHOTO CYETa M B CIydyae OTACIHHBIX CUECTOB
npubbUTh ofHa U Ta xke: $42,38. MBI paccMaTpuBalid MOJOKHUTEIBHYIO KOPPESIIUIO
MEXIy ABYMs cUCTeMaMu. Tenepb pacCMOTPUM CiIy4dall ¢ OTPULIATEIBLHON KOppENsueil
MEXIy TEMH K€ CUCTEMaMH, JIJISl IBYX OTAEIbHBIX IEHEeKHBIX cueToB (Tabauya I11):

Ta6ruya I

Cuctema A Caenka P&L Cuctema b Cpenka P&L KomMB1HUpOBaHHbI cHeT
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

WUToroeas unicTast npubkIlib NO KOMGUHUPOBaHHOMY cyeTy=  $42,38




Tabauya 11

Cpenka Cuctema A P&L MonHbin Cpenka Cuctema B P&L MonHbid kKanutan
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
WTorosas ynctas npmbbinb No ABYM cHeTaMm = $42,38

Kax BUIUTC, IIPU pa60Te C OTACIBbHBIMU JNCHCKHBIMHU CUCTaMU 00e cucTeMbl BBIUI'PEI-

BarOT Ty XK€ CYMMY HC3aBUCHUMO OT KOPPCIIAIUH. OI[HaKO npu KOM6I/IHI/IpOBaHHOM CUeTe:
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

WUToroeas yncTast NnpubkISb No KOMOWHMpoBaHHOMY cueTy=  $102,73

[Ipu ucnonp30BaHWM KOMOWHUPOBAHHOTO CYETa Pe3yJbTaThl TOpa3io iydiie. Takum
o0OpazoM, mopeosamsb PUKCUPOBAHHOU Ooell cledyem HA OCHOBe 00H020 KOMOUHUPO-
8AHHO2O cuema.

PaccmaTpuBaiiTe Kaxkay0 UIPy Kak 0€CKOHEYHO MOBTOPSIOIIYIOCH

Crnenyromasi akCMOMa, Kacaromlascsi TOProBJIM (UKCHPOBAHHOW [OJICH, OTHOCHUTCS K
MaKCUMH3AIMK TEKYIEro COOBITHS, KaKk OyATO OHO JOJDKHO OBITH OCYIIECTBICHO Oec-
KOHEYHOE KOJIMYECTBO Pa3 B OyayiieM. Mbl onpeaenuiv, 4yTo sl MpoLecca He3aBUCH-
MBIX HCIIBITAHUH BBl JTOJDKHBI BCETa HMCIIOIB30BaTh ONTHMAJIbHOE U MOCTOsHHOE f, HO
[IPY HAJIMYMHU 3aBUCUMOCTH oNTUMaiibHOE f yke He OyJIeT MOCTOSIHHOM BETMYUHOM.
JomyctuM, B Haled CUCTEME CYILECTBYET 3aBUCUMOCTb, B COOTBETCTBUU C KOTOPOH
o100HOe MOPOKAAET MOJO00HOE, a JOBEPUTEIbHAs IPAHUIA JOCTATOYHO BbICOKA. [lyis



HarJsIIHOCTH MBI OyJIeM HCIONb30BaTh YK€ 3HakoMyro Ham wurpy 2:1. Cucrema
MIOKa3bIBAET, YTO €CJIM MOCIEIHAS UIPa BBIUIPHILIHASL, TO CleAyiomas urpa umeet 55%
1aHc BeIMrpbINA. Eciy mocienHsas urpa OpOUTPBIIIHAS, TO CIEAYIOIIAs UIpa MMEET
45% manc npourpeima. TakuMm o0pa3oMm, €ciid MOoCIeAHss urpa Oblla BBIMTPBIIIHAS, TO
ucxonsa u3 ¢popmynsl Kemnmm, ypaBuenue (1.10) mns moucka ontumansHoro f (Tak Kak
PEe3yJIbTAThl UTPHl UMEIOT OEPHYJUINEBO PACTIPENICIICHUE ), TIOTYYHUM:

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

[Tocne mpOUTpHIIIHOM UIPBI Hallle oNTUMalbHOE f paBHO:

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

Pa3nenuB HanOoOMBIIMI MPOUTPHIII CUCTEMBI (T.€. -1) Ha OTpULIATENbHBIE ONTUMAaJIbHBIE
f, Mbl monmyunm 1 ctaBky Ha Kaxabie 3,076923077 enuHUIBI HA CUETE MOCIE BHIUTPHIIIA
n 1 craBky Ha kaxnaele 5,714285714 eaunHuiubl Ha cyeTe MOCIE MpOUrphima. Takum
00pa3oM Mbl MAKCUMHU3UPYEM POCT B 10JITOCPOYHOM MEPCHIEKTHBE.

OtmeTbTE, YTO B ITOM HIpHUMEpPE CTAaBKM KaK IOCJIE BBIMTPBILIEH, TaKk M IOCIe
NPOUTpPHIIIEH BCE €l HMMEIOT IMOJOKUTEIbHOE MaTeMaTHuecKoe oxugaHue. Yto
MIPOM30MIET, €CIM IMOCIe MPOUTPHIIIA BEPOSTHOCTh BhIMTphIma Oyner paBua 0,37 B
TAKOM CJIy4ae MaTeMaTHYeCKOe OKMJAHUE HMeeT OTpHUIATelIbHOE 3HAYCHHE U OIl-

TUMaibHOrO f HE CyIIeCTBYET, TAKUM 00pa3oM, BaM HE CJIEYET UCIOJIb30BaTh 3Ty UTPY:
(1.03)  MO=(0,3%2)+(0,7*-1) =0,6-0,7 0,1

B sTom ciydae ciemyeT MCMONIb30BaTh ONTUMATBHOE KOJTHUYECTBO TOJIBKO MOCIE BBIUT-
pBIllIa ¥ HE TOProOBaTh MOCJE MpoWTrphima. Eciaum 3aBUCUMOCTh JACHCTBUTEIBHO CYIIE-
CTBYET, BBI JIOJDKHBI W30JIMPOBATH CHCIKH PHIHOYHOW CHUCTEMBI, OCHOBAHHBIC HA 3aBH-
CUMOCTH, U 00paIaThCs ¢ U30JIUPOBAHHBIMU CIEITKAMH KaK C OTJEIHHBIMH PHIHOYHBIMH
cucremMamu. [IpUHIUN, COCTOSIIMI B TOM, YTO ACUMHMOMUYECKUL  POCH
MAKCUMUBUPYEMCS, KO20a Kaxcods uepa ocyujecmensiemcs OecKkOHeuHoe KOIUYecmeo
pas 6 0Oyoywem, TaKKe NPUMEHUM K HECKOJIBKHM OJHOBPEMEHHBIM Wrpam (WJH
TOproBie noprdenem).

PaccmoTpuM nBe cuctembl cTaBok, A u b. O0e MMEIOT OTHOIICHHWE BBIUTPHINIA K
npourpeiry 2:1, u o6e BeiurpeiBaioT 50% Bpemenu. Jlomyctum, 4Tto KO3(PPHUIHEHT
KOppeJsIue MEeXKTy IByMsi cuctemMamu paBeH 0. OnrtumaneHbie f 1is o0eux cucreM
(mpu pa3nenbHOM, a HE OJHOBPEMEHHOW TOPromje) coctaBisroT 0,25 (T.e. ogHA CTaBKa
Ha Kaxaple 4 enuHUIBI Ha Oanance). OnTumalnbHble f IpyU OTHOBPEMEHHOH TOPTOBIIC B
obenx cucremax coctaBisitoT 0,23 (T.e. 1 craBka Ha kaxabie 4,347826087 enquHuIbl HA
Oanmance cuera). B cmydae, korna cucrema b TopryeTr TONbKO 1Be TPETH BPEMEHH, HEKO-
TOpBIE TPEHAEpHhl pa3opsATCs, € 00e CUCTEMBbI He OyAyT TOproBaTh OJHOBPEMEHHO.
[lepBas mocnenoBaTENbLHOCTh MOKa3aHA MPH HAYAIbHOM KOMOMHHPOBAHHOM CHYETE B
1000 equHUI, U A7 KOKI0M CHUCTEMBI oNTUMalibHOE f cooTBeTCTBYeT 1 CTaBKe Ha Kax-
nele 4,347826087 eMHULILL:

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 1 164,93
2 535,87 1700,80
-1 -391,18 -1 -391,18 918,43

2 422,48 2 422,48 1 763,39




PaccmoTrpumM Teneps cutyanmro, Korna A Topryer otaensHo ot b. B aToMm cirydae msl ne-
nmaeM | cTaBKy Ha KaxkJble 4 € IMHUIIBI HA KOMOMHUPOBAHHOM CUETE TSl CUCTEMBI A (Tak
Kak 3To ontuMaibsHoe f 11711 omHOM Urpsl). B Urpe ¢ 0qHOBpeMEHHBIMH CTaBKaAMHU MBI BCE
paBHO cTaBuM | eaunuily Ha Kaxasie 4,347826087 equHuipl Ha OanaHce cueTa Kak JUis
A, tak n gua b. OT™MeThTE, YTO HE3aBUCHMO OT TOrO, OTACIbHAs 3TO CTaBKa WU OJ-
HOBpEMEHHas cTaBka 1Mo A u b, MbI mpumeHsieM To onTtuMansHOe f, KOTOpOe yBenu4u-
BA€T JIOXOJ MpU OECKOHEYHOM MOBTOPEHUHU CTABOK.

A b KoMOuHMpOBaHHbIH cueT

1 000,00

-1 - 250,00 750,00

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

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

2 567,34 1 702,01

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

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

Kak Buaure, ¢ mOMOUIBIO 3TOr0 METOAAa MBI MOJTy4aeM HEOOJBIION BBIMIPHIII, U YeM
0O0JIbIIe CACIOK MPOXOAUT, TEM OOJIBINE STOT BBIUTPHINIL. TOT K€ MPUHITUI TPUMEHSETCS
K TOpromjie mopTdeneM, rie He BCe KOMIIOHEHTHI MOPT(dEens HaxoJITCsS Ha pPBHIHKE B
OTIpe/ieTICHHBII MOMEHT BpeMeHHU. Bam ciemyeT ToproBaTth Ha ONTHMAIBHBIX YPOBHSIX
JUTs KOMOWHAIIMK KOMITOHEHTOB (HJIM OJTHOTO KOMITOHEHTA), YTOOBI MOJTYYUTh B HTOTE
ONTUMAJBHBIA POCT, Kak OyaTo 3TOW KOMOWHANMEH KOMIIOHEHTOB (WJIM OJHUM
KOMITOHEHTOM ) TIPHJIETCS TOPTOBaTh OECKOHEYHOE KOJIMYECTBO Pa3 B Oy IyIIeM.

IHoTepst 3p(peKTUBHOCTH NPHU OAHOBPEMEHHBIX CTABKAX HJIK TOProBJie
noprdenem

JlaBaiiTe BepHeMcs K Hamiei urpe ¢ Opockom MoHetsl 2:1. JlomycTtum, MBI cobupaemcs
OJIHOBPEMEHHO ChIIpaTh B JBe Urpbl: A U b, — U cyiiecTByeT HyneBas KOppeasuus
MEXIY pe3yJibTaTaMu 3THX ABYX Urp. OntumaineHble f A1 Takoro ciy4ast COOTBETCTBY-
10T cTaBKe B 1 enuHuily Ha kaxable 4,347826 enuHuipl Ha OanaHce cyeTa, KOIJa Urphbl
IIPOBOZSATCS. ONHOBPEMEHHO. OTMEThTE, YTO MpU HadaiabHOM cuere B 100 enuHUIl MBI
3aKaHYMBaEM C pe3ybTaToM B 156,86 e nMHUIIBI:

Tabnuya V
Cucrema A Caenka P&L Cucrema b

Cnenka P&L Cuer
Onrumanbhoe f coorBercTByer | equnuLe Ha 100,00
Kkaxnapie 4,347826 equHMIIBI 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

Tenepsr nmapaiite paccmorpum cuctemy B. Ona Oyzaer Takoii ke, kak cucteMa A u b,
TOJIEKO MBI OyZieM UTrpaTh B ATy UTpy 0€3 OAHOBPEMEHHOTO BEACHUS APYTroi Urpbl. Mbl
ceirpaeM & pa3, HO He 2 urpel mo 4 pasza, Kak B NPOLUIOM Npumepe. Tenepp Haile
ontuMaibHoe f - 3To cTaBka | eAMHUIIBI HA KaXKIble 4 eUHUIIBI Ha OanaHce cueta. Mbl,
KaK ¥ MpexJe, UMEeM Te K€ 8 CHCNIOK, HO JYUIIuil KOHEUHbIN pe3ynbrtatr (Tabauya VI).
MpbI NOTYYHIH JTyYIINid KOHEYHBIA pe3yibTaT He TOTOMY, YTO ONTUMAajbHbIe f HEMHOTO
otnu4aroTcs (00a 3HaueHUs f HAXOIATCS HAa COOTBETCTBYIONUX ONTHMAIBHBIX YPOBHSX ),
a MOTOMY, 4YTO ecThb HeOobias noreps 3G(HEeKTUBHOCTH MPU OJHOBPEMEHHBIX CTaBKaXx.
Heagpghexmusrnocms aensemcs pesyibmamom He803MONCHOCU USMEHEHU CIPYKIY Dbl
saule2o cuema (m.e. peKanUMaIU3ayuL) Nocie Kaxicoou omoenbHol CMAeKU, KaK 8 uepe
MOILKO NO 0OOHOU PLIHOYHOU cucmeme. B ciydae ¢ IByMsl OTHOBpEMEHHBIMH

CTaBKaMHU BBl MOXKETE PEKAMUTAIU3UPOBATh CUET TOJIBKO 3 pasa, B TO BpeMsl KaK B CIIy-
yae ¢ 8 OTJeNbHBIMU CTaBKaMH Bbl peKanuraiusupyere cuet 7 pas. OTcrona BO3ZHUKAET
notepst 3(HEeKTUBHOCTH MPU OJHOBPEMEHHBIX CTaBKaxX (WJIM MPU TOPToOBje MopTdeneM
PBIHOYHBIX CUCTEM).

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

OnrtumanbHoe f COOTBETCTBYET eIMHUIIE HA KaXK/Ible 4 €MHMIIE Ha CUETe

MpsI paccMOTpenH Citydai, KOrja OJHOBPEMEHHBIE CTaBKHM HE OBUIM KOPPEITHPOBA-HBI

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

Cucrema A Cucrema b
Crenka P&L Crenxa 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

OnTuMaibHOe fCOOTBeTCTByeT €MHHUIIE Ha KaX/ble 8 eUHULIC HA CUeTe

OtmeTpTe, uTO TOCIHE 4 OAHOBPEMEHHBIX UTP MPHU KOPPESIIHUA MEXKAY PHIHOYHBIMHU
cucteMamMu +1,00 mbl yBenuuunu nepBoHavyanbHbld cyeT 100 enunun qo 126,56. Oto
cootBeTcTBYyeT TWR = 1,2656, nnu cpeiHeMy reoMeTpu4ecKoMy (J1axe e€Ciu 3TO KOM-
ounupoBaHHble Urpel) 1,2656 ~ (1/4) =1,06066. Teneps BepHEeMCS K CIydaro ¢ OJHOU
craBkoi. OOpaTtuTe BHUMaHuUE, 4To nocie 4 urp Mel noiyuum 126,56 npu HavyaIbHOM
cuere B 100 eguaun. Takum oOpazom, cpemHee reomerpudeckoe paBHo 1,06066. Oto
TOBOPUT O TOM, YTO CKOPOCTh pOCTa Takas ke, Kak U MpPHU TOPTrOBJIEC C ONTUMAIbHBIMU
JOJIAIMH  Ha a0CONIOTHO KOPPEJIUPOBAaHHBIX pbhIHKaX. Kak Toibko KodhduImeHT
Koppensiun omyckaetrcs Hike +1,00, ckopocTs pocrta moBbIIaeTcs. Taxum obpasom,
Mbl MOJCeM YmBepxcoamv, UMoO Npu KOMOUHUPOBAHUU PLIHOYHBIX CUCMEM 6auld
cKopocmb pocma Hukoe0a He Oyoem MeHbule, YeM 6 Clyyae OOUHOYHOU CMAsKU No
Kadxcoou cucmeme, He3a8UCUMO OM MO20, HACKOIbKO 8blCOKU KOPPENAYUU, NPU YCI08UU,



ymo 0obasusiemas PLIHOYHAS CUCTEeMAd UMeem NOLONCUMeNbHOe apugpmemuieckoe
Mamemamuyeckoe oxcudanue. BCTIOMHUM TEpBBIA MPUMEpP U3 ATOTO pasfena, Koraa 2
PBIHOYHBIE CHCTEMBl HMMEIH HYJEBOM KOX(PQHUUIUEHT KOppensauuu. OTa pPhIHOYHAsS
cucrema yBenumuwia cuer 100 emunun go 156,86 mocie 4 wurp mnpu cpeaHeM
reomerpuueckoM (156,86/ / 100) ~ (1/4) = 1,119. Tenepp naBaiite pacCMOTpUM CIydaid,
korga ko3 dumueHT Koppessaiuu paseH -1,00. Tak kak mpu TakoM CIIEHapWUX HUKOTJA
HE OBIBACT MPOWTPBIIIHOW WIPbI, ONTHUMAaJIbHAs CyMMa CTaBKU SBISETCA OECKOHEYHO
OOJBIIION CYMMOM (IPYTMMH CJIOBaMH, CIIEIyeT CTaBUTh | €AWMHHUILy Ha OECKOHEYHO
Manylo cymmy Oamanca cyera). Jlns mpumepa Mbl crienaeM 1 craBKy Ha Kaxnisle 4

CAWMHUIOBI HA CUCTC U MOCMOTPUM HaA MMOJTYUYCHHBIC PC3YyJIbTAThI:
Tabnuya VIII

Cucrema A Cucrema b

Crnenka P&L Cnenka P&L Cuer

Onrumanshoe f coorBercTByer | equnune Ha kaxapie 0,00 Ha Ganance (moka3zana 1 eaMHHIA HA KaXK/bIe
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 clefath JBa BbIBOJA. IIepBbIli COCTOUT B TOM, UTO MPH 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, MPH YCIOBHUHM, YTO OHU HMEIOT TOJIOKUTEIIbHBIE MaTEMaTHYECKHE
OKHUJIaHUA (JlaXkKe€ €CITU OHHM TOJIOKUTEIBHO KOPPEIHPOBAHbI), HUKOT/IA HE YMEHBIIUT
BaIll oOIIMIA POCT 3a OmpeaeNeHHbI nepuoy BpeMeHu. OHAKO KOTJa BbI MPOJOIKACTE
N00aBIATh Bce OOJbIIe U OOJNBIIE PHIHOYHBIX CUCTEM, 3(()EKTUBHOCTh YMEHBIIACTCS.
Ecim y Bac ecth, ckaxkeM, 10 pBIHOYHBIX CHUCTEM, M BCE OHU OJHOBPEMEHHO HECYT
yOBITKH, COBOKYITHBIN yOBITOK MOXET YHHYTOXXUTh BECh CUET, TaK KaK Bbl HE CMOXKETE
YMEHBIIIUTh pa3Mep KaxJAOro MPOUTPHINIA, KaK B CIIy4yae IMOCJIEI0BATEIbHBIX CHEIOK.
Taxum oOpazom, pu 1006aBIEHUU HOBOM PHIHOYHOM CUCTEMBI B MOPT(dens moias3a Oyner
TOJIGKO B JIBYX CJIy4asiX: KOTJIa PBIHOYHAs CHCTEMa MMEET KOI(PQPUIUCHT KOPPEISIIHH
MeHbBIIEe 1 ¥ MONOKUTEIbHOE MaTeMaTHUECKOE OKHIAHUE HMIIM JKe KOTrJla CUCTEMa MMEET
OTpULIATETILHOE OXKMJAHWE, HO JIOCTATOYHO HHU3KYI0 KOPPEISLUI0 C JPYyTUMH
COCTaBISIONIMMH  MOpT(densi, YTOOBl KOMIEHCHPOBATh OTPUIIATEIHHOE OXKHUIAHUE.
Kaxxnas noGaBieHHast ppIHOYHAsI CHCTEMa BHOCUT TOCTETICHHO YMEHBIIAOIIUIICS BKJIIAT]
B CcpelHee reoMerpuueckoe. To €cTh Kaxkaas HOBas PHIHOYHAS CUCTEMa YJIydlIaeT
CpeHee reOMETPUYECKOE BCE B MEHBIIEH W MEHbIIEH CTerneHu. boiee Toro, Koraa B
no0aBisieTe HOBYIO PBIHOYHYIO CHCTeMy, Tepsiercs oOmas >Q¢GeKTUBHOCTh U3-3a
OJIHOBPEMEHHBIX, a HE TMOCIEAOBATCIbHBIX pe3yJbTaTOB. B HEKOTOpoW TOUKe
no0aBJIeHHE elle OAHON PHIHOYHOM CUCTEMBI TPUHECET OOJIbIle BPEa, YEM MOJIb3HI.

Bpemsi, HeoOXxoauMoe 1JI1 TOCTHKEHNSI ONPe/Ae/IeHHOM 1meau, 1
npodaema apodHoro f

Jomyctim, Mbl 3HaeM cpenHee apudmerndeckoe HPR u cpennee reomerpruaeckoe HPR
JUISL TaHHOM cHCTeMBbl. MBI MOXXEM OIpeNeNnuTh cTaHaapTtHoe oTkiaoHeHue HPR wu3
(hopMyIIBI 1715 pacdeTa OICHOYHOT'O CPETHETO T€OMETPUUECKOTO:



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

SD = crangaptHoe oTKI0HeHHe 3HaueHuit HPR.

[TosTOMY MBI MO’KEM paccuuTaTh CTaHAAPTHOE OTKIOHeHHe SD crexyromnmm oOpazom:

SD*2=AHPR"2-EGM "2

BosBpamasics k Hamield urpe ¢ OpockoM MOHETHI 2:1, TIle MareMaTH4ecKoe OXUIaHUe
0,50 monmapoB u ontuMaiibHOE f- cTaBka B 1 osutap Ha Kakasle 4 qoJ1apa Ha CUETe, MBI
noiyyuM cpeanee reomerpuueckoe 1,06066. Jlns ompeneneHust cpeaHero apud-

Metnueckoro HPR MoxHo ricions3oBath ypaBaenue (2.05):
AHPR = | + (MO /f$),

rie AHPR = cpennee apupmernueckoe HPR;

MO = apudmernueckoe MaTeMaTHIECKOE OXKUJAHUE B €IMHUIIAX;
f$= nanGonpwii pourpsI/-f

f = onrumaneroe f (ot 0 10 1).

Taxum oOpaszom, cpennee apupmerndeckoe HPR paBHo:

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

Teneps, Tak kak y Hac ecth AHPR u EGM, MBI MokeM ucnosib3oBaTh ypaBHeHue (2.04)
JUISL ONIPEAEIIEHUSI OLEHOYHOTO CTaHAapTHOro oTkiIoHeHust HPR:

SD"~2=AHPR"*2-EGM "2
=1,125 72- 1,06066 "62

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

Takum obpazom, SD § 2, To ectb nucnepcus HPR, pasua 0,140625364. U3Bnekas kBaj-
paTHBId KOPEHb W3 HTOM CyMMBbI, Mbl MOJy4aeM CTaHAapTHOE OTkiIoHeHue HPR
=0,140625364 ~(1/2) =0,3750004853. CrnemyeT OTMETHTb, 4YTO OTO OIICHOYHOE
CTaHJIapTHOE OTKJIOHEHHE, TaK KaK IPU €ro pacyeTe MCIOJIb3YETCsl OLIEHOUYHOE Cpe/iHee
reoMeTpUUYECcKOoe. DTO HE COBCEM TOYHBIH pacyeT, HO BIOJHE MPHUEMIIEMBIH sl HAlTHUX
uenei. Ilpenmonoxum, Mbl XOTHUM HpeoOpa3oBaTh 3HAYEHMs] MJIs CTaHAAPTHOIO
OTKJIOHEHHsI (WJIM Jucrepcun), apudmerndeckoro u cpennero reomerpuieckoro HPR,
9TOOBI OTpa)KaTh TOPTOBIIO HE ONTUMAIBHBIM f, a HEKOTOPOH €ro 4YacThio. DTH
npeoOpa3oBaHus JaHbl Aalee:

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

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

rne FRAC = ucnonbsdyemast poOHasi 4acTh ONTUMAIBHOTO f;
AH PR= cpeanee apudmernyeckoe HPR npu ontumansaowm f;
SD = crannaptHoe otkinonenue HPR npu ontumansHow f
FAHPR== cpeanee apudpmernueckoe HPR npu nqpobHOM f;
FSD = crangaptaoe otknonenne HPR npu npo6uowm f;
FGHPR = cpennee reomerpuueckoe HPR nipu npo6Hom f.



Hanpumep, Mbl XOTUM MOCMOTpETh, Kakue 3HaueHus: npunsian 661 FAHPR, FGHPR u
FSD B urpe ¢ 6pockom MoHeTsI 2:1 nipu nosioBure ontumanbHoro f (FRAC = 0,5). Mb1
3raeM, uto AHPR= 1,125 u SD = 0,3750004853. Takum obpazom:

(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

st ontumanbHoro f= 0,25 (1 cTaBka Ha Kaxnaple 4 qoiiapa Ha CYETE) MBI MOJIydaeMm
3Hauenus 1,125, 1,06066 u 0,3750004853 mist cpenHero apuMeTHUeCcKoro, CpeHero
reoMeTpruuecKoro u cranpaptHoro otkioHeHuss HPR cootBerctBenHo. Ilpu apoGHOM
(0,5) £ =0,125 (1 craBka Ha KaxIple 8 MOJUIAPOB HAa CYETE) MBI IMOJIy4aeM 3HAUYCHUS
1,0625, 1,04582499 u 0,1875002427 nns cpemHero apuMeTHIECKOTO, CPEIHETO T'eo-
METPUYECKOro M ctaHgaptHoro oTkioHeHuss HPR coorBercTBeHHO. [locMoTpuM, 4TO
MIPOUCXOJIUT, KOT/Ia Mbl UCIONB3yeM cTpareruto apooHoro f. Mbl yke 3HaeMm, 4TO Hpu
npo6HoMm f 3apaboTaeM MeHbIIe, YeM Tpu onTuMaiibHOM f. Bosee Toro, Mbl onpeaenumy,
YTO MPOUTPHIIM U JUCHIEepcHH TpuObulel OynyT MeHsbme npu apodnom f. Yto
MIPOM30MIET CO BpEMEHEM, HEOOXOAMMBIM JIJIsl JOCTHIKEHHUS OMPEICIICHHOMN TeTu?

MBI MOXEM ONPENENIUTh TOJBKO OXUAAEMOE KOJMYECTBO CHEIOK, HeOOXOIuMoe s
JNOCTUKEHHSI OMNpEeNeIeHHON IieNd. DTO HE TO K€ camMoe, 4TO OXHAAeMoe Bpems,
TpeOyemMoe JUIsl JOCTIDKEHHUS ONPEICIICHHON IIeNid, HO, TaK KaK Halll HW3MEpPCHHS
MPOU3BOJATCS B CHENKAaX, Mbl OyJIeM CcuHMTaTh BpeMs U KOJIHUYECTBO CIEIIOK
CUHOHUMAaMHU.

(2.09) N = 1n(llens) / In(Cpenuee reomeTpudeckoe),
rae N = oxugaeMoe KOJIMYECTBO CACIOK JUIS JOCTHIKCHUS LICIIH;
[lesnb = nenp B BUAE MHOXKUTEIA IEPBOHAYAIBHOIO cueTa, T.€. TWR;

In() = pyHKUMS HATYpATBHOTO JIorapudma.

Bepnemcs k HameMy npumepy ¢ 6pockom MoHeTsl 2:1. Ilpu ontumansHom f cpennee
reometrpuueckoe paBHo 1,06066, a mpu nonoBuHe f oHO coctaBiser 1,04582499. Tenepn
JaBaiiTe pacCUUTaeM OXKHJIAEMOE KOJMUYECTBO CHEIOK, HEOOXOIUMOE IS yJIBOCHHUS Ha-
mero cyeta (Llens = 2). [Ipu momHOM f:

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

Takum oOpa3om, B urpe ¢ OpockoM MoHeTsl 2:1 mpu mnonHom f ciexyer oxkuaaTh

11,76993 cnenox ans yasoenus Hamiero cuera. [Ipu nmonosune f momyyaem:

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

Taxum o6pazom, npu nonoBuHe f MbI OxHIaeM, uTo noTpedyetcs 15,46996 caenok ans
yABOeHMs cyera. [pyrumu cioBamu, 4ToObl JOCTHYB LIEIH NPH TOProBie Ha ypoBHE f/
/2, ot Hac moHanooOutcs Ha 31,44% cnenok Gombine. Hy 4To e, 3TO 3BYy4YHT HE TaK YK
wioxo. [IposBisist TeprneHue JUisi JOCTMXKEHUS IOCTABJIEHHOM II€JH, MbI MOTPaTHM
Bpemenn Ha 31,44% Oomnblle, HO COKpPAaTUM XYAIIUH TMPOUTPHII U AMCIEPCUIO



HanoJioBuHy. Coriacurech, MOJOBUHA — 3TO JOBOJBHO MHOTO. UeM MEHBIIYI0 4acTh
ontuManibHOro f BB OyJeTe WCIONB30BaTh, TeM OoJiee TIIANKYH0 KPHUBYIO CYeTa
MOJTy4UTe, U TEM MEHbIIIee BpeMs Bbl Oyjere B Mpourpelie. Teneph MOCMOTPUM Ha ATy
CUTyallMl0 C Jpyroi cTopoHbl. JlomycTWM, Bbl OTKpBIBaeTe€ [Ba CYeTa: OJUH MJIs
TOPTrOBIIK C MOJMHBIM f 1 onuH n7st Toprosiu ¢ nonoBuHoM f. [Tocne 12 urp Bam cuer ¢
noHbIM f yBenmuntest B 2,02728259 B 12 paza. Ilocne 12 caenok (¢ monoBuHOM f) oH
BeIpacteT B 1,712017427 (1,04582499 ~ 12) paza. C nonoBuHoi f mepBoHayaIbHBIN
cuer yBenmuntes B 2,048067384 (1,04582499 " 16) pasa mpu 16 cmenkax. ITosTomy,
TOPrysl Ha OJIHYy TPETh MOJIbIIE, BBl JOCTUTHETE TOW K€ LEIH, YTO U TPU TMOIHOM
onTHUMaIbHOM f, HO TIPM aKTUBHOCTH, MEHbIIIEH HamoJoBUHY. OmHako K 16 cienke cyeT
¢ momueiM f Gymer B 2,565777865 (1,06066 ~ 16) pasza Gomblme Bamero
nepBoHavyayibHOTO cueta. [lomHoe f mpomomkaer yBenumunBaTh cuer. K 100 caenke Bammn
cuer ¢ nonoBuHOM f yBenmuuurcs B 88,28796546 pa3, HO mosnHoe f yBeIMUYUT ero B
361,093016 pas!

EnuHCTBEHHBIN MUHYC TOPTOBIIH C APOOHBIM f— 3TO GonbIliee BpeMs, HEOOXOANMOE st
JOCTHKEHUSI OTpeiesieHHOM 1enu. Bee neno Bo BpemeHH. MBI MOKEM BIIOKHUTH JEHBIU
B Ka3HauelcKkue 00s3aTeNbCTBA M JIOCTHYL-TAKU 33JaHHOUN e Yepe3 ONpeaelicHHOe
BpeMS C MUHHMAaJIbHBIMH NPOMEKYTOYHBIMU NaIecHUAMHU OanaHca u aucrepcueit! Bpems
— 3TO CYTh MPOOJIEMBI.

CpaBHeHne TOProBbIX CUCTEM

MpsI yBUIENH, YTO JBE TOPTOBBIE CUCTEMBI MOKHO CpPaBHHBATh HA OCHOBE UX CPEIHHUX
r€OMETPUUYECKUX TMPH COOTBETCTBYIOIMX ontuMmanbHbix f.  Jlanee, Mbl MoxkeM
CpPaBHHMBATh CHCTEMBI, OCHOBHIBASICh Ha TOM, HACKOJBKO BBICOKHMH SIBIISIOTCS HX
onTuMaNibHBIC f, MOCKOJIBKY Oo0Jiee BBICOKHME ONTHMalbHBIE f COOTBETCTBYIOT OoJiee
PUCKOBaHHBIM CHCTEMaM. DJTO CBS3aHO C TE€M, YTO HMCTOPUYECKUN MPOUTPHIII MOKET
MMOHU3HUTH CUET, MO KpaitHel mepe, Ha mporeHT f. [loaToMy CyIecTBYIOT IBE OCHOBHBIE
BEJTMYUHBI JI7I1 CPABHEHUSI CHCTEM: Cpe/IHee T€OMETPHUYECKOe NpU ONTHMAaIbHOM f, T1ie
0ojee BHICOKOE Cpe/lHee MeOMETPUYECKOoe MpeANnoYTUTEIbHEeEe, U caMO oNTUMajbHoe f,
rae 6onee Hu3koe ontuMmanbHoe f smydme. Takum 00pazom, BMECTO OAHOW BEIUYUHBI
Ut u3MepeHust 3PHEKTUBHOCTH CUCTEMBI MBI TIoJTydaeM 1Be; 3PGEeKTHBHOCTH JOJIKHA
U3MEPSATBCS B JIBYXMEPHOM TIPOCTPAHCTBE, TJI€ OJHA OCh SIBISETCS CPEIHUM
reoMeTpUUYECKUM, a apyras — 3HaueHueM f. Yem eviuie cpednee ceomempuueckoe npu
onmumanvHoMm f, mem ayuute cucmema. Takdce yem HUdNCe ONMUMATbHOE f, mem Tyyuie
cucmema.

CpenHee TeOMETpUYECKOE HHUYETO HE CKa)KeT HaM O Tpourpeime. Bricokoe cpennee
T€OMETPUUYECKOe HE O3HAYaeT, YTO MPOUTPHIII CHCTEMBbI OOJBIION (MM, HA00OPOT, He-
3HAYUTENbHbIN). CpeHee TeOMETPHUYECKOe HMEET OTHOIICHHE TOJIBKO K MPUOBLIH.
OnTumanesHoe f sBiIsIeTcss Mepoll MUHUMAJIBHOTO OXKUAAEMOI'0 MCTOPHUUYECKOTO IMPOUT-
pHBIllIa Kak MPOIIEHTHOE TMOHMXkeHune Oananca. bonee Bricokoe ontumanbHOe f HE TOBO-
pHUT 0 60siee BBICOKOM (MUIM HU3KOM) J0X0/A€. Mbl MOKEM TaKKe MCIOIb30BaTh ITH T0-
JIOKEHUS JUISI CPAaBHEHUsSI ONPEEIICHHON CUCTEMBbI MpH ApoOHOM 3HaudeHuH f ¢ Apyroit
CUCTEMOM MpH MOJHOM 3HaueHuHn ontumaibHoro f. Ilpu paccmorpeHuu cuctem Bam
CIIeAyeT YYUTHIBaTh, HACKOJIBKO BBICOKH CpPEIHHUE TEOMETPHUYECKHE U KAKOBBI
ontuMainbHble f. Hampumep, y Hac ecTb cucrema A, KOTOpas HUMEET CpeaHee
reomerpuueckoe 1,05 n ontumansaoe f= 0,8. Taxke y Hac ecTh cucrema B, xotopas
nMeet cpeanee reomerpudeckoe 1,025 u ontumansroe =0,4. Cucrema A npu MojgoBUHE
ypoBHs f OyJeT uMeTh TO k€ MUHUMATbHOE MCTOPUYECKOE MaJeHHe OanaHca XyJIIero
cinydast (mpourpsin) B 40%, kak u cucrema B mpu momHom f, HO cpeaHee reo-
METpHUYECKOe CHUCTEeMBI A mpu monoBuHe f Bce paBHO OyAeT BhINIE, YEM CpeIHEe
reoMeTpuueckoe cucteMbl B mpu momHom 3HadeHuu f. [losromy cucrema A myurne
cuctembl B. «MUHYTKy, — MOXeTe€ BO3pa3uTh Bbl, — pa3Be HE SBISIETCS CAaMbIM



BXXHBIM TO OOCTOSATENHCTBO, YTO CpEIHEE reoMeTpuueckoe Oonbmie 1, U cucreme
HEOOXOAMMO OBITh TONBKO MHUHHUMAJIBHO TPUOBUILHON, YTOOBI (TOCPEACTBOM
TPaMOTHOTO YIIPABJICHUS JEHbramMH) 3apaboTarh xkemaemyro cymmy!» Tak OHO U ecTb.
CkopocTh, C KOTOpPOW BBl 3apabaTbiBaeTe JICHBIH, SIBISETCS (YHKIMEH CpeIHero
T€OMETPUUYECKOTO Ha YpoBHE ucronb3yeMoro f. Oxkumaemasi AWCIEPCUS 3aBUCUT OT
TOTO, HACKOJIBKO OoJibioe f BbI UcTionb3yeTe. Bbl, 0€3yCIIOBHO, 00/19(CHbI UMETh CUCTEMY
c onTUMaJdbHBIM f W CO cCpeaHMM TeoMeTpuyeckuMm, OonbmuM 1 (TOo ecTh ¢
MOJIOKUTENBHBIM MaTeMaTHuecKuM oxunanuem). C Takoil cHUCTEMOW BBl MOXKETe
3apaboTaTh MPAKTUYECKHU JIIOOYI0 CYMMY Yepe3 COOTBETCTBYIOIIEE KOJIHMUYECTBO CIIEIOK.
CkopocTh pocTa (KOJIMYECTBO CIIENOK, HEOOXOaUMOE ISl TOCTHXKEHHUS OIpeieeHHON
[[EIH) 3aBUCUT OT CPEIHEro TeOMETPUYECKOr0 TpPH UCIOJIb3yeMOM 3HadeHHH f.
Jlucniepcust Ha MyTH K 3TOH LIeJHM Takxke siBisieTcs (QyHKIUEH UCIIOJIb3yeMOro 3HauYeHus
f. XoTs BaXXHOCTH CpEIHEro reOMETPUYECKOro U MpuMeHsemMoro f BTOpUYHA O CpaB-
HEHUIO ¢ TeM ()aKTOM, YTO BbI JOJDKHBI UMETh MOJIOKHUTEIBHOE MAaTEeMaTUYECKOE OXKH-
JaHWe, STU BEJTUYUHBI JCHCTBUTEIHHO IMOJIC3HBI MPU CPABHEHUU JIBYX CHCTEM WJIM Me-
TO/IOB, KOTOpbIE MMEIOT IMOJIOKHUTEIFHOE MAaTeMaTHYeCKOE OXHUAAHWE U PaBHYIO yBe-
PEHHOCTH B UX paboTe B OyayIiem.

CaumkoM 00161t YYBCTBUTEIBHOCTH K BeJIMYUHE HAU0O0JIbIIIEr0
NMPOUTpbIIIA

Henocrarok moaxoma, OCHOBaHHOrO Ha ontuMainbHOM f, 3akimrouaercs B ToMm, 4TO f
CJIMIIKOM 3aBUCHUT OT BEJIMYMHBI HAHMOOJIBIIETO HMPOMIPHIIIA, YTO SIBISETCS CEPbE3HOM
poOJIeMOi 111 MHOTUX TPEWJIepOB, U OHU JOKA3bIBAIOT, YTO KOJHMUYECTBO KOHTPAKTOB,
KOTOPBIE BBl OTKPHIBA€TE€ CErOAHs, HE JOJDKHO OBITh (DyHKLMEH OJHON HeyJauHOH
CICJIKU B IIPOILLIOM.

Jlnis ycTpaHeHus: 3TOH CBEPXYyBCTBUTEIBHOCTH K HAMOOJBILIEMY MPOUTPHIITY OBLIH
pa3paboTaHbl pa3HOOOpa3HbIe ANTrOPUTMbl. MHOTHE U3 A3THUX aJTOPUTMOB 3aKIIOYAIOTCS
B M3MEHEHUU HAuOOJBLIEr0 MPOUTpHIIAa B OOJIBIIYIO MM MEHBIIYI0 CTOPOHY, YTOOBI
cenath HauOOJBIIMN MPOUTphI (YHKIHEH TeKylled BOJATUIBHOCTH pbIHKA. JTa
CBSI3b, KaK YTBEPXKIAIOT HEKOTOpbIC, KBaJIpaTU4HAas, TO €CTh aOCOJIOTHOE 3HAYCHUE
HauOOJIBIIEr0 MPOUTPHIIIA, TI0 BCEIl BUIUMOCTH, YBEIUYUBAETCS C OOJIBIIEH CKOPOCTHIO,
4YeM BOJIATWJIBHOCTh. BOJIaTMIIBHOCTE Halle BCEro ONpeneseTcs Kak CpeaHUN JHEBHON
JIMara3oH IeH 3a MOoCcJeHUEe HECKOIbKO HEJENb UM KaK Cpe/iHee abCOIIOTHOE THEBHOE
U3MEHEHHE 3a IOCIIEAHHUE HECKOJIbKO Heneslb. OmHako 00 3TOM 3aBUCUMOCTH HEIb3s
TOBOPUTH C MOJHON YBEPEHHOCTBHIO. TO, UTO BOJIATUIBLHOCTH CETOAHS COCTABIIAET X, HE
O3HAYaeT, YTO Hall HauOOJbIIui mpourpeim 6ydem X Y. M0OXHO TOBOPUTH JIUIIb O
TOM, YTO OH 00biuHO 20e-mo oxkono X ™ Y. Eciu Obl MBI MOIJIM 3apaHee ONpeAeiIuTh
CeTONHSIIHUN HAWOONBIIMIA TPOWTPHIN, TO, OE3yCIOBHO, MOIJIH OBl JydIle
UCIIOJIB30BaTh METO/bI YIPABIICHUS feHpraMu'. DTO TOT CaMblil Cly4al, KOrja Mel
JOJDKHBI paCCMOTPETh CIICHAPHA XYIIIETO Cydasl U OTTAIKHBAThCs OT Hero. [IpoGiema
COCTOUT B TOM, YTO Mbl HE 3HAaEM TOYHO, KakuM OyJeT CeroaHs HauOOJIbIINI

" IMEHHO B 3TOM Clly4yae UCIIOJIb30BaHHE OIIMOHOB B TOPTOBOI CTpaTeruu CToib moiie3Ho. [lokymnka
ImyT WJIKW KOJUI-ONIIMOHA B 06paTHOM HalpaBJICHUKU OT IMMO3HUIUHU 110 6330BOMy HUHCTPYMECHTY Jid
OIrpaHUYCHHUA MPOUTphIIa J'II/160 TOPTOBJIA ONIMOHAMH BMCCTO 6a30130r0 HHCTPYMEHTa OalyT BaM
3apaHee HM3BECTHBI MaKCHMAaJbHBIA NPOUIPHINI, YTO OYEHb MPUTOJIUTCS B YNPABICHHH JACHbIaMH,
ocobenHo mnpu ontuMansHoM f. Bonee Toro, ecnmu BBl 3HaeTe 3apaHee, KakuM OyxeT Bail
MaKCHMAaJIbHBIH MPOUTPHII (HAaIIpUMeEp, NpHU JAHEBHOH TOProBile), TOTAA BbI BCETJa CMOXETE TOYHO
ornpeaenuTh Benuuuny f B 1osuiapax Auisi KaKI0# CACIKH KaK CICAYIOIIyI0 Ipo0b: PUCK B JA0JUIapax Ha
enuHUIy/ontumansHoe f. Hanpumep, nHeBHOI Tpeiiaep 3Haet, gto ero ontuMaibHoe f =0,4. Ero cron
(stop-loss) ceromus Ha ocHoBe 1 emmHUIBI paBeH 900 moyutapam. IlosToMy onTmManbpHO TOproBath |
enuHMIEel Ha Kaxaeie 2250 pomwapos ($900 / 0,4) Ha GanaHce cyera.



MIPOUTPHIII. ANTOPUTMBI, KOTOPBIE MOTYT CITPOTHO3HPOBATH 3TO, HE OYCHD dPPEKTUBHBI,
TaK KaK OHU 4acTO JIal0T OIIKUOOYHBIE PE3YIbTATHI.

[Ipenmonoxum, B TEYCHHE TOPTOBOTO JHS MPOMU3OIIIO COOBITHE, BHI3BABINEE HA PHIHKE
IIOK, U J0 3TOro IIOKa BOJATHWJIBHOCTH OblIa JOCTaTOYHO HU3KOM. 3aTeM pBIHOK
HAaXOJWJICA HE Ha Balllell CTOPOHE HECKOJIBKO CIEAyOIMX aHer. Mnu, nomyctum, Ha
CIIEYIOIINN JI€Hb PBIHOK OTKPBUICS C OTPOMHBIM Pa3pblBOM HE B Bally MOJb3Yy. JTH
COOBITHSA TaK € CTaphl, KaK caMa TOProBIA ToBapamMu M akuusMu. OHH MOTYT
MIPOU3ONTH U IPOUCXOJIAT, U O HUX He 8ce20a npedynpexicoaem 3apanee nosbluaoujasics
gonamuibHocms.  Takum  o0pa3oMm, Iydllle HE «COKpalaThy» Ball HAUOOIBIIAN
HMCTOPUYECKUI IPOUTPBILI ISl OTPAKEHUS TEKYILErO PhIHKA C HU3KOW BOJATUIBHOCTBIO.
Bounee Toro, ecms peanvuas 603moxcnocms ucnvimams 6 Oy0yuem npoucpsviul 601U,
yem Hauborvwull ucmopudeckuii npouepvis. HanOONBIIMA MPOUTPHIII, KOTOPHIHA BBI
MOJyYUJIM B TPOILIOM, MOXET OKa3aTbCs HAWOOJIBIIMM IPOUTPHIIIEM, KOTOPBIH BBI
VICTTBITAETE CETOHS, M HE 3aBHCETh OT TEKYIIeH BONaTHIbHOCTH . IIpo6iemMa COCTONT B
TOM, YTO C DMIUPHUYECKON TOYKU 3peHus f, omTUMaabHOE B MPOIUIOM, SBISETCS
¢dbyHkiueil HanOonbliero mpourpeima B mnpomioM. C 3TUM HHMYEro HE MOJeJaellb.
Onnako MBI yBUIUM, KOTJla NEpeiieM K MapaMeTpUYecKUM METOAaM, YTO MOXKHO
npenrycMoTpeTh Oonbliuii mpourpeil B Oyaymem. [Ipu 3Tom Mbl OyaeM TOTOBHI K
MOSIBJICHUIO TIOYTH HEM30EKHOTO  OOJNBINOr0 MPOWTphIIa. BMecTo moAaroHku
HauOOJBIIEr0 MPOUTPHIIA K TEKyLIeH CUTyallud Ha pPbIHKE, YTOOBI SMIIMPUYECKOE
ontuManbHOe f OTpakano HBIHEUTHIO CUTYAIHIO, Jydlle H3yYUTh MapaMeTpHUECKUe
MeToibl. Clenyromuii METOA SIBJISIETCS BO3MOXKHBIM pEIICHHEM JaHHOW MpoOJjemMbl U
MOXKET TPUMEHSATHCS BHE 3aBUCHMOCTH OT TOTO, PAaCCUMTHIBAEM MBI ONTUMaNbHOE f
SMITUPUYECKH WU TAPAMETPUUYECKH.

IIpuBenenue onTUMAaNbHOIO f K TEKYIIUM HeHAM

OntumansHoe f macT HaMOOIBIIMI TEOMETPUUYECKUA POCT TPH OOJBIIIOM KOJIHYECTBE
CAeNoK. DTo MaTeMaTHueckuil (hakt. PaccMOTpUM THIIOTETUYECKUN TTOTOK CAETOK:

+2, -3, +10, -5

W3 sToro moTtoka cAenok Mbl HaiiaeMm, yTo ontumanbHoe f= 0,17 (craBka 1 eguHHIBI HA
kaxnple 29,41 nomnapa Ha 6anance). Takol MOAXO/ MPU JAHHOM MOTOKE JTACT HaM Hau-
00JIBIINN POCT CUeTa.

[IpencraBbre cede, 9TO ATOT MOTOK BHIPAYKAET MPUOBUTH U yOBITKH TPH TOPTOBIIE OJTHOU
akuuel. ONTUManbHO CIEQyeT MOKYNaTh OJHY aKUUI0 Ha Kaxaesle 29,41 nonmnapa Ha
OanaHce cyeTa, HECMOTPS Ha TEKYIIYIO LIeHYy akiud. [Ipennoaoxkum, 4To TeKymias meHa
akuuu paBHa 100 mommapam. bonee Toro, AomycTuM, YTO MPU MEPBBIX ABYX CHEIKAX
akums crousa 20 A0U1apoB, a IPH IBYX MOCIEIHUX cuenkax — S50 moimapos.

JJis HalmX NEepBBIX JIBYX CIENOK, KOTOPBIE MPOU3OIIN MIPH LieHe akiuuu B 20 10J1apoB,
BBEITPBIII B 2 J0OJUIapa COOTBETCTBYET BHIMTPHINTY B 10%, a mpourpeim 3 mosuiapoB
COOTBETCTBYET mpourpsliiry B 15%. J[is AByX mocieqHuX claeiok mpu meHe akiuuu 50
NoJu1apoB BeIUrpbI 10 10s17apoB cOOTBETCTBYET BBHIMTPHIY B 20%, a mpourpsI B 5
JI0JUTApOB COOTBETCTBYET Mpourpsinry B 10%.

' PazymHBIH noaxoj TpeOyeT, YToOBl MBI MCIIOJIB30BAIM HAaHOOJIBLIMK MPOUTPHILI, MO KpaliHel Mepe,
TaKOM )K€ BEJIMYUHBI, Kak U B pourioM. C TedeHneM BpeMEHH MBI II0JTydaeM Bce OoJIbliee KOJIMYECTBO
JIAaHHBIX M OOJIbIINE NepHoabl pourpsield. Hanpumep, ecim 6pocuts MoHety 100 pa3, oHa moxer 12
pa3 moapsn BhIMAcTh Ha oOpaTHyIO cTopoHy. Ecmm Opocuts ee 1000 pas, To, BeposATHO, MOXKHO
MONYYHUTH eImle OONBINMI IMEepHoMA, KOT/a MOHETa BBHIIAAET OOpaTHOH cropoHOW. TOT e MPHHIUIT
pabortaeT u B TOprosie. Mbl HE TOJBKO JIOJKHBI OXKHAATh OOJiee UIMHHBIC IIOJIOCHI HMPOUTPBIIIHBIX
CZIENOK B OyAyIIeM, CIeqyeT TaKkKe 0KUAATh OOJIBIIYIO MPOUTPBIIIHYIO CIEIKY HAUXYALIEro CIy4as.



®opmyiibl mpeodpazoBaHus HEOOPaOOTaHHBIX TOProBeIX P&L B MpOIEHT BHIMIpPHIMA U
HPOUTPHIIIA TS JUTMHHBIX ¥ KOPOTKUX TTO3UIMHN CIIeTyIOIIHe:

(2. 10a) P&L% = Ilena Beixona / Ilena Bxoma — 1 (1151 ATTMHHBIX )

(2.106) , P&L% = llena Bxona / Llena Boixoga - 1 (J171s1 KOPOTKHX),

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

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

Takum oOpa3oM, Ajis HAUX 4 TUMOTETHYECKUX CHCJIIOK Mbl MOJYYUM CIIEIyHOIIUI
MOTOK MTPOLIEHTHBIX BBIUTPHIIIEH U IPOUTPHIILIEH (C TOUKU 3pEHUS AJTMHHBIX MO3UIINN):

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

Mp&1 Ha30BEM 3TOT HOBBIM MOTOK MpeoOpa3oBaHHbIX P&L npusedennvimu oannvimu, Tax
KaK IpU TOPTOBJIE OHU MPUBOJIATCS K 1IeHE 0a30BOr0 HHCTPYMEHTA.

UroObl ydecTh KOMHUCCHOHHBIE W IMPOCKAJIb3bIBAHUE, Bbl JOKHBI YMEHBIIUTH LEHY
BbIX0J1a B ypaBHeHHH (2.10a) Ha CyMMy KOMHCCHOHHBIX U IPOCKaJIb3bIBaHUA. TakuM ke
o0pa3oM BaMm clleyeT YBEIWUYUTh 1ieHy Bbixozaa B (2.106). Eciou BbI ucnonbsiyere (2.10B),
TO JIOJDKHBI BBIYECTh CyMMY KOMHCCHOHHBIX W TIPOCKalb3bIBaHHUS (B IyHKTax) W3
guciurens (P&L B myHkTax). 3aTeM MBI ONpeAeiuM onTuMaibHOe f 1O 3THM
NPOIEHTHBIM BBIUTPHIIIaM U mnpourpeimaM. OntumansHoe f Oynmer pasno 0,09.
[Ipeobpazyem »to ontumanbHoe f= 0,09 B HAeHEXHBIM HKBUBAJICHT, OCHOBBIBASICH Ha
TEKyIeH 1IeHe aKIUHU, C TOMOIIBIO (POPMYJIBL:

(2.11) f$ = HaubGonpimmit nporieHTHBIH npourpei * Texymias riena * ($ 3a myHkt/ -f)

Taxum oOpa3om, Tak Kak Hall HauOOJIBIIUI MPOLEHTHBIN npourpsim Osu1 -0,15, Texy-
mas 1eHa pasHa 100 gosmapaM 3a aklMiO, a KOJIMYECTBO JIOJUIAPOB HA MYHKT paBHO |
(Tak KaK MbI IMEEM JIEJIO C TIOKYIIKOM TOJILKO | aKiuu), MOKHO omnpenaenuTs f$ ciemyro-
UM 00pazoM:

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

Crnenyer mokynath 1 akmuio Ha Kaxapie 166,67 mommapos Oananca cuera. Eciu Ob MBI
BbIOpamu 100 akiuii B KadecTBe €AMHMUIIBI, €AMHCTBEHHOH MEPEeMEHHOH, 3aTPOHYTOU
STUM HU3MEHEHHEM, ObUIO OBl KOJIMYECTBO JIOJUIAPOB 3a MOJHBIN MyHKT, KOTOPOE CTAJIO
ob1 paBro 100. B pesynbrate, f$ 6110 Ob1 16 666,67 nomnapa Gananca Ha kaxasie 100
aKIUH.

Tenepb nomycTuM, YTO IICHA aKIMM yrajia 10 3 gosuiapoB. Hamre ypaBuenue mis f$
OyZeT TakuM ke, HO TeKyIas cTaHeT paBHa 3. Takum oOpa3oM, cymma aiist (PUHAHCHPO-
BaHUsA | aKIMK U3MEHUTCS:

£$=-0,15*3* 1/-0,09 = -0,45 / -0,09=5

Teneps cnenyer nmokynarh 1 akIuio Ha KaxkJple S5 10oy1apoB OajlaHca cuera.

OtmeTbTe, 4TO onTuManbHOe f He M3MeHseTcs ¢ Tekyuel 1eHon akuuu. OHO OcTa-
ercsi Ha ypoBHe 0,09. OnHako f$ MeHseTCsl MOCTOSIHHO, TaK KaK MEHSCTCS IIeHa aKI[HH.
DTO HE O3HAYaeT, YTO BBl JOJDKHBI 00S3aTENbHO M3MEHHUTHh MO3MIIMIO, KOTOPYIO YiKe
OTKPBUIH B 3TOT JIHb, HO €CII OBI BBI TaK MOCTYIIWIJIH, TO 3TO MONLUIO OBl HA TIOJIB3Y TOP-
roene. Hampumep, ecinu Bbl OTKpBIBa€TE IJIMHHYIO TO3HIIMIO IO KAaKOK-INOO0 aKIuu U ee
II€HA MMaJIaeT, KOJUYECTBO JICHET, KOTOPOE BaM ClIeyeT pa3MecTuTh nmoa 1 enunuiy (100
aKIMid B 3TOM clyyae), TaKKe YMEHbIIUTCS (ecnu onTumanbHoe f momydeHo u3
IpUBEACHHBK AaHHbIX). Ecim Bame ontumansHoe f momydeHO M3 HEoOpaOOTaHHBIX
JaHHBIX, TO KOJIUYECTBO JCHET, HeoOXxoaumoe ansi | equHuIbl, He yMeHbIIHUTCA. B



o0oux ciydasx Ball JHEBHOW OamaHc moHWXkaercs. Vcmoip3oBaHWE MPHUBEICHHOTO
ontuMaibHoro f gemaer Oosee BEpOSATHBIM, YTO €XEIHEBHOE H3MEHEHHE pa3Mepa
MO3UIMN TOHAET BaM Ha TMOib3y VChonb30BaHWE TPUBEIEHHBIX JAaHHBIX IS
ONTUMAIIBHOTO  HEM3GEKHO BIedeT 3a co0Oil M3MEHEHHE MOGOYHBIX MPOLYKTOB . MbI
3HaeM, 4To U ontumansHoe f, u cpenHee reomerpudeckoe (1 orcioga TWR) uzmensres.
Cpennsst apudmernyeckas cleika TakKe HM3MEHHUTCS, MOTOMY YTO BCE€ CIEIKH B
MIPOIIIOM JOJKHBI OBITh NIEPECUYUTAHBI, KaK €CIIM Obl OHU MPOUCXOWINA MPHU TEKyIIeh
ueHe. Takum oOpa3zom, B HalleM HpPEANojiaraéMoOM IMOTOKE pPe3yJbTaToB Mo 1 akuuu
(+2,-3,+10u-5) MBI DOMYyYHMM CpEIHIOI CHEIKy, paBHyr | nomnapy. Korma wmbl
HCIIOJIB3yEeM TMPOIEHTHBIC BBIUTPHIIK W mpourpeimu (+0,1; -0,15; +0,2 u -0,1), To
MoJIy4yaeM cpeiHioro cenky (B nponenTax) +0,5. Ilpu nene 100 gomnapos 3a akIMIO MbI
noryuumM cpeanioro cuenky 100 * 0,05, unu 5 monmapos 3a caenky. [pu nene 3 momapa
3a aKIUIO CPEIHsS CIeIKa cTaHoBUTCS paBHoi 0,15 mommapa (3 * 0,05).

Cpennsiss reoMeTprudecKas CAeNKa Takke n3MeHuTcs. Bemomuute ypaBaenue (1.14) ms
CpeIHEN reOMETPUUECKON CAEIIKU:

(1.14) GAT =G * (Haubonpumii mpourpsi /-f),

rae G = (cpeaHee reomeTpuieckoe) -1;
f=onTumanbHas puxkcupoBanHas noius. (Pazymeercs, Halr HaMOOIBIINIA TPOUTPHILI
BCET/Ia SBIISETCS OTPUIATEIBHBIM YHCIIOM. )

OTO0 ypaBHEHHE SKBUBAJIEHTHO CJIEAYIOLIEMY:

GAT = (cpennee reomerpudeckoe - 1) * f§

MBI nomyuunu HOBOE CpefHee IeOMETPUYECKOE Ha OCHOBE IPUBEICHHBIX JaHHBIX.
[Tepemennas f$, koTopas ObUTIa TOCTOSHHOM, KOT/a MPOIIIBIE TaHHBIE HE MTPHUBOIUINCH,
Tenepb U3MEHHUTCS, TaK KakK OHa sBJsieTcs (DyHKIMEW TeKymieil meHsl. Takum obpazom,
Hallla CpelHsAs IeoMeTpuYecKas CcJlieIka MEHsIeTCs, KOorja MeHseTcs IieHa 0a30BOoro
UHCTPYMEHTA.

ITopor reomMerpruyecKkoil TOProBIM TAaKKe INOJDKEH M3MEHUThCS. BcromuuTe ypas-
Henue (2.02) mis mopora reoOMeTpUYeCcKOil TOPTrOBIIH:

T = AAT / GAT * HauGonpumii npourpsir / -f,
rae T = nopor reomMmeTpu4ecKou TOProBiy;
AAT = cpennsist apumeTnieckas cuemKa;
GAT =cpennss reoMeTpruuecKasi CACNKa;
f= ontumanbHoe f (or 0 go 1). DTO ypaBHEHHE TakKe MOXKHO IEpenucaThb

CIIEIYIOIIUM 00pa3zoMm:

T=AAT/GAT* {$

Hakownern, mpu cBeieHUN B €MHBINA TOPTQENb HECKOIBKUX PHIHOYHBIX CHCTEM MBI J0J-
KHBI paccuuTath exxeaHeBHbie HPR. Do Takoke dpynkuus f$:

' YpaBHEHUs pHCKa Pa3oOpeHUs, XOTS OHM HANPSIMYIO0 M HE YIMOMSHYTHI B ATOH KHHTE, JOJDKHBI TarOKe
M3MEHATHCS TPU HMCIOJIB30BAHWHU TIPHBEIEHHBIX JaHHBIX. BooOmie B KauecTBE BBOAHBIX NAHHBIX IS
ypaBHCHHMI pHCKa pa30pPCHUs HCIONB3YIOT HeoOpaboTaHHble gaHHbie P&L. OaHako Koraa BbI
HCIIOJb3yeTe MPUBEICHHBIC TAHHBIC, HOBBIH MOTOK MPOICHTHBIX BBIUTPHINICH U MPOUTPHIIICH TOIDKEH
YMHOXXaThCSl Ha TEKYIIYI0 [eHy 0a30BOr0 MHCTPYMEHTAa, W Jaliee HaJg0 HCIOIh30BaTh MMEHHO STOT
MOJyYHBIIUICS TOTOK. TakuM oOpa3oMm, mpu Tekymied eHe uHCTpyMeHTa 100 10/U1apoOB HOTOK
MPOICHTHBIX BRIUTPHIIICH 1 pourpereit 0,1; -0,15; 0,2; -0,1 mpeodpasyercst B motok 10; -15; 20; -10.
OTOT HOBBIH MOTOK U CIEAYET HCIOIH30BATh ISl YPaBHEHHUH PHCKa Pa3opeHUs.



(2.12) ueBnoe HPR=D$ / f$ + 1,

rae D$ = nomnapoBoe w3MeHEHHUE IICHBI | SIUHUIIBI IO CPABHCHUIO C MPOILIBIM
JTHEM, T. €. (3aKpBITHE CETOJIHS - 3aKPBITUE BUepa) * (IOJUIaphl 3a MYHKT);

f$= Texymee ontumanbHoe f B Joimapax, paccuuTaHHoe u3 ypaBHeHus (2.11).
31ech TeKylIel EHOW ABISAETCS 3aKPbITUE MOCIECIHETO JHS.

[IpennonoxuM, HeKas akIMsl CETO/IHs BEUEpOM 3aKpbliiach Ha ypoBHe 99 nomapos. Ha
npouuioil ceccun ee neHa Obuta 102 momnapa. HanOGonpminii mpouLEeHTHBIM MPOUTPHILI
paseH -15. Eciu = 0,09, Torna f$ pasHo:

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

Tak Kak Mbl UM€EM JI€JI0 TOJIBKO C OJHOM aKIMEeW, IIeHa OJHOTO MyHKTa COCTaBiseT |

nojap. Mel MOKeM Telepb ONpenenuTh ceroaHsAmHee nHeBHoe HPR w3 ypaBHenus
(2.12):

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

Tenepp BepHemcs K Havyainy Hamed auckyccuu. IIpu motoke ToproBeix P&L onTu-
MasibHOE f MO3BOJUT MOTYYUTh HAMOOJBIIUN F€OMETPUUECKUN POCT (TIPH yCIOBHUHU, YTO
apumeTnyecKoe MaTeMaTHYeCKOoe OKMAAHHE MOJIOKUTENbHOE). MBI HCIONIb3yeM IO-
TOK TOproBeix P&L B KkauecTBe oOpa3ma pacrpeneieHusi BO3MOXKHBIX pE3yJIbTaToB B
cnenyromerd crnenke. Ecnu mpuBecTH K TEKyIIeH IIeHE MOTOK MPONLIBIX MPUOBUICH H
yOBITKOB, TO MBI CMOXEM IOJIy4UTh OoJiee MPaBAONOJ00HOE pacHpe/esieHHe MOTCHIH-
aJbHBIX MPHUObUIEH U YOBITKOB JUIsl cleayromei cuenku. Takum o6pa3oM, HaM cledyer
paccuuThIBaTh ONTUMaNbHOE f M3 ATOro M3MEHEHHOTO paclpeaeieHus MpHObLIeH U
yOBITKOB. DTO HE O3HAYAET, YTO, UCIOJIb3Ysl ONTHUMallbHOE f, paccunTaHHOE Ha OCHOBE
NPUBEJICHHBIX JaHHBIX, MBI BhIMTpaeM Oosbiie. Kak BHIHO U3 CIEIYyIOIEro MpuMepa,
BCE BBITJISIAMT HECKOJIBKO MHAYE:

P&L I[Mpouenr Llena f$ 6a30Boro mHCTpyMEHTa KonunuectBo TonHbIi KanuTan
aKIUH

TIpu = 0,09 (TOprosist NpUBEICHHBIM METOJIOM): $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 ITpouenr Llena f$ 6a3oBoro uHCTpyMEHTa KonunuectBo TonHbIi KanuTan
aKIMi

Ipu = 0,17 (ToproBist HEIPHUBEACHHBIM METOIOM): $10000

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

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

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

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




Opnnako eciu ObI BCE CICNIKH OBUIM PACCUYMTAaHBl HA OCHOBE TEKYIIEH 1eHbl (ckaxkeM, 100
JIOJIJIApPOB 32 aKIMIO), MPUBEICHHOE ONTUMabHOE f 1MO3BOJMIO OBl BHIUTPATh OOJIBIIIE,
yeM HeoOpaboTaHHOE onTHMAabHOE f.

Yro nyume ucnons3oBath? CiaeayeTr U HaM ONpeAesaTh onTtuMainbHoe f (1 ero mo-
O0O0YHBIE MPOIYKTHI) HA OCHOBE MPUBEICHHBIX JAHHBIX WM Jydllle JeWCTBOBATH OObBIU-
HBIM c1ocob6oM? D10 O0JbIIIe BOMPOC BaIIMX MPEANOYTEHUN. Bee 3aBUCUT OT TOTO, 4TO
0ojiee BaKHO B MHCTPYMEHTE, KOTOPBIM BBl TOPTYETE: MPOLICHTHBIC U3MEHEHUS W a0-
COJIIOTHBIE M3MEHEHUs. byner nu nBuwxeHue B 2 nosuiapa mo akuuu B 20 10JU1apoB TO
xe, uto u AsmxeHue B 10 nomtapos no akuuu B 100 nomnapos? [locmotpuMm, Hanpumep,
Ha TOpryu MO JoJulapy U HeMmenkoud mapke. byner nu newxkenue B 0,30 myHKTa npu
0,4500 To e, uto u aswxenue B 0,40 mynkra mpu 0,6000? Ha moii B3rmsa, mydiue
UCIIOJIb30BaTh MpUBeIeHHbIe JaHHble. C 3THM, OJHAKO, MOKHO mocnopuThk. Hampumep,
ecin akumst ¢ 20 momnmapoB Bbipocia 1o 100 monnapoB, M Mbl XOTUM ONPEIEIINUTH
ontuMaibHoe f, HaM, BO3MOKHO, TOTPEOYETCs HCIOIb30BaTh TOJBKO TEKYIUE TaHHBIE.
Cnenku, KOTOpble MPOMCXOMWIM NpHU IeHe B 20 10/U1apoB 3a aKLHUIO, OTHOCSTCS K
PBIHKY, 3HAYUTEIHHO OTJIMYAIOIIEMYCS OT CYIIECTBYIOIIETO B HACTOSIIIUNA MOMEHT.

Jlyurmie He MCIIONIB30BATh JaHHBIE, KOT/Ia 0a30BbI HHCTPYMEHT ObUT Ha COBEPILIEHHO
JPyroM IIEHOBOM YpPOBHE, TaK KaK COCTOSTHHE PhIHKA MOTIJIO CYIIECTBEHHO U3MEHUThCS B
3TOM CMBICJIE onTUManbHOe f HA OCHOBE HEOOPAaOOTAHHBIX JAHHBIX M ONTHMANbHOE 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 OOCTOATEIHCTBO, IPUBOJUTE BBI
JAaHHBIE WJIM HET, 3HAYUT BBl UCIOJIb3YETE CIMIIKOM MHOI'O MCTOPUYECKHX JaHHBIX. Ha
caMOM Jiefe, HeT OOJBIION pa3HUIbl, HCIOJb3yeTe JIM Bbl MPHUBEACHHbIE WU
HeoOpaOoTaHHBIE JAaHHBIE, €CITU HET BBIIICONMUCAHHOW MPOOIEMBI, MOITOMY CIEIyeT
10JIb30BAaThCS MPUBEACHHBIMHU JTAHHBIMU. JTO HE O3HAYaeT, 4To ontuMmanbHoe f, pac-
CUMTAHHOE W3 MPUBEICHHBIX JAHHBIX, ObLIO ONTUMAJIbHBIM B MpouuioM. OHO MOTJIO
TaKOBBIM M He ObITb. OmnTuMmanbHoe f, paccunTaHHOEe W3 HEOOPAOOTAHHBIX JAaHHBIX,
MOTJIO OBITH ONTHUMANbHBIM B mpouuioM. OmHako onTtuMainbHoe f, paccuuTaHHOe U3
MIPUBE/ICHHBIX JaHHBIX, UMEET OOJIBIIC CMBICIIA, TaK KaK NMPHUBEICHHBIC TaHHBIC SBIIS-
10TCs Oosiee CIpaBeTUBBIM MPEICTABICHUEM paclpeesieHus BO3MOXKHBIX Pe3yIbTaToB
0 CIEAYIOLIEH CHIEIIKE.

VYpaaenus ¢ (2. 10a) mo (2. 10B) mar0T pa3Hble OTBETHl B 3aBUCHMOCTH OT TOTO,
Kakas ObUIa OTKpbITA MO3ULMSA: JUIMHHAS WK KOopoTkast. Hampumep, eciu akuus KyruieHa
3a 80, a mpoxana 3a 100, Beiurpsi coctaBuT 25%. OaHako ecnu akuus npojaana mo 100,
a 3akpeiTa 0 80, TO BBIMTPHIII COCTaBUT TOJIbKO 20%. B 00oux cimydasx MO3UIHUIO
orkppuin 1o 80 um 3akpeuin mo 100. Takum o00pazoMm, NOCIEAOBATEIBHOCTh —
XPOHOJIOTUSI TPAHCAKUUN — JIOJKHA MPUHUMATHCSI BO BHUMaHHUE. Tak KaK XpOHOJIOTHUs
TpPaHCAKIIMl 3aTparuBaeT pacnpeaeneHiue IPOIEHTHBIX BBIUTPHIIICH U MPOUTPHIIIEH, MBI
J0MycKaeM, 4YTo Oynaymiass XpOHOJOTHS CKOpee Bcero OyaeT MOoJ00Ha IMPOIUION.
KoneuHo, MBI MOXeM HTHOPUPOBATH XPOHOJOTHIO CcAeNoK (ucmonb3ys 2.10B mns
JUTMHHBIX TO3UIIMM W 1IEHY BBIXOAa B 3HaMeHaresne 2.10B ayis KOPOTKUX MO3UIUI), HO
3TO 03HAYaNo Okl yMEHbIIIEHHE HHPOPMAIIUU B HICTOPUUYECKUX JaHHBIX. bonee Toro,
PUCK TOPTOBIHU SABJSICTCS (PYHKIMEH XPOHOJOTHH TOPTOBJIH, W 3TOT (DAKT MBI OBUTH OBI
BBIHY>KJICHBl UTHOPUPOBATb.

YcpeaHenue neHbl NPHU NOKYIKe W MPOAAKA AKIUI

9T0 cTrapas, Majl0 HUCHOJIb3yCMasd TCXHUKA YIPABJICHUA ACHbI'aMH, KOTOpas ABJIACTCA
HACAIbHBIM MHCTPYMCHTOM JISA pa60TBI B CUTyalusX, Korjaa y Bac Majio I/IHq)OpMaHI/II/I.
Paccmorpum mpumep: JIxo [lynmBaksH Kakaylo HENENIO 3aJHBAaET B CBOIO MAIlIUHY
O0ensuHa Ha 20 mOJUTapoB, HE3aBHCHMO OT IIeHBI OeH3WHA B 3Ty Hexenro. OH Beerna



3anpasisieTcss Ha 20 10/U1apoB M KAy HEAENI0 UCIOJIb3yeT ToJabKo 20 A0suiapos.
Korga mena OeH3wHa BBINIE, ATO BBIHYXAAE€T €ro OBITh 0OoJee SKOHOMHBIM IIPH
BOXK/ICHUHU.

Jlxo IlynuBaksH nokynaer Oonblie O€H3MHA, KOI/la OH JIEIIeBJe, U MEHbIle, KOrAa
oH nopoxke. IloaToMy BCIO CBOIO XHM3Hb OH IUIATHT 3a TaJUIOH OCH3MHA LIEHY HIKE
cpeaHeil. J[pyrumu cioBaMu, €CiM Bbl YCPEAHHUTE CTOMMOCTh I'aJulIOHa O€H3MHA 3a BCe
Hezenu, korna JIko BoIMII aBTOMOOMIIb, CpefHee 3HaueHue OyJeT BBILIE, YeM IUIaTHII
Jxo.

VY JIxo ecth nBoropoansiii 6part, Cecun IlyuuBaksn. Korga emy HyxeH OeH3MH, OH
IIPOCTO HAIMOJIHAET 0aK M CEeTyeT Ha BBICOKYIO lieHy. B pesynbraTte, Cecus ncnosib3yer
IIOCTOSIHHOE KOJMYECTBO TOIUIMBA KAXKIYI0 HEAENIO0 U MO3TOMY IIJIATUT CPENHION0 LIEHY
BCIO CBOIO aBTOMOOUJIBHYIO KU3Hb.

[Ipennonoxum, Bl MILKUTE AOITOCPOYHYIO MHBECTHIMOHHYIO Iporpammy. B urtore
BBI pEIIaeTe BIOKHUTH JIEHBIH BO B3aUMHBIN (DOHI, YTOOBI 00ECIEUUTh ce0e TOCTOMHYIO
cTapocTh. BbI momaraere, 4to, KOorja yijaeTe Ha IMEHCHIO, aKIUM B3aMMHOro (oHIa
OyAyT CTOUTb HAMHOI'O JIOPOXKE, YEM CErOfHs, TO €CTb, B ACUMITOTHYECKOM CMBICIIE,
MHBECTULIMM BO B3auMHBIH (OHI TNpHHECYT JAEHBIM (C Jpyroil CTOpOHBI, B
aCHUMIITOTUYECKOM CMBICIIE, U MOJIHUS ABAXKABI YIAPUT B OJHO U TO ke MecTo). OnHako
BbI HE 3HaeTe, KaKoBa OyJIeT CTOMMOCTb 3THUX BJIOKEHHH B CIIEAYIOIIEM MECAIE WU B
cienyromeM roay. Y Bac HeT MH(POPMAIMM O KPATKOCPOUHOW TEHACHIIUU II€H aKIIMH
B3anMHOTO (HOoHAA.

YroObl pemnuTh 3Ty NpolseMy, BBl MOKETE YCPEIHUTh LIEHY NOKYIIKU aKIUi B3auM-
Horo (honna. CkaxkeM, Bbl XOTUTE KYIUTh aKIIMKA B3aMMHOTO (pOH/IA Ha ONpeesIeHHYIO
CyMMy B TedyeHue AByX JeT. Jlna mHBecTtupoBaHus y Bac ectb 36 000 mostapos.
IToaTomy Kaxxablii Mecdll B TeueHHe cienyromux 24 mecsaues u3 atux 36 000 nonnapos
BBl Oyznere mHBecTHpoBaTh B (poHa mo 1500 mommapos. Takum 00pa3om, BBl BIOXKHTE
JeHbru B (poHa HUXKe cpeaHel uensl. [lox «cpenHei» numeercs B BUAY CpeIHss LieHa 3a
24 Mmecsua, B TeUEHUE KOTOPBIX Bbl MHBECTUpPYETE. DTO HE 00sA3aTE€IbHO O3HAYAET, YTO
BBl TOJIyYUTE IIEHY, KOTOpas MEHbIlIEe, 4eM B ciayyae pa3oBoil mHBectuuuu 36 000
J0JJIApOB, U HE TApPAaHTHPYET, YTO B KOHIIE 3TUX 24 MECSIEB Bl OJTyYHTE NMPHOBLTH HA
BioxeHHble 36 000 nomtapoB. Cymma, KOTOPYIO Bbl HMHBECTUPOBAJIU B aKIMU (QOHAA, K
3TOMY BpeMeHH MoxeT ObITh MeHbie 36 000 nommapoB. Bee BrleckazaHHOE O3HAYaeT
TOJIBKO TO, YTO €CIIM BBl BOilleTeé B KakOW-TO HPOM3BOJBHON TOYKE B TeueHue 24
MmecsueB ¢ 36 000 nommapoB, TO CMOXKETE€ KyNHWTb MEHbIIE akuuid ¢oHma W,
CJIeZIOBATENIbHO, 3aIUIaTUTE 00JIee BBICOKYIO LIEHY, YeM MPU YCPETHEHUH.

[Toxoxxum o0Opa3oMm cienyeT MoCTylaTh, KOI/la Bbl COOMpAETeCh BBINTH U3 B3aHMMHOIO
¢doHIa, TONBKO TEHeph 3TO OTHOCHTCA K YCPEIHEHMIO II€HbI MpPOJaX akIuil, a He K
YCpPEeIHEHHIO IIeHbl MOKynku. CkaxkeM, Bbl yxoauTe Ha meHcuro ¢ 1000 akuwmii 3TOTO
B3aUMHOro ¢oHaa. Bbl He 3HaeTe, MPUIUIO BpeMs BBIXOAUTh M3 (HOHIA WM HET,
[I03TOMY peElLIaeTe NpoAaBaTh akUMU B TedeHue 2 JieT (24 mecsua), yToObl YCPEAHUTH
LIeHy BbIXOAa. BoT kak ciemyer nelicTBoBaTh. Bo3bmuTe o0Iiee KOIMYECTBO AKIMHA
(1000) m pasgenuTe UX Ha KOJIMYECTBO NEPUOJAOB, 3a KOTOPOE XOTHUTE BBIWTH (24
Mmecsna). Tak kak 1000 / 24 = 41,67, To nocneayromue 24 Mecsiia Bbl OyJeTe MpoiaBaTh
41,67 axumii kaxabld Mmecsi. Takum oOGpa3om, Bbl MPOJAIUTE CBOM aKIMH 1O Oojee
BBICOKOM LieHe, YeM CpelHss IeHa 3a 3Tu 24 mecsaua. KoHeuHo, HET rapaHTHH, YTO BBl
MpoJaauTe WX MO OoJiee BHICOKOHM IIEHE, YeM CETOTHSIIHSS, M COBCEM HEO0OS3aTeNbHO,
YTO BBl IPOAATUTE aKLIMU MO OoJiee BHICOKOH IIeHe, 4yeM uepes 24 Mecsua. Bsl nomyuure
OoJiee BBICOKYIO LIEHY, YeM CPeIHSs IIeHa 3a MepHoJl BPEMEHH, KOTIa BBl yCPEIHACTECh.
OTO0 BaM rapaHTupoBaHo. Te e NPUHLHUIBI MOKHO MPUMEHATh K TOProBoMy cyery. B
IIPOTUBOMNOJIOKHOCTh «OJHOMY pELIUTEIbHOMY IIAry» B KakOH-TO TOYKE B TEUYEHHE
BBIOPAHHOTO OTpE3Ka BPEMEHM BXOAMTE Ha PHIHOK IO Jyylled «cpeaHei nenex». Ilpu
OTCYTCTBUHM MH(OPMAIIH O TOM, KakUM OyJIeT KpaTKOCpPOYHOE M3MEHEHHEe OajaHca Ha
cueTe, BaM Jydlle ycpeaHsATbcsa. He momaraiitech TONBKO Ha CBOIO BBLAEPKKY U
MHTYUILINIO, UCTOIb3yITE METOJbl U3MEPEHHS 3aBUCUMOCTH €KEMECSUHBIX M3MEHEHUN



Oamanca ToproBoil mporpammbl (cM. rnaBy ). IlomblTaiiTech MOHATH, €CTh JIK
3aBUCUMOCTh B €KEMECSAYHBIX M3MEHEHUsX OanaHca. Eciam 3aBHCHMOCTBH CyIIECTBYET
IIPH TIOCTATOYHO BBHICOKOM JIOBEPUTEIHHOM YPOBHE, YTOOBI BBl MOTJIM TOJHOCTHIO BOUTH
B OJIarOonmpHsTHOM TOYKE, TOT/A Tak U Aenaite. OJHAKO €CIM HET JOCTaTOYHO BBICOKOM
YBEPEHHOCTH OTHOCHUTEIILHO 3aBHCHMOCTH B €KEMECSYHBIX M3MEHEHHUSAX OallaHca, Toraa
ycpennsiiitech. Takum 00pa3oMm, y Bac OyAeT MNPEUMYIIECTBO B aACHMITOTHYECKOM
cMmbiciie. To ke BEpHO B cilyyae CHSTHUS ACHET CO cYeTa. AHAJIOTMYHO YCPEAHEHUIO TIPU
MOKYTIKE (HEBAXXHO, TOPTYETE BBl AKIIUSAMH WJIH TOBapaMH) CJICIyET MPUHATH PEIICHUE O
JaTe Hauyaja YCpPEOHEHHUs, a TaKKe O TOM, HACKOJIBKO [OJITMHA TEpHOJ BPEMEHHU
HeoOXoauM Il ycpeaHeHusi. B ToT nmeHb, korja Bbl coOupaeTrech HadaTh YCpEIHEHHE,
paznenure Oamanc cueta Ha 100. Oto mact Bam croumocTh «l akmum». Temepb
pazaenute 100 Ha KOJAMYECTBO MEPHOMAOB, MO MPOIIECTBUU KOTOPHIX Bbl 3aKOHUMTE
ycpeanenue. Ckaxem, Bbl XOTUTE CHATh BCE ACHBI'M CO CUETa B TeueHue cienyroumx 20
Henenb. Paznenus 100 wa 20, BbI momyunte 5. [losTomMy BBl OyzieTe CHUMATh CO CBOETO
cuera 5 «akuMil» B HEAENI0. YMHOXKbTE BEIMYMHY, KOTOPYIO BBl BBIUYMCIMIM Kak 1
«aKIU», Ha 5, 9TOOBI 3HATH, CKOJIBKO JICHET CHATH C TOPTrOBOTO CYETa B ATy HEICIIO.
Ternepp BbI JOJKHBI OTCIICKUBATH, CKOJIBKO «aKLH» y BaC OCTaNOCh. Tak Kak BbI B3sUIH
5 noney Ha MpoILION Heaene, y Bac octainock 95. Korma mogoiaer BpeMs 1Jis BTOPOTo
CHATHS, pa3fenure OalaHC Ha BalieM cdyere Ha 95 um yMHOXbTe Ha 5. DTO JacT BaM
CTOMMOCTb 5 «aKIui», KOTOpBIE BBl «IEPEBEIECTE B HAJIWYHBIE» HA ATOM HEHele.
Crnenyiite 3TOM CTpaTeruy, MOKa y Bac HE 3aKOHYATCS «akuum». Takum o0Opaszom,
CpemHsIs 1ieHa MPOAaKU OyAeT JIydIlle, YeM IIeHa B TPOU3BOILHOM TOYKE B TEUCHUE ITUX
20 Henenb.

OTOT OPUHUUII YCPEAHEHUS HACTOJBKO MPOCT, YTO OCTAETCS TOJBKO MOpakaThCs,
MOYeMy MaJio KTO eMy cliefyeT. 1 Bceraa UCmoiab3yto 3TOT IPUHIIUI B TOPTOBIIE, OAHAKO
HE BCTpeYall HUKOTO, KTO ciefoBasl Ob1 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
ontuMainbHoro f. [TocoBeryiitecs ¢ Jxo [lynuBaksHom. [IOHATH KOHIIENIIMK U TIOBEPUTH
B HUX — TOJIbKO moiiaena. CaMoe BaKHOE — CJICIOBATH HM.

3aKoHBI apKCHHYCA U CaydaiiHOe OJIyKIaHue

JlaBaliTe TOrOBOPUM O IPOUTPHIIIAX, HO CHAYala CKa)XEM HECKOJIBKO CJIOB O IIEPBOM U
BTOPOM 3aKOHAaX apKCUHyca. ODTH NPUHLMIIBI OTHOCATCS K CIy4alHOMY OJy>KAaHUIO.
[Torox ToproBeix P&L B HEKOTOPHIX CIydasix MOKET OBITh HECITYYalHBIM, XOTSI OOBIYHO
OOJIBLIIMHCTBO MOTOKOB TOPTOBBIX MPUObUIEH M YOBITKOB MOYTH CIyYaiHbI, YTO MOXKHO
MOJATBEPANTD CEPUUHBIM TECTOM U KOX(PPHUIMEHTOM ITMHEWHOW KOPPESIHUU. 3aKOHBI
apKCHHYyca IIPEII0JIaratoT, YTO Bbl 3apaHEE 3HAETE CyMMY, KOTOPYIO MOYKHO BBIUIPATh
WIM TpOUrpaTh, U JOIMYCKAIOT, YTO CyMMa, KOTOPYI0 MOXXHO BBIUIPaTh, paBHa CyMME,
KOTOPYK0 MOKHO NpOMTpaTh, M 3Ta CymMMa IIOCTOSIHHA. B Hameld IUCKyCCHUM MBI
JIOIyCTUM, YTO CyMMa, KOTOPYIO BBl MOKETE BBIMIPATh UM IPOUTpaTh, — 3T0 1 1oiiap
32 KaXIyH UIpy. 3aKOHBI apKCHMHYyCa TaKKe IOIyCKaloT, 4To y Bac ectb 50% 1maHc
Bpmrppima u  50% manc mnpourpeima. TakuM 00pa3oMm, 3aKOHBI apKCHHYcCa
IpeaoyiaraloT ~ Urpy, IZA€ MareMaTudeckoe oxxkupanue cocrasuser 0. Ot
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 OHHM HE IPUMEHUMBI K PEaJIbHON TOPrOBJE, HO
JUIl HarJIJHOCTH Mbl He OyneMm pasnuuaTh urpy u Ttoprosmto. I[IpencraBum cebe
JNENUCTBUTEIHLHO CIYyYalHYIO TOCIEI0BATEIbHOCTD, TAKYI0, KaK OPOCOK MOHGTI)II, TJIe€ MBI

! XoTs OMIIMPUYECKHUEC TCCThI TIOKA3bIBAIOT, YTO 6pOCOK MOHCTHI HE ABJIACTCA NCTHHHO cnyqaﬁﬂoﬁ
MoCJI€A0BaTC/IbHOCTBIO N3-3a HEKOTOPOI'0 HECOBCPIICHCTBA HCHOHbSyeMOﬁ MOHCTBI, MbI 6y11eM CUuTaTh,
49TO MOHETA HACaJIbHasA C TOYHBIM IIIaHCOM 0,5 BBINTAICHUS HA JIMIEBYIO WIN 06paTHy}0 CTOPOHY.



mosydaeM | eTuHUITY, KOT/la BHIUTPBIBAEM, U TepsieM | eTuHUIly, KOTJa IPOUTPHIBACM.
Ecaum Ob1 MBI cTpomnm kpuByro OanaHca 3a X 4HCI0 OPOCKOB, TO HAHOCHJIN ObI TOYKH C
koopauHatamu (X, Y), rae X mpezacraBisieT coOoit Homep Opocka, a Y — Hamn oOmmii
BBIMTPBILI WM IPOUTPHILI TOCIE 3TOro OpocKa.

BBenem moHsTHE nonodxcumenvHol 0baacmu, KOrjaa KpuBas OalaHca HaXOJUTCS BBIIIE
ocu X WM Ha OCU X, €CJIU MpebIayIIas Touka Obuia Beimie X. TakuM e o0pa3oM MBI
OTIpPENICIIUM ompuyamenvbHyo 061acms, KOrjna Kpupas O0ajaHca HaXOIUTCS HUXKE OCH X
WIK Ha OCU X, €ClIU Mpelblayias Touka Obuta Huxke X. JIOTHYHO MpenanoyiokuThb, YTo
o0111ee KOJMYECTBO TOUYEK B MOJOKHUTEIbHOM 007acTu OyAeT NMpUMEepHO paBHO 0OOIIeMy
KOJIMYECTBY TOUEK B OTpHUIlaTeNbHOU obOnactu. Ha camom mene sto He Tak. Ecnm Opo-
cuth MoHeTy N pa3, To BepostTHOCTH (Prob) ocymectBrienuss K coObITHil B MOIOXKH-
TeIbHON 007aCTU COCTABUT:

(2.13) Prob~1/(M+*K"0,5«(N-K)"0,5),

e TU=3,141592654.
CumBOJI ~ 03HAyYaeT, 4TO 00€ YaCTU CTPEMATCS K paBEHCTBY B mpezese. B atom ciyuae,
tak kak wmu K, wimm (N - K) crpemsarcs k OeckoHeyHOCTH, 00€ 4acTu
ypaBHEHHsI OyyT CTPEMHUTHCS K PAaBEHCTBY.

Takum obpazom, eciu O6pocuth MoHery 10 pa3 (N = 10), MBI MOTYYUM CIEayIOIINE
BEPOSATHOCTH HAX0XKJICHHSI B IIOJIOKHUTEIBHON 00JIaCTH:

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 0’KHJIATh MOTAIaHKS B TIOJIOKUTEIbHYIO 001acTh 5-TH 13 10-TH OPOCKOB, HO 3TO
HaMMEHee BePOSITHBIN pe3yibTaT!

HawnGonee BepOsATHBIM pe3ysbTaTOM Oy/AeT HaXOXKACHHUE B IOJIOKUTEIBHONW 00IacTh
IIpU BceX OpOCKax MM HU MIPU OAHOM!

OTOT mpuHOMN (HOPMATIBHO ONMCHIBACTCS B NEPEOM 3AKOHE ApPKCUHYCA, KOTOPBIH
TJIACHT:

Jns dukcupoannoro A (0 < A < 1), korna N ctpemurcs kK 6€CKOHEYHOCTH, BpeMS,
MIPOBEICHHOE B MOJIOKUTENBHON obnact (T.e., korga K / N < A), Oynet onpenensitbes
CIIETYFOIIIM 00pa3oM:

> OrMmertbTe, uto B ypaBrennn (2.13) uu K, an (N — K) He MoryT 651Th paBHbME 0. MBI MOXeEM
BEIUUCIIUTH BepoATHOCTH, cooTBeTcTByomme K = 0 u K =N, ecnu BerareM cymmy BepositHocTeilt oT K = 1
1o K=N — | u3 eauaupl. Pa3nenns nmoaydeHHoe 3HaYEHHE HA 2, MBI IIOJIyYUM BepoATHOCTE TpH K =0 u
K=N.



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

N = kom4ecTBO OPOCKOB;

K = xonmaecTBO GPOCKOB B MOJIOKHUTEIIBHON 00JIaCTH.

Jaxxe mpu N = 20 BBl OJTy4YHUTE OYESHb XOpOIIee MPUOIIKEHUE I BEPOSTHOCTH.

VYpasuenue (2.14), To ecThb NEPBBIA 3aKOH apKCHMHYCa, TOBOPHUT HaM, 4TO C Be-
positHocThio 0,1 kpuBas Gamanca cyera mpoBeaeT 99,4% BpemeHH B OJHON obiactu
(monmokurenbHOM Wiu otpunatenbHoit). C BeposTHOCThIO (0,2 KpuBasi OanmaHca OyaeT
HAXOJUThCs B Toi ke obmactu 97,6% Bpemenu. C BepositHocThio 0,5 KpuBas Oamanca
cdera mpoBeaeT B ofHoU obmactu Oonee 85,35% Bpemenu. Hactonbko ynpsiMa KpuBas
OanaHca IpoCcTOil MOHETKH!

Cyl1iecTByeT TaKkKe 6mopoil 3aKOH ApKCUHYCd, KOTOPbI OCHOBaH Ha ypaBHEHUU
(2.14) u naer Te ke BEPOSITHOCTH, YTO U MEPBBII 3aKOH apKCHHYCa, HO MPUMEHSETCS K
JIPYroMy ClIydar0, MaKCUMyMy WJIM MHHHUMYMY KpHUBOM OanaHca. BTopoi 3akoH apkcu-
Hyca IJIaCHT, 4YTO MaKCUMaibHas (MM MUHUMaJbHasl) TOYKa KPUBOI OanaHca BEposiTHEE
Bcero OyJeT MpH HayaJlbHOM MM KOHEYHOM OpocKax, 4eMm B cepeluHe HUrpnl. Pac-
npeneneHre OyneT TaK|M K€, Kak M B CIIydae CO BpeMEHeM, NPOBEJCHHBIM B OJTHOW 00-
nactu!

Ecnu Bbl Opocaere MoHeTy N pa3, BEpOSTHOCTb JOCTHKEHHMS MaKCHUMyMa (MM
MuHUMyMa) B Touke K Ha kpuBoil OanaHca Takke onuchiBaeTcs ypaBHeHueM (2.13):

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

rme TU=3,141592654.

Taxkum oOpasom, ecnu 6pocuts Monety 10 pa3 (N = 10), MbI TOTYyYUM CIIEIYIOLINE Be-
POSITHOCTH MakcuMyMa (Wi MuHUMYMa) ripu K Opockax:

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

Btopoii 3akoH apkCMHyca TOBOPUT O TOM, YTO MAKCUMYM (MJIM MMHHUMYM) BEpOSITHEE
Bcero OyzeT psAAoM ¢ KpallHUMHU TOYKaMH KpUBOH OajaHca.



Bpemsi, npoBeieHHOE B IPOUTPbIIIIE

BcenomHuTe nepBoHaYaIbHbBIE IPEAIIONOKEHUS B 3aKOHAX apKCUHYCa. 3aKOHBI apKCHUHY-
ca nonyckatoT 50% manc Bemurpeima 1 50% manc npourpeiia. bosee Toro, onu pomyc-
KalOT, YTO BBl BBIUIPBIBAETE WM MPOUTPBIBACTE OJMHAKOBBIE CYMMBI, a TIOTOK CIEIIOK
ciyyaeH. Toprosist sSBJIsIeTCs 3HAYUTENBHO Oosiee ciaoxHOM urpoil. Takum oOpazom, B
YMCTOM BHJIE 3aKOHBI APKCHHYCa HE IPUMEHUMBI K TOProBJIe. 3aKOHBI apKCHHYCa BEPHBI
OpU HYJEBOM apu(METHYECKOM MATEeMaTHYEeCKOM OXHIAaHMHM. Takum oOpazom,
COIVIACHO TIIEPBOMY 3aKOHY, MBI MOXKEM HWHTEPIPETHPOBATh IPOLIEHT BPEMEHH,
MPOBEACHHOTO 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'Ie BMECTO TOT'O, YTOOBI UCKaTh a0CONIOTHBI MAaKCUMYM U MUHUMYM,
MBI IIOMILEM MaKCHUMYyM BBIIIE MaTEMATHYECKOTO OXHMIAHUA U MHUHHAMYM HHXKE €ro.
MUHUMYM HMXKE MaTEMaTHYECKOTO OXKHIAHUS MOKET ObITh OOJbIle, YeM MaKCUMYyM
BBIILIE HEro, €CIM MUHUMYM ObUI IO3]HEEe, U apUPMETUYECKOE MaTeMaTHYECKOoe
OKHJlaHUe ObIJIO TOBBIMIAIOIICHCS JIMHUEH (KaKk B TOProBi€), a HE TOPU3OHTAIHHOMN
JUHHUEH Ha HyJEBOM ypoBHE. Takum o0pa3oM, Mbl MOXKEM CUUTaTh, 4TO oOIIas uaes
3aKOHOB apKCHHYCa IPUMEHNMA K Toprosie. OJHaKO BMECTO FOPU30HTAIBLHON JTMHUY Ha
HYJIEBOM YpPOBHE CJECIyeT HA4YE€PTUTh JIMHUIO, HANPABICHHYIO BBEPX CO CKOPOCTBIO
apu(pMETHYECKOW CpeAHed TOproBiaM (€cId TOPrOBIS BEAETCS  IOCTOSHHBIM
KOJINYECTBOM KOHTPAKTOB). Eciu Ml
UCTIOJIb3YeM TOPTOBIIO (PUKCUPOBAHHOHM 0JeH, TO JUHUSA OyJIeT HampaBieHa BBEpX,
CTaHOBSICh 0OJIee KPyTOH CO CKOPOCTBIO CPEIHEro reoMeTpU4ecKoro. Msl MOKeM HH-
TEpIPETUPOBATh NMEPBbIA 3aKOH apKCHHYCa CIeAyIOINUM 00pa3oM: Halla cucrema Oyaer
HaXOJAUThCS C OAHOM CTOPOHBI JIMHUM MAaTEMAaTUYECKOIO OXHMIaHHUs OOobllIee YHCIIO0
CIEJIOK, 4YEM C IPYTrOM CTOPOHBI OTOM JIMHUU. B OTHOIIEHUH BTOPOro 3aKOHA ApKCUHYCA
MOKHO CKa3aTh, YTO MaKCHUMAaJIbHbIC OTKIOHEHUS OT JIMHMHA MATEMaTU4YECKOTO OKUJa-
HUS (BBILIE WIKM HUXKeE ee) OyayT dalie BCTPEUaThes pSAAOM ¢ HadalbHOW MM KOHEUHOU
TOYKON KpuBOM OaylaHca W pexe B cepeauHe. OTMETUM eIle OJHY XapaKTePUCTHKY,
KOTOpasi OYeHb Ba)KHA MPU TOPTOBIIE C ONTUMANbHBIM f. DTa XapakTepucTUKa Kacaercs
BPEMEHH, KOTOPOE BbI IIPOBOAMTE MEXIY IBYMs MUKaMu OanaHca. Eciu Bl Topryere Ha
ypoBHe ontuManbHOro f (B OAHON pBIHOYHOW cUCTeMe WM TMOpT(dheneM PHIHOYHBIX
CHCTEeM), MepHOJ CAMOTO JUINTEIBHOrO MPOWrphimia’ (He 06s3aTeNbHO HAMOOIBIIEro)
MO’KET COCTAaBUTH OT 35 10 55% BpeMeHH, Ha MPOTSHKEHUU KOTOPOTO BEAETCS TOPTOBIISL.
DTO crpaBeIIMBO HE3aBUCUMO OT TOr0, KAKOW BPEMEHHOM MEePHUOJI BbI paccMaTpuBaere!
(Bpemst 3nech n3mepsieTcs B CAEIKaX).

Oto npaBuio He xectkoe. Ckopee, 3TO BO3MOKHOE MPOSIBIICHNE CYTH 3aKOHOB apK-
CHUHYCa B PEAJIbHOM KU3HU.
JlaHHBI TPUHLMII CIPABEUIMB HE3aBUCHUMO OT TOTO, HACKOJIBKO JUIMHHBIA WX
KOPOTKHH NEpHOJ BPEMEHH Bbl paccMaTpuBaeTe. Mbl MOXEM HAaXOAUTHCS B IPOUTPHIILIE
npubau3uTenbHo ot 35 1o 55% BpeMeHu 3a Bech Hepuoj paboOThl TOProBOM mpo-
rpaMMbl! DTO BEPHO HE3aBHCHMO OT TOr0, MCIOJb3YEM MBI OJJHY PBIHOUHYIO CHUCTEMY
win noptdenb. [loaromy Hago ObITH TOTOBBIMH K NepuoAaM mpourpsima 35-55% Bpe-
MEHU TOPTrOBOM INPOrpaMMbl, TOIZa Mbl CMOYKEM ICHUXOJIOTMYECKH ITOATOTOBUTBHCA K
TOPrOBJIE B 3TH MEPHUOLBI.
CoOupaerech 1 Bbl YHOPaBIsATh YbUM-TO CUETOM, OTAATh JEHBIM B YINpaBJICHUE MU
TOProOBaTh CO CBOETO COOCTBEHHOTO CUETa, BBI JOJDKHBI IOMHHUTH O 3aKOHAX apKCHHYCA U
3HaTh, YTO MOKET MPOM30MTH C KpUBOM OanaHca, a Takke NOMHUTH mpaBmiio 35-55%.
Takum 0Opazom, BeI OyneTe TOTOBBI K TOMY, YTO MOXKET MPOU30UTH B OyaymieM. Mol
00CmMamo4Ho NOOPOOHO UZYYULU IMAUPpUYEcKUe nooxoovl. Kpome mozo, mvli obcyounu
MHO2UEe XapaKmepucmuKy mopeosiu QUKCUPOBanHoU 00Jel U Y3HAIU HEKOMOpble Noe3-

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



Hble Memoobl, Komopvle OYOym UCNONb308aMbCA 8 OdbHetiuem. Mbl yeudenu, umo npu
mopeoeie HA ONMUMANbHLIX VPOBHAX Cledyem OXCUOAmb He MONbKO 3HAYUMETbHbIX
naoenuii banawca cuemad, HO U OIUMENLHO2O NEPUOOA BPEMEeHU, HeobX00UMO020 OJis
moeo, umobvl cHosa 3apabomams npoucpanHvie OeHveu. B credyrowel enage mwl
10208OPUM O NAPAMEMPULECKUX NOOXOOAX.

I'maBa 3
IHapameTrpuueckoe onTuMasabHoe f Ipu HOpMaJIbLHOM

pacnpeeieHun

Tenepv, Ko2c0a Mbvl 3AKOHUUAU PACCMOMPEHUE IMAUPUYECKUX Memo008, a MAaK#Cce
Xapakmepucmux mopeoéiu QUKCUPOBAHHOU OO0Nel, Mbl UZVYUM HapamempuyecKue
Memoovl. Omu  Memoobl OMAUYAIOMCA OM IMAUPUYECKUX MeM, UYMO 6 HUX He
UCNONb3YeMCsl NPOULIAs UCMOPUs. 6 Kayecmee OAHHbIX, C KOMOPbIMU NPUOEMCs
pabomams. Mvl npocmo HabaoO0aem 3a NPOWLION ucmopuel 011 CO30aHUsl
MAMeMaAmuyecKoe0 ONUCAHUsL PACHPEOeNeHUs. UCTOPUYEeCKUX OAHHbIX. DMo mMamemamu-
yeckoe onucamue OCHOBbIBAEMCSl HA MOM, YMO NPOU3OULIO 8 NPOULIOM, A MAKx#ce HA
MoM, Ymo, KaxK Mvl odcuoaem, npousoudem 6 oyoywem. B napamempuueckux memooax
Mbl UMeeM 0eno ¢ IMUMU MAMEeMAMU4ecKUMU ONUCAHUAMU, A He C CAMOU NPOULION
ucmopueti. Mamemamuueckue onucanus, UCNOIb3YeMble 8 NAPAMEMPUYECKUX MEMOOaX,
HA3b18aA10OMCA pacnpeoeneHusMu 8EPOSAMHOCIU. Ymoobul UCNOIb3068AMb
napamempuyeckue Memoovl, Mbl OOJNCHbI CHAYANA U3VUUMb  pACHpeOeseHUs!
geposamuocmu. 3amem mMvl nepetioem K U3y4eHur0 04eHb 8ax*CHO20 MUNna pacnpeoeneHus,
HOpMAIbHO20 pacnpedeneHusi. Mol y3Haem, Kak HaAumu ONMUMAaibHOe/u e2o nobounvie
nPOOYKmMbl NPU HOPMATLHOM PACHpeeseHU.

OcHoBbBI pacnpeaeieHUl BepOATHOCTH

[IpencraBbre cebe, 4TO BBl HAXOAUTECh Ha WIINOAPOME M BeIETe 3alHMCh MECT, Ha
KOTOPBIX JIomaau (GUHULIIMPYIOT B 3a0erax. Bel 3amuchiBaere, Kakas JIOIIa[b MPHILIA
NIEpBOIi, KaKasi BTOPOM M TaK Jajiee JJs KaXJ0ro 3adera. YUUTHIBAIOTCS TOJIBKO TEPBbIC
necats MecT. Ecnu somaap mpumuia mnocie JecsTod, TO Bbl 3alUILETE €€ Ha JAECATOe
MecTo. Yepes HECKOJIBKO JHEH Bbl cobepeTe JOCTaTOYHOE KOJMYECTBO MH(GOpMAIMU U
YBUJIUTE paclpeseieHne (GUHUIIHBIX MECT Ui KaxIo# jomanu. Temepp Bbl MOXeTe
B3SThb TOJYyYCHHBIC JaHHbIE M HaHecTH Ha rpaduk. Ilo ropuzoHTambHON OCH OyIyT
OTMEYaThCsl MeCTa, Ha KOTOPHIX JomajJb (PUHUIIMpOBaNa, CjlIeBa Ha OCH Oyjer
HauxyJ1lee MecTo (ZiecsAToe), a cripaBa Hawy4lee (nepsoe). Ha BepTukanbHON ocH Mbl
OyzmeM oTMeuaTh, CKOJBKO pa3 OeroBas Jiomaab (UHWIIApPOBATIA B TO3UIUH,
OTMEYEHHOW Ha TOPU3OHTAJIBHON OcH. BBl yBHIWTE, YTO MOCTpOCHHAs KpuBas Oyjaer
MMETh KOJIOKOJI000pa3Hyo GhopMmy.

[Tpu TakoM CIIEHapUH €CTh JECATh BO3MOXKHBIX (DMHHIIHBIX MECT JUIs KaXKJI0ro 3a-
oera. MbI OyzieM TOBOPHUTB, UTO B 3TOM pacIpeesieHn — NecaTh sueek (bins). [locMOT-
PHUM, YTO TPOM3OUIET, €CIIM BMECTO JIECSTH MBI Oy/ieM HCIOJIb30BaTh MAThH siueek. [lep-
Bas siuelika OyZeT AJis IIEpBOro U BTOPOrO MeCTa, BTOpas sYeiKa i TPEeThEero U 4eTBep-
TOro mMecrta u Tak aaiee. Kak 3to orpasurcs Ha pe3ynbraTax?

Vcnonb30BaHuE MEHBIIETO KOJIMYECTBA SYEEK IIPU TOM K€ HaOOpe TaHHbBIX B PE3YJIb-
TaTe Jayuo Obl pacrpeneNieHue BEpOSITHOCTU C TeM e MpoduiIeM, 4TO U Ipu OOJIBIIOM
Kosn4ecTBe siueek. To ecTh rpaduuecku OHU Obl BBITTISAEIN IPUMEPHO OAMHAKOBO. On-
HAKO HMCIOJIb30BaHUE MEHBILEr0 KOJIMYECTBA SUEEK YMEHbIIACT WH(POPMALMOHHOE CO-
JepKaHue paclpesieieHus, U Ha000pOoT, MCIIOJIb30BaHUE OOJIBLIETO KOJIMYECTBA SUEEK
MOBBIIIAET MH(OPMAITMOHHOE coJepXKaHHue pacripeneneHus. Eciau BMecTo (pUHUIIHBIX



MO3UIMI Jlomaneil B KakIoM 3a0ere Mbl OyJeM 3aluChiBaTh BpeMs, 32 KOTOPOE
npobekana Jomaab, OKPYIJIEHHOEe A0 ONMKalIied CeKyHIbl, TO MOJy4UM HE JECATh
sg4yeek, a Oonble, W, TaKUM 00pa3oM, MH(OPMAIIMOHHOE COAEp)KaHUE paclpeaeIeHuUs
YBEJIUUUTCS.

Ecnu Ob1 MBI 3amucanu TOYHOE Bpems (PUHHMINA, a HE OKPYIJIICHHOE N0 CEeKYH, TO
MOTJIM ObI IOCTPOUTH HenpepvleHoe pactipeneneHue. [Ipu HenpepbIBHOM pacnpeeieHun
HeT sueek. [IpeacTaBpTe HENPEPhIBHOE pacHpe/IesieHne KaK Ceprui0 OECKOHEUYHO MAaJIbIX
saeek (cMm. pucyHok 3-1). HempepbiBHOE pacmpeneneHue OTIMYAeTC OT OUCKPEMHO20,
KOTOpOE€ SIBIISIETCS SIYEUCTBIM pacHpelieiCcHHeM. XOTS CO3/JaHHe SUeeK YMEHBIIaeT
MH(OPMaLIMOHHOE COJEp)KAaHUE pPACHpPEeNICHUs, B pealbHON KM3HU 3TO €IUHCTBEHHO
BO3MOXXHBIH TMOAXOM I O0OpaOOTKH SYEHUCTHIX [aHHBIX, IMO3TOMY Ha TMPAKTUKE
MPUXOJUTCSA KEPTBOBaTh YACThl0 HHGOpPMALlMU, COXpaHsAs MpU OSTOM MNPOPHUIIb
pacnpenenenus. 11 HakoHeI, BBl JOJDKHBI MOHUMATh, YTO MOYKHO B3SITh HEMPEPHIBHOE
pacnpeseneHne U caenaTh ero JUCKPETHBIM MyTeM CO3JaHHs sSYeeK, HO HEBO3MOXKHO
JTMCKPETHOE pacipe/ieieHue NepeienaTh B HelpephIBHOE.

Korna mbl uMeeM J1e510 ¢ TOProBbIMH MPUOBUISIMUA U YOBITKaMH, TO Yallle BCETrO pac-
cMaTpuBaeM HempepbiBHOE pacmpenencenue. Caenka MOXeT UMETh MHOXKECTBO MCXOJ/I0B
(XOTSt MBI MOKE€M OKPYTJIUTH IIEHBI 10 OJyKauiero 1nenrta). s Toro 4ro0sr paboTath ¢
TaKUM pachpeieiCHueM, MOTpedyeTcs: pa30UTh TaHHBIC HA STYCHKH, HAITPUMEpP IITHPUHON
100 mommapoB. Takoe pacnpesneneHre MMeENO Obl OTICIBHYIO SUYEHKY IS CIHEJOK,
MpHUOBLTA KOTOPBIX OKa3aluch Hke 99,99 nommapa, apyryro sueiky st caenok ot 100
1m0 199,99 nommapa u Ttak nmanee. IIpu Takom moaxoze OynmeT ompeneneHHas MOTeps
uHpOpMalKMK, HO NPOPHUIb pacupefeNeHHs TOPrOBBIX NPUObUIEH U YOBITKOB HE
WU3MEHUTCA.

Pucynok 3-1 Henpepuvignoe pacnpedenenue sagnaemcs cepueli 0eCKOHeUHO MAalblX
Aqeex.

BEJII/I‘II/IHI)I, ONMMCHhIBAIOIIIME pACIIPpEaCICHUN

MHorue 13 Bac HaBEepHsIKa 3HAKOMBI CO CPETHUM, HITH, €CIIH TOBOPUTH TOYHEE, CPEOHUM
apugmemuueckum (arithmetic mean). ITo IPOCTO CyMMa 3HAYEHUN, COOTBETCTBYIOIINX
TOYKAM pacIpe/eNieHus, AeIeHHAs Ha KOTUYEeCTBO TOYCK JAHHBIX:



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

rae A = cpeaHee apupMeTHIECKOE;
X. = 3Ha4YCHHE, COOTBETCTBYIOIIEE TOUKE i;
N = o0111ee 9ncIo ToUeK JaHHBIX B PACIPEIEICHUN.

Cpennee apudmMeTHuecKoe SBISETCS CaMbIM PaclpOCTPAaHEHHBIM W3 Habopa BETUYMH,
OIICHUBAIOIIUX pacnonodicerue (location) Wi yewmpanvuyro menoeHyuro (central
tendency) tena paHHBIX pacrpeneneHus. OAHAaKO Bbl JOJDKHBI 3HATh, YTO CpE/IHEE
apudmeTnyecKoe SIBISIETCA HE €AMHCTBEHHBIM JIOCTYIHBIM HM3MEPEHHEM LEHTpaIbHOU
TEHJCHIMHM, M 3a4acTyl0 He cambiM JydmuM. CpenHee apudmerndyeckoe OOBIYHO
OKa3bIBACTCS INIOXHM BEIOOPOM, KOTZd paclpe/ieiICHIe HMeeT LINPOKHe XBOCTHI (tails' ).
Ecnu npu nccnenoBaHuy pacrnpeneneHus ¢ 04eHb IMUPOKUMHU XBOCTaMU Bbl CIIy4YailHbIM
oOpazoM OyzeTe BbIOMpaTh TOYKM NAHHBIX JUIA pacyeTa CPEAHEro, TO, MPOJIEIaB ITO
HECKOJIBKO Pa3 MOJPSJ, YBUAUTE, YTO CpeaHHE apu(pMETHUYECKHE, MOTyYeHHbIE TaKUM
Croco0oM, 3aMETHO OTJIMYAIOTCS Npyr OT jApyra. Emie oaHOW Ba)XHOW BEIMYWHOM,
OTIpEICNIAIONICH PACIONIOKEHUE pacTIpeIeIeHus, ABIseTCA Meduana (median). Meauana
OMKCHIBAET CpelHee 3HAauYeHHe, KOrjJa JaHHbIE pACIOJIOKEHBI 10 TOPSAKY B
COOTBETCTBUM C MX BEJIMYMHOW. MeauaHa IENUT paclpesielieHue BEPOATHOCTH Ha JIBE
MOJIOBUHBI TakuM oOpa3oM, 4YTO IUIOMIAJb MOJ KPUBOM OAHON TIOJOBHHBI paBHA
IJIOIIAAM II0J KPWBOW APYrod IIOJIOBUHBI. B HEKOTOpBIX Cilydasx MeauaHa JIydlie
3a/laeT UEHTpaJbHYI0 TEHACHLMIO, YeM cpeaHee apudmernyeckoe. B oTnuume ot
CpeAHero apu(MeTHYecKoro MeAuaHa He UCKaKaeTcsl KpaHUMHU —CIydailHbIMU
3HaueHUsIMU. bonee Toro, MeanaHny MOXXHO paccuuTaTh Aa)ke Ul pacrpeiefieHus, B
KOTOPOM BCE€ 3HAYEHMs BBILIE 33aJaHHOM SYEHKU IIONANAIOT B OIPEIEICHHYIO SYECHKY.
[Ipumepom Takoro pacmpenesieHus SBISIETCS PACCMOTPEHHBIN BBINIE 3a0er Jomaje.
Jlro6oe (uHUIIHOE MECTO IMOCIHe IECATOro 3alHChIBAeTCs B JIeCATOe MecTo. MenuaHa
mrpoko ucnonszyercs B bropo Ilepenucu CHIA. Tperbeil BETUUUHON, ONpeAeIISIIOIIECH
HEHTPAIbHYIO0 TEHJICHIIHIO, BISIETCS Moda (mode) — Hanbojee 4acTo MOBTOPSIOLIeeCs
coObiTHe (WM 3HAYeHWE JaHHBIX). MoJa — 93TO THK KPUBOW pacmpeneneHus. B
HEKOTOPBIX paclpesieleHusIX HeT MObI, a WHOT/Ia ecTh Oojiee yeM oaHa moxaa. Kak u
MeaHa, MOJla B HEKOTOPBIX CIydyasXx MOXKET JIydllle BCEr0 OMHCHIBATh LIEHTPAIbHYIO
TEHJECHLIHI0. Mo/la HUKaK HE 3aBUCHUT OT KPAHUX CIIy4alHBIX 3HAYCHUH, U €€ MOKHO
paccuuTaTh OBICTpEe, YeM cpelnHee apudmeTnyeckoe Wid MeauaHy. Mbl YBHIIEIH, YTO
MeAMaHa JIeNUT paclpeiiefieHhe Ha JBE paBHble dYacTh. Takum ke oOpasom
pacripeiciecHue MOYKHO Pa3ACNIUTh TpeMs Keapmuiaamu (quartiles), 9ToObI TOTYYUTH
yeThIpe 00acTH PaBHOTO pazMepa WM BEPOSTHOCTH, MM AEBITHIO Oeyunamu (deciles),
yTOOBI TOJYYHUTh JECATH O00JIacTel paBHOTO pa3Mepa WM BEPOATHOCTH, Wik 99
nepyenmunsamu (percentiles) (uro0sl nmomyuntb 100 obmacteld paBHOro pasmepa WU
BEpOSTHOCTH), 50-i IEPICHTIIIH SABISICTCS MEAUAHOW U BMECTE ¢ 25-M U 75-M TepIieH-
TUJISIMA JaeT HaMm KBapTwid. M HakoHel, elie OJuH TEPMUH, C KOTOPBHIM Bbl JOJKHBI
MMO3HAKOMHTBCS, — ITO Keaumuiab (quantile). KBaHTUIb — 3TO HEKOTOpOoe yucio N-1,
KOTOpOe JenuT ofIee mosne AaHHbIX Ha N paBHbIX yactedd. Temepp BepHeMcs K
cpeaHemy. Mbl o0Ccyuiu cpeHee apuMeTHIecKoe, KOTOpoe U3MEpSeT LEHTPAIbHYIO
TEHACHLMIO pacnipeaeneHus. EcTb u Apyrue BUABI CPEIHUX, OHU PEXE BCTPEUAOTCS, HO
B OIpE/ICJICHHBIX CIIy4asiX TaKKe MOTYT OKa3aThbCsl mpenanoututenbuee. OHO U3 HUX —
3TO cpedHee ceomempuyeckoe (geometric mean), pacdeT KOTOPOTO JIaH B MEPBOM IIIaBe.
CpenHee TeOMETPUYECKOE SIBIISIETCA KOPHEM CTeneHW N M3 MPOM3BEICHHS 3HAYEHUI,
COOTBETCTBYIOIUX TOUYKAM PacCIpeIeICHHUS.

N
6o c=dIx~asm,

' O6nacts Gonpx OTKIOHEHUH. — [Ipum. ped



rac G= CpeaAHEC rCOMCTPHUICCKOC,
X= 3HAYCHUC, COOTBCTCTBYIOIICC TOYKE i;

N = o0111ee 4nciIo TOYEK JAHHBIX B paCIpPEIEICHUN.

CpenHee reoMeTpHUECKOE HE MOXKET ObITh PACCUUTAHO, €CIM XOTsI Obl OJHA W3 mepe-
MEHHBIX MEHBILIE WM paBHA HYJIIO.

Msbl 3HaeM, 4TO apu(PMeTHUECKOe MATeMaTHUECKOE OXHMJAHHE SIBISETCS CPEeIHUM
apu(METHYECKUM PE3yIbTaTOM KaKJOW Mrpbl (Ha OCHOBE | €IMHMIIBI) MHHYC pa3Mep
craBkM. Takum ke oOpa3soM MOXHO CKa3aTh, YTO I€OMETPUYECKOE MaTEeMaTH4YECKOe
OKUJAHHE SIBIISIETCS CPEAHUM I€OMETPUUECKUM PE3YJbTaTOM KaXKAOW UIphl (HA OCHOBE
1 eaAMHUIBI) MMHYC pa3Mep CTaBKH.

Eme ogHUM BUIOM CPEIHEro SIBISIETCS cpeoHee capMonudeckoe (harmonic mean,).
310 00paTHOE 3HAYEHUE OT CPEHEr0 OOPATHBIX 3HAYEHUI TOUEK JAHHBIX.

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

raie  H = cpenHee rapmMoHHYECKOE;
X = 3HaueHHE, COOTBETCTBYIOIIEE TOUKE i;

N = o0111ee 4nciio TOYeK JaHHBIX B paCIpEACIICHUH.

[TocnenHeit BeNUYMHOM, ONMPECISAIONICH IEHTPATbHYIO TEHACHIUIO, SIBISICTCS CpedHee
Kéaodpamuveckoe (quadratic mean), WA CpeOHeK8AOpAMU4eCKUll KopeHsb (root mean
square).

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

i=1
rae R = cpenHexBaapaTHUEeCKUil KOPEHB;
X = 3HaueHue, COOTBETCTBYIOIIEE TOUKE i;

N = o011ee 4nciio TOYeK JaHHBIX B paCIpEACIICHUH.

Be1 ommkHBI 3HaTH, 4TO cpenHee apudmerndeckoe (A) Bcerga OObIle WK PaBHO CPea-
HeMy reomerpuueckoMmy (), a cpegHee TeOMETpUUYECKOe Bcerja OOJjbllle WM PaBHO
cpenHemy rapmonudeckomy (H):

(3.05) H<=G<=A,

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

A = cpenHee apupmMeTudecKoe.

MoMeHTBI pacnpeacjacHus

LleHnTpanbHOE 3HAYCHHE, WM DPACIOJIOXKECHHE pacIlpelesieHus, — IepBOe, YTO HaJI0
3HATb O I'PYIIIC JAaHHBIX. CJIC,Z[YIOH_IEUI BCJIMYMHA, KOTOpasA MPCACTABIACT UHTCPCC, —
3TO W3MEHYHMBOCTH JAaHHBIX, WM IIUPHHA» OTHOCHUTEIHHO IEHTPAJIHHOTO 3HAYCHHSI.
Mpb1 Ha30BeM 3HAYCHUE ICHTPAILHON TCHICHIMH NEPEbLM MOMEHMOM PACTIPEICIICHHS.
M3MeHYMBOCTh TOYEK MAHHBIX OTHOCHUTEIFHO IICHTPAJIBbHOW TEHICHIIMU Ha3bIBACTCS
emopvim mMomenmom pactpenenerus. CienoBaTeIbHO, BTOPO MOMEHT H3MEpSET pas-
Opoc pacmpeeneHusi OTHOCHTEIBHO IIEPBOTO MOMEHTA.



Kak u B ciiydae ¢ eHTpalbHOM TEHACHIMEH, CYIIECTBYeT MHOTO CIIOCOOOB M3Mepe-
Hus pa3Opoca. Jlagee MbI pacCMOTPUM CE€Mb U3 HUX, HAUMHAas ¢ HAMMEHEe paclpocTpa-
HEHHBIX BapMAHTOB U 3aKaHYMBAsI CAMBIMH PACIIPOCTPAHEHHBIMHU.

lupoma (range) pacripeieJIieHUs] — 3TO MPOCTO Pa3HOCTh MEXAY CaMbIM BBICOKHM
Y CaMbIM HM3KUM 3Hau€HHEM pacrpeneneHus. Takum xe o0pazoM wupoma nepyeHmuis
10-90 siBngetcs pazHOCThIO Mexay 90-ii u 10-if ToukaMu. DTH TIEpBBIE JBE BEIUYUHBI
U3MEPSIOT pa3dpoc Mo kpaHuM ToukaM. OcCTanbHBIC TSATH U3MEPSIIOT OTKIOHEHUE OT
[EHTPATbHOM TeHJICHIIUH (T.€. H3MEPSIOT MOJOBUHY pazOpoca).

Cemu-unmepkeapmunvbHas wupoma (sem-interquartile range), W Keapmanvhoe
omkioHeHue (quartile deviation), paBHa TIOJOBHHE PACCTOSHUS MEXKIYy TEPBBIM |
TPEThUM KBAPTWISAMU (25-U u 75-i nepueHTwiIn). B oTiuune oT mUpOTHl MEPLUEHTUIIS
10-90, 3xech mmpoTa JeaUTCS Ha /IBA.

Honywupuna (half-width) sBnsiercs Hanbosiee pacIpOCTPAaHEHHBIM CIIOCOOOM H3Me-
penus pazopoca. CHavasa HaJ0 HAMTH BBICOTY pacIpeesICHHsI B €ro MUKe (MOJIe), 3aTeM
HalTU TOYKY B CEpPEAUHE BBICOTHl U IMPOBECTU YEPE3 HEE TOPU3OHTAIBHYIO JIMHUIO
MEPIEeHIUKYJISIPHO BEPTUKAIBLHOM JTUHUM. ['Opu30oHTalbHAS JUHHS TEepecedeT KPUBYIO
pacnpenesieHrs B OJHOM TOUKE CJIEBA U B OJHOM TOYKE CIipaBa. PacctosiHue Mexay 3Tu-
MU JABYMS TOUYKaMH Ha3bIBA€TCS MOTYIIUPUHOM.

Cpeonee abcomomuoe omkionenue (mean absolute deviation), viam MpocTo cpedree
OmKJIOHeHuUe, SIBISETCSl CPeAHUM apu(MeTHuyecKuM aOCONIIOTHBIX 3HAYEHHH pa3HOCTU
3HAYEHUS KXKJIOM TOUKU U CPEeTHETr0 apuPMETUIECKOTO 3HAUCHHUH Beex Touek. Jpyrumu
clIoBaMU (YTO M CJEIyeT U3 Ha3BaHUs), 3TO CPEeHEE PACCTOSHUE, HA KOTOPOE 3HAUCHUE
TOYKH JaHHBIX yAaJIEHO OT CpeAHEro. B MaTeMaTnuyeckux TepMuHaX:

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

i=1
raie M = cpenHee aOCONMIOTHOE OTKIIOHEHUE;
N = o01ee 4ucio ToYeK JaHHBIX;

X. = 3Ha4yeHue, COOTBETCTBYIOIIEE TOUKE i;
A = cpeaHee apupMETHIECKOE 3HAYCHUN TOUEK JaHHBIX;

ABS() = dynkuust abCOMIOTHOTO 3HAYCHUS.

VYpaBuenue (3.06) maet HaM cogokynhoe cpelHee aOCOMOTHOE OTKJIIOHEHHE. Bam ciie-
JyeT 3HaTh, YTO MOYKHO PAaCCUUTaTh CpeHee aOCOIIOTHOE OTKIOHEHHUE 10 6blbopKe. Jis
pacdera cpeHEro abCONIOTHOTO OTKJIOHCHHS BBIOOPKH 3ameHuTe | / N B ypaBHEHHH
(3.06) Ha 1 / (N - 1). Ucmonp3yiiTe 3Ty BEpCHIO, KOT/Ia pacyeThl BEIyTCS HE MO BCel
COBOKYITHOCTH JIaHHBIX, & TI0 HEKOTOPOI BBIOOPKE.

CaMBIMH paclpOCTPAHECHHBIMU BEJIHUYMHAMH I HM3MEpPEHHs pa30poca sIBIISIOTCS
JMCIICPCHs U CTaHIapTHOE OTKJIOHEeHHe. Kak u B ciiydae co cpeaHuM aOCOMIOTHBIM OT-
KJIOHEHHEM, UX MOYKHO PacCUYMTaTh JUIS BCCH COBOKYITHOCTH M JJIsi BeIOOpKH. [lamee
MOKa3aHa BEPCHsl JJIs BCCH COBOKYITHOCTH JaHHBIX, KOTOPYIO MOYKHO JIETKO TepeaesiaTh
B BbIOOpOuHYIO Bepcuto, 3amenuB I/NHal/(N-1). [Hucnepcus (variance) dem-T1o
HAIIOMHUHAET CpeHee aOCOIIOTHOE OTKIOHCHHE, HO TPH pacyueTe MUCIEPCHH KaKias
pPa3sHOCTh 3HAYCHHS TOYKH JAHHBIX W CPEIHEr0 3HAYCHHS BO3BOJMTCSA B KBajapar. B
pesyibTate, HaM HE HaJ0 OpaTh aOCOOTHOE 3HAYCHUE KaXKIOW Pa3sHOCTH, TaK KaK MbI
ABTOMATHYECKH TOJTyYaeM TOJIOKUTEIIbHBIA PE3y/IbTaT, HE3aBUCUMO OT TOTO, Oblila 3Ta
Pa3HOCTh OTPUIATEILHONW WK TOJIOKHUTENbHOW. Kpome TOro, tak Kak B KBajpar
BO3BOJIUTCS KaXk[Ias M3 3TUX BEJIMYMH, KpailHWE BBINAJAIONIME 3HAUCHHS OKa3bIBAIOT
Oonblliee BIAMSHUE HAa WCIEPCHIO, a HE Ha cpeaHee aOCOIIOTHOE OTKJIOHEHHE. B
MaTEeMaTHYECKUX TEPMHUHAX:

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

i=]



raoe V= qucnepcus;

N = o01ee 4uciio ToYeK JaHHBIX,

X. = 3Ha4yeHHE, COOTBETCTBYIOIIEE TOUKE 1;

A = cpennee apupMeTHUIECKOE 3HAUCHUH TOYCK JaHHBIX.

Cmanoapmnoe omxknouneHue (standard deviation) TecHO cBf3aHO C aucmnepcueit (u,
CJIeIOBATENbHO, CO CPEIHUM a0CONIOTHBIM OTKJIOHEHUEM). Cmanoapmuoe omkioHeHue
ABNIAEMCA KBAOPAMHBIM KOPHEM OUCHEPCUU.

Tpemuiti momenm pacnpefesieHus] Ha3bIBaeTCAd acummempuell (skewness), 1 OH OIH-
CBhIBAE€T ACHMMETPUYHOCTh PACIpeie]ICHUs] OTHOCUTENILHO CPEIHEro 3HaUeHUs (PUCYHOK
3-2). B TO BpeMs Kak MeEpBble JBa MOMEHTA PACIPENCICHUS UMEIOn pa3MepHbvle Be-
JUYUHBI (TO €CTh T€ K€ EAMHMIIBI U3MEpPEHUs, YTO U U3MepseMble MapaMeTpbl), aCHUM-
METpHS ONPEIENSICTCS TaKUM CIIOCOOOM, YTO TMONyYaeTcs Oe3pazmepHol. ITO TPOCTO
YHCII0, KOTOPOE OMUCHIBAET (hOPMY pacIpeieIeHHUs.

[TonoxxurenpbHOE 3HAUYEHHWE ACUMMETPUM O3HAYAET, YTO XBOCTHI OOJBINE C IMOJOXKH-
TEIbHONU CTOPOHBI pactpeneieHusi, ¥ Hao0opoT. COBEPIIEHHO CUMMETPUYHOE paciipe-

JCJIICHHUC UMECT HYJIGBYIO aCI/IMMeTpI/IIO.
_______ OTpuLAaTETbHBIH

Ckoc =0

_—— TMonoxurenbHbIH

Pucynox 3-2 Acummempusi

Mona

CpenHee 1
MeauaHa

Pucynok 3-3 Acummempuunoe pacnpedenerue



B cumMMeTpruHOM pacnpeqieieHud cpeiHee, MeIiaHa ¥ MOJia UMEIOT OJJMHAKOBOE 3HaYe-
Hue. OQHAKO KOT/Ia paclpeleieHHe WUMeeT HEHYJICBOe 3HAYCHHE AaCUMMETPHH, OHO
MOXXET TMpHUHATH BUJ, T[OKa3aHHBIH Ha pucyHke 3-3. Jlnsg acMMMETpUYHOIO
pacmipenenieHus (J1000T0 pacipeeeHus ¢ HEHYJIEBOW aCHMMETpHE) BEPHO PaBEHCTBO:

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

Ectb MHOTO cr10OCOOOB /17151 pacueTa aCHMMETPHUH, U OHU 4acTO JAIOT Pa3INuHble OTBETHI.
Huxe Mbl paccMOTpUM HECKOJIBKO BapHAHTOB:

(3.09) S ==(Cpennee - Mogna) / CtangapTHOE OTKJIOHCHHE

(3.10) S=(3 * (Cpennee - Menunana)) / CtanmapTHOE OTKIIOHCHHE

VYpasuenus (3.09) u (3.10) maroT HaM HEPBBIA U BTOPOM KOADOUIIMEHTH aCUMMETPUH
[Mupcona. AcuMMETpHs TaKKE YaCTO OMPEACIISETCS CISAYIOMUM 00pa3oMm:

N
(3.11) S=1/NY (((X-A)/D)"3),
i=1
rae S = acummerpus;
N = ob11ee 4uCiI0 TOYEK TaHHBIX;
X = 3Ha4Y€HHE, COOTBETCTBYIOIIEE TOUKE i;
A = cpennee apupmMeTHIECKOE 3HAUEHUH TOUEK JaHHBIX;
D = cTrangapTHOE OTKIIOHEHHE 3HAYCHHI TOUYEK JaHHBIX.

W nakonen, vemeepmuwiti Momenm pacripeneneHus, sxcyecc (kurtosis) (cM. pucyHok 3-4),
M3MEPSIET, HACKOJIPKO Y paclpeesieHus TIocKasi Wiu ocTpas ¢opma (10 CpaBHEHHUIO C
HOpMaJIbHBIM pacrpenenenuem). Kak u acummerpus, 310 Oe3pa3MepHas BeIUYHHA.
KpuBasi, MeHee OCTpOKOHEUHas, 4eM HOpMajbHasi, UMEET SKCIIECC OTPUIIATEIbHBIN, a
KpuBasi, 0olieeé OCTPOKOHEYHAs, Ye€M HOPMallbHAasl, UMEET DSKCIECC TMOJIOKUTEIbHBIN.
Kornma nuk xpuBOM Takoil ke, Kak U y KPUBOM HOPMAJIBHOTO pPACHPECIICHUS, IKCIECC
paBeH HYJII0, ¥ MBI OyIeM TOBOPHTH, YTO ITO PACIPEICTICHIE ¢ HOPMATBHBIM IKCIIECCOM.
Kax u nmpenpiayiime MOMEHTHI, SKCIIECC MMEET HECKOJIBKO coco0oB pacuera. Hanbomee
pacIpoCTpaHEHHBIMU ABIAIOTCS:

(3.12) K=Q/P

rome K =»skcnecc;
Q == ceMu-UHTEpKBApTUIbHAS ITUPOTA;
P = mmpora nepuentunsa 10-90.

(3.13) K =(1/N(X(X-A)/D)y 4))-3,

rome K =»skcnecc;
N = 00111ee YMCI0 TOYCK TaHHBIX;
X = 3Hau€HHUE, COOTBETCTBYIOIEE TOUKE i;

A = cpenHee apupMeTHUECKOE 3HAUYEHUH TOUEK JITaHHBIX;

D = crangapTHOE OTKIIOHEHHE 3HAYECHHUI TOUYEK JaHHBIX.



DKCUECC MEHbINE HYNIA

3Kcuece paBeH HYIIO

DKeiecc Gosblie Hys

Pucynoxk 3-4 Oxcyecc

Haxoner, He00X0IUMO OTMETHTH, YTO «TEOPHUS», CBSI3aHHAS C MOMEHTAMH pacIpe/iese-
HUS1, HAMHOT'O Cephe3Hee, YeM TO, UTO MPEJICTaBIEHO 31ech. s Ooee riryOoKoro noHu-
MaHHsI BaM CJIEeIyeT MPOCMOTPETh KHUTU 1O CTATHCTUKE, YIIOMSHYTHIE B CITHCKE PEKO-
MEH/I0BaHHOMH JuTeparypsbl. [l HalIMX 33734 U3JI05KEHHOT'O BBILIE BIIOJIHE JOCTATOYHO.
Jlo HacToOsIIero MOMEHTa PacCMaTPUBAIIOCH paCTpe/eicHUe TaHHBIX B OOIIEM BUJE.
Tenepb Mbl H3y4nM HOpMaJIbHOE paclpeieieHue.

HopmasabHoe pacnipeesnenune

YacTo HOpMalbHOE paclpeiesieHue Ha3bIBaIOT pacnpenenenrem [aycca, niu Myaspa, B
4ecThb T€X, KTO, KaK cuuTaercs, oTkpell ero — Kapn ®@punpux I'ayce (1777-1855) u,
BEKOM paHee, YTO He TakK JOCTOBepHO, ABpaam ae Myasp (1667-1754). HopmansHoe
pacripenienieHue cuMTaeTcs HauOoJiee IEHHBIM pacipenesieHueM, Oiarogaps TOMy, 4TO
TOYHO MOJEIMpPYeT MHorue siBieHus. [laBaiire paccMoTpum mpucnocoOsieHue, donee
U3BECTHOE Kak Jjocka ['anTtoHa (pucyHok 3-5). OT0 BEpTUKAIBHO YCTAaHOBJIEHHAs J10CKa B
(dopme paBHOOEIPEHHOIO TPEYrojbHUKA. B 10CKe pacmonokeHbl KOJBIIIKH, OAWH B
BEPXHEM DsIZly, IBa BO BTOPOM, U Tak jaajnee. Kaxxaplii mocaeayomui psax UMEET Ha OIUH
KoJIbIIeK Oosbie. Konblky B c€UeHUH TPEyToNIbHbIE, TaK YTO, KOTJa MaJaeT MapUK, Y
HEro ecTh BepossTHOCTh 50/50 moiTu BIpaBo MM BiI€BO. B OCHOBaHUM TOCKM HaXOIUTCS
cepus KeJo00B Ui MojicyueTa MonaJaHuii Kaxkaoro Opocka.
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Pucynox 3-5 Jlocka I'anmona

[apuku, manaromme yepe3 T0cKy ['anTtoHa u mocturaroniie xemno0oB, HAYUWHAIOT (Gop-
MHUpOBaTh HOpMaJbHOE pacnpezeneHue. YeM «riay0xe» 1ocka (To ecTh ueM 0oblIe psi-
JIOB OHA UMEET) M YeM OOJIbIIIe MAPUKOB OpocaeTcs, TeM OJIMKEe KOHCUHBIA pe3yibTar
OyZeT HalOMHHATh HOPMaJIbHOE paclpeieeHue.

HopmanbHoe pacnpeznesieHHe MHTEPECHO €l M IMOTOMY, YTO OHO SBJISIETCS IIpe-
JeNbHOM (hOpMOI MHOTHX JAPYTUX THIOB pacmpenenenuil. Hampumep, ecmu X pacripe-
JieJIeH0 OMHOMHAJIbHO, a N CTpeMUTCs K OECKOHEYHOCTH, TO X CTPEMHUTCS K HOp-
MaJbHOMY paclpezaeneHuto. bonee Toro, HOpMaabHOE PACHPEICIICHNAE TAKKE ABIIACTCS
npeaensHoi GOpMOil MHOTHX JIPYTHX HEHHBIX pacrpeieleHui BEpOATHOCTH, TAKUX Kak
[Tyaccona, CtprogenTa (wim t-pacnpenencHus). pyrumu cioBaMu, KOrja KOJUYECTBO
nanHbeIX (N), UCHIONB3yeMOe B 3THUX pacIpellesIeHUs X, YBEIMYUBAeTCs, OHU Bce Oolee
HAIlOMHMHAIOT HOPMAJILHOE PAaCIpeCIICHUE.

enTpanbHas npeaejbHas TeopeMa

OnHo 13 Hambosiee BaXKHBIX MPUMEHEHUH HOPMAaJbHOTO pacrpeieseHHus OTHOCHUTCS K
pacripenenieHuIo cpeaHux 3HaueHuil. CpeHne 3HAa4YeHUs] BRIOOPOK 3a/laHHOTO pa3Mepa,
B3STbIE€ TakUM OOpa3oM, UYTO KaXJbld 3JE€MEHT BBIOOPKHM OTOOpaH HE3aBUCHUMO OT
ApyTUX, NAAyT paclpelelieHue, KOTopoe OJIM3KO K HOPMAaJIbHOMY DTO Ype3BBIYAHO
BaXHBIM (aKT, TaK KaK OH O3HAYaeT, YTO Bbl MOXETE IMOJyYUTh HapaMeTphl JEHCTBU-
TEJBHO 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 OxcnonenyuanvHoe pacnpeoeneHue u HopmMaibHoe pacnpeoeietue

Takum o00pazom, MBI MOXeM CGHOPMYJIHPOBATh, YTO eciu N CayyaiHvlx 6bl00POK
U3611€KAIOMCA U3 COBOKYNHOCMU 8CeX OAHHBIX, M020a CYMMbl (UNU CpeOHue 3HaueHus)
8b100pOK  OYOYymM  NPUOIUSUMENLHO HOPMAILHO  PACNPEeOeNsimbCs  He3d8UCUMO  Om
pacnpeoenenusi COBOKYNHOCMU, U3 KOMOPOU 63amvl dmu 6vlOopku. bauzocms K
HOPMAIbHOMY pacnpeoenenuto yeeaudusaemcs, kocoa N (yucio evib60pok) eozpacmaem.
B kauecTtBe mnpumMmepa paccMOTpuM pacnpenenenue uucen or 1 go 100. Omo
PAasHoOMepHOe pachnpeoeieHue, TAE BCE OJEMEHTHl (B JAHHOM CiIy4ae 4YHCIa)
BCTpeuaroTcs TOJbKO pa3. Hampumep, uncio 82 BcTpevaercs oAMH pas, Tak ke Kak u 19,
U Tak ganee. Bo3pMeM BBIOOPKY M3 MSATH AJIIEMEHTOB M CpEJHEE 3HAYCHUE STHX TISITH
AJIEMEHTOB (MBI MOJKEM TaKXKe B3SITh UX CyMMY). Temnepb MOMECTUM MOJTyYeHHbIC MATh



3JIEMEHTOB 00OpaTHO, BO3bMEM JAPYTYI0 BBIOOPKY M paccuuTaeM cpenHee. Eciu mbl
OyZneM mpoAobKaTh 3TOT MPOLECC Jalbliie, TO YBHIUM, YTO IOJY4YEHHbIE CpEIHUE
HOpPMAJIbHO PpaCHpeiessioTCs, JaXe €CIH COBOKYIHOCTb, M3 KOTOPOW OHHM B3ATHI,
pacnpe/esneHa paBHOMEPHO.

Bce BhIIeckazaHHOE BEpHO He3asucumo OT TOTO, KaK paclpeleleHa COBOKYIHOCTb
nanubix! LleHTpanbHas mpenenbHas Teopema MO3BOJISIET HaM oOpamiaTthesl ¢ pacmpee-
JICHUEM CpelHUX 3HAueHUH BBIOOPOK, KaK ¢ HOPMAaJbHBIM, 03 HE0OXOAMMOCTH 3HATh
pacrpeieieHue COBOKYITHOCTH. JTO YpE3BbIUAWHO yAO0HBIN (GaKT 11l MHOTHX obJsiacTei
uccinenoBanuii. Eciii COBOKYMHOCTh HOpMaJbHO pacmpesenieHa, TO pacHpeaeieHHue
CpPEeIHHUX 3HAYCHHH BHIOOPOK OYyZIET TOYHO (a HE MPUOIM3UTENHHO) HOpMaTbHBIM. Kpome
TOT0, CKOPOCTb, C KOTOPOW paclpesielieHne CpeIHIX 3HAYCHUN BHIOOPOK MPHOIMKaeTCs
K HOPMaJIbHOMY IIPH MOBBIIIEHUHU N, 3aBUCUT OT TOT'0, HACKOJIBKO OJIN3KO COBOKYITHOCTH
HaXOAUTCS K HOPMaJIbHOMY pacmpeneneHuto. OOmee NpakTUYecKoe MPaBUIIO
CJIeyIONIee: €CIM COBOKYITHOCTh HMEET VHUMOOAIbHOe (0OHO8epuuUHHOE) pacnpe-
Oenenue (OOON THII paclpeneieHus, Te eCTh KOHIICHTPALUsl YacTOThl BOKPYT OJIHOU
MOJIbI U YMEHBIIEHUE YacTOT C JIOO0OW CTOPOHBI MOJbI, HAPUMEP, BBIMYKIOCTb) WU
PaBHOMEPHO pacrpeiessieTcsi, TO MOXKHO ucnonb3oBath N = 20 (3TO cuMTaercs qocTa-
ToyHbIM) U N = 10 (3TO cuMTaeTcss JOCTATOYHBIM C OOJBIION BEPOSATHOCTHIO). OHAKO
€CJIM COBOKYITHOCTBH paclpe/ieieHa SKCHOHEHIHAIbHO (pUCYHOK 3-0), TOrna MOXKeET
notpebdoBatbes 1 N = 100.

LlentpanpHas mpenenpHas TEOpeMa, TOT MOPa3UTENbHO NMPOCTOW M KpacUBBIA (akT,
MOJTBEPK/IaeT BAXKHOCTh HOPMAJILHOTO PacIpeIeIeHHUS.

PadoTa ¢ HOpMaJILHBIM pacnpeaeieHueM

[Ipy uMCHONB30BAaHUM HOPMATBHOTO PACHPEIEICHUS YacTO TpeOyeTcs HaWTH JOII0
IJIOIAAM MO KPUBOM pacrpeesieHUs B TaHHOM TOYKe Ha KpuBoil. Ha maTemMarnieckoM
SI3BIKE 9TO HA3BIBACTCS MHTETpPAIOM (YHKIUH, 3a/1alolieil KpuByro. Takum ke oOpa3zom
GbyHKIUS, KOTOpasi 3a7aeT KPUBYIO, SBIISIETCS IPOM3BOIHOMN IIoMaau noa kpusoi. Eciu
y Hac ectb QyHkuus N(X), KOTOpas HpeACTaBiseT MPOLEHT IUIOMAAN TOJ KPUBOH B
Toyke X, MBI MOXEM TOBOPHUTh, YTO Mpou3BojgHas »Tor (yHkmuu N'(X) sBiasercs
¢dbyHKIMEH caMoil KpUBOH B TOUKe X.

Mps1 Haunem ¢ popmyiel camoirt kpuBoil N' (X). JlaHHast (yHKIMS BBITISIUT CIEIY-
IOIIMM 00pa3oM:

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

rae U = cpenHee 3HaYCHUE TaHHBIX;
S =craHgapTHOE OTKJIOHEHUE TAHHBIX;
X = pgaOiromaeMast ToYKa JaHHBIX;

EXP () = skcnioHeHnManbHas PyHKITHS.
Ota dopMyra 1acT HaM 3HaUEHHE JUIst OCH Y, WIIM BBICOTY KPUBOM, MPH JIFOOOM TaHHOM
3Ha4YEeHUH X.

YacTto MBI OyZieM TOBOPUTH O TOUKE HAa KPUBOH, CChIIAsICh HA €€ KOOPAMHATY X, U Oy-
JIeM CMOTpPETh, Ha CKOJIBKO CTaHJAPTHBIX OTKJIOHEHUI OHa yjaalieHa OT cpeiHero. Takum
o0pa3oMm, TOYKa JaHHBIX, KOTOpas yAajJeHa Ha OJHO CTaHJApTHOE OTKJIOHEHHE OT
CPEIHET0, CUNTACTCS CMEIICHHOW Ha OIHY cmaHoapmuyo eounuyy (standard units) oT
CPEIHETO.
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Pucynok 3- 7 Dynxyus niomHocmu HOpMAaibHO20 pacnpeoeneHus 6eposmHoCmu

Bbonee Toro, yacto MMeeT CMBICI M3 BCEX TOUEK NAHHBIX BbIYECTh cpeaHee. Ilpu stom
LIEHTP pacrpeaesieHus] CMECTUTCSL B Hayajao KOOpAUHAT. B 3TOM cilydyae Touka JaHHBIX,
KOTOpasi CMeIlleHa Ha OJJHO CTaHJapTHOE OTKJIOHEHHE BIIPABO OT CPEIHEro, MMeeT 3Ha-
yenue | Ha ocu X.

Ecnu MBI BbIYTEM CpeiHEE U3 TOUEK JaHHBIX, a 3aT€M pa3ZesuM HOJTy4YeHHbIEC 3Haye-
HUS Ha CTaHJApPTHOE OTKJIOHEHHE TOYEK JAHHBIX, TO MPeoOpa3yeM paclpe/eleHue B
HopMmupogannoe nopmanvHoe (standardized normal). DT0 HOpMaJIbHOE pacHpeeIeHHue
co cpeaHuM, paBHbIM 0, u aucnepcueit, papuoit 1. Tenepp N'(Z) nact Ham 3HaueHHE Ha
ocu Y (BbICOTa KpUBOM) [JIsl TFOOOTO 3HAUCHUS Z:

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

TIe B.16)Z=X-U)/S
U = cpegHee 3HaYEHUE TAHHBIX;

S = crangapTHOE OTKIOHEHUE JAHHBIX;
X = gabmromaeMast TOYKa JAHHBIX;

EXP() = skcnioneHManpHas QyHKIHUS.

VYpaBuenue (3.16) maer HaM YUCIO CcMAHOAPMHBIX eOuHUy, KOTOPbIM COOTBETCTBYET
TOYKA JAHHBIX; IPYTUMHU CIOBAMH, YUCIIO CTAHJAAPTHBIX OTKJIOHCHHH, HA KOTOPOE TOYKA
JTaHHBIX cMerieHa oT cpenHero. Korma ypaBuenue (3.16) paBHO 1, oHO Ha3bIBaeTcs
CMAaHOapmMHLIM HOPMATbHLIM OMKIOHeHuem (standard normal deviate) OT cpemaHEro
3HaueHus. CTaHJapTHOE OTKJIOHEHHWE, WIM CTaHIapTHAs €IMHUIIA, UHOTJA Ha3bIBAETCS
cuemot (sigma). Takum 00pazoM, KOTIa TOBOPSIT O COOBITHH, KOTOPOE OBLIO «COOBITHEM
[SATU CUTMay, TO pedb UJET O COOBITHH, BEPOATHOCTh KOTOPOTO HAXOJIUTCS 3a Mpenaesa-
MU TISITH CTAaHJAPTHBIX OTKIIOHCHUH.

Pucynok 3-7 moka3piBaeT HOPMaJbHYIO KPUBYIO, 33JJaHHYIO MpeJeaylIuM ypaBHe-
HueM. OTMEThTE, YTO BBICOTA CTAaHAAPTHOW HOpMaJbHOUM KpuBoil coctaBisieT 0,39894,
MOCKONIBKY U3 ypaBHeHus (3.15a) Mbl momyyaem:



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

OTMeThTe, UTO KpUBas Henpepvigra (B HEH HET «Pa3pbIBOBY»), KOTAA OHA NEPEXOAUT U3
OTpHLIATENILHONW 00J1aCTH clieBa B MOJOXKUTENbHYI0 007acTh crpaBa. OTMETbTE TaKXKe,
YTO KpUBas CHMMETPHUYHA: CTOPOHA CIIpaBa OT MHUKa SIBJISIETCS 3€pPKaJIbHBIM OTPaKEHUEM
cTOpoHb! cieBa. IlpeanonoxxuMm, y Hac ecTh Ipymna JaHHBIX, T1e cpenHee paBHo 11, a
CTaHJIapTHOE OTKJIOHeHHe paBHO 20. UroObl yBHIETh, II€ TOYKA JaHHBIX OyneT
oToOpakeHa Ha KPUBOM, pacCUMTAEM €€ B CTaHAAPTHBIX eauHHLax. [Ipeamnonoxum, 4to
paccMaTpuBaeMasl TOYKa JaHHBIX HMeeT 3HadeHue -9. YToObl paccuuTaTh YHCIIO
CTaHJAPTHBIX €UHMILI, Mbl CHayaja JIOJKHbI BBIYECTh CPEHEE U3 3TOM TOUKU JaHHBIX: -
9-11=-20

3arem Haao pa3aciiuThb HOHy‘ICHHLIfI PE3YIbTAT HA CTAHAAPTHOC OTKIIOHCHHUC!

-20/20=-1

Teneps MBI MOKEM CKa3aTh, YTO, KOTJIa TOUYKA JAaHHBIX paBHA -9, cpenHee paBHo 11, a
CTaHJIapTHOE OTKJIOHEHHE cOocTaBigeT 20, YMCIO0 CTaHAAPTHBIX €IUHUI] paBHO -1. [pyru-
MU CJIOBAMH, Mbl HAXOAMMCSI Ha OJTHO CTAaHJAPTHOE OTKJIOHEHUE OT MUKa KPUBOMU, U, TaK
KaK 3TO 3HAa4YeHHE OTPUIIATEIbHO, OHO HaXOAMUTCA cjeBa OT Muka. UToObl yBUAETH, TlIE
3T0 OymeT Ha caMod KpUBOW (TO €CThb HACKOJBKO BBICOKA KpHUBas MPH OJHOM
CTaH/IaPTHOM OTKJIOHEHUH CJIEBA OT LIEHTPA, UJIM Y€MYy pPaBHO 3HA4YeHHE KPUBOIl Ha ocu
Y nns 3HaueHus -1 Ha ocu X), HaJO MOJACTABUTH MOJTYUYEHHOE 3HAUCHHE B ypaBHEHHUE

(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

Taxkum oOpa3om, BbicoTa kpuBoi pu X=-1 coctasmser 0,2419705705. ®dynkuusa N'(Z)
TaKXe 4acTO BBIPAKAETCS 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,

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

n  ATN() = pyHKUMS apKTaHTeHCa;

U = cpenHee 3HaYEHUE TaHHBIX;

S = crangapTHOE OTKJIOHEHUE JAHHBIX;

X = gabiromaeMast ToYKa JaHHBIX;

EXP() = sxcioHeHIManbHas QyHKIHUS.

He wckylieHHbIE B CTaTHCTHKE JIIOAM YacTO HAXOMAT KOHIEMIMIO CTaHIAPTHOTO
OTKJIOHEeHHUsS (WJIM KBajpara €€ BEJIMYHMHBI, Oucnepcuu) TPYIHON IS MpeICTaBIICHHS.
Cpeonee abcomomnoe omkionenue (mean absolute deviation), KOTOpoe MOXKHO
npeoOpa3oBaTh B CTAHIAPTHOE OTKJIOHEHHE, TOpa3zio mpoiie A monuManus. CpenHee
a0COJIIOTHOE OTKJIOHCHHE TOJHOCTBIO OTBEYACT CBOEMY HA3BAHHWIO: CPEIHEE JTaHHBIX



BBIYUTACTCS M3 KXKIOW TOYKU JAHHBIX, 3aT€M a0COJIOTHBIC 3HAUCHUS KaXKIOW U3 ITHX
pa3HOCTE CyMMHpPYIOTCS, U JaHHas CymMMa JeJIMTCS Ha YHUCIO TO4YeK IaHHbIX. B
pe3yabpTaTe y Bac MOJYy4aeTCsl CPEAHEE PACCTOSHHME KaXK0M TOUKHU JAHHBIX 10 CPEIHETO
3HaueHus. [IpeoOpa3oBaHue cpeaHEro aOCOJMIOTHOTO OTKJIOHEHUS B CTaHAAapTHOE
OTKJIOHEHHE, U HA00OpOT, IPEICTABJICHBI JaJiee:

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

S = craHgapTHOE OTKJIOHEHHE.
MosHO cka3aTh, 4TO MpPU HOPMAJIbHOM paclpeiesieHuu cpeaHee abCONIIOTHOE OTKIIO-
HEHUE PAaBHO CTaHJAPTHOMY OTKJIOHEHHIO, YMHOKeHHOMY Ha 0,7979.

(3.18) S=M*1/0,7978845609
=M* 1,253314137, tne S = cTaHIApPTHOE OTKIOHCHHUE;

M = cpennee aOCONIOTHOE OTKIOHEHHE.

MBI MOXeM TakXe cKa3aTb, YTO IpPH HOPMAJIbHOM PpACIPEICICHUN CTaHAAPTHOE
OTKJIOHCHHE PaBHO CpeaHEMY aOCOJIOTHOMY OTKJIOHEHHWIO, YMHOXeHHOMY Ha 1,2533.
Tak kak AUCTICPCHA BCCraa ABJACTCA CTAHAAPTHBIM OTKIIOHCHUCM B KBaJApaTe (a
CTaH/IaPTHOE OTKJIOHEHHE SBIISIETCS KBAJpPAaTHBIM KOPHEM MIHCIIEPCUH), MBI MOKEM
3a/1aTh MpeoOpazoBaHUE MEKIY TUCTIEPCUEH M CPEIHUM a0COTIOTHBIM OTKJIOHEHUEM.

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

rae M = cpenHee abCONIOTHOE OTKIIOHCHHE;
V = nucnepcus.

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

rae  V =aucnepcus;
M = cpennee abCONOTHOE OTKIIOHEHHUE.

Tak xak cTaHZapTHOE OTKJIOHEHHME B CTaHJAPTHOM HOPMAJIbHON KPHUBOW paBHO 1, MbI
MOJKEM CKa3aTh, YTO CpeJHee a0CONIIOTHOE OTKIOHEHHME B CTaHIAPTHOM HOpPMAaJIbHOM
kpuBoir paBHO 0,7979. bomee TOro, B KOJOKOJIOOOpa3HOW KPHBOH, MOJO0OHON
HOPMaJIbHOW, CEMHU-UHTEP-KBApTWJIbHAS IIMPOTAa paBHA MNPUOJM3UTENBHO  2/3
CTaHJApPTHOI'O OTKJIOHEHMSI, U TIOATOMY CTaHJApTHOE OTKJIOHEHUE MpUMeEpHO B 1,5 pasza
Oosbllle CEMM-MHTEPKBAPTWIBHON MIMPOTHL. ODTO CHPaBEUIMBO Ul OOJIBLIIMHCTBA
KOJIOKOJIOOOpa3HbIX paclpeiesieHuid, a He TOJBKO Ui HOPMAJIbHBIX, KaK U B CiIydae ¢
peoOpa3oBaHUEM CpPEIHEr0 A0COIIOTHOTO OTKIOHEHHS B CTAHJAPTHOE OTKIOHEHHE.

HopMaJjibHbIe BEpOSITHOCTH

Teneps MbI 3HaeM, Kak NpeoOpa3oOBbIBATh HAIM HEOOpaOOTaHHBIE NaHHbIE B CTaH-
JAPTHBIC €TMHUIIBI U KaK MOCTPOUTh KpuBYIO N'(Z) (T.€. Kak HAMTH BBICOTY KPUBOM, WU
KoopauHaty Y, JJid JaHHOW CcTaHAapTHOM enuHuubl), a Takke N'(X) (U3 ypaBHEHHs
(3.14), t.e. camy KpuByl 0€3 TEpBOHAYAIBHOTO TNPEOOpa30BaHUsS B CTAHIAPTHHIC
eAuHUIBl). J[Is [pakTUUecKOro UCIHOJIb30BAaHUS HOPMAJIBHOTO  paclpeiesieHUs
BEPOATHOCTH HaM HAJ0 3HAaThb BEPOATHOCTb OMNPEJCIIEHHOTO pe3yibrara. ITo
OMpeJIesieTCsl HE BBICOTOM KPUBOW, a MJIOMIAAbIO MOJ KPUBOM. DTa IUIOLIAAb 33a/1aeTCs
uaTerpanioM pyHkiuu N'(Z), KOTOpYIO MBI 0 HACTOSIIET0O MOMEHTA M3ydaiau. Tenephb



MBI 3aiiMeMcss N(Z), uaterpasiom N'(Z), uToObl HAaWTH TUIOIIAAb TOJ KpUBOH (T.e.
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(Z))
1 ABSQ = ¢yHKIMs aGCOMIOTHOTO 3HAYCHMUS;
EXP() = skcrioHeHInanpHas QyHKIuS.

ITpu pacuete BeposITHOCTU MBI Bceraa OynieM mpeoOpa3oBbIBaTh JaHHBIC B CTaHIAPTHBIE
enuHUIBL. To ecTh BMecTo (hyHKIH N(X) MBI Oy/1eM UCIIOIB30BaTh (PYHKITUIO
N(2), roe:

(3.16) Z=(X-U)/S,
rae U = cpenHee 3HaUCHUE TAHHBIX;
S = cTaHgapTHOE OTKJIOHEHUE 1aHHBIX;

X = HaOmro1aeMas TOYKa JaHHBIX.
Tenepsr obpatumest k ypaBHenuto (3.21). JlomycTtuM, HaM HAJ0 3HATh, KAKOBa BEPOSIT-

HOCTb COOBITHSI, HE TIPEBBIIIAIONIETO +2 CTAaHJAPTHBIX SAUHUIIBI (Z = +2).
Y=1/(1 +2316419*ABS(+2)) =1/1,4632838 =0,68339443311

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

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

3ameTbTe, Mbl MOKEM HAWTH BBICOTY KpHUBOW MpU +2 CTaHIAPTHBIX €IWHULAX.
[ToncraBnss nonyuyeHHble 3HadeHust BMecTo Y U N'(Z) B ypaBHenue (3.21), Mbl MokeM
MOJIyYUTh BEPOATHOCTH COOBITHS, HE MPEBBILIAIOIIETO +2 CTAaHAAPTHBIX €IUHULIBL:

N(Z)=1-N(Z) * ((1,330274429 * Y* 5) -
- (1,821255978 * YA4) + (1,781477937 * Y~ 3) -
- (0,356563782 * Y "2) + (0,31938153 * Y))

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

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

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

' Ha camoM ziente, MHTErpa IIOTHOCTH HOPMAJILHOTO PACHPEIE/ICHHs BEPOSTHOCTH Helb3s
paccuuTaTh TOYHO, HO €r0 MOXKHO C OOJIBLIOI CTENIEHBIO TOYHOCTH HOIYYHUTh C TOMOUIBIO
ypaBueHus (3.21).



Takum 00pa3oMm, MOXHO OXHUAaTh, uTO 97,72% pe3ynabTaToB B HOPMAJILHO pacrpese-
JIEHHOM CITy4aifHOM TIpoIlecce He MOMaJaroT 3a +2 CTaHAapTHBIC €IUHHUIIBI. JTO H300-
pakeHo Ha pucyHke 3-8.

UToOBl y3HaTh, KaKOBAa BEPOSITHOCTH COOBITHS, PABHOTO WJIM IPEBBIMIAIOIIETO 3a-
JAHHOE YHUCJIO CTAaHAAPTHBIX €AMHMI] (B HamieMm ciaydyae +2), HaJo MPOCTO MU3MEHUTh
ypaBuenue (3.21) u He ucnonb3oBath ycioue «Ecimm Z < 0, o N(Z) = 1 - N(Z)».
[ToaTomMy BTOpasi ¢ KOHIIAa CTPOKA B MOCIIEIHEM PacueTe U3MEHHUTCS C

=1-0,02275005216 na 0,02275005216

Takum oOpa3om, ¢ BepoSITHOCTBIO 2,275% coObITHE B HOPMAJIBHO pacIpeielIeHHOM
CIIy4yaltHOM TIpoiiecce OyJeT paBHO WJIM NPEBBINIATH +2 CTaHAAPTHBIC €AUHUIBL. ITO
MOKa3aHO Ha pUCyHKe 3-9.
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Pucynok 3-8 VYpasuenue (3.21) ona eeposmnocmu Z=+2
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Pucynok 3-9 Ycempanenue ocosopku «Ecau Z < 0, mo N(Z) = 1 - N(Z)» 6 ypasnenuu
(3.21)

Jlo cux mop Mbl pacCMAaTPUBAIN IUIOIIAJM IO KPUBOM 1-XBOCTBIX paclpeierneHui

BEPOATHOCTH. TO €cTh 10 HACTOSIIEr0o MOMEHTa Mbl OTBedaJn Ha Bompoc: «Kakosa

BEPOSITHOCTH COOBITHSI, KOTOPOE MEHbIIE (OO0JIbIIE) 3aJaHHOTO KOJIMYECTBA CTAHIAPTHBIX

eIMHULl OT cpenHero?» Ilpeamnonoxum, Tenepp HaM HalO0 OTBETUTHh Ha TaKOM BOIPOC:



«KakoBa BepoATHOCTb COOBITHS, KOTOpPOE€ HAXOOUTCA 6 UHMmMepeale MEXKIY
OTpeeIEHHbIM KOJIMYECTBOM CTaHAAPTHBIX €IUHUI] OT cpenHero?» JIpyrumu cioBamu,
MBI XOTUM 3HaTh, KaK MOJCUYUTATh 2-XBOCTbIE BeposATHOCTU. [locMOTpuM Ha pucyHOK 3-
10. On npezacTaBiseT BEPOATHOCTU COOBITHS B HIHTEPBAJE IBYX CTAaHAAPTHBIX €IUHUIL OT
cpenHero. B otiinune ot pucyHka 3-8 3TOT pacdyeT BEpPOSITHOCTH HE BKIIIOUAET KPaHIOO
o0jacTh JIEBOrO XBOCTa, 00JacThb MEHbIIE -2 CTaHIApTHBIX eauHui. [lig pacuera
BEPOATHOCTH HAxXOXACHMsS B Juana3oHe Z CTaHAAPTHBIX EIUHUI] OT CPEOHETO BbI
JOJKHBI CHAaydaja pacCYUTaTh 1-XBOCTYIO BEPOSITHOCTH aOCOJIOTHOTO 3HAueHus Z ¢
noMouipo ypasHeHus (3.21), a 3aTeM IOJIy4YE€HHOE 3HAUYEHUE IOJICTaBUTh B ypaBHEHUE
(3.22), xoTOpoe maeT 2-XBOCTBIE BEPOATHOCTH (TO €CTh BEPOSTHOCTH HAXOXKICHUS B
nuanazone ABS(Z) craniapTHBIX €UHUL] OT CPEIHETO):

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

Ecnu MBI paccmarpuBaeM BEpOSTHOCTH HACTYIUICHHSI COOBITHS B JHAara3oHe 2 CTaHAap-
THBIX OTKJIOHEHUH (Z = 2), To u3 ypaBHeHus (3.21) naiinem, uto N(2) = 0,9772499478 u
MOYXHO HCIIOJIb30BaTh MOyYEeHHOE 3HAUYEHHE sl ypaBHeHus (3.22):

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

0,04550010432 = 0,9544998957

Takum 00pazoM, U3 ATOTO YpaBHEHHS CJIEAYET, YTO MPU HOPMAJIBHO paCIpeleICHHOM
CIlydaifHOM TIpoIiecce BEPOSTHOCTh COOBITHS, TIOMAIAI0IETO B MHTEPBAJ 2 CTaHAAPTHBIX
€AUHUI] OT CPEAHETO, COCTABIISIET MpUMEpHO 95,45%.

Kak u B ciyuae ¢ ypaBaenuem (3.21), MO>XkHO yOpaTh MEpBYIO €IUHUILY B ypaBHCHUH
(3.22), uro6s!1 moyuuts (1 - N(ABS(Z))) * 2, uro mpencraBisieT BEpOITHOCTH COOBITHS
BHe ABS(Z) cTanmapTHBIX €IMHUIL OT CpeHero. DTo 0ToOpakeHo Ha pucyHke 3-11. J{ns
HAIIIeTO MpuUMepa, rae Z = 2, BEepOATHOCTh COOBITUSI MIPH HOPMAIILHO PACIpeIeICHHOM
CITy4aifHOM TIPOIIecCe 6He 2 CTAaHNAPTHBIX CITUHHII COCTABIISICT:

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

=0,04550010432

Hakonen, Mbl paccMOTpuM cilydyaid, KOTJa HaJg0 HAWTH BEPOSTHOCTH (TUIOIIAAb IO
kpuBoil N'(Z)) st 1ByX pa3inMuHbIX 3HAYEHUH Z.
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Pucynok 3-10 2-xeéocmas seposmuocmes codvimus mexcoy +2 u -2 cuema
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Pucynok 3-11 2-xeocmas 6eposamHocms codbimus, Hax00saue2ocs 6He 2 cuema

JlomycTuM, HaM HaJlO0 HaWTHU IIomaab noj KpuBod N'(Z) mexnay -1 ctangapTHOM enu-
HULlEW W +2 cTaHgapTHBIMH eauHunaMu. EcTh nBa cmocoba pacuera. Mbl MOXeM
paccuuTaTh BEPOATHOCTh, HE MPEBBIIAIONTYIO +2 CTaHIAPTHBIE €IMHULIBI, IPYU TOMOIIHU
ypaBHeHus (3.21) u BBIUECTh BEpPOSTHOCTh, HE MPEBBIMIAIONIYI0 -1 CTaHAAPTHYIO
eAUHUILY (CM. pUCYHOK 3-12). D10 mact Ham:

0,9772499478 - 0,1586552595 = 0,8185946883
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Pucynok 3-12 [1nowaov medxncoy -1 u +2 cmanoapmuvimu eOuHUyamu

Jlpyroii coco6: U3 eIUHUIIBI, TPEACTABIISIONICH BCIO TUIONIAAb TOJI KPUBOM, HA/IO BHI-
4eCThb BEPOSITHOCTh, HE IPEBBIMLIAIONIYI0 -1 CTaHAAPTHYIO €IMHUIYYy, U BEPOATHOCTD,
MIPEBBINIAIONIYIO 2 CTaHIAPTHBIC STUHUIIBI:

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



C nmomolIpl0 pacCMOTPEHHBIX B 3TOH IJaBE MaTEMaTHMYECKHUX IOIXOJO0B Bbl CMOXKETE
paccUuTHIBaTh JIIOObIE BEPOATHOCTU COOBITUH [UIsl CIIy4alHBIX MPOIECCOB, MMEIOIIUX
HOpPMAaJIbHOE paclpeeiCHuE.

Iocaenywuue Nnpou3BoIHbIe HOPMAJIBLHOIO pacnpenaeJieHust

WHorna TpebyeTcst 3HaTh BTOPYIO Mpou3BoaAHYy0 GyHKIuU N(Z). Tak xak ¢pyHkmms N(Z)
JaeT HaM 3HA4Y€HUe IUIOLIAAM MOJ KpuBOH npu Z, a ¢pyHkuusa N'(Z) naer HaM BBICOTY
camMoi KpuBOHM Ipu 3HaueHuu Z, torna pynkuusa N"(Z) naet HaM MeHOBeHHblll HAKIOH
(instantaneous slope) KpyBOIi TIpH JaHHOM 3HAYCHUU Z:

(3.23) N"(Z) = -Z / 2,506628274 * EXP(~(Z ~ 2) / 2),
rane EXP() = skcnoHeHuumanbHast QyHKIIHS.

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

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

Tenepp MbI 3Ha€M, UTO MTHOBEHHAsI CKOPOCTh U3MeHeHus] QyHkiuu N'(Z) npu Z = +2
paBHa-0,1079968336. D710 o03HauaeT MOBBILICHUE/TIOHWKEHNUE 3a IEPUOJ, IOITOMY,
korna Z = +2, kpusast N'(Z) nosbiaercs Ha -0,1079968336. Ora cutyanuus nokasaHa Ha
pucynke 3-13.

[Tocnenyromue npou3BOAHBIE AAIOTCA Aanee Ui crpaBkd. OHU He OyIyT HCHOJB30-
BaThCsl B OCTaBLIEHCS YaCTU KHUTH U MIPEJCTABIICHBI JUIsl TOJIHOTHI OCBEILICHUS 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 kauecTBe mocienHero JOMNOJHEHHsS] K CKa3aHHOMY O HOPMaJbHOM pacHpelesIeHUn
CTOUT 3aMETHTh, YTO HA CAMOM JIeJIe 3TO pacIpeesieHHe HEe TaKOoe OCTPOKOHEYHOE, KaK
Ha rpaduKax, MPEICTaBICHHBIX B JaHHOW riaBe. PeanpbHas ¢opma HOpPMAIBLHOTO pac-
mpeneieHus mokasaHa Ha pucyHke 3-14. OTMmeTbTe, YTO 3[1eCh MacIuTadbl ABYX ocei
OJTMHAKOBBI, B TO BpeMs Kak B JIPYTUX IpadUuecKuX MPHUMEpax OHHM OTIMYAIOTCS IS
npuaaHus 6ojee BBITIHYTOH (DOPMBI.

Jlorapu¢gmuyeckn HOpMAJIbHOE pacnpeaeeHue

JUist TOPrOBiIM MHOTHE HPUIOKEHHUS TPeOyrOT HeOOJBIION, HO BaKHOM MOJU(HUKAINN
HOPMAJIBHOTO PacIIpe/IeIICHHS.
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Pucynok 3-13 N'"(Z) oaem naxnon kacamenvrou k N'(Z) npu Z = +2
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Pucynox 3-14 Peanvnas gpopma HopmanbHo2o pacnpeoeietis

C momotipto 3To MoaudUKaMu HOPMAJIbHOE pacipeielieHne mpeodpa3yeTcs: B jiora-
pubMudIecKu HopMalbHOE pactipeneneHue. Llena mo60ro cBOOOTHO KOTUPYEMOTO UHCT-
pyMEHTa UMEET HyJIEBOE 3HAUCHHUE B KAUe€CTBE HIDKHETO npez[enal. [ToaTOoMy KOTIa TIEHA
ATOr0 MHCTPYMEHTA MaJaeT U MPUOIMKACTCS K HYIO, TO, TECOPETUUYECKH, [IEHE UHCTPY-
MEHTa JIOJDKHO OBITh BCE TPY/IHEE MOHU3HUTHCSI. PACCMOTPUM HEKYIO aKIIUIO CTOMMOCTBIO
10 momnapos. Ecnu Obl akuus ynana Ha 5 noiiapoB 10 5 momnapoB 3a akuuio (50%
MMOHUKEHHUE), TO B COOTBETCTBUU C HOPMAJILHBIM PACHpPENEIEHHEM OHA MOXKET TaKKe
JIeTKO ynacThb ¢ 5 gosnapos 10 0 gqomtapos. OHAKO Tpu JorapuPMUUECKd HOPMATEHOM
pacnpenerneHny moaooHoe naaeaue Ha 50% C IeHBI B 5 JOJUTAPOB 32 aKIHMIO J0 ICHBI

' TIpennonosxenue, 4To caMoil HU3KO# HEHO, 110 KOTOPOH MOXKET TOPrOBAThCS HHCTPYMEHT, SABJISACTCS
HOITb, HE Bcera BepHo. Hampumep, Bo BpeMs kpaxa (GOHIOBOTO peIHKA B 1929 roay U mociexyromero
MEIBE)KbETO PhIIKA AKI[OHEPHI MHOTUX 00AaHKPOTHUBIINXCS OAHKOB IIOHECIN OTBETCTBEHHOCTD TIEpe]
BKJIJYMKaMH 3TUX OaHKOB. AKIIMOHEPHI TAKUX OAHKOB HE TOJILKO MOTEPSITN NHBECTUPOBAHHBIC B aKIIUH
JICHBI'H, HO TaK)K€ TIOHECIIN YOBITKH CBEPX ITOTO



2,50 nonnapoB 3a akmuio OyJeT MPUMEPHO TaKUM K€ BEPOSATHBIM, Kak M majaeHue c¢ 10
JOJJIApOB 10 5 10J11apOB 32 aKLUIO.

Jlorapudbmudeck HopMaBHOE

HopmansHoe

Pucynok 3-15 Hopmanvroe u nocapugpmuiecku HopmanibHoe pacnpeoeieHus

Jlorapudmudecku HOpMaIbHOE pacmpeereHne, pUCyHok 3-15, paboTaeT TOYHO TaK ke,
KaK U HOPMAJILHOE pachpesielieHHe, 3a TeM HCKIFYEHUEM, YTO TPHU JIorapu(MUUECKU
HOPMAaJHHOM pACIPEICICHIHH Mbl UMEEM JIeJIO C MPOICHTHBIMH W3MCHCHHUSMH, a HE
aOcomoTHbIMU. Temepp pacCMOTpPUM JIBUKCHHE BBEpX. B  COOTBETCTBUH C
norapuMUYECKH HOPMAJIBHBIM pacmpe/esiecHneM IBIKeHue ¢ 10 moiutapoB 3a akKIHio
10 20 moJiIapoB 3a aKIMI0 aHAJOTMYHO JIBMXKEHHIO ¢ 5 moiuiapoB a0 10 moiiapoB 3a
aKIMIo, TaK Kak o0a 3TH JBWKEHUSA MPeACTaBisitoT moBeimieHne Ha 100%. DT10 HE
O3HaYaeT, YTO Mbl HEe OyJeM HCIIOJB30BaTh HOPMAJIbHOE pacmpeaeicHue. Mbl mpocTo
MMO3HAKOMUMCSI C JIorapu(PMHUYECKH HOPMAIBHBIM PACIPEICICHHEM, ITOKAKEM €ro
OTJIMYUE OT HOPMAIILHOTO (JOrapU(pMHUECKH HOPMAIILHOE PaCIpe/Ie]ICHUE UCIOIb3YyeT
MIPOIICHTHBIC, & HE a0COJIFOTHBIC U3MEHCHHUS IICHBI) U YBUIUM, YTO OOBIYHO HMEHHO OHO
UCTIONIB3YeTCSl MPH OOCYXKICHUW IICHOBBIX JBW)KCHUH WJIM B TOM Cllydae, KoOrua
HOpMaJbHOE paclpeleicHHe OrpaHUYeHO CHU3Yy HyJem. Jlis WCmoiib30BaHUs
JOrapu(pMHUUECKH HOPMAJIBHOTO  pachpelesicHHs HEeOoOXOquMO TpeoOpa3oBhIBATh
JIaHHBIE, C KOTOPHIMHU BBl PabOTaeTe, B HATYPAIbHBIC JIOTAPH(MBI .

[TpeoOpa3oBaHHbIC JaHHBIC OYIyT HOPMAIBHO PACHPECNATHCS, eciin HeoOpaboTaH-
HBIC JJAHHBIC PacTPECIUINCh JIOTapUPMUICCKH HOPMAIBHO. Eciiu MBI paccmarpruBaeM
pacrpeeieHue U3MCHEHUH 1IEHbl U OHO JIOTAPU(PMHUYECKH HOPMAaIbHOE, TO MOYKHO HC-
MOJIb30BaTh HOpMabHOE pactpenencHue. CHadama MbI JTOJDKHBI Pa3AeiUTh KaxkIyIo
IIEHy 3aKphITHS Ha TPEIBIAYIIYIO IIEHY 3aKpbITUs. JlOMyCTHM, MBI paccMaTpHBaeM
pacnpe/elieHne eXEMECSIIHBIX IIeH 3aKPBITHS (MOKHO HUCIIONB30BAThH 000N BPEMEHHOM
MEPUOJI: YacOBOW, JHEBHOW, TOJOBOM © T.1.). [IpeAnmoyio’KuM, IIEHbI 3aKpPBITHS
MocJIeIHUX Tt MecsitieB — 10 momapos, 5 momapos, 10 gomtapos, 10 qonmapos u 20

' Pasnmume MeKIy JECATHYHBIM M HATYpaTbHBIM JIOTapu(pMOM clesyiomiee. JlecATHUHbINH Torapupm —
9TO Jjorapudm, KOTOphId UMeeT B ocHOBaHWMHM 10, B TO BpeMsl KaK HaTypajbHBIA Jlorapudm nMmeer B
OCHOBaHMH 4HCIO €, rae e = 2,7182818285. Jlecarnunblii torapudm X MaremMaTndecku 0003HAYAeTCs
log(X), B TO BpeMs Kak HaTypalbHBIN orapudm obo3HavaeTcs 11(X). HaTypansHblil torapudM MOKeT
OBITh TIPeOOpa30BaH B ICCSATUYHBIN ITyTEM YMHOXEHUS HaTypasbHOro jorapupma Ha 0,4342917. Takum
e 00pa3oM MbI MOXeM Ipeo0pa3oBaTh NECATHYHBIH JIOrapu(M B HATYPAIbHBIH MyTeM YMHOXKEHHS
JIEeCSITMIHOTO Jorapugma Ha 2,3026.



JI0JIJIapOB. DTO COOTBETCTBYET MOHMXKEHUIO0 Ha 50% BO BTOPOM MecsIIe, TOBBIILICHUIO Ha
100% B Tperbem Mecsle, noBbiIeHUIO0 Ha 0% B 4ETBEPTOM MECSIE U MOBBILICHUIO HA
100% B mstom Mmecsne. COOTBETCTBEHHO Mbl moiayuuM yactHeie 0,5; 2; 1 m 2 mo
€XKEMECSTYHBIM U3MEHEHHUSIM IIEH CO BTOPOTO MO MATHIM Mecsubl. IT0 TO ke, yto © HPR
HAIlIe MOCIeA0BaTeIbHOCTH. Teneph Mbl JOJKHBI Mpeodpa3oBaTh X B HATypaJbHBIC
sorapu@mbl, YTOOBI U3YUYHUTH MOJYUYEHHOE paclpeesieHue Ha OCHOBE MaTeMaTH4YEeCKOIO
ammapara HOpMaJIbHOTO pactpenesneHus. Takum o0pazom, HaTypaibHbIN norapudm 0,5
paBen -0,6931473, In(2) =0,6931471 u In(1) = 0. Temepr K pacupeneieHUIO ITHX
MpeoOpa3OBaHHBIX JAHHBIX MBI MOXEM TMPUMEHITh MaTeMAaTUYECKHUE METOJIbI,
OTHOCAILMECS K HOPMAJIbHOMY pacIpeaesICHUIO.

IMapameTpuyeckoe onTumaibHoe f

MBI HEMHOTO TTO3HAKOMUJIMCH C MaTEMaTHKOW HOPMAJILHOTO W JIOTapU(PMUYIECKH HOP-
MaJIBHOTO paclpesieleHuss U Ternepb MOCMOTPUM, KaK HaxXOAWTh ontuMmaibHoe f 1o
HOpMaJbHO paclpeneiaeHHbIM pesyibTaraM. ®opmyna Kemnm sBisercs npumepom
napameTrpudeckoro ontuMmainbHoro f, rae f sBuserca ¢yHkuuel nByx mapamerpoB. B
dopmyne Kemmm BBOJHBIE MapaMeTpbl — 3TO MPOIEHT BBIUTPHIIIHBIX CTaBOK U
OTHOIIIEHHE BBIMIpbINIA K mpourpsliy. OnHako Gopmyna Kennu gact Bam onTUMaibHOE
f Tonmpko TOrnA, KOrja BO3MOXKHBIE PE3YJIbTaThl UMEIOT OEPHYJUIMEBO pacHpeesICHUE.
Hpyrumu cioBamu, (opmyna Kemnu nact mpaBuibHOe ontumanbHoe f, Kornma ectsb
TOJIBKO JiBa BO3MOXHBIX pe3yibTaTra, B MPOTHUBHOM Cllydyae, Kak, HampuMep, B
HOpPMAaJIbHO paclpeseseHHbIX pe3yibTatax, Gopmyna Kemau He gacT BaM NpaBHIIBHOE
orrruMaibHoe f-.

[TapameTpuueckne MeTOAbI ropas3io MOIIHEe SMIUpUYecKux. PaccMoTpuMm cutyanmio,
KOTOPYIO MOKHO TIOJHOCTBIO ONMHUCAaTh OEpHYJUIMEBBIM pacmperesieHHeM. Mbl MOXeM
paccuutath ontuManbHoe f nu6o w3z Qopmynsr Kemnmm, nmbo ¢ momorbro
sMnupuyeckoro merozga. Jlomyctum, Mol BeiurpbiBaeM 60% Bpemenu. [Ipennonoxum,
Mbl OpocaeM HECUMMETPUYHYIO MOHETY, W IpH AOJNrod mociegoBaTenbHocTH 60%
OpOCKOB OyayT NMPUXOIUTHCA Ha JUIEBYIO CTOPOHY. [103TOMY MBI Ka)XIblii pa3 CTaBUM
Ha TO, YTO MOHeTa OyJeT BbIaJaTh Ha JIMLEBYIO CTOPOHY, U BBIUTPHILI cocTaBiseT 1:1.
N3 dopmyner Kemn ciienyet, uro Hago craButh 0,2 Hamiero cuera. Takke JOMyCTHM,
410 U3 npouutbix 20 6pockoB 11 BeImanu IuieBoOi CTOpoHOI, a 9 oOpaTtHOi. Ecniu OBl
MBI HMCTIONIBb30BaIM ATH 20 CHENOK B Kaue€CTBE BBOJHBIX JAHHBIX JUISI SMIHUPHUYECKOIO
MeToza pacueta f, pezynprarom O6bUI0 OBI TO, YTO ciexyeT puckoBath 0,1 Hamiero cyera
Mpu  Kaxaou crnenyromieil craBke. Kakoe 3Hauenue mnpaBuibHO, 0,2, MOITy4YeHHOE
napameTpudeckuM MetooM (hopmyna Kemin ¢ OepHyIIMEBBIM pacipeeseHueM), WK
0,1, HalimenHoe sSMmmHpUYecku Ha ocHOoBe 20 mocienHux OpockoB? IIpaBUIBLHBIM
OTBETOM siByisieTCsl 3HaueHue 0,2, HalIeHHOE C MOMOILBIO0 MapaMETPUUECKOr0 METO/a.
[IprunHa B TOM, YTO KaX/blil nocneayouuii 6pocok nmeer 60% BEpOATHOCTH BBINACTH
JIMLIEBOI CTOPOHOM, a He 55% BEpOATHOCTH, UTO CelyeT U3 pe3ysbTaToB 20 MmociaeHuX
OpockoB. XOTsI MBI pacCMaTpUBaeM TOJIBKO 5% OTKJIIOHEHUE B BEPOSTHOCTH, TO €CTh |
Opocok u3 20, pe3yibTaThl IOCJIE NPUMEHEHUs pa3HbIX 3HaueHud f OyayT cuiIbHO
ornuyarbesa. BooOmie mapameTpuyeckue METOAbl BHYTPEHHE Oojee TOYHBI, YeM
SMIUpHUYECKUE (TIPH YCIOBUH, YTO Mbl 3Ha€M pacHpe/iesieHHe pe3ybTaToB). DTO MEepBOe
NPEUMYIIECTBO  MapaMeTpudyeckoro  merona. Campiii  OONBIION  HEZOCTATOK
napaMeTpU4YecKUX METOJOB COCTOMT B TOM, YTO Mbl JOJDKHBI 3HaTh, KaKUM

? 31ech MbI TOBOpUM 0 hopMynax Kemmm B eIMHCTBEHHOM 4HCIIE, XOTs, (HAaKTHUECKH, €CTh JBE BEPCHH
¢dopmynel Kemumu: onHa amst citydasi, KOrja OTHOIIEHHME BBIMIPBINIA K MPOMIPHINY cocTaBisier 1:1, a
JIpyras Ui ciydas, KOrJla OTHOIIEHHE BBIMTPHIINIA K MPOUTPHINIY HMPOU3BOJIBHO. B 3TON rinaBe MbI
UCXOMUM M3 OTHOWmEHHA 1:1, Mo3TOMy He MMeeT 3Ha4deHHs, Kakylo MMeHHO ¢opmyny Kemmm wmel
UCTIONB3YEM.



pacripenienieHue pe3yJibTaToB OyAeT B TEYCHHE JUIMTEIBHOTO BpeMeHu. Bropoe
MPEUMYIIECTBO COCTOUT B TOM, YTO JUISI SMIUPUYECKOTO MeTona mpebylomcs
HUCTOPUYECKHE JTaHHBIC, B TO BpeMs Kak JJIs MapaMeTPUYECKOTO B 3TOM HET HEOOXO-
mumMocTH. Kpome Toro, aTa HCTOpus J0JKHA OBITH JJOBOJBLHO MPOTSHKEHHON. B TONIBKO
9TO PACCMOTPEHHOM TPUMEPE MOKHO MPEINOJIOKUTh, YTO, €ClTu OBl Y Hac ObLIa MCTO-
pust 50 OpockoB, MBI OBl MOMYYMIIN dMIHpHUeckoe ontumanbHoe f Ommwke k 0,2. [lpu
uctopun 1000 O6pockoB oHO ObulO ObI eme Ommwke. ToT ¢akT, 4TO SMIUPUUYECKUE
MeTOABl TPeOYIOT OBOJIBHO OOJIBIIOr0 00beMa MCTOPUYECKHX JTaHHBIX, CBEJ BCE HX
HCIOJIb30BAHUC K MCXAaHUYCCKUM TOPIrOBbBIM CUCTCMAM. TOT, KTO B TOPIroOBJC
UCIOJIB3YET YTO-THOO0 OTIMYHOE OT MEXaHWYECKUX TOPTOBBIX CHCTEM, Oy/Ib TO BOJIHBI
DIIuoTTa WIN q)yH,HaMeHTaJIBHI:IC AAHHBIC, TMPAKTUYCCKU HC HMCECT BO3MOXHOCTU
UCIOJIb30BaTh MeTo] ontuMaibHoro f. C mapaMeTpuueckKUMH METOAAMHU JI€I0 OOCTOUT
uHaue. Harmpumep, TOT, KTO KeJaeT CIIerno ciae0BaTh KAKOMY-HUOYAb PHIHOYHOMY TYpY,
UMeeT Tenepb BO3MOXKHOCTh HCIOJIBb30BaTh ontumanbHoe f. B 3TOoM cocTtouT Tperbe
MPEUMYIIECTBO IMapaMETPUUIECKOT0 METOJa — OH MOXKET HCIOIB30BaThCS JH00bIM
mpetidepom Ha 10b6om puiHKe. B TOM ciydae, KOrja HE MCIOJB3YETCs MEXaHU4YecKas
TOproBsas CUCTEMA, CICAYCT MIOMHUTHL O BAXKHOM JJOITYIICHUU. OHO cocTOUT B TOM, 4YTO
Oynyuiee pacmpeneieHue NpuObUIeH W yOBITKOB OyJeT HalOMHHATh PACIpECIICHUE B
ponuIoM (ITO3TOMY MBI M PACCUUTHIBAEM ONTUMAIbHOE f), 3TO MOMKET OKa3aTbCs MeHee
BEPOSATHBIM, YEM B CITydae UCIOJIb30BAHUS MEXaHUYECKOU CHCTEMBI.

Bce BrllieckazaHHOE 3aCTaBIIICT MO-UHOMY B3TJISIHYTh HAa OXHJIaeMyI0 paboTy JTr000ro
HE TIOJIHOCTHI0 MeXaHndeckoro meromaa. Jlaxke nmpodeccnonansl («pyHmaMeHTa-TUCTBD»,
IIoCJIE10BaTECIIN T"anna unu Dmmnorra u T.H.), HCIIOJIB3YIOIIUC TaKUC MCTOMBI, OGpG‘IeHBI
Ha HeyJlauy, €CJIM OHU HaXOJAATCs JJAJeKo cripaBa oT nuka kpusoi f. Eciou oHu ciaumkom
AAJICKO CJICBA OT IMMKA, TO IMOJy4YaT I'C€OMCTPHUYCCKU 60.]166 HU3KHUC HpI/I6BI.III/I, qeM Hux
OIBIT W HABBIKK B ITOH OOJIACTH TO3BOJIAIOT. boliee TOTro, MPAKTHKH HE MOJTHOCTHIO
MEXaHMYECKUX METOJIOB JTOJIKHBI MOHUMAaTh, YTO BCE CKazaHHOE 00 onTHUMalbHOM f U
YUCTO MEXaHHUYCCKHUX METOOdAaX 6YI[6T HUMCTH MMPAMOC OTHOIICHHUE U K UX CUCTCMAM. 3910
HAJ0 YYUTHIBATh MPU UCIOIB30BAaHUU MOJOOHBIX MeTOA0B. [loMHHTE, YTO MPOUTPHIIIN
MOTYT OBITH SHAYUTCJIBbHBIMH, HO 3TO HC O3HAYACT, YTO MCTO HC CICAYCT NPUMCHSITD.
YerBepToe U, BO3MOXKHO, HauOOIblIee MPEHUMYIIECTBO MapaMETPHUECKOTO METoa
OIpCaAcCICHUSA ONITUMAJIbBHOI'O f cocTtour B TOM, 4YTO HapaMeTpI/ILIGCKPIﬁ METO IMO3BOJIACT
CO3/1aBaThb MOJENHU «YTO eciu». Hampumep, Bbl pemdiad TOProBaTh IO PHIHOYHOU
cucTeme, KoTopas paboTaia JOCTaTOYHO YCIEIIHO, HO XOTUTE MOATOTOBHTHCS K CUTYa-
[IMU, KOTJa 3Ta PHIHOYHAS CHCTEMa MPEeKpaTUT Xopoiio padoraTth. [lapamerpuueckue
MCTOABI IMMO3BOJIAIOT BAPbUPOBATH BalllM BBOJAHBLIC IMAPaMCTPhI IJIA OTPAKCHHUA BO3MOK-
HBIX M3MEHEHMi, u Ormaromaps 3TOMy IMOKa3aTh, KOTJa PHIHOYHAS CHUCTEMa MPEKPATHUT
xopoio paborats. Emie pa3 moBTOPIOCH: MapaMeTPUUECKHE METOIBl HAMHOTO MOIIIHEE
AMIUPUYECKUX.

3aueM BOOOIIE WCIIONB30BaTh AMIHPHUECKUe MeTonasl? OHM HMHTYHTHBHO Oolee
OUYeBUJIHBI, YeM mapamerpuueckue. CielnoBaTENbHO, AMIUPUYECKUE METOABI HE00-
XOJUMO HM3y4aTh JIO MEpexojia K MmapaMeTpudecKuM. MBI yKe JOCTaTOYHO TOIPOOHO
paccMoTpeNny SMIHUPUYECKUI MOAXOM M MO3TOMY TOTOBBI M3y4aTh MapaMeTpHUYECKHe
MCTOBI.

Pacnpenesnenue ToproBoix npuobLiIei u yobiTkoB (P&L)

PaccmoTpuM cienyomyto mocieaoBaTeaIbHOCTh 232 TOProBBIX MPHUOBLICH U YOBITKOB B
nyHkTax. He umeeT 3HaueHus, K KaKOMy TOBapy MJU CUCTEME OTHOCUTCS 3TOT MOTOK
JTAHHBIX — 3TO MOXeET OBITh JIt00ast CUCTEMa Ha JF0O0M pBIHKE.



Ne cnenxu P&L Ne cpenku P&L Ne cnenxu P&L Ne cpenku P&L
1.0,18 25.0,15 49.0,17 73. 0,22
2.-1,11 26.0,15 50.-1,53 74. 0,92
3.0,42 27.-1,14 51.0,15 75. 0,32
4.-0,83 28.1,12 52.-0,93 76. 0,17
5.1,42 29.-1,88 53.0,42 71. 0,57
6.0,42 30.0,17 54.2,77 78. 0,17
7.-0,99 31.0,57 55.8,52 79. 1,18
8.0,87 32.0,47 56.2,47 80. 0,17
9.0,92 33.-1,88 57.-2,08 81. 0,72
10.-0,4 34.0,17 58.-1,88 82. -3,33
11.-1,48 35.-1,93 59.-1,88 83. -4,13
12.1,87 36.0,92 60. 1,67 84. -1,63
13.1,37 37.1,45 61.-1,88 85. -1,23
14.-1,48 38.0,17 62.3,72 86. 1,62
15.-0,21 39.1,87 63.2,87 87. 0,27
16. 1,82 40.0,52 64.2,17 88. 1,97
17.0,15 41.0,67 65.1,37 89. -1,72
18. 0,32 42.-1,58 66. 1,62 90. 1,47
19.-1,18 43.-0,5 67.0,17 91. -1,88
20.-0,43 44.0,17 68. 0,62 92. 1,72
21.0,42 45.0,17 69. 0,92 93. 1,02
22.0,57 46.-0,65 70.0,17 94. 0,67
23.4,72 47.0,96 71.1,52 95. 0,67
24.12,42 48.-0,88 72.-1,78 96. -1,18
ITIpooondicenue

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

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

98. -4,83 127. 0,32 156. 0,87 185. 0,35

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

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

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

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

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

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

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

106. -1,88 135. 0,52 164. 1,42 193.0,32

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

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

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




110. 1,22 139. -1,07 168. 2,12 197. 0,17
111. -0,99 140. -0,98 169. 0,62 198. 0,67
112. 1,37 141. 1,07 170. 0,57 199. -0,56
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

No cnenku P&L Ne cenku P&L Ne cnenku P&L No cnenku 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 Mbl XO0TUM onpeenuTh NPUBEACHHOE TapaMeTpruueckoe onTuMainbsHoe f, HaMm mpu-
nercs mpeoOpa3oBaTh 3T TOProBble MPHUOBLIM U YOBITKM B MPOICHTHBIC TOBBIMICHUS U
MOHWXEHUSI (OCHOBBIBasCh Ha YypaBHeHUsx ¢ (2.10a) mo (2.10B)). 3arem MbI
npeoOpa3yeM 3TU MPOLEHTHbIC MPHOBUIM U YOBITKH, YMHOXHB MX Ha TEKYLIYIO LEHY
6a3oBoro mHCcTpyMeHTa. Hanpumep, P&L Ne 1 cocramser 0,18. Jomyctum, 4to meHa
BXxoJa B 3Ty caenky Obuta 100,50. Takum o0pa3om, NpOIEHTHOE MOBBIIMIEHUE MO 3TOU
caenke oOyner 0,18/100,50 = 0,001791044776. Tenepb NpeAnoNoKHM, YTO TEKYIIas
1eHa 6azoBoro uHCTpyMeHTa cocrapisier 112,00, Ymuaoxus 0,001791044776 na 112,00,
MBI TIosydaeM TmpuBeneHHoe P&L = 0,2005970149. UYtoObl MOMYyYHTH TOJIHBIE
NIPUBEJICHHBIC TaHHBIE, HEOOXOIMMO MPOENATh ATy MPOLeypy Ul BceX 232 TOProBhIX
pUOBLIEH U YOBITKOB.

HezaBucumo ot TOro, OynemM Mbl MPOBOAMTH PACUYEThI, UCIOIb3YsS IMPHUBEICHHBIC
JaHHbIE, WK HET (B 3TOM rjaBe Mbl HEe OyJIeM UCIOIb30BaTh IPUBE/ICHHBIEC TaHHBIE), MbI
BCE PAaBHO JIOJKHBI PaCCUUTATh cpeiHee (apupMEeTHIECKOe) U CTaHAAPTHOE OTKIOHEHHE
COBOKYMHOCTH 3TUX 232 TOpProBBIX MpHOBLIEH W yOBITKOB. B Hamem ciydae 3To
0,330129 u 1,743232 cootBeTcTBEHHO (€ciy Obl MBI IPOBOAMIIN ONEpaIllMU Ha TPUBE-
JICHHOM OCHOBE, HaM Obl IOHAJOOMIIOCH ONPEIEIATh CPEIHEE U CTaHIAPTHOE OTKIIOHE-
HUE M0 NPUBEIEHHBIM TOProBeiM P&L). Tenepb Mbl MOXEM HCHOIB30BaTh ypaBHEHUE
(3.16), uTOOBI TIpeoOpa3oBaTh KaXIYI0 OTACIBHYIO TOPTOBYIO NMPHOBUTE U YOBITOK B
CTaHJIAPTHBIC €IUHUIIBL.



(3.16) Z=(X-U)/S,
rae U = cpenHee 3HaUYCHHE TaHHBIX;
S = craHgapTHOE OTKIOHEHHUE TaHHBIX;
X = HaOnromaeMas TOUKa JaHHBIX.

s cnenku Ne 1 npeo6pazyem npubsib 0,18 B cTaHgapTHBIE €TMHUILIBL:
7=(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 mpeoOpa30BBIBAIOTCS B -
0,8261258398; 0,05155423948 u -0,6655046488 cranmaptHbix enuuuibl. [locne Toro,
KaK Mbl IpeoOpazyeM BCe TOProBble NMPUOBUIM U YOBITKM B CTaHIAPTHBIC €IMHMULIBL,
MOKHO cOOpaTh B sAYEHKU TeNeph yKe HOPMHpOBaHHbIE AaHHbIE. BcoMmHuTe, 4TO IpU
HINYUK S4YeeK TepseTcs 4acTb MH(OpMAIMM O paclpelesieHuH (B HalleM clyyae o
pacnpesesieHnu OTAEIbHBIX CIENIOK), HO XapaKTep pacHpelielieHUs OCTaeTCsl TEM Ke.
Homyctum, Mbl nomemaeM 3ta 232 cnenku B 10 sueek. KonmnuecTBo siueex BbIOpaHO
MIPOU3BOJILHO — MBI MOTJIH OBl BEIOpaTh 9 mim 50 sueex.

232 PeanbHble CHENKH

-

HopmanbHoe pacnpesnelieHue

Pucynox 3-16 232 coenxu 6 10 avevixax om -2 0o +2 cuemsl u HOpManbHoOe
pacnpeodeneHue

Korga mbl pa3meniaeM JaHHBIE B SIYEHKH, TO JOJDKHBI BEIOpAaTh WHTEpBAI 3HAYCHHIA, B
KOTOPOM DPAaCIOJIOkKEHbI TUeku. Mbl BbIOEpEeM MHTEpBal OT -2 70 +2 CUIMBL. JTO 03-
HavaeT, 4To y Hac OyaeT 10 olMHAKOBBIX SIYEEK MEXKIY -2 CTaHAAPTHBIMU €IUHULIAMHA U
+2 cTaHJapTHBIMHU eAMHUIAMU. Tak Kak MeXIy -2 U +2 4 cTaHAAPTHBIX €IUHHIIBI U MbI
JEeTUM 3TOT nuara3oH Ha 10 paBHBIX yactei, To momydaem 4 / 10 = 0,4 crangapTHBIX
eIMHUIIBI B Ka4eCTBE pa3Mepa WU «IIUPHUHBDY KaxIou stueiiku. [TosToMy Haia nepBas
syeiika OyJeT colepkaTh T€ CHCIKH, KOTOpble ObUIM B Jauama3oHe oT -2 1o -1,6
CTaHJAPTHBIX €AMHUI, Clefylolas suyeiika OyneTr conepxarb caenku or-1,6 mo-1,2,
3atem oT -1,2 1o -0,8, u Tak gayee, MOKa MOCIACAHSS STYCHKA HE BMECTHT CICIKH MEXY
1,6 u 2 craHmapTHBRIMU elMHUIIAMU. B HamieMm ciyyae Te CAEIKH, KOTOpbIE MeHee —2
CTaHIAPTHBIX €IUHHII WM Oosblie +2 CTaHAAPTHBIX CIMHHUI, He OyAyT pa3MelIeHbl B
SYEHKH, U MBI UX NpouUrHopupyem. Eciam Obl MBI MOKeNaaw, TO BKJIIOYWIN ObI UX B
KpaliHue sluefKH, pa3MECTUB TOUKH JAaHHBIX MEHee -2 B f4eiKy oT -2 1o -1,6, u Takum
e 00pa3oM MOCTynuwiIn Obl B OTHOLIEHUM T€X TOYEK JAaHHBIX, KoTopble Oosbie 2. Ko-
HEYHO, MbI MOTJIM Obl BBIOpATh OoJiee MIMPOKUN Juana3oH, HO 3TU CIACJIKH HaXOSATCs 3a
npeenaMy BIOpaHHBIX slU€EK, U Mbl UX HE YUUThIBaeM. J[pyrumMu cliOBaMH, Mbl HE pac-



cmaTtpuBaeM cnueiku, P&L B xotopeix mensbine, uem 0,330129 - (1,743232 * 2) = = -
3,1563, nwnu 6omnwmie, yeM 0,330129 + (1,743232 * 2) = 3,816593. M= ceituac co3ganu
pacmipeaenenue Topropeix P&L cucremsl. Pacnipenenenue conepxkut 10 Touek qaHHBIX,
TaK Kak MbI pemmi padotats ¢ 10 suerikamu. Kaxkmast Touka TaHHBIX OTpaykaeT YUCIIO
CHIETIOK, KOTOPHIE TIOMAAI0T B 3Ty sUeiiky Kaknas caenka He MOKET MomacTh 0ojiee ueM
B | sueiiky W ecim cieiika HaXOJIUTCs 3a MpeaernamMu 2 CTaHAapTHBIX €IWHUIL C JII000H
ctoponbl cpenHero (P&L < -3,156335 wnm > 3,816593), torma ona He Oyaer mpen-
CTaBJICHa B 3TOM pacnpenaesieHnu. PucyHok 3-16 mokasbiBaeT pacnpeniesieHne, KOTOpoe
MBI TOJBKO YTO paccuuTaiu. MokeT mokaszarhcsi, UTo pacnpenenenue P&L toprosoit
CUCTEMBI JIOJDKHO BCerJa ObITh CMEIIEHO BIIPABO 3a CUET OOJbIIMX BhIUrpbIIel. Haie
pacnpenenenue 232 TtoproBbix P&L mpexacraBisieT cucreMy, KOTOpas B OCHOBHOM
MPUHOCHUT HeOOoJIbIIe TMPUOBUTH. MHOTHE Tpehaephl UMEIOT OMMUOOYHOE MHEHHUE, YTO
pacnpenenenue P&L momkHO OBITH CMEIIEHO BIPABO ISl BCEX TOPTOBBIX CHCTEM. JTO
HE BCErlla BEpHO, YTO M MOATBEPXKIAET PUCYHOK 3-16. Pa3Hble PHIHOYHBIE CHUCTEMBI
UMEIOT Pa3IMYHBbIC PACTIPECNICHUs, U BaM HE CIIEAYeT O0XKHJIaTh, YTO BCE OHU OYIyT
OJIMHAKOBBIMU. Takxe Ha pucyHkKe 3-16 mokazaHo HOpMaJIbHOE pacripenesneHue as 232
TOproBeix P&L, eciiu 661 OHM OBLTH HOPMAJIBHO paclpeieieHbl. DTO ObUIO CAETAHO IS
TOT0, YTOOBI BBl MOIUIM TpaUyecKu CpaBHUTH ToproBble P&L ans momydeHHoro u
HOpMaJIbHOTO pactipezesieHus. CHavyalla HOPMaJIbHOE paclpe/iesieHue pacCUUTHIBACTCS
JUISl TPAHUL KaKaoW sueiku. s camol neBoi suerku 3to Z =-2 u Z=-1,6. Teneppb
MOJCTaBUM TIOJIy4eHHBbIE 3HaueHus Z B ypaBHeHue (3.21), uToOBl paccuuTath
BEpOATHOCTh. B Hamem npumepe 310 coorBercTByeT 0,02275 mst Z = -2 u 0,05479932
mis Z = -1,6. 3atremM Bo3bMeM aOCONIOTHOE 3HAYCHHE PA3HOCTH JTUX JIBYX 3HAYCHU,
KoTopoe B Hamem npumepe oyaetr ABS(0,02275 - 0,05479932) = = 0,03204932. 3atem
YMHOKUM IOJIyYE€HHBIM OTBET Ha KOJIMYECTBO TOYEK JAHHBIX, TO €cTh Ha 232 (Mbl Bce
elie JOJDKHBI HCIONBb30BaTh 232 CHEIKU, XOTS HEKOTOphIE HCKIIOYAIOTCS, TaK Kak
HAXOJATCs BHE IMana3oHa BHIOpaHHBIX suyeek). Takum oOpazom, eciu Obl JaHHBbIC ObLIN
HOpPMAaJIbHO pacrpezesieHbl U pa3MenieHsl B 10 sueek paBHOW IIUPUHBI MEXITY -2 U +2
cUrMa, Torja camas JjeBas sueiika cogepxana Ob1 0,03204932 * 232 = 7,43544224
anemenTa. Ecnu caenate pacuer s kaxao u3 10 syeex, Mbl MOITYyYUM HOPMAJIbHYIO
KpUBYIO, IOKa3aHHYIO Ha pUCYHKE 3-16.

IMouck onTumManbHOro f Mo HOpMaJBLHOMY pacnpeaejeHUuI0

Ceifuac MBI pa3zpaboTaeM METOJ TMOWCKA ONTHUMAIBHOTO f MO HOpMAalIbHO pacrpee-
neHHbIM AaHHBIM. Kak u ¢popmyna Kemmm, 370 cnoco6 OTHOCHUTCS K MapaMeTPHUIECKUM
MetonaM. OHAKO OH HAMHOTO MOIIIHEe, Tak Kak ¢opmyna Kemmu orpaxkaer TOJIBKO /1Ba
BO3MOJKHBIX PE3yJIbTaTa COOBITHS, @ TOT METOJ MO3BOJISIET MOJIYYUTh MOTHBIA CHEKTP
pe3ynbTaToB (MPH YCIOBUH, YTO PE3yJbTaThl HOPMAIBHO pacIpenesieHbl). Y J00CTBO
HOPMAaJIBHO PacCIpeACIICHHBIX PE3yJbTaTOB (KpoMe Toro ¢akra, 4TO B PeaJbHOCTH OHHU
4acTo SBJSIOTCS MPENeNIOM MHOTHMX JIPYTHUX pachpelesieHui) COCTOUT B TOM, YTO UX
MOXHO omucaTh nByMs mapamerpamu. @opmyner Kemm gagyt Bam ontumanbHoe f s
OCpHYJUTHEBBIX PE3yJIBTATOB, €CIM M3BECTHBI JBa MapaMeTpa: OTHOIICHHE BBHIUTPHIIIA K
MIPOUTPHINTY M BEPOSTHOCTH BBIMTPHINIA. MeToa pacdyera onTUMaabHOTO f, 0 KOTOpOM
MBI ceif4ac paccKa)kem, TakkKe TpeOyeT TONBKO JBa MapaMeTpa — Cpe/iHee 3HAYCHHE U
CTaHJAPTHOE OTKJIOHEHHUE PE3yIhTaTOB. BCIIOMHHM, YTO HOPMAJIbHOE paCIpeiciICHHUE
SIBIISICTCSL HETIPEPBIBHBIM paciipenencHueM. s Toro, 4ToObl UCIIOIB30BaTh STOT METO/,
HEOOXOAMMO JIMCKPETHOE pacmpesnencHue. Jlagee BCIOMHUM, YTO HOPMaJbHOE
pacripesieliecHUe SIBISIETCA HEOTrpaHUMYEeHHBIM pacnpeneneHuem. Ilepebie nBa 1ara,
KOTOpBIE MBI JOJDKHBI CHAENATh I HAaXOXICHHs ONTHUManbHOro f mo HopMaibHO
pacipeqesIeHHbIM JaHHbIM, — 3TO ONPENENINTh, (1) Ha CKONBKO CHUTMa OT CpPEAHETrO
3HAQYCHHWsI MBI yCEKaeM pacrpejeneHne W (2) Ha CKOJIBKO PaBHOOTCTOSIIIMX TOYEK
JTAHHBIX MBI Pa3JeIUM UHTEPBAT MEXKIY IBYMSI KpalHUMU TOYKaMHU, HaleHHBIMU B (1).
Hanpumep, mbl 3HaeM, 4to 99,73% Bcex TOUEK MAHHBIX HAXOAATCA MEXAY IUIIOC U



MHUHYC 3 cUT'Ma OT CPEIHEro, MO3TOMY MOKHO UCIOJIb30BaTh 3 CUI'Ma B KauecTBe Iapa-
metrpa ans (1). JIpyrumu cioBamMu, Mbl paccMaTpHBaeM HOpPMajibHOE pacHpeeseHue
TOJIEKO MEXIy MUHYC 3 CUTMa U IUTIOC 3 curMa OT CpeiHero 3HaueHus. Takum oOpa3om,
MbI oxBaTbiBaeM 99,73% Bcell aKTUBHOCTH B IpEAEIaxX HOPMAJIBHOIO PACHPEIEICHUS.
BooOmie, ams aToro mapameTpa Jydie UCHOIb30BaTh 3Ha4eHHe oT 3 10 5 curma. Uto
KacaeTcsi 4ucia PaBHOOTCTOSALIMX TOYEK JAaHHBIX (mar 2), Mbl OyJeM HCIOJIb30BaTh
9HCII0, KAK MHUHHAMYM, B JECSTh pa3 OoJiblliee KOTMYECTBA CTAHIAPTHBIX OTKJIOHEHHH,
kotopoe ucnoaszyercs B (1). Ecnu mbr BeiOepem 3 curma miis (1), Torma Bo3pMeM, 1O
kpaiiHeil Mepe, 30 paBHOOTCTOSIIIMX TOYEK JAaHHBIX A1 (2). DTO O3Ha4yaeT, 4To Ha
TOPU30HTAJIBHOM OCH CIETYET OTMETUTh OTPE30K OT MUHYC 3 CUT'Ma JI0 IUTIOC 3 CUTMa U
HaHecTd Ha HeM 30 paBHOOTCTOSIIIMX TOYEK. Tak Kak MeXAy MUHYC 3 CUTMa M IUTIOC 3
CUIrMa HaxoIuTcs 6 curMa M HaM HaJo0 Pa3MeCTUTh Ha 3TOM oTpe3ke 30 paBHOOTCTOS-
IIUX TOYEK, MBI JOJDKHBI pa3aenutb 6 Ha 30 - 1, unu 29. Oto nact Ham 0,2068965517.
[TepBoii Toukoi maHHBIX OyaeT MuHyC 3. 3ateM MbI OyaeM no0aBiath 0,2068965517 k
KaXXJIOM mpeapiayuieil Touke, nmoka He pocturiem mioc 3. W tak nanecem 30 paBHOOT-
CTOSIIIIMX TOYEK TaHHBIX MEXAy MUHYC 3 U turtoc 3. Hameld BTopo#t Touko# JaHHBIX Oy-
net -3 + 0,2068965517 =-2,793103448, tpeTheit TouKo# maHHBIX Oynmer 2,79310344 +
0,2068965517 = -2,586206896, u Tak manee. Takum oO6pa3om, MbI 3a1aguM 30 ToYeK HA
TOPU30HTANBHOM ocu. Uem Ooubllle TOUeK JAaHHBIX BBI UCIIONIB3YyeTE, TeM Jydlne Oyaer
pa3pelieHue HOpMajbHOW KpuBOW. MCmosib30BaHWE KOJWYECTBAa TOYEK B JECATH pa3
0O0JIbIIIe YKCIIa CTAHIAPTHBIX OTKJIOHEHUH HE SIBISICTCS CTPOTHM MPABUIIOM OTPEICIICHUS
MUHUMAJIBHOTO 4HCIa TOYeK JaHHBIX. HopmanmpHoe pacmpezeneHue sBIsSETCS He-
npepuignvim pactipenenenueM. OTHaKO MbI TOJDKHBI CHIENATh €r0 OUCKPEMHbIM, YTOOBI
no Hemy HaiiTu ontumanbHoe f. Uem Oosbliiee 4UCIO PaBHOOTCTOSAIIUX TOYEK JaHHBIX
MBI HUCHONB3yeM, TeM OJIKe Halla JTUCKPETHAas MOJeNb OylIeT K pealbHOMY
HETPEPBIBHOMY pacmpeneinienuto. [loueMy He cienyeT UCIoib30BaTh CIUIITKOM OOJIBIIOE
9uclo ToueK AaHHbIX? Yem Oomblle TOYEK MaHHBIX BBl OyJeTe HCIONb30BaTh B
HOpMaJbHOW KpPUBOM, TeM OOJIblIIE BpEMEHH MOHAT00UTCS sl TOMCKAa ONTUMAaIbHOTO f.
Jaxxe ecnu Bel OyjeTe HCIONB30BAaTh KOMITBIOTEp JUIS TMOWCKAa ONTHUMalbHOTO f, mpu
OOJIBIIIOM KOJUYECTBE TOYCK MAaHHBIX pacdyeT 3aliMeT JIOCTATOYHO MHOTO BPEMCHHU.
bonee Toro, kaxmas HOIMOJHUTENbHASs TOYKA [AHHBIX YBEIWYHBACT pa3pellieHUE B
MEHBIIIEH CTEMEHU, YeM TMpeabiayIias Touka. Mbel OyJeM Ha3bIBaTh OMHCAHHBIC BBIIIE
JIBa BBOJHBIX MapameTpa ocparuuusanowumu napamempamu (bounding parameters).
Tperuit 1 yeTBEPTHI AT MO3BOJIST ONPEACIIUTH CPETHIO apUPMETHUECKYIO CACIKY U
CTaHJIaPTHOE OTKJIOHEHHWE ISl PHIHOYHOM CHUCTEMBI, ¢ KOTOpOi BBl paboraete. Ecnu y
BAaC HET MEXaHMYECKOW CUCTEMBbI, MOXKHO TMOJIYYUTh 3TU YHCIIa U3 OPOKEPCKUX OTUETOB.
OavH U3 pealbHBIX IUTIOCOB PacCMAaTPUBAEMOr0 METO/AA COCTOUT B TOM, YTO JUIS €ro
WCIIOJI30BaHUS HE 0053aTeNbHO padoTaTh MO MEXAaHWYECKOM CHCTEME, BaM Jake HE
HY>KHbI OpOKEpCKHE OTYEeTHl WM TOProBbIE pe3ylbTaThl B OyMaxHoW (opme. Meron
MOXHO HUCTIOJIb30BaTh, PACCUUTAB JBA BBOJHBIX MapaMeTpa: CPEIHIOI0 apu(dMETHUECKYIO
clenKy (B MyHKTax WU JIOJIJIapax) U CTaHAApTHOE OTKIOHEHHE CAENOK (B MyHKTaX WU
J0JUTapax, B 3aBUCUMOCTH OT TOTO, YTO BBI HCIIOJIB3YETe JIJISl CPeTHEH apu(METHICCKON
caenku). Ecnm crangapTHOE OTKJIOHEHHE CIOKHO pacCuMTaTh, TOrAa MPOCTO
MOTIBITANTECh MOHSATh, HACKOJIBKO, B CPETHEM, CHIEIKa OYIeT OTIMYaThCS OT CpeIaHeH
caenku. PaccuumrtaB cpemHee aOCONIOTHOE OTKJIOHEHHUE, BBl MOXETE HCIOJIb30BaTh
ypaBuenue (3.18) mns mnpeoOpa3oBaHUsT OIEHOYHOIO CpPEIHEro abCOIIOTHOTO
OTKJIOHEHHSI B OIIEHOYHOE CTaHAAPTHOE OTKIOHEHUE:

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

rae S = cTaHAapTHOE OTKJIOHEHHE;
M = cpenHee abCOTIOTHOE OTKIOHEHHE.



OTu Ba mapaMmerpa, cpeaHee apuhMETHIeCKOe CpeHEH CACIKH U CTaHIAPTHOE OTKJIIO-
HEHHUE CJEJIOK, Mbl Oy/JeM Ha3blBaTh OeUCMBUMENbHbIMU B800HbIMU NAPAMEMPAMU.
Teneps HaM HAJO B3SATh BCE PABHOOTCTOSIIME TOYKH JAHHBIX M3 Imara (2) U HalTH HX
COOTBETCTBYIOIIIME IIEHOBbIE 3HAYEHMsS, OCHOBBIBAsICh Ha CpelHEeM apu(pMETHYECKOM
3HAQYEHUH U CTAHJIAPTHOM OTKJIIOHEHWHU. BCIIOMHMM, YTO HAllld PAaBHOOTCTOSIIUE TOUYKHU
JAHHBIX BBIPAXKEHbl B CTAHJIAPTHBIX €IMHMUIAX. Ternepp s KaXJAOW U3 3TUX PaBHO-
OTCTOSILIUX TOYEK JAHHBIX MBI HAlJIeM COOTBETCTBYIOIIYIO LICHY:

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

rae D = 1eHoBoe 3Hau€HKE, COOTBETCTBYIOIIEE 3HAUCHUIO CTAaHAAPTHON €AMHULIBL;
E = 3HaueHue cTaHaapTHON €AUHULIBL;
S = cTaHgapTHOE OTKJIOHEHHUE;

U= cpennee apupMeTHIECKOE.

[Tocne TOro kKak Mbl ONPEEIUIN BCE LIEHOBBIE 3HAYEHHs, COOTBETCTBYIOIIME KaXKIOU
TOYKE JaHHBIX, Mbl MOKEM CKa3aTh, YTO CKOHCTPYUPOBAJIU paclpeiesieHue, K KOTOpOMY,
KaK OXHUAAETCs, Oy0ym cmpemumsbcsi TOUKU JaHHBIX.

OpHako JaHHBIA METOJ MO3BOJISIET CAENaTh HAMHOTO Oosbiie. MBI MOXKEM BKIFOYUTH
7IBa JIONOJHUTENbHBIX MapaMeTpa, KOTOpble IMO3BOJISIT HaM pPAcCMOTPETh THUIIBI
CLICHAPUEB «UTO €CIW». JTU IapaMeTpbl, KOTOPbIE Mbl HA30BEM HAPAMEMPAMU «UMO
ecniuy, TO3BOJISIIOT YBUJETh BIUSHUE W3MEHEHUS Hallel cpelHed CAENKU, WIH U3MEHe-
HUS AMCTIEPCUM (CTaHAAPTHOTO OTKIOHEHUS) CHENOK.

[TepBbIit U3 ATUX MapaMeTPOB, HA3bIBAEMBIN cocamuem (shrink), 3aTparuBaeT CpeaHIOI
caenky. CxaTue — 3TO MPOCTO MHOXKUTENb Hallell cpenHel caenku. Bernomuute, yTo
KOI'Jla Mbl HaXOJMM ONTHUMajbHOE f, TO MOMyTHO MOTy4YaeM ApPyrue BeTUYHHbI, KOTOPbIE
SIBIIIIOTCS. TIOJIE3HBIMH TMOOOYHBIMU MPOIyKTaMHu omntuMaibHoro f. Takue pacders
BKJIIOYAIOT cpenHee reoMmerpuueckoe, TWR M cpegHIOO IreoOMETpUYECKYIO CHECIIKY.
CxxaTtue ABIISETCS BEIMYMHOM, HA KOTOPYIO Mbl YMHOXKAa€M CPEIHIOI0 CHEIKY €Ile J0
TOT0, KaK OCYIIECTBIIsIeM Mouck onTumanbHoro f. CrienoBarenbHO, C)KaThe MO3BOJISET
HAM paccyuTaTh ONTUMaNbHOE f IS TOro cimydas, KOTJa CpemHsis CIeNKa 3aTpOoHyTa
cKaTheM, a TaKKe paccuuTaTb HOBbIE IMOOOYHBIE NPOAYKTHL. IIpeAmonoxkum, B
TOpPryeTe B CHUCTEME, KOTopas B IOCIeaHee BpeMsi paboTana o4deHb 3(p(PEeKTUBHO. Bl
3HaeTe, YTO PaHO WIJIM MO3JHO CHCTEMa MPEKPATUT paboTaTh TaK K€ YCIHEIIHO, TO3TOMY
XOTHTE 3HATh, YTO MPOU3OUJIET, €CIIU CPEAHSS cAelika OyJeT yMEHbIICHa HAINOJIOBUHY.
Hcnonwiys 3nauenune cxatus 0,5 (Tak Kak cokaTue SBISETCS MHOXKHUTENEM, TO CPEeIHss
crenka, yMHOKeHHas Ha 0,5, OyneT paBHa IOJIOBHHE CPEIHEH CHENKH), Bbl MOXKETE
HaWTH onTUMalnbHOE f, KOT/Ia cpeAHssl clesika yMEHbIIAeTCsl HaloJIOBUHY. Bbl cMoxkeTe
YBUJETb, KaK TAKUE M3MEHEHHUS 3aTParuBalOT I'€OMETPUUYECKYIO CPEIHIOI0 CHEIKY U
apyrue BenuduHbl. lVcmonb3ys 3HaueHHe ckaTusi 2, Bbl TaKXKE€ CMOXKETE YBHUJIETH
MOCJIEICTBUS YJIBOCHHUS CpeHEN CAENKHU. JpyruMu cioBaMu, mapameTp CXKaThus MOXKET
TAKX€ HCMOJb30BaThCS JUIsl yBEIWYEHHs Ballel cpenHeil caenku. bonee Toro, oH
MO3BOJISIET BaM B3STh HEMPUOBUIbHYIO CUCTEMY (TO €CTh CUCTEMY CO CPeAHEH CAeIKOU
MEHbBIIIe HYyJs) M, HCIOJb3YysS OTpULIATEIbHOE 3HAYEHHE C)KaTus, MOCMOTPETh, YTO
MIPOM30MIET, €CIIM 3Ta CUCTEMa CTaHeT MPUObUIbHOW. JlomycTuM, y Bac €cTh CHUCTEMA,
KOTOpasi MoKa3bIBaeT cpeanioo caenky -100 mommapos. Ecnu BbI OyaeTe MCHonb30BaTh
3HayeHue cxatus -0,5, To momyuuTe omTUManbHOe f AN 3TOro pacmpeneneHus: co
cpenneit caenkoi S0 moyapos, Tak kak -100 * * -0,5 = 50. Eciu 651 MBI MCTIONTB30BaAIH
¢dakTop cxkatus -2, TO TMOJYydWwIM OBl pacrpenelneHue co cpemHen cuenkoi 200
nosutapoB. CrieyeT KpaliHe akKypaTHO HMCIIOJIb30BaTh MapaMeTphbl «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, eCiH, Halpumep, B



OyaymieM, y Bac MO-TIpexHeMy OyJeT oTpuuaTensHoe oxupanue. [pyroil mapamerp
«4TO €CITN» Ha3bIBACTCS pacmsdicenuem (Stretch), HO OH He TIPOTHBOIIOJIOKEH CKATHIO,
KaK MOXXHO ObuIO Obl MOAyMaTh. PacTspkeHHe SBISETCS MHOXHTEIEM CTaHIapTHOTO
OTKJIOHEHMs. BBl MOKeTe HCIOJIb30BaTh 3TOT MapaMeTp ISl ONPEIEIICHUS BIMSHUS
pazdbpoca Ha f u ero moOouHBIE NPOAYKTHL. PacTshkeHue Bcerga IOMKHO OBITh
MIOJIOKUTEIIHHBIM YHCJIOM, B TO BPEMSI KaK C)KAaTHE MOXET OBITh MOJIOKUTEIHHBIM WIIH
OTpHULIATENIFHBIM (ITOKa CpenHss CHeliKka, YMHOXKCHHas Ha C)KaTue, HUMeeT Io-
JOXHUTEIbHOE 3HaueHue). Eciim BB XOTWUTE YBHIETh, YTO MPOM3OWIET, KOTJa Balle
CTaHJApTHOE OTKJIOHEHUE YJBOUTCS, IPOCTO MCIIONB3YITE 3HAUCHHE 2 ISl PACTSKCHHUS.
UToOBI YBUAETH, YTO MPOU3OUIET, €CIM Pa3dpOC YMEHBIIUTCS, UCTIONb3YWTE 3HAUYEHUE
Mmenbie 1.IIpu ucnonb30BaHMM 3TOrO METOAA BBl 3aMETHTE, YTO, KOT/Ia PaCTSIKCHHE
CTPEMHTCS K HYJIO, 3HAYCHHUSI TIOOOYHBIX MPOIYKTOB YBEIHUUBAIOTCS, U, B PE3yJIbTaTe,
BBl TOJy4yaeTe OoJiee ONTHUMUCTUYHYIO OICHKY Oyaymiero, u Haobopot. Cxkarue
paboTaeT MPOTUBOIIOIOKHBIM 00Pa30M, TaK KaK IMPH CKATHU, CTPEMSIIEMCSI K HYJTIO, MBI
nojyyaeM OoJiee IECCUMUCTUYHbIE OLEHKH OyayIiero, u Haooopot. Ilocie Toro kak Mbl
3aJaIiM 3HAYCHUS, KOTOpPBIe OyJIeM HCIIONB30BATh IS PACTSHKCHUS U CKATUs (ceddac u
UL OHOTO, W Ui JPYroro Mbl OyJeM HCIOJb30BaTh €IUHMILY, TO €CThb OCTaBUM
JEHCTBUTEIBHBIC TTapaMeTphl 0€3 U3MEHEHHS ), MOXKHO M3MEHUTD ypaBHeHHUE (3.27):

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

rae D = 3HaueHue 1eHbI, COOTBETCTBYIONIECE 3HAUCHHUIO CTAHIAPTHON €TUHUIIBI;
E = 3naueHue cTaHAapTHON €AMHUIIBI;
S = cTangapTHOE OTKIIOHEHHE;

U = cpenHee apudmMeTHIecKoe.

[TonBenem utoru. [lepBrie aBa mara OnpeaessiOT OTPAHHYUTEIIBHEBIC TTApaMeTpPhI (IHUCIIO0
CUTMa C KaXIOW CTOPOHBI OT CPEIHEr0, a TAaKXKe KOJMYECTBO PABHOOTCTOSLIMX TOYEK
JaHHBIX, KOTOPOE MBI COOMPAEMCs UCTIOIB30BaTh B 3TOM HHTEPBAJIC).
Crnenyromue nBa Iara — 3TO HaXOXKJIEHUE EHCTBUTENIBHBIX BBOJHBIX MapaMETPOB
(cpenneii apuMETHUECKON CHECIKH U CTAaHAAPTHOTO OTKIOHEHHUs). MBI MOXEM IIOo-
JYyYUTh STU TMapamMeTpbl SMIUPUYECKU H3 PE3yJNbTaTOB TOPTOBOW CHCTEMBI WM U3
OpOKEPCKUX OTYETOB. MOXKHO TaKXKe IMOJYYHUTh 3T BEITUYHHBI OIICHOYHBIM ITyTeM, HO
MIOMHHTE, YTO PE3YJIbTAaThl B 3TOM Ciy4yae OyAyT HACTOIBKO TOYHBI, HACKOJIBKO TOYHBI
BaIlld OIEHKH. [ISThI ¥ 1IeCTON mIaru mo3BOISIOT OMPEACIUTh (PaKTOPhI, KOTOPHIE HAZI0
UCIIONB30BaTh [UIsl PACTSHKEHUS W CXKATHS, €CIM Bbl COOMpPAETeCh HCIOIb30BaTh
CIICHApUH «YTO €CIIW», B MPOTHBHOM CIy4ae MPOCTO HCIIOJIB3YWUTE SAVHHIY KaK s
pacTsbkeHus, Tak W g cxaTus. CeAbMbIM IIaroM OyIeT MCIOJIb30BAHHE YPABHEHUS
(3.28) nst mpeoOpa3oBaHUs paBHOOTCTOSIIIMX TOYEK JAHHBIX M3 CTAHIAPTHBIX 3HAUCHUM
nub0 B MYHKTHI, MO0 B JOJUIaphl (B 3aBUCHMOCTH OT TOTO, YTO BBl MCIOJH30BAIH B
KAauecTBE BBOJHBIX JAHHBIX IS CpelHEd apu(PMETHISCKOW CHCIKH W CTaHIapTHOTO
OTKJIOHCHHS ).

BoceMoii miar mo3BOJUT HAWTH BEPOSITHOCTH, aCCOIMUpPOBaHHYIO (associated) (Ha-
XOJSIIIYIOCS BO B3aMMHO OJJHO3HAYHOM COOTBETCTBUH) C Ka)JOH M3 PAaBHOOTCTOSIINX
TOYEK JaHHBIX. JTa BEPOSTHOCTH OINpeesieTcsl ypaBHeHHEM 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),

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

EXP = skcnoHeHUMaabHasi QYHKIIHSI.

Mpg1 6ynem ucnosib3oBaTh ypaBHeHHE (3.21) 6e3 oroBopku «ecim Z < 0, torna N(Z) =1 -
N(Z)», Tak kak HaM HaJIO0 3HaTh, KAaKOBAa BEPOSTHOCTH COOBITHS, PABHOTO WITU
MPEBBILIAIOIIETO 3a/JaHHOE KOJMYECTBO CTAHIAPTHBIX €MHMUII.

Kaxxgas Touka qaHHBIX UMEET CTaHJApTHOE 3HAUCHUE, ONPEe/IIeMOe KaK mapaMeTp
Z B ypaBHeHuu (3.21), a Taxke 3HaUCHUE, BHIPAKEHHOE B JOJUIApax WM IyHKTaX.
CymiecTByeT elie OJHa IEPEMEHHasl, COOTBETCTBYIOLIAS KaXKI0M pPaBHOOTCTOSIIEH
TOYKE JJaHHBIX, — ACCOI[MMPOBAHHAS BEPOSTHOCTb.

AJITOPUTM pacyera

Anroput™m OyzeT NMpOAEeMOHCTPHPOBAH HAa TOPrOBOM IpPUMEpE, YK€ PACCMOTPEHHOM B
5ToM TrnaBe. Tak Kak Hamu 232 CHENKWM BBIpaXEHbI B IMYHKTAaX, HaM CIEAYeT
npeoOpa3oBaTh UX B COOTBETCTBYIOLIHE JOIApOBbIE 3HaueHus. Kakolt ”MEHHO

PBIHOK paccMaTpUBAETCs, HAM HEU3BECTHO, IMOATOMY 3a/JaJIUM IPOU3BOJIBHOE 3HAYEHUE
B 1000 nomnapos 3a myHkT. Takum oOpaszom, cpeanss caenka 0,330129 npeobpazyercs B
0,330129 * 1000 momnapos, unu B 330,13 nonnapa. CtanaaptHoe oTkiIoHeHue 1,743232,
yMHO)keHHOoe Ha 1000 nmomnapoB 3a NMyHKT, craHeT paBHO 1743,23 nomnapa. Tenepb
noctpouM Matpuily. CHavana Mbl JOJKHBI ONPENETUTh Uana3oH (KOJIMYEeCTBO CUTMa OT
CpeIHero), B KOTOPHIi MonajaloT JaHHbIe. B HameM npumepe Mbl BIOepeM 3 curma, 4to
O3HAYaeT AMamna3oH OT MHHYC 3 curma Ao mwioc 3 curma. OTMEThTE, 4YTO CIIEAyeT
HCIIOJIb30BaTh OJIMHAKOBOE KOJMYECTBO CHIMa CJIEBa M cIpaBa OT cpeaHero. [lanee
ClielyeT ONPENEIUThCA C TEM, HAa CKOJBKO PAaBHOOTCTOSIIMX TOYEK JAHHBIX PA3ACIIUThH
MOJIyYeHHBIH MHTEpBaji. BriOpaB 61, MBI MOMyuyuM TOUKY JAHHBIX Ha KaXKAOH AecATOn
YacTU CTaHJApPTHOM enuHUuIbl. Takum o0pa3oM, MbI 3aJaguM CTOJIOEIl CTaHJapTHBIX
3HAYEHUU.

Tenepp MBI JOJMXKHBI OIpENEIUTh CcpenHee apupMeTHUecKoe, KoTopoe Oynem Hc-
MOJIb30BaTh B Kau€CTBE BBOJHOTO JIAaHHOTO. MBI OMpEAeNIUM €ro 3MIUPUYECKH u3 232
CHEJOK, B HameM ciydae oHo paBHO 330,13 momnapa. Jlanee Mbl HailieM CTaHAAPTHOE
OTKJIOHEHHE, KOTOPOE TAKXKE OMPEeTUM IMIMPUIECKH U3 232 CIENIOK, OHO OYyJeT paBHO
1743,23 nonnapa. Temepp paccuumtaeM cToOJOeI] accoruupoBaHHBIX P&L, To ecTh
onpeaenuM P&L nns xaxnoro crangaptHoro 3HadeHus. Ho 1o Toro xak ompenensrts
cTonbeln accouuupoBaHHbIX P&L, MBI MOMKHBI 33aTh 3HAYEHMS Ui PACTSKEHHUS U
cxatus. Tak Kak ceifuac Mbl He cOOMpaeMcs pacCMaTpUBaTh CLIEHAPUHU «UTO €CIIH», TO
BO3bMEM €IUHUILY KaK JUJISl PACTSDKEHMS, TAK U IS CKATUS.

Cpennee apudmernueckoe = 330,13
CrangapTtHoe oTkJI0oHeHuEe = 1743,23
Pactsoxenne = 1

Cxartue = 1



C momoripio ypaBHeHus (3.28) MOXKHO pacCyuTaTh CTOJIOEI] acCOIMUpPOBAaHHBIX P&L.
J171s1 5TOTO BO3BMUTE KaXKJ0€ CTaHIAPTHOE 3HAYCHHUE U MOJICTaBbTE B ypaBHeHHUE (3.28):

(3.29) D =(U * Cxarue) + (S * E * PacTshxenue),
rae D = 3HaueHMe IeHbl, COOTBETCTBYIOIEE 3HAUEHHUIO CTAaHAAPTHOM €MHHUIIBI;
E = 3HaueHue cTaHaapTHON €OUHULIBL;
S = crannapTHOE OTKIIOHEHHUE;
U=cpennee apudmMeTHIECKOE.
IIpu crangapTHOM 3HaueHuu -3 accouuupoBanHoe P&L cocraBnser:

D = (U * Cxarue) + (S * E * Pactsokenue) = (330,129 * 1) + (1743,232 * (-3) * 1) =
330,129 + (-5229,696) = 330,129 - 5229,696 = -4899,567

Takum oOpa3om, accoumupoBaHHoe P&L mpu cTaHgapTHOM 3HAUY€HUH -3 PAaBHO -
4899,567. Tenepr HaMm HaAIO OMNPEACNIUTH accouuupoBaHHoe P&L mis criemyromiero
CTaHAAPTHOIO 3HAYEHMs, KOTOPOE COCTABIIACT -2,9, JUIsl 4ETO PELIMM TO K€ YpaBHEHHE
(3.29), Tonpko Ha 3TOT pa3 BozbMeM E = -2.9. Teneps onpenenum cTonbder accoIuu-
POBaHHON BeposATHOCTH. Ee MOXHO paccuuTaTh, HCIONB3Yysl CTAHIAPTHOE 3HAYCHHE B
KadecTBEe BBOJHOTO JAaHHOTO 1iisg Z B ypaBHeHuH (3.21) 6e3 oroBopku «eciu Z < O,
toraa N(Z) =1 - N(Z)». [Ipu crangapTHoM 3HaueHuu -3 (Z = -3) noiayyaem:

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

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

ABS() = pyHKIM aGCOMIOTHOTO 3HAYCHMUS;

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

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

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

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

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

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

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

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

OtmMmertbTe, eciiu Z uMeeT OTpulaTelbHOe 3HaueHue (Z = -3), HaM He HaJl0 MeHITh N(Z)
Ha N(Z) = 1 - N(Z). Teniepp 1151 Ka)XJ0T0 3HAYECHHS B CTOJIOIE CTAaHIAPTHBIX 3HAYCHUI
OyIyT COOTBETCTBYIOIIME 3HAYCHUS B CTOJOILE accommupoBaHHBIX P&L u B crondue
ACCOIIMMPOBAHHON BEPOSATHOCTH. DTO MOKa3aHO B cienytromei Tadmure. [locie Toro kak
BBI 3aMIOJTHUTE 3TU TPU CTOJIOIA, MOXKHO HAYATh MOUCK ONTUMAILHOTO f 1 ero moOoYHbIX
MIPOJIYKTOB.



CrangapTHoe AcconuupoBannble P&L  AccouunpoBaHHas AcconuunpoanHoe 3HaueHne HPR npu

3HAYCHUE BEPOSTHOCTh =0,01

-3,0 ($4899,57) 0,001350 0,9999864325
-2,9 (84725,24) 0,001866 0,9999819179
-2,8 (84550,92) 0,002555 0,9999761557
-2,7 (84376,60) 0,003467 0,9999688918
-2,6 (84202,27) 0,004661 0,9999598499
-2,5 (84027,95) 0,006210 0,9999487404
2,4 ($3853,63) 0,008198 0,9999352717
-2,3 (83679,30) 0,010724 0,9999191675
2,2 ($3504,98) 0,013903 0,9999001875
IIpooonncenue

CrangapTHoe AcconunpoBannsle P&L  AcconunpoBaHHas AccouumnpoBanHoe 3HaueHne HPR npu
3HAYCHUE BEPOSITHOCTh =0,01

-2,1 ($3330,606) 0,017864 0,9998781535
-2,0 ($3156,33) 0,022750 0,9998529794
-1,9 ($2982,01) 0,028716 0,9998247051
-1,8 ($2807,69) 0,035930 0,9997935316
-1,7 ($2633,37) 0,044565 0,9997598578
-1,6 ($2459,04) 0,054799 0,9997243139
-1,5 ($2284,72) 0,066807 0,9996877915
-1,4 ($2110,40) 0,080757 0,9996514657
-1,3 ($1936,07) 0,096800 0,9996168071
-1,2 ($1761,75) 0,115070 0,9995855817
-1,1 ($1587,43) 0,135666 0,999559835
-1,0 ($1413,10) 0,158655 0,9995418607
-0,9 ($1238,78) 0,184060 0,9995341524
-0,8 ($1064,46) 0,211855 0,9995393392
-0,7 ($890,13) 0,241963 0,999560108
-0,6 ($715,81) 0,274253 0,9995991135
-0,5 ($541,49) 0,308537 0,9996588827
-0,4 ($367,16) 0,344578 0,9997417168
-0,3 ($192,84) 0,382088 0,9998495968
-0,2 ($18,52) 0,420740 0,9999840984
-0,1 $155,81 0,460172 1,0001463216
0,0 $330,13 0,500000 1,0003368389
0,1 $504,45 0,460172 1,0004736542
0,2 $678,78 0,420740 1,00058265

0,3 $853,10 0,382088 1,0006649234



0,4 $1027,42 0,344578 1,0007220715

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

CrangapTHoe AcconunpoBannsle P&L  AcconunpoBaHHas AccouuunpoBanHoe 3HaueHne HPR npu
3HaYECHUE BEPOSATHOCTH =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
1,0 $2073,36 0,158655 1,0006701921
L1 $2247,68 0,135666 1,0006211392
1,2 $2422,01 0,115070 1,0005675842
1,3 $2596,33 0,096800 1,0005117319
1,4 $2770,65 0,080757 1,0004554875
1,5 $2944,98 0,066807 1,0004004351
1,6 $3119,30 0,054799 1,0003478328
1,7 $3293,62 0,044565 1,0002986228
1.8 $3,467,95 0,035930 1,0002534528
1.9 $3642,27 0,028716 1,0002127072
2,0 $3816,59 0,022750 1,0001765438
2,1 $3990,92 0,017864 1,000144934
2,2 $4165,24 0,013903 1,0001177033
2,3 $4339,56 0,010724 1,0000945697
2,4 $4513,89 0,008198 1,0000751794
2,5 $4688,21 0,006210 1,0000591373
2,6 $4862,53 0,004661 1,0000460328
2,7 $5036,86 0,003467 1,0000354603
2,8 $5211,18 0,002555 1,0000270338
2,9 $5385,50 0,001866 1,0000203976
3,0 $5559,83 0,001350 1,0000152327

IMo6ounste npoxyxtsl npu = 0,01:

TWR= 1,0053555695

Cymma BeposaTHocTelt = 7,9791232176
Cpennee reomerpuueckoe = 1,0006696309
GAT = $328,09 nomnnapa.

OntumansHoe f Hamo ucCKaTh cieayromuM obpazom. CHadana BBl JOJDKHBI OIpeEe-
JTUTHCS ¢ MeTogoM Torcka f. MoxkHo mipocTo mepedpars urcna ot 0 10 1 ¢ onpenencH-
HbIM 11aroM (Harpumep 0,01), UCTIONIb3ysT UTEPAIIMOHHBIH METO/I, UM PUMEHUTH METOJT



napaboIMYecKod WHTEPHOJSILNUN, ONUCAaHHBIM B KHUTe «DOpMyINbl yHpaBiIeHHUS
noptdenem». Bam cnemyer ompenenuth, kakoe 3HadeHue f (mexxmy 0 u 1) mo3BojauT
MOJYy4YUTh HauboublIee cpeaHee reomerpuueckoe. Ilocae Toro kak BBl ONMpPENEIUTECH €
METOJIOM TMOMCKa, CIeayeT HalTh accouurpoBaHHoe P&L Haumxyamiero cimydas. B
HalleM npuMepe 3To 3HadueHue P&L, cooTBeTcTByIOIIEE -3 CTaHAAPTHBIM €IUHUIIAM, TO
ectb -4899,57.

Jlnst Toro 4toObl HAMTH CpeHuEe reoMEeTpUYecKue JUIs 3HaueHul f, KoTopble BbI Oynere
nepedupaTb B IOUCKE ONTHMAIbHOIO, HYXKHO IHpeo0pa3oBaTh KaxJ0€ 3HAYCHHE

acconuupoBanHbix P&L u BeposrHocts B HPR. Ypauenue (3.30) mo3Bossier paccuu-
tatb HPR:

(3.30) HPR=(0+@L/(W/(-D)) "R
rae L = acconuupoBanHoe 3Hauenne P&L;
W = acconunpoBanHoe 3HaueHue P&L HauxXyAlero  ciy4vas (3To Bceraa
OTPHUIIATEIILHOE 3HAYEHNUE);
f= rectupyemoe 3HaueHwue f;
P = accounnpoBaHHas BEpOATHOCTD.

Hns f=0,01 naiimem accoumupoBanHoe HPR mpu cranmaptHoM 3HaueHuu-3. Acco-
uurpoBanHoe P& L Hanxynmero ciyyas cocrasisier -4899,57. [Toaromy HPR paBHo:

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

ITocne Toro kak mbl Haiinem accouunpoBanubie HPR s tectupyemoro (0,01 B Hamem
npumepe), MoxkHo paccuutatb TWR. TWR — »3t10 npoussenenne Bcex HPR s
JaHHOTO 3HaueHus f:

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

rae N = o01ee 4nuciio paBHOOTCTOSIIUX TOYEK JTaHHbIX;
HPR = HPR wu3 ypaBuenus (3.30), cOOTBETCTBYIOIIEE TOYKE IAHHBIX I.

[TosTomy muist Hamiero Tectupyemoro 3HaueHus f= 0,01 TWR pasno:

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

Mpgb1 Mmoxem Jierko npeodpazoBath TWR B cpennee reomerpuueckoe, Bo3eass TWR B
CTCIICHb, PAaBHYIO CIAWHUIC, HOHGHCHHOﬁ Ha CyMMY BCCX aCCOUHMUPOBAHHBIX
BEPOATHOCTEH.

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

i=1
rae N == 4uciao paBHOOTCTOSIIUX TOUEK JIAHHBIX;

R = aCCoOMMUPOBaHHAA BEPOATHOCTb TOUKH JAHHBIX 1.

Ecnu MBI IpocyMMHUpyeM 3HaUCHHS CTOJIONA, KOTOPBIM BKIOUaeT 61 acCONMUPOBAHHYIO
BEpOSITHOCTH, TosyuuM 7,979105. Tlostomy cpennee reomerpuueckoe mnpu f= 0,01
paBHoO:

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



MBI MOKEM TaK)Ke paccuuTaTh CPEelHIOI reoMerpuueckyro caenky (GAT). Oro cymma,
KOTOPYIO BBI ObI 3apaboTaay B CPEAHEM Ha KOHTPAKT 3a CIEIKY, €CJI Obl TOPTOBAIIN TIPH
3TOM pacrpeie]IeHUN Pe3yIbTaTOB U MPH JaHHOM 3HaYeHHH f.

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

rae  G(f) = cpennee reomeTpuyecKkoe sl TaHHOTO 3Ha4YCHHUS
W = acconuupoBanHoe P&L Hanxynamiero ciayyas.

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

Taxum oOpazom, B cpelHEM Ha KOHTPAKT MOXKHO OXKHMJaTh BeIUrphIma B 328,09 nomnapa.
Tenepr mepeiineM K cienymoleMy 3HadeHHIO f, KOTOpoe JOKHO TECTHPOBAThCS B
COOTBETCTBHUHM C BHIOpaHHOM mpolieaypoit noucka ontumansHoro f. B Hamewm ciyyae Mbl
nposepsieM 3HaueHus f or 0 go 1 ¢ marom 0,01, Tak 4TO ClEIYIOIIMM TECTHUPYEMBIM
snauenueM f oyzer 0,02. Paccuntaem HOBBIM cTonber acconmupoBanubix HPR, a taxke
Haiinem TWR u cpennee reomerpuueckoe. 3HaueHue f, kotopoe B pe3yibTare AactT
HauBBICIIEE CpeJHEee TEeOMETPUYECKOEe, SBISETCSd ONTHUMAJIbHBIM (A7 BBOJAHBIX
[IapaMeTpoB, KOTOpbIE MbI HCIONb30Banu). Ecim Obl i JaHHOrO mpUMepa Mbl
MPOJOKUIN TOUCK onTtuManbHoro f, To momyuwnu Obl f= 0,744 (mpu pacuere
ontumanbHOoro f ucnonezyercs mar 0,001). CpenHee reoMeTpuyeckoe B 3TOM CIlIydae
paBHO 1,0265. CooTBeTCTBYIOLIAsl CPENHAS TeOMETpuYecKas cieika coctaBuT 174,45
JoJ1apa.
Crnenyer oTMeTuTh, 4TO camo mno cede 3HaueHne TWR He cronp BaxHo. Korma mbl
pPacCUUTBIBAEM CpPEJIHEE T€OMETPUYECKOE NTapaMEeTPUUECKH, Kak B 3ToM npumepe, TWR
IIPOCTO SIBJIICTCSI MPOMEKYTOUHBIM IIaroM JJIsl TOJIyY€HHMs] 3TOr0 CpPEJHEro reo-
MeTpu4ecKkoro. Tenepb MbI MOXKEM paccUuTaTh, KakuM Obuto Okl Hamme TWR mocie X
CHIEJIOK, BO3BEIs CpellHee reoMeTpuueckoe B creneHb X. [loatoMy ecnu Mbl XOTUM
paccuutath TWR nmins 232 caenok npu cpennem reomerpudeckoM 1,0265, To ciemyet
Bo3Bectu 1,0265 B crenens 232, yto nmact 431,79. B TakoM ciyuae, Ipu TOProBie C
ontuMaibHbIM f =0,744 MoxxHO oxunate npudsls 43079% ((431,79 - 1) * 100) nocne
232 cpenok. Eme ogHMM MOOGOYHBIM MPOIYKTOM, KOTOPBIM MBI paccyuTaeM, Oyaer
IOpOT reoMeTpuyeckoil Toprosnu (2.02):
[Topor reomerpuueckoii Toprosimu = 330,13/174,45 * -4899,57 / -0,744 = 12462,32
OtmMmeTbTe, YTO 3HAUCHHUE cpenHen apudmerndeckoun cnenku 330,13 monnmapa He sIBiIS-
eTcs pe3yibTaToOM, MOIYYEHHBIM C MOMOUIbIO 3TOTO METOAA, a MCIONb3yeTCs KaK OJUH
13 BBOJHBIX TApaMETPOB.

MsI MokeM npeoOpa3oBaTh oNTUMalbHOE f B KOJIMYECTBO KOHTPAKTOB Il TOPTOBIIH
C TIOMOILIBIO YPABHEHMUSL:

(3.34) K=E/Q,

rac K =4ucno KOHTPAKTOB AJId TOPTOBJIN,

E = rexymuii 6ananc cuera.

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

rane W = accounnpoBanHoe P&L Hauxynuiero ciayuvas;

OtmetbTe, uTO TepeMeHHass Q TmpencTaBiseT COOOM YHMCIIO, HA KOTOPOE BBl JOJIKHBI
pa3aenuTh OanaHc cyera, YTOObI y3HATh CKOJIBKUMH KOHTPAKTaMU TOPrOBaTh, IPU 3TOM
OanaHC JOHKEH €KEeTHEBHO KOppeKTUpoBaThes. Bo3Bpamascey k HameMmy npumepy: Q =
-4899,57 / -0,744 = $6585,44



CrnenoBarenbHO, MBI OyieM TOproBaTh 1 KOHTpakTOM Ha Kaxnable 6585,44 nonnmapa Ha
Oamance cueta. J{nsa cyera pasmepom B 25 000 moymmapoB 3TO 03HAYAET, YTO MBI OyneM
TOProBaTh:

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

Tak kak MBI HE MOXEM TOPrOBaTh APOOHBIMH KOHTPAKTAMHU, TO JOJIKHBI OKPYTIUTH ITO
gucio 3,796253553 Buu3 no Omkaiimiero 1eioro yucna. [loatomy mis cuera B 25 000
JI0JUTApOB MBI OyJleM TOpProBaTh 3 KOHTpakTaMu. [IpuymHa, IO KOTOpPOW MBI BCerna
OyZeM OKpYIJIATh BHU3, @ HE BBEPX, COCTOUT B TOM, YTO IUIaTa 32 HAXOXJACHHUE HIKE
ontuManbHOrO f MEHBIIIE, UeM TUTaTa 32 HaXO0XK/ICHUE BHIIIIE.

OTMmeTbTe, HACKOJIBKO UYyBCTBUTEJIbHA TOPIOBJS ONTHUMAIBHBIM YUCIOM KOHTPAKTOB K
HauxyameMy YyObITKy. Hamxymmmii yOBITOK 3aBHCHT TOJBKO OT TOTO, Ha CKOJIBKO
CTaHJIAPTHBIX OTKJIOHEHUM BBl OTXOJUTE BJEBO OT cpeaHero. JlaHHBIM oOrpaHu-
YUTENbHBIA MapaMeTp, UHTEPBaAJ, BBIPAXKEHHBIM B KOJWYECTBE CTAHAAPTHBIX OTKJIOHE-
HUM, OYCHb BaKeH. B Hamem pacdere Mbl BHIOpAIW TPH CHTMa. DTO O3HAYAET, YTO MBI
JIOMYCKaeM MPOUTPHIII B Tpu curma. OHAKO MPOUTPHIII 3a MpeAesiaMi TPeX CUIMa Mo-
KET CUJIbHO HaM MOBPEAUTH, €CJIM OH BBIMJET CIMIIKOM JalieKo 3a 3To 3HaueHue. [lo-
3TOMY BaM CJeAyeT ObITh OYEHb OCTOPOXHBIMH C BBIOOPOM 3TOrO OIPaHHYUTEIHHOTO
napamerpa. OT BeIMYMHBI HMHTEpBaJlia 3aBHUCUT OYE€Hb MHOTroe. 3ameTbTe, 4TO MJIs
MPOCTOTHI U3JIOKEHUS] Mbl HE YUYUTBHIBAIM KOMHCCHOHHBIE U TpOcCKalib3biBaHue. Eciu
YUYHUTHIBATh KOMHCCHOHHBIE W TPOCKAaNb3bIBAHHE, TO CJEAyeT BblYeCTh X JA0JIapOB
KOMMCCHOHHBIX M MPOCKAJIb3bIBAHUS U3 KaXKJIOM CAEJIKH B CAaMOM Hayaiie. 3aTeM CJIe1yeT
paccuuTaTh CPeHIO apu(pMETHUECKYIO CAETKY U CTaHJApPTHOE OTKIOHEHHE Ha OCHOBE
232 u3MEHEHHBIX CIEJOK M Jajiee BBIMOJHUTH YXK€ W3BECTHYIO Mpouenypy. Tenepb
pPacCMOTpPUM CLEHAapHil «4To eciu». JlomycTUM, MBI XOTHM TMOCMOTPETh, UTO
MIPOU30MIET, €ClIi MPUOBLIL B CPEIHEH clenKe yMeHbIUTCs BaBoe (cxkatue = 0,5). [a-
Jiee MPENIoJIOKHUM, YTO PHIHOK CTAHOBHUTCS OYEHb BOJATUIBHBIM M JUCIEPCUS YBEIH-
yuBaercs Ha 60% (pactsokenue = 1,6). [loacraBnss 3T napamMeTpsl B CUCTEMY, MBI MO-
KEM TOCMOTPETh, KaK OHU BJIMSIOT Ha ONTUMalbHOE f, U CKOppEKTUpOBaTh HAIly TOp-
TOBIIIO 00 M020, KaK 3TW W3MEHEHHsI MPOM30HAYyT Ha camoMm Jene. Takum oOpazowm,
ontumanbHoe f Oyaer paBHO 0,262, 9TO COOTBETCTBYET TOProBiie | KOHTPAKTOM Ha Kax-
awie 31 305,92 nomnapa Ha GanmaHce cueta (Tak kak P&L Hauxymmiero cimydas CHIBHO
3a-

BUCHUT OT pacTspkeHus U cxkatust). Cpennee reomerpuueckoe ynanet 1o 1,0027, cpennss
reoMeTpuueckas caenka ymensmmresa 1o 83,02 nomnapa, a TWR 3a 232 cnenku Oyzaer
paBHO 1,869. Takue n3MeHEHHs BbI3BaHBl yMEHbIIEHUEM cpenHed caenku Ha 50% u
YBEIIMYECHUEM CTaHIAPTHOTO OTKJIOHEHUs Ha 60%, 4TO BIOJHE MOXET MPOM30UTH Ha
mpakTHKe. Takke BO3MOXKHO, 4TO Oyaymiee OyaeT Oojee OnaronpusiTHO, 4eM MpPOIILIOe.
Mp1 MOKeM NPOAHATU3UPOBAThH APYTYIO CUTYyalHI0. JlOIycTUM, MBI XOTUM ITOCMOTPETb,
YTO MPOU3OMAET, €CIIM Hallla cpeaHss npuobUTs yBenuuutcs Ha 10%. [ns aToro cnenyer
BBeCcTU 3HaueHue cxkatus 1,1. [lapameTpbl «uTO ecim», pacTsKEHUE U CKaThe, KpaliHe
Ba)KHBI B yIIPABICHUU KAITUTAIIOM.

Yem Onroke Barie pacnpe/esieHne ToproBeix P&L kK HOpMaIbHOMY, TEM JIydie OyIeT
pabotats Meto. [Ipobraema moyT Bcex METOIOB YIPaBICHUS IEHbI'AMH COCTOUT B TOM,
YTO CJIEIyeT YIUTHIBAThH ONPEACICHHBIN «KOIPPUIUCHT YXYAIMICHUSD». 31eCh yxyouienue
— 3TO pa3HUIIa MEXTY HOPMAIbHBIM paCHpeeICHHEM U paclpeesieHueM, KOTOPOE BbI
peanbHO Toy4aeTe. PazHuIa MEXTy HUMH M €CTh KOX(POUIHMEHT YXYAIICHHUS, H 9eM
0oJbI1e ATOT KO3PPUIeHt, TeM MmeHee 3(h(HEeKTUBHBIM CTAHOBUTCS METO/I.

C momo1pI0 BBIIIEONMCAHHOTO METOAA Mbl ONPEEINUIIN, YTO TOProBis | KOHTpak-
TOM Ha Kaxabie 6585,44 nomnapa Ha GanaHce cyeTta onTuManbHa. OJHAKO €CIU ObI MBI
COBEpUIWJIM 3TH CAEJIKU Ha MPAKTUKE M ONpPEAETWIN ONTUMalbHOE f aMIHupuyecku, To
ONTUMAaIbHBIM ObLT OBl 1 KOHTpakT Ha Kaxabie 7918,04 nomnapa Ha Ganance cuera. Kak
MO>KHO BHJIETh, HMCIOJb30BAaHUE HOPMAJIBHOIO PACHpPENCIICHUs CMECTHJIO HAC CJETKa
BIIPaBO BJIOJIb KPUBOM f M MpPUBENO K TOProBi€ HECKOJIHKO OOJIBIIUM YHUCIOM KOHTpPAaK-
TOB, YEM IPEIaraeT SMIUPUUECKUIA METOI.



OpHako, Kak Mbl YBHJIUM T03)K€, MHOTO€ TOBOPUT B IOJIB3Y TOTO, YTO Oy.yliee pac-
npeneneHue LeH OyzaeT HopMaiabHbIM. Korzma Mbl mOKynmaeM MM MPOAAEM OILMOH,
NPEANoNIoKeHne, 4yTo Oyaylee pacrpeneieHne M3MEHEHUH LeHbl 0a30BOr0 WHCTPY-
MeHTa OyJleT HOPMaJIbHBIM, YXK€e 3aJI0)KEHO B IIEHy ONIMOHA. TOYHO Tak K€ MOYKHO CKa-
3aTh, YTO TPEHAEpHl, HE UCIOJb3YIONUINE MEXaHUYECKUE CUCTEMBI, IOJIy4aT B OyayIieM
pe3yNbTaThl, KOTOPBIE HOPMAaJIbHO PACTIPECIICHBI.

B merone, onucaHHOM B 3TOM IUIaBE, UCIOJIB3YIOTCS HENPUBEICHHbIE NaHHbIC. 1Ipu
UCIOJIb30BaHUY NIPUBEIEHHBIX JAHHBIX METOJ OyAET BBINIAAETH CIEIYIOIUM 00pa3oM:

1. Jlo Toro Kak 1aHHbIE HOPMHPOBAHBI, MX CIEAYET MPUBECTH K TEKYIIUM LIEHAM ITyTeM
npeoOpa3oBaHusl BCEX TOProBBIX MPHUOBLICH W YOBITKOB B NPOLIEHTHBIC MPUOBUIA U
yOBITKM C ToMomblo ypaBHeHHH c (2.10a) mo (2.10B). 3areM 3TU MPOICHTHBIC
NpUOBUTH U YOBITKH CIIEYEeT YMHOKUTh HA TEKYIIYIO LEHY

2. Korza BBI mepelifieTre K HOPMHPOBAHHIO THX JaHHBIX, HOPMUPYHTE NpPUBEICHHBIC
JTAHHBIE, UCTIONB3Ys CPEAHEE M CTAaHNIAPTHOE OTKIIOHEHUE TIPUBEICHHBIX TaHHBIX.

3. Janee, onpenenure ontumansHoe f, cpeanee reomerpuuyeckoe 1 TWR. Cpennss
reoMeTpHUecKas CelIka, CpeHss apruMeTHIecKas ClIeiKa U MOpor reOMeTPUIECKON
TOPTOBIIM CIPaBEUIMBBI TOJIBKO JUIS TEKYIIEH IeHbl 0a30BOro MHCTpyMeHTta. Korma
1eHa 0a30BOrO0 HMHCTPYMEHTa HW3MEHSETCS, IMpOleaypa O/DKHA OBITh IPOBEACHA
3aHOBO. Korma BBl mepeiiere K MOBTOPHOMY NPOBEICHUIO TPOLEIYPHl C JIPYrou
[eHOH 0a30BOro WMHCTPYMEHTa, BBl NOJYyYHTE TO JK€ ONTHMaidbHOe f, cpemHee
reomerpuueckoe 1 TWR. Opnnako cpenHss apudmerndeckas CcIelKa, CpexHss
reoMeTpruecKasi CAeiIKa W TOpPOr TEeOMETPUYECKOH TOPTOBIM OyIOyT IpyrUMH B
3aBUCHMOCTH OT HOBOM IICHBI 0a30BOT0 HHCTPYMEHTA.

4. Konu4ecTBO KOHTPAKTOB JUJIsl TOPTOBJIH, PACCYMTHIBAEMOE C IIOMOIIbIO ypaBHEHUs
(3.34), cootBercTBytOomUM oOpazoM wu3MeHHTcS. P&L  Hamxyamero ciydas,
nepeMeHHass W, ucrosib3yemast B ypaBHeHHH (3.34), Tak:ke U3MEHHUTCSI.

W3 oroil rTnaBel, MBI y3HaIM, KaK HalTh onTuManbHOoe f MO pacmpeneneHuto
BEPOATHOCTH. MBI HCIIONB30BAJIN HOPMAJIBHOE PACIIPECIICHUE, TaK KAK OHO OIUCBHIBAET
MHOTHE €CTECTBEHHO NPOUCXOAsIIe mporecchl. Kpome Toro, ¢ HUM jerde paboTarsb,
4eM CO MHOTHUMH APYTMMH PaclpeciICHUsIMU, TaK KaK MOXXHO PacCUMTaThb MHTETpall
(DYHKIMHM HOPMATBHOTO pacrpeieleHnss ¢ momombio ypasueHus (3.21)'. Ommaxo
HOPMaJIbHOE  PACIPEACICHUE  3a4acTyl0 SBISETCS  HENOIHOM  MOJENBI A
pacripenienieHusi TOProBuIX NMpHObLICH u yObITKOB. Kakas mozaens Oyner mpuemiieMoin
JUIsl Hamux 1enei? B criemyromiedt riaBe MBI OTBETHM Ha STOT BOMPOC M Oyaem
MoJjlaraThCsl Ha METOJBl M3 TJaBbl 3 MpU paboTe C JOOBIM BHJIOM paclpeaeieHuUs
BEPOSATHOCTH HE3aBUCUMO OT TOT0, CYIIECTBYET MHTErpasl (PyHKIMH paclpeieeHus Win
HeT.

I'1aBa 4
ITapameTpuyeckue MeTObI sl APYTUX pacnpeaejaeHuii

U3 npedvioyweli enagvbl Mol Y3HAAU, KAK HAUMU ONMUMATbHOE [ U e20 NnobouHble
NPOOYKMbl NpU HOPMANLHOM pacnpedeneHuu. Tom dce memoo npumeHum K 1000My
OpyeoMy pacnpeoeieHuro, 20e U3BeCmHa (YHKYus pacnpeoeiienus 6eposmHOCmu (mo
ecmov uHmezpan niommocmu pacnpeoenenuss geposmuocmu). O MHOUX U3BECMHBIX
pacnpedeneHusx u 00 ux QYHKYUsAX pacnpeoeienus 6epOosMHOCMU PACCKA3AHO 8
npunoxcenuu B.

' MiTerpan (yHKIMH, ONHCHIBAIONIEH HOPMATBHOE PACHpee/ieHIE, B ICHCTBHTEIHOCTH HEllb3s TOUHO
paccuuTaTth, HO €ro MOXHO TOYYUTh ¢ OONBIION CTENEHBIO TOYHOCTH C IOMOIIBI0 ypaBHeHH (3.21),
Yero HeJb3s CKa3aTh O MHOTHX JIPYTHX pacIlpeAeieHHsIx



K coorcanenuro, 6onvuuncmso pacnpedenenuil mopzogvix P&L nioxo onucwvléaromcs
@YHKYusMU HOPMANbHO2O U Opyeux pacnpedeienuil. B smotl enase mvl chauana
obpamumcs Kk npodieme HeonpeoeieHHOU npupoobl pacnpedenenus mopeosvix P&L u
oanee u3yyuUM Memoo NIAHUPOBAHUS. CYEHAPUSL — eCMEeCmEeHHOe NPOOOJICeHUe Udeu
ONMUMANLHO20/. Dmom Memoo WUPOKO NPUMEHAEmCcs U NOo36071em HAX00Uumbs
onmumanvhoe f no sueucmvlm pacnpedeieHusim. [lanee Mol nepetioem K ciedyrowen
2nage, NOC8AUEHHOU ONYUOHAM U OOHOBPEMEHHOU MOP20siie N0 HECKONbKUM NO3UYUSM.
IIpesicoe uem cmooenuposamsv peanvHoe pacnpeoeieHue mopeosvix P&L, mbl 00nicHbL
HAUmu Memoo CPpAGHeHUsl 08YX pacnpeoesieHull.

Tect Kosamoroposa-Cmupnosa (K-C)

Xu-kBagpar TecT, 0e3 COMHEHUs, SIBIIETCS HauOosee MOMYyJSPHBIM U3 BCEX METOOB
CpaBHEHHUs ABYX pacnpenesneHuil. Tak Kak MHOTME OPHUEHTHPOBAHHBIE HA PHIHOK IPHU-
JIO’)KEHMSI, IOMUMO pPACCMATPUBAEMBIX B 3TOW TIJIaBE€, YACTO MCIOJIb3YIOT XU-KBaJApaT
TECT, TO OH onucaH B [Ipunoxennn A. OgHako A HAIMX LEJIeH HATy4dlIuM METOJI0M
oynet tect K-C. OT10T 0ueHb 3(h(PeKTUBHBINA TECT MPUMEHUM K Hesueucmulm pacipee-
JICHUSIM, KOTOpBIE SIBISIFOTCS (DyHKLMEH OJHON HE3aBUCHUMOW MEpEeMEHHOW (B HaIleM
ciy4ae, mpuObLIb 32 OJIHY CHIETKY).

Bce dynkmmm pacnpeneneHuss BEpOSITHOCTH MMEIOT MUHUMalbHOE 3HaueHne () U Mak-
cumainibHoe 3HaueHue 1. To, kak oHM BenyT ce0st MexX Iy HUMH, U oTnudaet ux. Tect K-C
U3MEpSIET OYEHb MPOCTYIO MepeMeHHyo D, koTopas onpeaensercss Kak MakCHMalbHOE
abCONIOTHOE 3HAUYEHUE PA3HOCTH MeXAy JByMs (YHKUUSMU pacrlpeesieHus
BepostHOCTH. Tect K-C mocrarouno mpoct. N 00BEKTOB (B HAlleM Clydae CJHEJIOK)
HOPMHUPYIOTCS (BBIYHTAETCA CpeJHEee 3HAa4YeHHe, M MOJyuyeHHas Pa3HOCTh ICIUTCS Ha
CTaHJApTHOE OTKJIOHEHUE) U COPTUPYIOTCS B Tnopsake Bo3pacTanus. Korma wmbl
MPOXOAWM 3TH OTCOPTUPOBAHHbIE W HOPMHMPOBAaHHBIE CHACJIKH, HAKOIUICHHAs
BEPOSTHOCTh paccMaTpUBaeMOro KosimdyectBa caenok aenutcs Ha N. Korma mer Oepem
NEPBYI0 CHEJIKY B OTCOPTUPOBAHHOM  IOCJIENOBATEIBHOCTH C  HAWUMEHBIINM
CTaHJIAPTHBIM 3HAYCHUEM, (hVHKYUs pacnpeoenenus geposmuocmu (cumulative density
function, danee — ®@PB) paBHa 1/N. Jlyis Ka)10T0 CTaHIAPTHOTO 3HAYCHHUSI, KOTOPOE MBI
MPOXO/ANUM, HPUOIMKAACH K HAWOOJIbIIEMY CTaHIAPTHOMY 3HAYEHHUIO, K UYHCIUTEIIO
npubasiseTcss enuHuia. B koHie mocnenoBarensHocTH Hama OPB Oyaer paBna N/N,
wi 1. JIjig KaXka0ro CTaHJApTHOTO 3HAYEHMsI MBI MOXKEM pacCuuTaTb TEOPETUYECKOE
pacripenenenue. TakuM o00pa3oM, MbI MOXXEM CPaBHUTh (PAKTUUECKYIO (DYHKITHIO
pacripenielieHusi BEpOSITHOCTU C JI000i TeopeTnyeckod (yHKUIMEH pacrnpeneraeHus
BepositHOCTH. [lepemennas D, wnn craructuka K-C (K-C statistic), paBHa HanGosbmeMy
pPacCTOSIHUIO MEXAy 3HaueHHeM Hamed ¢akTHuecKo (YHKIMU pacrpeaeiaeHus
BEPOATHOCTH M 3HAYECHHEM TeopeTudyeckoro 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
(dakTaeckoit ®PB Tekyiero craHgapTHOTO 3HAYCHUSI.

Jn1st TOTO 4TOOBI MPOSCHUTH 3Ty CUTYALUIO, TOCMOTPUM Ha PUCYHOK 4-1. OTMEThTE. YTO
B Touke A (dakTuyeckas KpuBas HaAXOJUTCS BBINIE TeopeTHueckoil. [loaTomy MBI
CpaBHUBaeM Tekyllee 3HaueHHe (aktudeckoii @PB ¢ TekymuM TeopeTudyeckuM 3Haue-
HUEM I HaxoKAeHusl HanOoubiieil pasHoctu. OxHako B Touke B ¢pakTtudeckas kpusas
HAXOJUTCs HIDKE TeopeTndeckoi. [loaToMy MBI cpaBHHMBaeM Mpeasiayliee GakTHIECKoe
3HAQYEHHE C TEKYIIUM TEOPETHYECKUM 3HaueHueM. Mues 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 takxe Hamo B3sATh aOCOJIOTHOE 3HAYCHHE PA3HOCTH MEXIY MPEIbIIYyIIUM



3HayeHueM (aktuueckoii ®PB u texymum 3HaueHunem teoperndeckoit @PB. IToBropus
ATy OMEpaIuio JUIsl BCEX CTaHIAPTHBIX 3HAaUYECHUU TOUEK, rae dakrtudeckas OPB nemaer
cka4ok BBepx Ha 1/N, u B3B HAUOOJBIIYIO Pa3HOCTh, MBI OTIPEACIUM NIepeMeHHy0 D.

HakonnenHass  BeposTHOCTb
1

0,8 |-
0,6
0,4
0,2 1 dakTuveckoe
TeopeTuueckoe
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2 CTaHI[anI‘HOC 3HaYCHHE

Pucynok 4-1 Tecm K-C

Yem Hike 3HaueHue D, TeM Oosblile MOXou J1Ba pacupezencHus. Mbl MoxeM mpeod-
pa3oBath 3HaueHUE D B ypOBEHb 3HAUMMOCTH C TOMOILBIO CIIEAYIOWEN (pOopMyIIbL:

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

J=1

rae SIG = ypoBeHb 3HaUUMOCTH AJig JaHHOTO D 1 N;
D = cratuctuka K-C;

N = KOJIM4ecTBO CHETOK, 110 KOTOPBIM omnpeaeneHa cratuctuka K-C;

% = omepaTop, O3HAYAIOIIUI OCTATOK MOCJE AeNeHus. 31ech J%?2 gaeT ocTaTok mocie
nenenus J Ha 2;

EXP() = skcrioHeHIManbHas PyHKITHS.
Het HEOOX0AMMOCTH CyMMUPOBATh 3HaueHUs J 0T 1 10 OECKOHEUHOCTH. Y paBHEHHE
cxoautcst (0OBIYHO O4YEeHB OBICTPO) K OmpenesieHHoMy 3HadeHuto. [locie Toro kak mpe-
JIe TOCTUTHYT (COTJIACHO AOMYCKY, YCTAaHOBIEHHOMY IOJIb30BaTeIeM), HET HEOOX0IH-
MOCTH MPOJOJIKATh CYMMUPOBAHUE 3HAYCHUIA.

Paccmotpum ypaBHenue (4.01) Ha npumepe. [Jonyctum, y Hac ects 100 caenok, a
3Hauenue craructuku K-C pasno 0,04:

J1=(1%2)*4-2%EXP(-2 * 172 * (100°(1/2) * 0,04) " 2) =1*4-2% EXP(-2 * A 2 *
(10 * 0,04)" 2) =2 * EXP(-2 * 112 * 0,° 2) = 2*EXP(-2*1*0,16) = 2 * EXP(-0,32) =
2%0,726149 = 1,452298

Taxum oOpa3oM, HalIMM MEPBBIM 3HaUeHHEM siBisiercst 1,452298. Teneps nprudaBum
ClIeAyIOlIee 3HaYEeHUE:!



2=12%2)*4-2*EXP(-2 *2"2* (100" (1/2) * 0,04)"2) =0*4-2* EXP(-2 * 2" 2 *
(10 * 0,04) 2) = -2 * EXP(-2 * 2" 2 * 0,4" 2) = -2*EXP(-2*4*0,16) = -2*EXP(-1,28)
=-2*0,2780373 =-0,5560746

[TpubaBus -0,5560746 k Hamew Texymer cymme 1,452298, Mbl MOTydnM HOBYIO TEKY-
myio cymmy 0,8962234. 3arem cHoBa yBenuuuM J Ha 1, Tenepb oHO OyneT paBHO 3, U
pemum ypaBHeHue. [lonyunBiieecs 3HaueHHe nMpubaBuM K Tekyien cymme 0,8962234.
CnemyeT mocTymath TakuM oOpa3oM M Jajbllie, MOKa TEKyllas CyMMa B Tpeaenax
JIOMyCKa He MepecTaHeT M3MEHAThcs. B Hamem mpumepe npeaenbHoe 3HaUeHHE OyAeT
paBHO 0,997. OtoT OTBET O3HauaeT, uro npu 100 cnenkax u 3HaueHuu cratuctuku K-C
0,04 ™mb1 MoxkeM ObITh yBepeHbl Ha 99,7%, uro ¢akTuyeckoe pacHpeaeieHre
TCHEpPUPOBAHO (PYHKIMEH TEOpPEeTUYEeCKOro pachpeaeneHus. JpyruMu CiloBamMH, MbI
MokeM ObITh Ha 99,7% yBepeHbl, uTO (YHKLUUS TEOPETUYECKOTO paclpeesieHus
npeacTaBiseT (akTHUECKoe pacmpezencHue. B gaHHOM ciiyyae 3TO OY€Hb XOPOUIMHA
YPOBEHb 3HAYUMOCTH.

Co3nanue XapaKTepUCTHYECKOH (PYHKIUM pacnpeaesieHust

HopmansHoe pacmpeneneHre BEpOSTHOCTH JTAJIEKO HE BCETJa SIBIISICTCS XOPOLIEH MO-
JIeTBI0 pachpe/ielieHHsI TOPrOBbIX MPUObLICH M yOBITKOB. bosiee Toro, HU 0JIHO W3 pac-
MIPOCTPAHCHHBIX PACIIPEICICHU BEPOSTHOCTH HE SIBJIICTCS HMeadbHOU Mojenbio. [lo-
3TOMY MbI JIOJDKHBI CaMH CO31aTh (DYHKIMIO JJIsi MOJCIMPOBAHUS pacIpeeicHUs Ha-
[IUX TOPTOBBIX MPUOBLIEH U yOBITKOB.

PacnpenencHue M3MEHEHMI 1ICHBI B OOIIEM Cly4ae OTHOCUTCS K PaclpelleICHUsIM
[Tapeto (cM. mpunoxenue B). Pacmpenenenue toproBeix P&L MoxHO cuuTaTth
mpancgopmayueti pactipeieleHusl eH. JTa TpaHchopMalus SBISETCS Pe3yJIbTaTOM
TOProBbIX METOJOB, KOrjga Tpel\/’I)IepI)I IIbITAKOTCA IIOHU3UTH CBOU Y6I>ITKI/I U YBCIIMYUTH
npuObLIN, CJEeIOBaTeNIbHO, pachpeleieHue TOproBeix P&L  MOXHO OTHECTH K
pactipenenenusim [lapero. OmHako pacrpenesneHue, KOTopoe MbI OyaeM H3y4arb, HE
sBsieTcs pacnpenenenuem [lapero. Pacnipenenenue [1apeto, kak u Bee apyrue GyHKIIHA
pacripenenieHus, MOJCIUPYeT ONpeeTICHHOE BEPOSTHOCTHOE siBieHUe. OHO MOJETUpyeT
pacmpeneiieHue CyMM HE3aBHCHMBIX, WJICHTHYHO PACHpPEICIICHHBIX CIIydYailHBIX
nepeMeHHbIX. DYHKIMS pacrpeeeHus, KOTOpYo Mbl OyieM u3y4aTb, He MOJACIHPYET
KOHKPETHOE BEpOSATHOCTHOE siBeHWe. OHa MOAETUPYEeT MHOTHE YHHUMOJAIIBHBIC
¢ynkuun pacnpeneneHus. [loaTomy oHa MOXET HOBTOPUTH (OPMY U IIOTHOCTH
BEPOSITHOCTH pactipeneneHust [lapero, a Takke IO00T0 JAPYroro YHUMOIAIBHOTO
pacmpeneneHusl.

Tenepp MBI co3manum 3Ty GyHKIHIO. J{J1s1 HaYama pacCMOTPUM ClIeAyollee YpaBHEHHUE:

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

I'paduk sTOoro ypaBHeHHs] — OOBIYHAs KOJIOKOJOOOpa3Has KpHBas, CUMMETPUYHAS
OTHOCHUTEJIBHO OCH Y, KaK II0Ka3aHO Ha PUCYHKE 4-2.

Takum o00Opa3om, MBI OyJe€M CTPOWTH CBOU PACCYXKICHHUS, HCIOJB3YsS OSTO o0OIIee
ypaBHeHue. [lepemMenHyr0 X MOXHO MPEACTAaBUTh KaK YWCIIO CTAaHIAPTHBIX CIUHUI C
KaXJI0M CTOPOHBI OT CPEIHEro, T.e. OT OCH Y. MbI MOXXEM HCIHOJIb30BAThH MEPBbBIN
MOMEHT 3TOTO «paCHpeieICHUs», PACIOI0KEHUE €ro CpeJHEero 3HaueHHs, 100aBUB
3HaYEHHUE 711 U3MEHEHUS PacIoOKEeHUs Ha ocH X. YpaBHEHUE U3MEHUTCS CIIETYIOINUM
obpa3zom:

(4.03)  Y=1/(X-LOC 2+1),

rae Y = opJMHAaTa XapaKTEePUCTHIECCKOW (PYHKITUH;



X = KOJINYECTBO CTaHAAPTHBIX OTKJIIOHEHUH;

LOC = nmepemenHasi, 3ajaroiias pacroyio)KeHHUE CPEIHEro 3HAYCHHS, MEPBBIA MOMEHT
pacrpeneneHusl.
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Pucynok 4-2 LOC = 0 SCALE = I SKEW = 0 KURT =2
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Pucynok 4-3 LOC =0,5, SCALE = 1, SKEW = 0, KURT= 2

Takum oOpazom, ecau ObI MBI XOTEIM U3MEHHTH PACIIONIOKEHHUE, TIEPEIBUHYB rpaduk
BieBo Ha 0,5 egunuiel, Mbl Obl ycraHoBwIM LOC Ha -0.5. DT0T rpaduk uzo0pakeH Ha
pucyHke 4-3.

Taxum >xe o0pa3om, eciau Obl MBI XOTEIM CMECTHTh KPHUBYIO BIPABO, TO HCIOJb-
30Bayin OBl TMOJOXUTEIbHOE 3HaueHue i nepemeHHo LOC. LOC ¢ HysneBbIM
3Ha4YeHHEM He OyeT cMelarh rpauk, Kak OKa3aHo Ha PUCYHKE 4-2.

[Tokazarens B 3HaMeHaTeNle BIMAET HA 3Kcuecc. Jlo HACTOSIIEro MOMEHTa JKCIIeCC
ObUI paBeH 2, HO Mbl MOXXEM HM3MEHHUTh €ro, U3MEHHB 3HAUCHHE MoKa3zaress. Temnephb
dbopMynly Hamed XapakTepUCTHYECKOW (YHKIUMH MOXHO 3alUcaTh CIEAYIOIUM
obpa3zom:



(4.04) Y=1/(X-LOC)"KURT + 1),
rae Y == opAuHaTa XapaKTepUCTUYECKON (DYyHKIIHH;
X = KOJINYECTBO CTAaHAAPTHBIX OTKIIOHECHUH;
LOC = nepemMeHHas, 3afaromias pacroyIO)KCHUE CPEIHEro 3HAYECHMS, IEPBbIN
MOMEHT paclpeeiIeHUs;
KURT = nepemenHas, 3a1aronias 3KCIecc, YeTBEPThI MOMEHT paclpeeIeHuUs .

Pucynku 4-4 m 4-5 nmokaspIBalOT BIMSHHME DJKCLIECCA HAa Hally XapaKTEPUCTHUYECKYIO
¢ysakmmo. OTMEThTE: YeM BBIIIE IMOKa3aTelb, TeM 00JIee TUIOCKOBEPX0E U TOHKOXBOCTOE
pacripenienieHue (3KCLecc MeHbIlle HOPMAJIbHOI0), U YeM MEHbIIIE IT0Ka3aTellb, TeM Oosee
OCTpBI BEpX M TEM TOJIIIE XBOCTBHI pacmpeneseHus (IKcIecc OObIe HOPMAIBHOTO).
YroObl He MONy4uTh MppalmoHanbHoe yucio, koraa KURT < 1, Mbl Oyaem ucnoib-
30BaTh a0CONIIOTHOE 3HAYeHHE KO3 (UIIMEHTa B 3HAMEHaTeje. DTO HE TMOBIUSET Ha
¢dopmy kpuBoit. Takum 00pa3oM, MbI MOKEM Iepenucars ypaBHeHue (4.04) ciexyromum
obpa3zom:

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

Mgl MOxkeM 100aBUTh MHOXKUTEb B 3HAMEHATENIE, YTOObI KOHTPOJIMPOBATh LIUPUHY,
BTOPOW MOMEHT pacrpeesieHus. XapakTepucTuueckass (QyHKIHs OyIeT BBITIAICTh
CJIEIYIOIIUM 00pa3oM:

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

rae Y = opauHaTa XapakTepUCTUYECKON (YHKINY;

X = KOJIMYECTBO CTaHAAPTHBIX OTKIOHCHUH;

LOC = mnepemeHHas, 3aiaromias pacloOiIOXKEHHUE CPEJHEro 3HAYEHUs], MEepPBBIN
MOMEHT paclpeieICHUs;
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Pucynok 4-4 LOC=0, SCALE =1, SKEW = 0, KURT = 3
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Pucynok 4-5 LOG = 0, SCALE = 1, SKEW = O, KURT = 1

KURT = nepemeHHas, 3a1aronias 3KCUECC, YETBEPThI MOMEHT paclpeeIeHus;
SCALE = nepemenHas1, 3a1ao111as UPUHY, BTOPOl MOMEHT paclpeeeHUs.

Pucynku 4-6 u 4-7 unocTpupyroT U3MEHEHUE napamerpa upuHbl. JleiicTBue 3TOro
napaMeTpa MOYKHO MpEeACTaBUTh KaK JIBUKEHHE TOPU3OHTAIBHOM OCH BBEpPX WJIM BHU3
Korma ock casuraercst BBepx (Ipy YMEHBIICHHH IMTUPWHBI), TpapuK pacmmpseTcs (cM
pPHUCYHOK 4-6), Kak OyATO MBI CMOTPUM Ha €ro BepxHIo yacTb. Ha pucynke 4-7 nokasa-
Ha oOpaTHasi CHTyalusi, KOTJla TOPH30HTAIbHAS OCh CABUTAcTCS BHU3 M KPHBAsi pacripe-
JeneHus cxumaercs. Teneppb y Hac ecTh XapakTepucTudyeckast pyHKIUS pacipeaeeHus,
C TIOMOILbIO KOTOPOM MBI KOHTPOJIMPYEM TPU U3 YETHIPEX MOMEHTOB paclpeiesieHus
Ceituac pacnpeneneHue cuMMeTpuydHo. [t 3Toll GyHKIMKM HaM HEO0OX0IUMO 100aBUTh
KOO(QQHUIMEHT aCHMMETPUH, TPETHH MOMEHT paclpeieicHUs. XapaKTepHCTUIeCKas
¢yHK1MA Tora OyAeT BBIMVIAAETD CIEAYOLIMM 00pa3oM:

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

rae C = mnokazaTeslb aCUMMETPUH, PACCUMTAHHBIN CIEAYIOUIUM 00pa3oM:

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

* sign(X) * -sign(SKEW))) * 0,5;
Y = opauHaTa XxapakTepucTHYecKon (yHKINU;
X= KOJIM4YECTBO CTAaHJAPTHBIX OTKIIOHCHW;
LOC= nepemenHas1, 3a1aro1as pacloIoKEHNE CPEIHETO 3HAYCHHUSI, IEPBBIN
MOMEHT paclpeesieHus;
KURT = nepemennas, 3aaaromas 3KcLecc,
YETBEPTHI MOMEHT paclpeleleHHUs;
SCALE = nepemenHasi, 3aar01as MIMPUHY, BTOPOIl MOMEHT paclpeleIcHHUs];
SKEW= nepemeHHas, 3ajatoniasi aCHMMETPHIO, TPETHUII MOMEHT pacipe/leleHUs;
sign() = pyHKuuMs 3HaKa, yucio 1 umn -1. 3nak X paccuutsiBaetcs kak X/ ABS(X)
st X, He paBHoro 0. Ecnu X paBHO HyJT10, 3HaK OyI€T CYUTAThCS
MIOJIO’KUTEIIBHBIM;

Pucynku 4-8 u 4-9 nokaspIBaroT 1€HCTBUE IEPEMEHHON aCHMMETPHUHN HA PacIIpeieTICHHE.
OTMeTM HECKOIBbKO BakHBIX ocoOeHHocTed mapamerpoB LOC, SCALE, SKEW u
KURT. 3a wucxmouenuem nepemeHHoil LOC (koropas BbIpak€Ha Kak YHCIO
CTaHJAPTHBIX 3HAYEHUH JJIs1 CMEIIEHUS paclpeaeieHns), IpyTrue Tpu
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Pucynok 4-6  LOC=0, SCALE =0,5, SKEW = 0, KURT=2
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Pucynok 4-7 LOC=0, SCALE = 2, SKEW = 0, KURT=2,
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Pucynok 4-8 LOC=0, SCALE =1, SKEW =-0,5, KURT = 2.
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Pucynok 4-9 LOG =0, SCALE = 1, SKEW = +0,5, KURT = 2.

NIEpEMEHHBIE ABISIOTCS 0e3pa3MEpPHBIMH, TO €CTh MX 3HAUCHHS SBISIOTCS YHCIaMH, KO-
TOpble XapaKTepu3yloT (opMy pacrlpelesieHuss U OTHOCATCA TOJNBKO K 3TOMY pac-
npeeseHuio. 3HaYeHHUs apaMeTpoB OyIyT JPyTUMH, €CIIM Bbl IPUMEHUTE CTaHIAapTHBIC
M3MEPUTENIbHBIE METO/IBI, IETAJIbHO ONMCAHHBIE B pa3neine «BeauunHsl, ONMCHIBAIOIINE
pacripenenenus» riaaBbl 3. Hampumep, eciau Bbl onpefenuTe OJUH U3 KO3(PPHUIUEHTOB
acummetpuu Ilupcona Ha Habope AaHHBIX, OH OyJIeT OTJIMYaThCSA OT 3HAUEHUS Mepe-
MeHHoM SKEW nns pacnpenenenuii, paccMaTpUBaeMbIX 3/1€Ch. 3HAUEHUS YETHIPEX Ile-
PEMEHHBIX YHUKAJIBHBI JUIsl PACCMaTPUBAEMOI'0 PACIIPEAEIICHHS] U UMEIOT CMBICI TOJIBKO
B JaHHOM KOHTekcTe. KpailHe BakeH MHTEpBal BO3MOXHBIX 3HAUEHUH OTHX
nepemenHbIiX. [lepemennas SCALE Bcerna momkHa OBITH TTOJIOKUTEIBHOM, KPOME TOTO,
OHa He orpaHuyeHa ceepxy. To ke camoe BepHo Juis nnepemenHot KURT. Ha mpakruxke,
OJIHAaKO, Jy4llle UCTOJIb30BaTh 3HaueHus oT 0,5 no 3, B kpaliHem ciyuae, oT 0,05 mo 5.



Bbl MoxeTe HCIONB30BaTh 3HAUEHUS M 3a IpElJeNaMHM 3THUX KpallHMX TOYeK Ipu
YCIIOBHMHM, YTO OHH OOJIbILIE HYJIS.

[Tepemennas LOC moxer OBITh IMOJIOKUTENBHOW, OTpPHIATENbHOM miau Hynem. Ila-
pamerp SKEW nomken ObITh OoJbllie Wiau paBeH -1, u meHsbine win paBeH +1. Korma
SKEW paBen +1, Bca npaBasi cTopoHa pacnpezeneHus (CupaBa OT MHMKa) paBHA IHKY.
Kornma SKEW paBen -1, nuky paBHa Bcs JieBasg CTOpOHa pacnpeneneHus. MHTepBaibl
3HAYCHUH MIEPEMEHHBIX B OOIIEM BHJIC TAKOBBI:

(4.08) - 6eckoneunocth < LOC < + 0€CKOHEUYHOCTh
(4.09) SCALE>0
(4.10) -1<=SKEW<=+1

(4.11) KURT >0

Pucynku ¢ 4-2 o 4-9 nokassIBaroT, Kak JETKO U3MEHSETCS pacipeneicHue. Mbl MokeM
MOJIOTHATh 3TH YEThIpE MapameTpa TaKUM 00pa3oM, 4TOOBI MTOJyUUBIIEECS B pe3yJIbTaTe
pacmpezeneHue ObUIO TOX0XKE Ha JII000€ APYyroe pacnpeieeHue.

IHoaronka mapameTpoB pacnpeaeieHust

Kak m B mpomenype, omvcaHHOW B IiaBe 3, MO IMOWCKY ONTHUMaibHOro f mpu HOp-
MaJIBHOM pAacIpeesieHUH, Mbl JIOJDKHBI NpeoOpa3oBaTh HEOOpaOOTaHHBIE TOPIOBBIC
JaHHbIE B CTaHJApTHbIE equHUIbL. CHavana Mbl BBIUTEM CpeJHEE U3 KaXKIOM CHeNKH, a
3aTeM pas/ie]NM MOyYeHHOE 3HaYeHNE Ha CTaHJapTHOE OTKJIOHeHHe. Jlanee Mbl OyneM
paboTaTh ¢ JaHHBIMU B CTaHIAPTHBIX equHHIax. [locie Toro kak

MBI TIPUBEEM CIEJIKHU K CTAaHAAPTHBIM 3HAUYEHUSIM, MOKHO OTCOPTUPOBATH UX B MOPSIJIKE
Bo3pacTaHus. Ha 0OCHOBe MOy4eHHBIX TaHHBIX MbI cMOkeM npoBecTu Tect K-C. Hareit
uenpto sBisgercss nouck takux 3HadeHuit LOC, SCALE, SKEW u KURT, kotopsie
HAaWIydIIuM oO0pa3oM MOAXOAAT JUIsl (aKTUUYECKOro pachpeneseHus caenok. s
OTIpe/ICTICHUS] «HAWTYUIIeTo MPpUOIMKeHus» MbI monaraemcs Ha TecT K-C. Paccunraem
3HAYEHHUs] TapaMeTpOB, HCIOIB3YS «METOJ TpyOoil CHIIBI JBAALATOrO BeKa». Mbl
npocuntaeM kaxayro komomnanuto 1 KURT ot 3 go 0,5 ¢ marom -0,1 (Mb1 MoxxeM
Takxke B3ATh uHTEpBal oT 0,5 mo 3 ¢ marom 0,1, Tak Kak HamnpaBJI€HUE HE HUMEET
3HaveHus). Jlanee mpocuntaem kaxayto komouHanuio it SCALE ot 3 g0 0,5 ¢ marom
-0,1. IToxa ocrapum LOC u SKEW paBubimu 0. Takum o6pa3om, Ham Hajo0 006paboTaTh
CIIeYIOIINE KOMOMHAIIMH:

LOC SCALE SKEW KURT

0 3 0 3

29
2,8
2,7
2,6
2,5
24
23

W W W W W W w w
O O O O O o o o

2,2



o) 3 0 2,1
o) 3 0 2

o 3 0 1,9
o) 2,9 0 3

o} 2,9 29
0 0,5 0 0,6
0 0,5 0 0,5

Hna xaxnoit komOuHanuu npoeaem Tect K-C. KomOunHammro, kotopas gacT Hau-
MeHbInyi0 cTatucTuky K-C, Oynmem cumrtath onTuMmanbHOU it napamerpoB SKALE u
KURT (na mannbiii MoMeHT). UtoOs! ipoBectu TecT K-C amns kakaoii KOMOMHAIIMK, HaM
HEOO0X0IMMO Kak (DaKTHYEeCKOE paclpe/ielieHne, TaKk M TEOPETHYECKOe paclpeieiicHue
(ompenensiemMoe mMapaMeTpaMU TECTUPYEMOTO XapaKTEPUCTHUECKOTO PpacHpeeIeHUs).
Mpl yke 3HaeM, Kak co3aath (pyHKIHIO pacrpenesneHus BepositHocTH X/N, rae N sB-
nsieTcsl OOIIMM YHCIOM CHENOK, a X siBhsiercs panrom (oT 1 mo N) maHHOW clenku.
Teneps HaM Hano paccuurats OPPB U1 Teopernueckoro pacnpeneiacHus NpU JaHHBIX
3HaueHusax napamerpoB LOC, SCALE, SKEW wu KURT. VY Hac ectb
XapakTepucTuyeckasi (QYHKIMS pETyJIupyeMOro pacrpelelieHus, OHa 3ajgaercs
ypaBHenueM (4.06). Uro6er momyunte @®PB w3 xapakrepuctuyeckod (QyHKIINH,
HEOOXOIMMO HAWTH MHTETpajl XapaKTepUCTUUeCKOH (QyHKuuu. Mbl 0003HadyaeM HH-
Terpa, T.e. TJIOMAb MO KpUBOW XapaKTepucTudeckoi GpyHkiuu B Touke X, kKak N(X).
Taxkum o6pazom, Tak kak ypaBHeHHE (4.06) naeT mepByI0 MPOU3BOAHYIO HHTETpaja, MbI
o0o3naunM ypaBHeHue (4.06) kak N'(X). B OoipmmHCTBE CiiydyaeB BBl HE CMOXKETE
BBIBECTH HMHTErpan (QyHKIUH, JaK€ €CIU BBl OINBITHBIA MaTeMaTHK. IloaTomy BMecTo
uHTerpupoBanus GyHkuu (4.06) Mbl OyJeM MCIOJIB30BaTh APYTrOH METOM. ITOT METOJ
notpelyeT OONBUINX YCHIINH, HO OH IPUMEHUM K JIF000H (yHKINH.

BepositHocTh ni1st 1I000M TOYKM Ha TpaduKke XapaKTEpUCTHUECKOW (DYHKIIMH MOYKHO
OLIEHUTb, €CIIM pAaCHpe/esieHHe MpPEICTaBUTh cebe Kak IMOCIeI0BaTEeIbHOCTh Y3KHX
MPsIMOYTOJIBHUKOB. Toraa ass mo0oro JaHHOTO MPSMOYTOJbHUKA B PACHpPEEICHUN BbI
MOJKETE€ PACCUUTATh BEPOATHOCThH, ACCOLMUPOBAHHYIO C 3THUM IPSIMOYTOJHHUKOM, Kak
OTHOIIIEHWE CyMMBbl IUIOIIAAeH BceX MPSAMOYTOJbHUKOB CjieBa OT  Balllero
NpSAMOYTOJbHMKA (BKJIIOYAsl TUIOIIAAb BAIllero MPSIMOYTOJbHHMKA) K CyMME IUIOIIAAeH
BCEX TMPSAMOYTOJILHUKOB B pacmpeneieHud. Yem Ooubliie NPSMOYTOJBHUKOB BBI
UCTIONb3yeTe, TeM Oojee TOYHBIMU OYyIyT MOJy4YeHHbIE BepOSTHOCTU. Ecimu Obl BBI
UCIOJIb30BaJIM OECKOHEYHOE YUCIIO MPSIMOYTOIBHUKOB, TO Balll pacyeT ObLI Obl TOUHBIM.
PaccmorpuM mponenypy NOHMCKa IUIOIIAACH IIOA KPUBOM XapaKTEPUCTHYECKOIO
pacnpenenenus Ha npuMmepe. JlomycTUM, Mbl XOTUM HaWTH BEPOSITHOCTH, aCCOLMHPO-
BaHHbIE C KaAbIM OoTpe3koM anuHoi 0,1 B mHTEepBane ot -3 no +3 curma. OTMETHTE,
yTo B Tabnwuie (c. 183) paccmorpen untepBain ot -5 a0 +5 curma. Jlemo B ToM, 4TO JTyd-
1€ BBIMTH HA 2 CUTMBI 3a OTpaHUUYUTENbHbIE MTapaMeTpsl (-3 U +3 curMa B HalllEM CITy-
yae), 4TOObl MONTY4YuTh Oojiee TOYHBIC pe3yabTarbl. OTMETHTE, YTO X — 3TO YHCIO
CTaHIAPTHBIX €IMHUI], HA KOTOPOE MBI CMEIICHBI OT CpeiHero 3HauyeHus. Jlanee uayt
3HAYCHMsI YeThIpex mapamerpoB. Cremytontuii cronder — 31o crosder N'(X), KoTopbrit
OTpakaeT BBICOTY KpHUBOM B Touke X IpH 3TUX 3HaueHusAx mnapameTpoB. N'(X)
paccumnThiBaeTcs U3 ypaBHeHus (4.06). Bocrionbs3yemcs ypaBHeHueM (4.06). Jlomyctum,
HaM Hazo paccuutath N'(X) mist X= -3 co 3HaueHusimu napamerpos 0,02, 2,76, 0 u 1,78
st LOC, SCALE, SKEW u KURT cooTtBerctBeHHO. CHauana paccCyuTaeM MoKa3aTelib



acuMMeTpuu 1 ypaBHeHus (4.06). @opmyna ans pacyera C 3amaercsi ypaBHEHHEM
(4.07):

X LOG SCALE SKEW  KURT N'(X) ¥Yp. (4.06) Hakorutennast 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
-43 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
-3.8 0,02 2,76 0 1,78 0,0148798398 0,1523413122 0,012224
-3,7 0,02 2,76 0 1,78 0,0155880672 0,1679293795 0,013509
-3,6 0,02 2,76 0 1,78 0,0163501266 0,184279506 0,014856
-3,5 0,02 2,76 0 1,78 0,0171717099 0,2014512159 0,016270
-3.4 0,02 2,76 0 1,78 0,0180592883 0,2195105042 0,017756
-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
-3,1 0,02 2,76 0 1,78 0,0211973606 0,2797911392 0,022709
-3,0 0,02 2,76 0 1,78 0,0224344468 0,302225586 0,024550
-2,9 0,02 2,76 0 1,78 0,0237872819 0,3260128679 0,026499
-2,8 0,02 2,76 0 1,78 0,0252709932 0,3512838612 0,028569
2,7 0,02 2,76 0 1,78 0,0269032777 0,3781871389 0,030770
-2,6 0,02 2,76 0 1,78 0,0287049446 0,4068920835 0,033115
-2,5 0,02 2,76 0 1,78 0,0307005967 0,4375926802 0,035621
Ipooondxcenue
X LOG SCALE SKEW KURT N'(X) Vp. (4.06) Haxomurennas N(X)

cymma
2,4 0,02 2,76 0 1,78 0,0329194911 0,4705121713 0,038305
-2,3 0,02 2,76 0 1,78 0,0353966362 0,5059088075 0,041186
2,2 0,02 2,76 0 1,78 0,0381742015 0,544083009 0,044290
-2,1 0,02 2,76 0 1,78 0,041303344 0,5853863529 0,047642
-2,0 0,02 2,76 0 1,78 0,0448465999 0,6302329529 0,051276
-1,9 0,02 2,76 0 1,78 0,0488810452 0,6791139981 0,055229

-1,8 0,02 2,76 0 1,78 0,0535025185 0,7326165166 0,059548



-1,7 0,02 2,76 0 1,78 0,0588313292 0,7914478458 0,064287
-1,6 0,02 2,76 0 1,78 0,0650200649 0,8564679107 0,069511

-1,5 0,02 2,76 0 1,78 0,0722644105 0,9287323213 0,075302
-1,4 0,02 2,76 0 1,78 0,080818341 1,0095506622 0,081759
-1,3 0,02 2,76 0 1,78 0,0910157581 1,1005664203 0,089007
-1,2 0,02 2,76 0 1,78 0,1033017455 1,2038681658 0,097204
-1,1 0,02 2,76 0 1,78 0,1182783502 1,322146516 0,106550
-1,0 0,02 2,76 0 1,78 0,1367725028 1,4589190187 0,117308
-0,9 0,02 2,76 0 1,78 0,1599377464 1,6188567651 0,129824
-0,8 0,02 2,76 0 1,78 0,1894070001 1,8082637653 0,144560
-0,7 0,02 2,76 0 1,78 0,2275190511 2,0357828164 0,162146
-0,6 0,02 2,76 0 1,78 0,2776382822 2,3134210986 0,183455
-0,5 0,02 2,76 0 1,78 0,3445412618 2,6579623604 0,209699
-0,4 0,02 2,76 0 1,78 0,4346363128 3,0925986732 0,242566
-0.3 0,02 2,76 0 1,78 0,5550465747 3,6476452479 0,284312
-0,2 0,02 2,76 0 1,78 0,7084848615 4,3561301093 0,337609
-0,1 0,02 2,76 0 1,78 0,8772840491 5,2334141584 0,404499

0,0 0,02 2,76 0 1,78 1 6,2334141584 0,483685

0,1 0,02 2,76 0 1,78 0,9363557429 7,1697699013 0,565363

0,2 0,02 2,76 0 1,78 0,776473162 7,9462430634 0,637613
IIpooonxcenue

X LOG SCALE SKEW KURT N'(X) ¥Yp. (4.06) Haxomnennas cymma  N(X)

0,3 0,02 2,76 0 1,78 0,6127219404 8,5589650037 0,696211
0,4 0,02 2,76 0 1,78 0,4788099392 9,0377749429 0,742253
0,5 0,02 2,76 0 1,78 0,377388991 9,4151639339 0,778369
0,6 0,02 2,76 0 1,78 0,3020623672 9,7172263011 0,807029
0,7 0,02 2,76 0 1,78 0,2458941852 9,9631204863 0,830142
0,8 0,02 2,76 0 1,78 0,2034532796 10,1665737659 0,849096
0,9 0,02 2,76 0 1,78 0,1708567846 10,3374305505 0,864885
1,0 0,02 2,76 0 1,78 0,1453993995 10,48282995 0,878225
1,1 0,02 2,76 0 1,78 0,1251979811 10,6080279311 0,889639
1,2 0,02 2,76 0 1,78 0,1089291462 10,7169570773 0,899515
1,3 0,02 2,76 0 1,78 0,0956499316 10,8126070089 0,908145
1,4 0,02 2,76 0 1,78 0,0846780659 10,8972850748 0,915751
1,5 0,02 2,76 0 1,78 0,0755122067 10,9727972814 0,922508
1,6 0,02 2,76 0 1,78 0,0677784099 11,0405756913 0,928552
1,7 0,02 2,76 0 1,78 0,0611937787 11,10176947 0,933993
1,8 0,02 2,76 0 1,78 0,0555414402 11,1573109102 0,938917
1,9 0,02 2,76 0 1,78 0,0506530744 11,2079639847 0,943396
2,0 0,02 2,76 0 1,78 0,0463965419 11,2543605266 0,947490



2,1 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
2,3 0,02 2,76 0 1,78 0,0364689711 11,3728769515 0,957907
2,4 0,02 2,76 0 1,78 0,0338771754 11,4067541269 0,960874
2,5 0,02 2,76 0 1,78 0,0315595472 11,4383136741 0,963634
2,6 0,02 2,76 0 1,78 0,0294784036 11,4677920777 0,966209
2,7 0,02 2,76 0 1,78 0,0276023341 11,4953944118 0,968617
2,8 0,02 2,76 0 1,78 0,0259049892 11,5212994011 0,970874
2,9 0,02 2,76 0 1,78 0,0243641331 11,5456635342 0,972994
IIpooonxcenue
X LOG SCALE SKEW KURT  N'(X) ¥Yp. (4.06) Haxonuiennas NX)
cymma
3,0 0,02 2,76 0 1,78 0,0229608959 11,5686244301 0,974990
3,1 0,02 2,76 0 1,78 0,0216791802 11,5903036102 0,976873
3,2 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
3.4 0,02 2,76 0 1,78 0,0184344179 11,6486702392 0,981934
3,5 0,02 2,76 0 1,78 0,0175184304 11,6661886696 0,983451
3,6 0,02 2,76 0 1,78 0,0166712734 11,682859943 0,984893
3,7 0,02 2,76 0 1,78 0,0158861285 11,6987460714 0,986266
3,8 0,02 2,76 0 1,78 0,0151570063 11,7139030777 0,987576
3,9 0,02 2,76 0 1,78 0,014478628 11,7283817056 0,988826
4,0 0,02 2,76 0 1,78 0,0138463263 11,742228032 0,990020
4,1 0,02 2,76 0 1,78 0,0132559621 11,7554839941 0,991164
42 0,02 2,76 0 1,78 0,012703854 11,7681878481 0,992259
43 0,02 2,76 0 1,78 0,0121867187 11,7803745668 0,993309
4,4 0,02 2,76 0 1,78 0,0117016203 11,7920761871 0,994316
4,5 0,02 2,76 0 1,78 0,0112459269 11,8033221139 0,995284
4,6 0,02 2,76 0 1,78 0,0108172734 11,8141393873 0,996215'
4,7 0,02 2,76 0 1,78 0,0104135298 11,8245529171 0,997110
4,8 0,02 2,76 0 1,78 0,0100327732 11,8345856903 0,997973
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) *

3aTeM MoICTaB

* -sign(SKEW))) * 0,5

1

nsieM C = 1 B ypaBHeHue (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 obpazom, B Touke X = -3 N'(X) = 0,02243444681 (oT™MeThTE, YTO MBI PACCUUTHI-
BaeM 3HaueHus B cronoue N'(X) mig kaxxaoro 3HaueHus X).

Paccunraem ouepenHoii cronber, Tekyuryo cymmy N'(X), HaKamInBaOILyOCs C poc-
ToM X. DTO caenarb noctatouyHo mpocrto. Jlamee paccumraem crombder; N(X) npms
BEPOSTHOCTH, ACCOIMUPOBAHHOM C KaXKIbIM 3HAYeHHEM X MpH JaHHBIX 3HAYCHHSIX
napametpoB. @opmyina s pacueta N(X) BBIMISIINT CIIEAYIOMKUM 00pa3oMm:

C C-1 M

@12)  NO=(Q NX)+ Y NX)/2/Y NX),
. i=1 i=1 i=1

rae C = Teky1ee KOJINYECTBO TOUEK X;

M = o0mee koanyecTBO TOYEK X.

VYpasHenne (4.12) o3HayaeT, 4yTO MPU KAKIOM H3MEHEHHH X HEOOXOAMMO 100aBUTH
TEKYIIYI0 CyMMY MpH JaHHOM 3Ha4yeHUH X K TEKyUIeH cymMMme MpeAblayLIero 3HaueHUs
X, 3aTeM pa3leiuTh MOJyYEHHYI0 CyMMy Ha 2. Jlanee NodydYeHHBIH pe3yabTaT ClIeayeT
pasenuTh Ha TOCJeAHee 3HadeHHe B cronbie Tekymeid cymmbl N'(X) (HakorieHHas
cymma 3HaueHuil N'(X)). OTo mact Ham BEpOATHOCTH JJIsl 3HAYEHUsi X MPHU JIaHHBIX
3HAYEHUSX MapaMeTPOB.

Takum o6pazom, s X = -3 tekymas cymma N(X) = 0,302225586, a ayis npeasiny-
miero 3HadyeHuss X = -3,1 Tekymas cymma paHa 0,2797911392. Cymma IByX 3TUX BEJH-
yuH pasHa 0,5820167252. Ilpu nenennn Ha 2 Mbl noiaydaeM 0,2910083626. Pasznenus
ATy BEJIMYMHY Ha TOCJIe/IHEE 3HAYCHHE B CTOJIONE HakormieHHOH cymmbl N'(X), paBHOE
11,8535923812, mbl nomyuaem 0,02455022522. Oto u ectb BeposTHOCTH N(X) mpu
CTaHJIapTHOM 3Ha4Ye€HUH X = -3.

[Tocne TOoro Kak Mbl BBIUMCIUIN HAKOIUJICHHBIE BEPOSTHOCTU ISl KAXKJIOM CIENIKHU B
(haKkTUYECKOM paclpeeICHUN U BEPOSITHOCTH JJIs KaXKJI0TO MPHUPALICHHs] CTAaHIaPTHOTO
3HAUYEHMS] B HAIIEeM XapaKTePUCTUUYECKOM pacHpeeNieHUH, Mbl MOXKEM OCYIIECTBUTh
tect K-C mi1g 3HaueHHl mapamMeTpoB XapaKTEPUCTUYECKOTO PACIPEACIICHUSI, KOTOPbIE
HCIIONB3YIOTCS B HACTOSIIMK MoMeHT. OJHAaKo CHayajla pacCMOTPUM JIBAa BaKHBIX
MOMEHTA.

B npumepe ¢ Tabnuieil HaKOIICHHBIX BEPOSATHOCTEH, TOKa3aHHOM paHee ISl Hallero
PETyJIMPYyEMOr0o PpacHpe/leieHus, Mbl PAaCCUUTHIBAIM BEPOATHOCTH C MpHpaLICHHEM
cranfapTHbIX 3HayeHuid 0,1. DTo ObLIO chenmaHo s HarasiHOCTH. Ha mpakTuke BbI
MOXKE€T€ TIOJY4YUTh OOJIbIIYIO CTEMEHb TOYHOCTH, HCIOJb3Ys MEHBIIMM miar
npupamienus. [lpupamenne 0,01 B OONBIIMHCTBE CIy4yaeB SIBJISETCS  BIIOJHE
MIPUEMJIEMBIM.

CkaxxeM HECKOJBKO CJIOB O TOM, KakK JJIsl PEryJIMPYyeMOTo pachpeselieHus: BbIOpaTh
OTpaHUYUTENIbHbIE MapaMeTphl, TO €CTh KOJIMYECTBO CUTMa C KaXJI0Hl CTOPOHBI OT
cpenHero. B Hamem mpuMmepe MbI HCIONB30Balid 3 CUTMa, HO B JEHCTBUTEIHHOCTU
CJIEIYET MUCIIOJIb30BaTh a0COJIOTHOE 3HAYEHHE CAMOM OTJAJIEHHON TOYKHU OT CPEIHETO.
Jlna Hamero nmpumMepa ¢ 232 crenkaMu KpaiiHee JieBoe (camoe MEHbIIIee) CTaHAapTHOe
3HAYEHHUE COCTaBJIACT -2,96 CTaHTApTHOM SIUHUIIGI, a KpaliHee TpaBoe (camMoe OOJIbIIOoe)
coctaBisieT 6,935321 cranmaptHoit equHHIBL. Tak kak 6,93 Gombie, yem ABS(-2,96),



MBI JTOJDKHBI B3ATh 6,935321. Temeps mo6aBuM emie 2 curMa K 3TOMY 3HAUEHUIO IS
HAJIe)KHOCTH U HalJIeM BEPOSITHOCTH ISl pacnpenenenus ot -8,94 no +8,94 curma. Tak
KaKk HaM HY’)KHa Xopoulas TOYHOCTb, Mbl OyaeM wucmosib3oBaTh mnpupamenue 0,01.
PaccunTaem BEpOSITHOCTH ISl CTAHJAPTHBIX 3HAYCHMIA:

-8,94

-8,93
-8,92

-8,91

*
*

*

+8,94

[Tocnennee, uTo MBI JOJDKHBI cleiaTh, pexae yem npoectu TecT K-C, — 310 Ok-
PYTIHUTh (paKTUYECKHE CTaHJIAPTHBIC 3HAYEHHS] OTOOPAHHBIX CAENOK ¢ TOYHOCTHIO 0,01
(Tak kak MbI ucnonab3yem 0,01 B kauecTBe miara JJisi TEOPETHUECKOTO pACTIpeICICHUS).
Hanpumep, 3nauenue 6,935321 He OyaeT MMeTh COOTBETCTBYIOLIEH TEOPETUYECKOU
BEPOSITHOCTH, aCCOLMUPOBAHHON C HUM, TaK KaK OHO HAXOJMUTCS MEXIYy 3HAUCHUSIMHU
6,93 u 6,94. Tak kak 6,94 6muxe k 6,935321, mbl okpyrisieM 6,935321 no 6,94. IIpexne
YeM HayaTh MPONEAYpPYy ONTHUMHU3UPOBAHHUS HAIIMX [apaMETPOB PETYIUPYyEMOTO
pacnpenenenus myteM npumeHeHust Tecta K-C, Mbl TOJDKHBI OKPYTIIUTh (PaKTHUYECKHE
OTCOPTUPOBAHHBIE HOPMHUPOBAHHBIE CIEIKA B COOTBETCTBHHM C BBIOPAHHBIM IIIaroM.
Bmecto oKkpyryieHHs CTaHOApTHBIX 3HAYEHUU CHENOK A0 OMKalIero JecITUYHOTO X
MOHO HCIIOJb30BaTh JIMHEHHYI0O HUHTEPIOJISINI0 TO TaONIuIle HAKOIJIEHHBIX BEpO-
ATHOCTEH, YTOOBI BBIYUCIHUTH BEPOSATHOCTH, COOTBETCTBYIOIIME (DAKTHMUYECKUM CTaH-
JApTHBIM 3HAYCHHUSIM CJIeTOoK. UTOOBI OOJbIle y3HATH O JIMHCWHON WHTEPIIOJISALNH, TO0-
CMOTPUTE XOPOIIYI0 KHUTY MO CTAaTUCTHKE, HapUMep «YTpaBJI€HUE JEHbIAMH Ha TO-
BapHOM pbIHKe» Ppena I'ema. [Ipyrue uHTEpecHbIE KHUIM YKa3aHbl B CIIHCKE
PEKOMEHI0BAaHHOM JUTEpaTyphl. JJ0 HACTOSAIIEr0 MOMEHTA Mbl ONITUMHU3UPOBAIIA TOJIBKO
napamerpel KURT u SCALE. Moxer mokas3atbcs, 4TO HpHU HOPMHPOBAHHM JAHHBIX
napamerp LOC pomxen ObiTh mpupaBHeH k 0, a mapamerp SCALE — k 1. Oto He
COBCEM BEpHO, TaK KaK peajbHOE PACIOJIO0KEHUE PACIpPEACIICHUs] MOKET HE COBMANATh
CO CpeaHUM apu(METUUYECKHM, a ONTUMANTbHOE 3HAYCHHUE MHUPUHBI OTINYATHCS OT €/IH-
autpl. 3HadeHnst KURT u SCALE cunbHO cBsi3aHBI APYT € ApyroM. Takum oOpa3om, Mbl
CHauajga TOMbITaeMCs MPHUOIU3UTENBHO  ONPENENIUTh  ONTUMAlbHBIE 3HAUYCHUS
napamerpoB KURT u SCALE. [Ins nammx 232 cpenok nomydaeM SCALE =27, a
KURT =1,9. Tenepp nomneiTaeMcs HalWTH Haubosee MOAXOASIINE 3HAYSHUS TapaMeTPOB.
OTOT mporecc 3aliMeT JO0CTaTOYHO MHOTO BPEMEHH, HaXe €CIM y Bac XOPOIIMMA
KoMIIbIoTEp. MBI mpoBeaem 1uki, usmenss napamerp LOC ot 0,1 mo -0,1 mo -0,05,
napametp SCALE ot 2,6 no 2,8 no 0,05, mapamerp SKEW ot 0,1 g0 -0,1 mo -0,05 u
napamerp KURT ot 1,86 no 1,92 no 0,02. Pe3yapTaThl 3TOro HUKIa JAOT ONTUMAIbHOE
(camoe Hm3koe 3HaueHue cratuctuku K-C) mpu LOC = O, SCALE = 2,8, SKEW =0 u
KURT =1,86. 3aTtem Mbl ocyIiiecTBUM TpeTuid nuki. Ha 3ToT pa3 Oyznem mpocmarpuBath
LOC ot 0,04 no -0,04 o -0,02, SCALE ot 2,76 mo 2,82 mmo 0,02, SKEW ot 0,04 1o -
0,04 mo -0,02 u KURT ot 1,8 no 1,9 mo 0,02. Pe3ynbrarsl TpeTbero LMKIA IAIOT
ontumanbHeie 3HaueHuss LOC = 0,02, SCALE = 2,76, SKEW = 0 u KURT = 1,8. MnI
HallUIU ONTHUMAJbHYI0 OKPECTHOCTb, B KOTOpPOM mapameTpbl AT HaWIyyllee
NPHUOIIKEHUE PETYJIMPYEMON XapaKTePUCTHYSCKOW (DYHKIIMH K PaCIpeieiiCHUI0 pe-
aNbHBIX JaHHBIX. J{7s mocnennero nukia Mel 0yaem npocMarpuBath LOC ot 0 go 0,03



mo 0,01, SCALE ot 2,76 no 2,73 no -0,01, SKEW ot 0,01 mo -0,01 u KURT or 1,8 mo
1,75 mo -0,01. Pe3ynbTarsl 3TOr0 MOCIAEAHETO MPOXOJa NAIOT CACAYIOMINE ONTUMAIIbHBIC
napametpsl g Hammx 232 caenok: LOC = 0,02, SCALE =2,76, SKEW = 0 u KURT
=1,78.

Hcnoan3oBanne napaMeTpoB AJsl MOMCKA ONTUMAJIBHOTO f

Teneps, korna HalJieHBl HANOOJEE TTOIXOSIINE 3HAUCHUS TTAPAMETPOB PACTIPEICIICHUS,
paccunTaeM omntuMaibHoe f ams aTOro pacmpeseneHus. Mbl MOXeM NPUMEHHUTH
mpoleaypy, KoTopas Oblla HCIONh30BaHA B NPEABIIYIICH TJIaBe [UIsl TIOMCKa
ontuMaibHoro f mpu HopManabHOM pacnpezesieHuu. ENMHCTBEHHOE OTJIMYHE COCTOUT B
TOM, YTO BEPOSATHOCTH I KaXIOTO CTaHAAPTHOrO 3HAadYeHHs (3HAUeHUs X)
pacCUMTBIBAIOTCA ¢ TMoMomiplo ypaBHeHudd (4.06) u (4.12). Ilpm HOpMambHOM
pacmpeneNieHnd MBI  HaXOAMM  CTOJOEN  acCOIMMPOBAHHBIX  BEPOSITHOCTEH
(BeposiTHOCTEH, COOTBETCTBYIOLIMX OMNPEICICHHOMY CTaHAApTHOMY 3HAYEHHUIO),
ucnons3ysi ypaBaenue (3.21). B nHamem ciydae, yToObl HAWTH acCOIMHPOBAHHBIC
BEPOSTHOCTH, CJIE€IyeT BBIOJHUTH MPOILEYPY, NE€TAIBHO ONMKUCAHHYIO paHee:

1. JIns gaHHOTO CTaHAAPTHOTO 3HA4YeHHs X paccuuTaiite ero coorBercTByromee N'(X) ¢
nomoInbio ypaBHeHus (4.06).

2. JIng Kaxaoro CTaHAApTHOTO 3HaueHWs X PacCUUTAlTe HAKOIUICHHYI0 CYMMY 3Ha-
yeruii N'(X), COOTBETCTBYIOIIMX BCEM MPEAbITYIIUM X.

3. Teneps, 4To6b!I HaiiTu N(X), T.€. HUTOTOBYIO BEPOATHOCTh Ul IaHHOTO X, MPUOaBbTE
TEKYLIyl0 CyYMMy, COOTBETCTBYIOIIYIO 3Hau€HHIO X, K TEKylled CyMMe,
COOTBETCTBYIOLIEH MpeAbIAyIIEMY 3HaUeHUIO X. Pa3znenure MmoaydeHHYH0 BEIUYUHY
Ha 2. 3aTeM paszzeiauTe TOJYyYeHHOe YacTHoe Ha ob0mryro cymmy Bcex N'(X), T.e.
NocjenHee YHCIO B CTONOLE TEKYIIMX CyMM. OTO HOBOE YacTHOE SBIISAETCS
aCCOLMUPOBAHHOM |-XBOCTOI BEPOSITHOCTHIO JIsSl JTAHHOTO X.

Tak kak Tenepp y Hac €CThb METOJ IOKCKAa aCCOLIMMPOBAHHBIX BEPOSITHOCTEW ISl CTaH-
TapTHBIX 3Ha4YE€HUH X MpH JaHHOM HaOope 3HAYeHUH MapaMeTpoB, Mbl MOXKEM HalTH
ontuMaibHoe f. Ilponenypa B TOYHOCTH COBIAAAET C TOW, KOTOpas MPUMEHSETCA AJIs
MOWICKa ONTUMABHOTO f MpH HOpPMAambHOM pachpese/ieHud. ETuHCTBEHHOE OTIN4ne
COCTOHUT B TOM, YTO MbI PACCUUTHIBAEM CTOJIOCI] ACCOIMMPOBAHHBIX BEPOSTHOCTEH JIpYy-
ruM criocoboM. B Hamem mpumepe ¢ 232 caenkamu 3HaU€HUS MapaMeTpoOB, KOTOPBIC
MOJIYYaroTCsA MpU caMoM HU3KoM 3HadyeHuu ctatuctuku K-C, cocrasmstor 0,02, 2,76, O
u 1,78 gns LOC, SCALE, SKEW u KURT coorBercTBeHHO. MBI NOIYYWIH 3TH
3HAQYEHMsI NApAMETPOB, HCIIONb3YS MPOLEAYPY ONTUMHU3ALUHU, ONHMCAHHYIO B JAHHOMN
rnaBe. Craructuka K-C == 0,0835529 (310 03HauaeT, 4To B CBOCH HAMXyAIIEH TOUYKE
IBa pacmpeneneHus ynaneHol Ha 8,35529%) npu ypoBHe 3HauumocTH 7,8384%.
Pucynox 4-10 nokasbiBaeT (QyHKIHIO pacrlpelesieHus [Uid TeX 3HauYeHHH IapamMeTpos,
KOTOpBIE HAWIYYIIUM 00pa3oM MOAXOIAT st Hammx 232 caenok. Ecau Mbl Bo3bMeEM
MOJly4eHHBIE TapaMeTpbl M HaijeM onTuManbHoe f MO 3TOMY pacmpeleleHHUIo,
OorpaHMuMBas pacmnpeneneHue +3 u -3 curma, ucnoib3ys 100 paBHOOTCTOSAIIUX TOYEK
naHHbX, To momyunMm f= 0,206, wim 1 koHTpakT Ha Kaxaesie 23 783,17 mommapa.
CpaBHUTE 3TO C HMIIUPUYECKUM METOJOM, KOTOPBIM MOKAXKET, YTO ONTUMAJIbHBIA POCT
nocruraercs npu | KoHTpakTe Ha Kaxzaple 7918,04 momnapa Ha Oamance cuera. ITOT
pe3yapTaT Mbl IOJIy4aeM, €CJIM OrPaHUYMBAEM paclpeleieHue 3 curma C Kaxaou
CTOPOHBI OT cpeaHero. B NelcTBUTENBHOCTH, B AMIUPUYECKOM TOTOKE CIIEJIOK y HAC
OBLIT MPOUTPHIIT HAUXYIIIEro cirydas 2,96 curMa W BBIUTPHIIT HAWIydIero ciuydas 6,94
curma. Tenepsp, eciiu Mbl BEpHEMCSI U OTpaHUYUM pacrpezeneHue 2,96 curma ciaesa OT
cpennero u 6,94 curma crnpasa (M Ha 3TOT pa3 Oyaem ucnonb3oBatb 300 paBHOOTCTO-
SIUX TOYEK JAHHBIX), TO MOXy4uM ontumMaibHoe = 0,954, unu 1 KOHTPaKT Ha KaXKIIble



5062,71 nomnapa Ha 6anance cyera. [Touemy OHO OTIMYAETCSl OT SMIUPUUYECKOTO ONTHU-
MaibHoro f= 7918,04?

[Tpobnema cocTouT B «rpy0oCTH» (PaKTHUYECKOro pacmpenaesiceHus. BemomuuTe, 4to
YPOBEHb 3HAYMMOCTH HAIIMX HAWIy4IIUM 00pa3oM MHOAXOAALIMX MapamMeTpoB ObLI
Tosibko 7,8384%. JlaBaiite Bo3pbMeM pacrpezesieHue 232 cenoK U IOMECTUM B 12 sueek
oT -3 1o +3 curma.

Sueiiku KonnuectBo cenok
-3,0 -2,5 2
-2,5 -2,0 1
-2,0 -1,5 2
-1,5 -1,0 24
-1,0 -0,5 39
,s1,,. -0,5 0,0 43
"-'0,0 0,5 69
0,5 1,0 38
1,0 1,5 7
1,5 2,0 2
2,0 2,5 0
2,5 3,0 2

OTMeThTe, YTO Ha XBOCTaxX paclpeieieHUss HaXOIATCS MpOoOensl, T.e. 00JacTH, WU
SYEHKH, TOAe HET SMIHMPHYECKHUX JaHHBIX. OJTH OO0JACTH CIIaKUBAIOTCS, KOTZIA MBI
pUcrocabiuBacM Hallle PEryJupyeMoe paclpeleleHue K JaHHBIM, U HUMEHHO 3TH
CTJIa)KEHHBIE 00JIaCTH BBI3BIBAIOT PA3IMUUE MEXTy MapaMETPUUECKUM U SMIIMPHIECKAM
ontumansHbiM f. [louemy >ke Hamie XapakTepHUCTUYECKOE pacIpelesieHHe NMpH Bcex
BO3MOXKHOCTSIX PETYJIHMPOBKHM ero (opMbl HE OYEHb XOpOLIO NPUOIIKEHO K
¢dakTnueckomy pacnpexaeneHuto? IlpuunHa COCTOMT B TOM, 4YTO HalI0JaeMoe
pacmpezneneHre UMEeT CIUIIKOM MHOTO mouek nepecubda. Ilapabomy MOKHO HampaBUThH
BETBSIMH BBEpX WM BHU3. OIHAKO BIOJIb BCEW MapabosIbl HAlpaBiIeHWE BOTHYTOCTH WU
BBIITYKJIOCTH He U3MeHseTcsa. B Touke mepernba HampaBlieHHE BOTHYTOCTH U3MEHSETCH.
[Tapabomna UMeeT 0 TOYEK neperuba,

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



Pucynok 4-10 Peecynupyemoe pacnpedenenue ons 232 coenok

\ /

Touku mnepernta

Pucynok 4-11 Touxu nepezuba Ko10K0I000pA3HO20 pAChpeOeeHuUs

TaK Kak HarpaBJICHHE BOTHYTOCTH HUKOTAA He m3MeHseTcs. OO0beKT, nMerommii hopmy
OykBBI S, nexamuii Ha 00Ky, UMEeeT OJHYy TOUYKy meperuda, T.e. TOUKY, I/Ie BOTHYTOCTh
u3Mensercsa. Pucynok 4-11 nokassiBaeT HopManbHOE pactpeneiaeHue. OTMETbTe, YTO B
KOJIOKOJI000pa3HO# KpHUBOW, TaKOW KaKk HOpMalbHOE paclpeielieHHe, eCTh JIBE TOUYKU
neperuba. B 3aBucumoctu ot 3Hauenus SCALE name peryaupyemoe pacnpeneincHue
MOXET MMeTh HoJIb Todek mneperuda (ecnmu SCALE odeHp HHM3KOE) WM ABE TOYKH
neperuba. IlpuumHa, MO KOTOPOM Hale pEryaupyeMoe pachpeieiicHue He OYEHb
XOPOIIO ONUCHIBAET (haKTUYECKOE paclpeielieHue CEIO0K, COCTOUT B TOM, UTO peajbHOe
pacripesielieHue WMeEeT CIHUIIKOM MHOro Todek nepernba. O3HauaeT M 3TO, YTO
MOJYYEHHOE XapaKTepUCTUYECKOe pacrpeneneHue HeBepHo? Ckopee Bcero HeT. [lpu
’KEJTaHUHU MBI MOTJIM ObI CO3/1aTh (DYHKIMIO pacHpeeNeHus, KoTopas umena Obl OoJbIie
IByX ToYeKk mneperuda. Takyio (yHKIHIO MOXHO OBLIO OBl Jydille TOJOTHATH K
peanbHOMY pactipenenenuto. Eciu Obl Mbl co3anu (GyHKLIUIO pactpeeNeHust, KOTopas
JIOITyCKaeT HEOrPaHUUYEHHOE KOJMYECTBO TOYEK reperuda, To Mbl Obl TOUHO MOJOTHAIN
ee K HaOmonaeMoMy pacnpeneneHuio. OnruManbHoe f, MOIy4eHHOe C TOMOILBIO TaKOH
KpUBOH, MpakTHYeCKH cOBHa0 Obl ¢ sMmmupuueckuM. OAHako 4eM OOJbllIe TOYeK
nepernba HaM MPHUIUIOCH OBl 100aBUTh K (YHKIMM pacmpefeNeHHs, TeM MeHee
HaJeKHOW OHa ObuTa OBI (T.e. OHA XyXe MpeACTaBisiiaa Obl Oyayiiue creiaku). Mbl He
IBITaeMCSl B TOYHOCTH TOAOTHATH MapamMeTpuueckoe IK HaOIoJaeMoMy, a cTapaemcs
JUIIb ONPEAENUTh, KaK pacrpeaenstoTcs HabaoJaemMble TaHHbIe, YTOObI MOXKHO OBLIO
npecKa3aTh ¢ OOJBIION YBEpPEHHOCTHIO OyayIee onTuManbHoe l(ecnu maHHbIe OyIyT
pacmpesnenenbl Tak ke, Kak B ImpouuioMm). B perymupyemMom pacmpeneneHud, MoJo-
THaHHOM K PEaJIbHBIM CIENIKaM, YIAJCHBI JI0JCHblE MOYKU nepe2uoa.

[Tosicaum  BbllleckazaHHoe Ha npumepe. [IpeAmnonoxum, Mbl HCIOJIB3YEM JOCKY
I"anTona. MbI 3HaeM, 4TO aCUMIITOTUYECKU paclpeesieHue apuKoB, MaIaloINX Yyepes
JOCKYy, Oyaer HopMmanbHBIM. OJHAKO MBI coOupaeMcs OpPOCHTH TOJNBKO 4 IIapHKa.
MoxeM 11 MBI 0XKHJIATh, YTO PE3yJIbTaThl OPOCKOB 4 MIApUKOB OyayT pacIpencsieHbl
HopManbHO? Kak Hacuer 5 mapukoB? 50 mapukoB? B acCUMNTOTHYECKOM CMBICIE MBI
OXHJaeM, 4To HabmogaeMoe pacmpezencHue Oyner Onmxe K HOPMajIbHOMY TIpU
YBEJIMUEHUU YKcia cienok. [loaronka reopeTuueckoro pacupeaeeHus 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, KOrJa HMX YHUCIO CTpeMuTcss K OeckoHeuHocTH. Ecnu Hamum
TEOPETUYECKHE IMapaMeTpbl TOYHO OTPAXKAIOT pacHperesieHHe pealbHBbIX CHENOK, TO
ontuMaibHoe f, mosydeHHOe Ha OCHOBE TEOPETUUYECKOTO pacIpeeieH s, npu Oyayen
MOCTIeIOBATEIbHOCTH CHCIIOK OyJeT TodHee, 4eM onTuManbHoe f, paccunTaHHOe
SMIIUPUYECKH W3 MPOUUIBIX CHENOK. Jpyrumu cioBamu, ecid Hamu 232 CHEIKH
NPEJCTABISAIOT paclpeesieHHe CIEeNOK B OyayIieM, TOrJa Mbl MOXKEM OXHIAThb, YTO
pacrmipeieieHue CcIeloK B OyaymieM Oynaer OmKe K HalmeMy «HACTPOSHHOMY»
TEOPETUYECKOMY paclpe/leIeHUIo, YeM K HalllloJaeMoMy, C €ro MHOTOYHMCICHHBIMU
TOYKaMH Nepernda u «3alryMICHHOCThIO» U3-32 KOHEUYHOTO KOJIMYECTBA CACNOK. Takum
00pa3oM, MBI MOXKEM OXKHIaTh, YTO Oyayliee onTuMaiabHoe f Oyaer Oosblile moxoxe Ha
ontuMaibHoe f, MoIyuyeHHOe U3 TEOPETUYECKOTO paclpeiesieHus, YeM Ha ONTUMaIbHOe
f, momy4yeHHOE SMIUPUYECKU U3 HAOIIOJAeMOT0 pacpeeIeHHUS.

Wtak, nydmie Bcero B 3TOM Ciyyae MCIONb30BaTh HE SMIIUPHUYECKOE, a Mapa-
MeTpuueckoe ontumainbHoe f. CuTyanus aHaJOTMYHA PacCMOTPEHHOMY ciydaio ¢ 20
OpockaMu MOHETHI B mpenbinyiei rinase. Ecnu mbl oxxunaem 60% BeIMTPBIIICH B UTpe
1:1, To ontumansHoe f= 0,2. OgHako ecnu Obl y HAac OBUTM TOJBKO SMIHMPHYECKUE
naHHele 0 mocnenHux 20 Opockax, 11 W3 KOTOPBIX OBUIM BBIMTPBINIHBIMH, HAaIe
ontumansHoe f coctaBuimo Ob1 0,1. MBI MCXOOMM U3 TOTO, YTO MapaMeTPUUYECKOE
ontumainsHoe f ($5062,71 B 3TOM citydae) BEpHO, TaK Kak OHO ONTHMAaJIbHO ISl (PyHK-
IIUH, KOTOpas «reHepupyeT» caenku. Kak u B ciydae TOJBKO YTO YHOMSHYTOH WUIpHI €
OpOCKOM MOHETHI, Mbl JIOITyCKaeM, 4TO ONTHUMaibHOe f NJs ciexyromiei cieiaku ompe-
JensieTcs mapaMeTpHUecKoi TeHepupyroel GyHKIueH, gaxe eciu napamerpudeckoe f
OTJIMYAETCS OT SMIUPUUYECKOTO ONTUMAIBHOTO f.

O4eBUIHO, UYTO OTpaHUYMTEIbHBIC MapaMeTpPhl OKA3bIBAIOT OOJBIIOE BIHMSHHE Ha
ontumanbHoe f. Kakum oOpa3oM BBIOMpAaTh 3TH OTPAHUYUTEIBHBIC IMApaMETPhI?
[TocMoTpHM, YTO MPOUCXOAUT, KOTJAa Mbl OTOJIBHUTaeM BEPXHIOI rpaHully. Cremyromas
Ta0JIMlla COCTaBJICHA JUIS HIDKHETO TIpenena 3 curMa ¢ ucmnoib3oBanuem 100
PaBHOOTCTOSAIIUX TOUEK JAaHHBIX M ONTHUMAIIbHBIX MapaMeTpoB I 232 CAENOK:

Bepxuss rpanuia 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

OTMeTpTe, YTO MNpPHU MOCTOSSHHOM HWXXHEH TIpaHMIE, YE€M BBIIIE Mbl OTOJIBHUIAEM
BEPXHIOIO TpaHUIly, TeM Onmxe ontuManbHoe f k 1. Takum oOpazom, dem OOIbIIe MBI
OTOJIBUTAaEM BEPXHIOIO TpaHMIy, TeM Ommke ontuMmaibHoe f B momapax Oymer K
HIDKHEW IpaHuie (0KMJAaeMbli IPOUTPBIN XyAIIEero ciaydass). B Tom ciyuae, kornma



HAaIlla HIDKHSIS TPAHMIIA HAXOIUTCS Ha -3 cHUrMa, 4eM OOJIbIlle MBI OTOABUTAEM BEPXHIOIO
TpaHMIly, TeM OJIMKe B TIpenesie onTuMaiibHOe f B moutapax OyAeT K HIDKHEHW TrpaHUILE,
T.c. k $330,13 -(1743,23 * 3) = = -$4899,56. I[locmoTpuTe, YTO MPOUCXOIUT, KOT/A
BEpXHss TpaHUIla He MeHseTcs (3 curma), a Mbl OTOJBHTaeM HIDKHIOIO TPaHUILY
JloctaTouHo OBICTPO apudMeTHdecKoe MaTeMaTHYeCKOe OXKHUIAHHME TaKOTo IMpoliecca
OKa3bIBACTCSI OTPUIIATEILHBIM. DTO TIPOUCXOIUT TIOTOMY, 4TO Oojiee 50% rutomaau moa
XapakTepuCTUYeckod  (yHKIMEeH HaXOAWUTCS ClieBa OT  BEPTHKAJIBHOH  OCH.
CrnenoBaTennbHO, KOTJIa MBI OTOABUTACM HIDKHUNW OTPAHUYMTEIBHBIN IapaMerp,
ontuManbHoe f cTpemutcst k Hymro. Tenepb MOCMOTPUM, YTO MPOU3OUIET, €CIH MBI
OJTHOBPEMEHHO HAaYHEM OTOJBUTaTh 00a OTrPaHMYUTEIBHBIX TapaMmeTpa. 37eCh MBI
UCIIONIb3yeM Habop onTuMaibHbIX napamerpos 0,02, 2,76, 0 u 1,78 nns pacnpeneneHus
232 cnenok v 100 paBHOOTCTOSIIIUX TOYEK JAHHBIX:

BepxHss v HUXKHSAS rpaHuLa 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
* * *

*
k %
100 Sigmas 0,053 $322625,17

OtmethTe, uTo ontuManbHoe f nmpubmmxkaercs Kk 0, Korja Mbl OTOJBUTaeM 00a OrpaHu-
YUTENBHBIX MapamMeTpa. boyiee Toro, Tak Kak MPOUTPHII HAMXYALIETO Cliydas yBeJIU4H-
BAeTCs M JICNIUTCS Ha Bce MeHblee onTuManbsHoe f, Hamre f$, T.e. cymma gunancupoBa-
HUs | eqUHUILIB, TaKkKe MPUOIIKaeTcss K 0ECKOHEYHOCTH.

[Tpobnemy Hamydmiero BbIOOpa OTrpaHUYUTEIBHBIX MapaMETPOB MOXKHO cdop-
MYJIHPOBaTh B BHJI€ BOIpOCA: IJle¢ MOTYT NMPOMU30WUTH B OYyIylleM HawIydllde U Hau-
XyJIue cleinku (Korma Mbl OyJieM TOproBaTh B ATOW pPHIHOYHOW cucTeMe)? XBOCTHI
pacnpeneneHuss B IEHCTBUTEIBHOCTH CTPEMSTCS K IUIIOC U MUHYC OECKOHEYHOCTH, W
HaM cieayeT (pUHAHCHPOBATh KaXKbl KOHTPAKT Ha OECKOHEYHO OOJIBLIYI0 CyMMY (Kak
B TOCJEIHEM MpuUMepe, TAe Mbl pa3ABUraaun obOe rpaHuibl). KoHeuHo, eciu Mbl
cobupaemMcst TOProBatb OECKOHEUHO JOJIT0€ BpeMsi, Halle onTuMmaibHoe f B moiumapax
Oynmer O6eckoHewHo OonbmuM. Ho MBI He coOupaemcsi TOproBaTh B 3TOW PBIHOYHOM
cucremMe BeuHo. OnTumanbHOEe f, mpU KOTOPOM MBI COOMpaeMcsi TOProBaTth B ITOM
PBIHOYHOM cucTteme, siBsieTcsl GyHKIUEH MpeanoyiiaraeMblX HAMIydIIuX UM HAUXYAIIAX
cnenok. Bemomuure, ecnu Ml Opocum MoneTy 100 pa3 u 3amuiem, Kakoil Oyaer camast
JUTMHHAS TI0JIOCa PeIIeK MoApsi, a 3areM OpocuM Mouety emie 100 pa3, To monoca pe-
mek nocie 200 6pockoB OyaeT ckopee Bcero Oosbiie, ueM nocae 100 6pockos. Takum
ke 00pa3oM, €clii MPOWTPHINI HAUXYAIICTO CiIydas 3a Hally HCTOpHuio 232 cIeiok
paBHsuIcs 2,96 curma (11 ynoOocTBa BO3bMEM 3 cHTMa), TOT/Ia B OyIyIIeM MbI JIOJKHBI
OKUJaTh NpoUrpsill 6ombiie 3 curma. [loaTomy BMecTo TOro, YT0OBI OrpaHUYUTH Hallle
pacripenienieHue MpouuIoi ucropuei caenok (-2,96 u +6,94 curma), Mbl OrpaHUYUM €TO -
4 u +6,94 curma. Ham, BeposITHO, CleAyeT 0KHAaTh, 4TO B OyAyIlieM UMEHHO BEPXHSIs, a
HE HIWKHsS rpaHuna Oyner HapymieHa. OJHAKO 3TO OOCTOSATENBCTBO MBI HE OyaeM
MPUHUMATDH B pacyeT 10 HECKOJIbKUM NMpuirHaM. [lepBas cOCTOUT B TOM, YTO TOPrOBbIE
CHCTEMBI B OyJyIlIeM yXYJIIaloT CBOIO Pe3yJIbTAaTUBHOCTh IO CPAaBHEHMIO ¢ paboToil Ha
UCTOPUYECKHUX JTAaHHBIX, Ja’K€ €CJIM OHM HE MCMOIb3YIOT ONTUMU3HPYEMBIX MTapaMeTPOB.
Bce cBoauTcs K MpUHLUIY, YTO 2¢hghekmusHocmbs MEXaHUYECKUX TOPTOBBIX CHUCTEM
nocmenenHo cHudcaemcsi. Bo-BTOpPBIX, TOT (akT, YTO MbI IUIATUM MEHBIIYIO IIEHY 3a



omnOKy B onTtuMasbHOM f MpU CMelIeHWH BJIEBO, a HE BIPABO OT MHKa KPHUBOH f,
IPEaIonaraeT, 4ro cienyer ObITh Oosiee KOHCEPBATUBHBIMU B IIPOrHO3aX Ha Oynyliee.
Mpsl OyzneM paccUUTHIBaTh MapaMeTpUUecKoe ONTHUMaibHOE f MpH OrpaHUYHUTENbHBIX
napameTpax -4 u +6,94 curma, ucnosib3yst 300 paBHOOTCTOSIIIMX TOYEK AaHHBIX. OHAKO
IIpU pacyeTe BeposITHOCTEN Al Kakaoi u3 300 paBHOOTCTOSIILIMX SYEEK JAHHBIX BaJKHO,
9TOOBI MBI PAcCMOTpENM paclpelesieHHe Ha 2 CUIMbl 10 M IOCI€ BBIOpaHHBIX
OTpaHUYUTENFHBIX MapaMeTpoB. [loaTomy MBI OyneM OIpenensiTh acCOLMHPOBAHHBIE
BEPOATHOCTH, HCHOJIb3ys SYEWKU B MHTEpBase OT -6 g0 +8,94 curma, maxe eciu
peanbHbIl MHTEpBan -4 — +6,94 curma. Takum 00pa3oM, Mbl YBEJTHMYUM TOYHOCTb
pe3ysbTaToB. Mcnons3oBanue onTtuMalibHbIX napameTpoB 0,02, 2,76, 0 u 1,78 tenepn
nact Ham ontumansHoe f =0,837, wnu 1 xoHTpakT Ha Kaxable 7936,41 nommapa. Iloka
OrpaHUYUTENIbHBIE MMapaMeTpbl HE HApyIIAIOTCs, Hallla MOJENb TOYHA JJIs BBIOPAHHBIX
rpanul. [Toka MbI He OxuaeM npourpsinia 6onbire 4 curma ($330,13 -(1743,23 * 4) =-
$6642,79) nnu npuben Ooneine 6,94 curma ($330,13 + + (1743,23 * 6,94) = $12
428,15), MOXXHO CUMTaTh, YTO TPAHUIIBl pacHpeAeieHus OYyIyLIMX CIEIOK BBIOpaHBI
TOYHO. Bo03MOXHOE pacxoXIeHHEe MEXIy CO3JaHHOM MOJENbI0 U  peallbHbIM
pacripenielieHueM sIBJsieTCsl caa0blM MECTOM TaKOro MOJX0/a, TO €CTh ONTHMajibHOE f,
MOJIyYEHHOE U3 MOJIeNIU, He 00s3aTesIbHO OyeT onTuMainbHbIM. Eciin Hamm BeIOpaHHbIE
napameTpsl OynyT HapyuieHbl B OyaymieM, f MokeT mepecTtarb OBITh ONTHMAJIbHBIM.
OTOT HEJOCTAaTOK MOXHO YCTPAaHHTh C ITOMOIIBIO ONLMOHOB, KOTOPBIE IO3BOJISIOT
OTPaHUYUTh BO3MOXKHBIM MPOUTPHIII 3a7aHHONW cyMMoi. Komb ckopo Mbl oOcyxnaem
cJ1a00CTh JIaHHOTO METOJia, HEeOOXOAMMO YKa3aTb Ha IOCIEIHUI €ro HeJOCTaToK.
Crnenyer UMeTh B BUJy, UTO pPeaJbHOE pacIpeieieHue TOPTOBBIX MPUObUIEH U YOBITKOB
ABJISICTCS paclpeeeHUeM, IJIe HapaMeTphl IOCTOSTHHO U3MEHSIOTCS, XOTS U MEJUIEHHO.
Crnenyer mepHoOAMYECKH MOBTOPSATh HACTPOMKY MO TOPrOBBIM HPUOBUIAM M YOBITKAM
PBIHOYHOHN CHCTEMBI, YTOOBI OTCIICKHUBATD ATY TUHAMHUKY.

HpOBeneHne TECTOB «YTO €CJIN»

[Tocne Toro kak HaWIEHO MapamMeTPUUECKOe ONTHUMaibHOE f, MOXKHO pealn30BBIBATH
CIICHapUU «4TO €CIIM» C MOMOLIbI0 MOJYYeHHOH (yHKuMu pacnpenenenus. s storo
HY’)KHO BapbupoBaTh napamerpsl ¢yHkuuu pacupenenenus LOC, SCALE, SKEW wu
KURT st MoAenMpoOBaHUS DPA3IUYHBIX OXHIAEMBIX PE3yJbTaTOB (pa3iIM4HBIX pac-
IIpeieJIeHHU, KOTOpble MOTYT OBITh B Oyayiiem). Mbl 3HaeM, Kak IPUMEHATh IPOLEAYPY
pacTsHKeHUs U CKAaTUS B HOPMAJIBHOM DPACHpPENCNICHUH, U MOXOXKUM 00pa3oM MOXKeM
paborate ¢ mapamerpamu LOC, SCALE, SKEW wu KURT perympyemoro
pacripesieneHusl.
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M3MeHeHne mapaMeTpa CXaTus,

WIM cpeiHedl CIEIKU

Pucynok 4-12 Hzmenenue napamempa pacnoioxcenus pacnpeoeienus

CueHapum «4To eciau» MpHU MapaMeTpUUECKOM MOJIXO0/€ MOMOralT CMOJAEINPOBATh U3-
MeHeHHUs1 (aKTUUECKOro pacrpeneneHuss Toprobix P&L. Ilapamerpuueckue MeTobl
MO3BOJISIIOT YBHIETh BO3JIEHCTBHE M3MEHEHHMH Ha pacrpeneneHue (HakTHIeCKUX TOPro-
BBIX MPHUOBLIEH U YOBITKOB 00 m020, Kak OHU TIPOU30MIYT.

Korna Bbl paboTtaeTe ¢ mapamerpamu, cieyeT IOMHUTh O BakHOU netanu. [lpu moucke
ontumainbsHoro f BMecTo Toro, yto6sl u3mMensaTh LOC, T.e. pacnonokeHue pacrpesesne-
HUS, JIydlle W3MEHATh  JOJUIAPOBYIO  apu(METHUECKYI0 CpPEIHIOK  CHEJKY,
HCIIOJIB3YEMYIO B KaU€CTBE BXOJHOIO JAHHOTO. DTO BUJIHO U3 pUcyHKa 4-12. OTmMeThTe
(cMm. pucyHok 4-12), yto u3mMeHeHue napamerpa pacnonoxenus LOC mnepeasuraer
pacripesielieHue BIPaBO WM BJIEBO B «OKHE» OTPAaHUYUTENIbHBIX IapaMeTpoB, HO CaMHU
OTpaHUYUTENIbHBIE TIApaMETPBl NIPU 3TOM HE JBHTArOTCA. TakuMm o0pa3oM, M3MEHEHHE
napamerpa LOC takske 3aTparuBaeT KOJU4YEeCTBO PaBHOOTCTOSIIMX TOYEK JAHHBIX ClIeBa
U copaBa OT MOJAbl pacnpeaeneHus. Ecinu  u3MeHUTh (aKTUYECKOE CpeHee
apupmeTHyeckoe (MM UCIIOIb30BaTh MEPEMEHHYIO CKaTHs MpH Moucke f B HOpMaIbHOM
pacnpenesieHnn), «OKHO» OrPaHWYMUTENbHBIX NapaMeTpoB mepenBuHercs. Kornma Bl
U3MeHseTe apu(pMETHUECKYIO CPEHIOI CIENIKY MM W3MEHSeTe NEePEMEHHYIO CKaTHs B
MEXaHU3ME HOPMAJIBHOIO pacHpelesieHus, Yy Bac OCTaeTcsl TO JK€ YHUCIO
PaBHOOTCTOSALIMX TOYEK JaHHBIX CIIpaBa U CJI€Ba OT MOJbI PACHIPENCIICHMS.

IIpusenenne f kK TeKymuM neHam

B Merone, onmrcaHHOM B 3TOii ri1aBe, ObLUTH UCTIOIB30BAHBI HEMIPUBEICHHBIC TaHHBIC. MBI
MOEM HCIOJb30BaTh TOT K€ MOJXOJ JJI MPUBEIECHHBIX NaHHBIX. Eciu HeoO6xomumo
ONpeAeNuTh, TNPUBEACHHOE IMapamMeTpudyeckoe onTtumaibHoe f, TO  cimemyer
mpeoOpa3oBath HeoOpaOOTaHHBIE TOPTOBBIC MPUOBUTM W YOBITKA B MPOICHTHBIC
MOBBILICHUS U TIOHUKEHHSI, OCHOBBIBasICh Ha ypaBHeHHsX ¢ (2.10a) mo (2.10B). 3atem
HaJ0 TpeoOpa3oBaTh MOTYUYCHHBIC MPOICHTHBIC NMPUOBUIH U YOBITKH, YMHOXHB HX Ha
TEKyIlylo IIeHy 0a3oBoro uHcTtpymenrta. Hampumep, P&L nHomep 1 cocraBuser 0,18.
Jomyctum, 4YTtO 1IeHa BXoja B 9ToM cnenke paBHa 100,50, Torma mporeHTHOE
noBbIIIeHHe s 3T0i cnenku paBHo 0,18/100,50=0,001791044776. Tenepb nOmMycTHM,
YTO TeKyIlas 1eHa 6azoBoro nHcTpyMmenta pasHa 112,00. Ymuoxus 0,001791044776 na
112,00, nonyuum npusenenHoe 3Hauenue P&L, pasaoe 0,2005970149. Ecniu Mb1 X0TUM



HCII0JIb30BaTh IIPUBEIEHHBIE JAaHHBIE, TO CIEAYET IPOBECTH aHAJIOTUYHYIO ONEPALUIO CO
BceMH 232 TOPTOBBIMU MPUOBUIAMH U YOBITKAMHU. 3aTe€M CJIEIYyET pacCUUTaTh CpeaHee
apu(METHYECKOE M CTAaHAApPTHOE OTKJIOHEHHE TII0 TMPHUBEICHHBIM CAEIKaM |
HCIIONIh30BaTh ypaBHeHUE (3.16) mist HopMupoBaHus JaHHBIX. Jlanee HE0OX0 MO HANTH
Habop ontumanbHbeix mapamerpoB LOC, SCALE, SKEW u KURT no npuBeaeHHbIM
JaHHBIM TaK >ke, Kak ObUIO MOKa3aHO B ATOW IJIaBe ISl HENPUBEICHHBIX IaHHBIX.
[Ipouenypa ompenenenus omntumanbHoro f, cpemnero reomerpudeckoro u TWR
aHaJIoTUYHa  yXXe  paccMoTpeHHoW Hamu. [loGouyHBIE  MPOMYKTHI:  CpeaHss
reoMeTpHuecKasl CleiKa, CpeqHssl apuMeTndeckas CAeiKa M MOpor TeOMETPHYECKOU
TOPrOBIIM — JE€HCTBUTEIBHBI TOJIBKO JUISI TEKYIIEH IIeHbl 0a30BOro uHCTpyMeHTa. Eciu
1eHa 0a30BOro MHCTPYMEHTAa M3MEHHUTCS, pacueT ClelyeT MOBTOPUTh, BEPHYBIIUCH K
MEepPBOMY LIAary, YMHOXHB MPOLEHTHbIE MPUObUIM M YOBITKM Ha HOBYIO ILIeHY 0a30BOro
uHCTpyMeHTa. Korma BeI mepeiizere K 3TOW mpoueaype ¢ Apyrod IeHoil 06a30BOro
WHCTPYMEHTA, TO TOJIYYUTE TaKoe ke onTuMaibHoe f, cpennee reomerpuueckoe u TWR.
Onnako cpenHss apuMeTHdecKas ClelKa, CpeIHssl TeOMETpHUecKas CAeNIKa U MOpor
reOMEeTPUUYECKON TOProBin OyAyT APYTMMHU B 3aBUCUMOCTH OT HOBOW II€HBI 0a30BOr0
WHCTPYMEHTA.

KonudyecTBO KOHTPAKTOB Il TOPTOBIIM, ompenenseMoe ypaBHeHueM (3.34), Takke
JOJDKHO M3MEHUThCS. AccouuupoBaHHoe P&L nHauxyauiero ciydas (nepeMenHas W u3
ypaBHeHus (3.35)) Oynetr npyrum B ypaBHeHuu (3.34) B pe3yiapTaTe W3MEHCHHM, BbI3-
BAHHBIX IIPUBEACHUEM JAHHBIX K IPYTOM TEKYILEH LIEHE.

OntumanbHoe F 115 npyrux pacnpeaesneHuii 1 HacCTpauBaeMbIX
KPHMBBIX

CymiecTByeT MHOTO JPYIHX CIIOCOOOB, C TOMOIIbIO KOTOPBIX MOXHO OIPEIEIUTh
napameTpudeckoe ontuManbHoe f. B mpenpinymiei rimaBe Mbl pacCMOTpPEIH MPOLEAYPY
MOKCKAa ONTHMAJIBHOTO f JJI1 HOPMAJILHO pacHpeeiCHHBIX NaHHBIX. MTak, y Hac ecTh
nporenypa, KoTopas TaeT onTUManbHoe f A 000ro HOPMAalbHO PACIpenesIeHHOTO
aieHus. Ta owce npoyedypa ucnonvzyemcs OJisi NOUCKA ONMUMANLHO20/8 110O0M
pacnpedeneHuu, eciu cyuwjecmeyem @QyHkyus pacnpedenerus (MOAOOHBIE (QYHKIIUN
OIMCaHbI JUII MHOTUX JPYTHX PAclpOCTPaHEHHBIX pacrlpeieicHUl B MPUIOKEHUU B).
Kozoa ¢ynxyuu pacnpeodenenuss ne cywecmeyem (m.e. K020a (QyHKYus NIOMHOCMU
8EPOAMHOCMU  He UHMeZPUPYemcst), ONnmumMdanibHoe f MOJCHO HAumu ¢ NOMOUWbIO
YUCTIEHHO20 MemOoOd, ONUCAHHO20 6 MO 21d6e, NPUOTUUMETbHO PACCUUMAB (YHKYUIO
pacnpeoeneHusl.

JlaHHas TJIaBa TOCBSINEHA MOJICIUPOBAHUIO (DAKTUYECKOTO paclpeseieHusl CIOEIOK ¢
MOMOIIIBIO PETYIUPYEMOTO PACIPEACICHHUS, TO €CTh MOUCKY (DYHKIIUH U €€ TIOXOISIIIX
napaMeTpoB, KOTOPhIE MOACTUPYIOT (HAaKTHUECKYI0 (DYHKIHIO TUIOTHOCTH BEPOSITHOCTH
ToproBuix P&L ¢ nByms Toukamu meperuda. Bel MoxkeTe UCTIONb30BaTh yKe U3BECTHBIC
GYHKIMM W METOABI, HalpUMep, MOJUHOMHAIBHYIO HMHTEPIIONSAIUI0 WA  OK-
CTPATOJISIIIAI0, WHTEPIOJSAIMIO U AKCTPATIOJSIHMIO PAMOHAIBHON (YHKIHU (4acTHBIC
MHOTOYJIEHOB), WJIM KCIIOJIb30BaTh CIUIalH-uHTepronauuto. [locie Toro xak TeopeTH-
Yyeckast PyHKIUS HalIeHa, MOYKHO ONPEACITUTh aCCOIIMUPOBAHHBIC BEPOSTHOCTH TEM K
METOJIOM pacueTa MHTerpajia, KOTOPBIA UCIOIb30BAICS MPHU MOUCKE ACCOLUUMPOBAHHBIX
BEPOSITHOCTEH PETyTUPYyEeMOTo pactpeesieHHs], WIH PAaCCYUTaTh MHTErPA C MOMOIIBIO
METOZIOB MareMaThyeckoro aHanuza. OnHa W3 1ene 3TOM KHUTM — TO3BOJHTH
Tpelaepam, HCIONB3YIONIMM HEMEXaHHYECKUE CHUCTEMBI, MPHMEHSATh TE€ K€ METOJIBI
YIOpaBJICHUST CYETOM, YTO U Tpehiepam, HCIOIb3YIOIIUM MEXaHUYEeCKUE CHUCTEMBI.
Perymupyemoe pacnpenenenue TpeOyeT pacdyera nmapaMeTpoB, OHU OTHOCSATCS K TIEPBBIM
YeThIpEM MOMEHTaM pacmpezencHus. VIMEHHO 53TH MOMEHTBI — PAacIOJIOKEHHE,
MaciuTad, aCHMMETpPHS U IKCIIECC — OMMCHIBAIOT pacnpeneicHre. Takum oopa3oM, KTo-
1100, TOPTyIOIIUH 10 HEMEXaHMYECKOMY METOJy, HalpuMep MO BOJHAM JJUIHOTTA,



MOXKET pPACCUMTATh MapaMeTpPhl U MOJYYUTh ONTUMANIbHOE f M MOOOYHBIC MPOMYKTHI.
Hanwune mponuioit uCTOPUM CIETIOK HE SBJSCTCS HEOOXOAMMBIM YCIIOBUEM IS pacdyeTa
JaHHBIX TapaMeTpoB. Eciau Obl BBl MCIONB30BANM IPYTHE YIOMSHYTHIE BBIIIE METOIBI
MOATOHKH, BaM Takke HE 00s3aTeNbHO ObUIO OBl 3HATh HCTOPUYECKHUE ITaHHBIC, HO
3HAYEHUS MMapaMeTPOB TAKOW MOATOHKU HE 0053aTeIhbHO OTHOCHIUCH Obl K MOMEHTaM
pacnpeeNieHds. OTH METOJIbI MOTYT JIMIIUTh BAC BO3MOXKHOCTH TIOCMOTPETH, YTO TPO-
W30HACT, €CIIM YBEIMYUTCS DKCIECC WU U3MEHUTCS aCUMMETPHSI, U3MEHHUTCS MacIiTad
u T.0. Hame perymupyeMoe pacnpeeieHue SBISETCS JIOTHYHBIM — BBIOOPOM
TEOpeTUUeCKOl (DYHKIIMU, KOTOpasi XOPOIIO OMHCHIBAET (PAKTHUUECKOE pacIlpe/elicHue,
TaKk KakK IapaMeTphl HE TOJBKO 3aJal0T MOMEHTHI paclpe/e/IeHUs, OHU AT HaM
KOHTPOJIb HAJl dTUMH MOMEHTaMHU MpPH TNPOTHO3UPOBAHWU OyIyIIUX HW3MEHEHUN B
pacnpeneiieHnd. boilee TOro, paccyuTarh MapaMmMeTphl PaccCMaTPUBAEMOrO  37eCh
PETYIHPYEMOTO pACIpeeNICHUs Jierde, YeM IMOJOTHATh KaKyI-JTH00 TPOU3BOJIHHYIO
(byHKIHIO.

IlnanupoBanue cueHapus

CrnenuanucTbl, KOTOpble B CHIy CBOEH Npodeccuu 3aHMMAIOTCS MPOTHO3HPOBAHHEM
(PKOHOMUCTBI, AHAIUTUKU (POHIOBOTO PBHIHKA, METEOPOJIOTH, IPABUTEILCTBEHHBIC
YHUHOBHUKH U T.J.), JOBOJIBHO YacTO OMIMOAIOTCS, HO HAJ0 MPU3HATH, YTO OOJIBITHHCTBO
pelIeHn, KOTOPbIE YeJIOBEK J0JKEH MIPUHATD B KU3HU, 0OBIYHO TPEOYIOT MPOTHO3A.

31ech ecTh JABE JIOBYLIKU. BoO-TEpBBIX, JIIOOU JENAlOT CIMIIKOM ONTUMHCTUYHBIC
MPEIONIOKEeHNU 0 OyaylieM. BolbIIMHCTBO M3 HAC YBEPEHBI, UTO B 3TOM MECAIE MbI
CKOpee BBIMTPAaeM B JIOTEPEI0, 4eM NOrHOHEM B aBTOKaTacTpode, Hdake eciu Bepo-
SATHOCTb TOCJIEIHEr0 BbIIIE. DTO BEPHO HE TOJILKO HAa YPOBHE OTAEIBHOIO JIUIIA, HO U Ha
ypoBHe Tpymmbl. Korma miogu paboTaloT BMecCTe, OHH CTPEMATCS BHICTH Ona-
TONPUATHBIA PE3yJIbTaT KaKk HauOoJiee BEPOSTHBIM pe3yibTaT (MHA4Ye HE ObUIO ObI
cMbIciia paboTaTh, IMOKa, KOHEYHO, BCE MBI HE CTalid aBTOMaraMH, Oe3paccyaHO
HAJIPBIBAIOIITUMUCS HA «TOHYIIUX KOPAOISIX»).

Bropas u Gonee maryOHas TOBYIIIKa COCTOUT B TOM, YTO MBI J€JIa€M MPSIMBIEC TIPO-
THO3bI, HAIpUMEpP MBbITaeMCs MpeAcKa3aTh LieHy rajuloHa OeH3WHa Yepe3 /iBa Toja Wid
IBITaeMCsl TIPEJCKa3aTh, YTO MPOU30MIET ¢ Hameil Kapbepoil, KTo OyAeT ClIeAyIOIUM
MPE3UACHTOM, KaKuM OYyJeT CIeAyIOLUi CTUIIb, U TaK Jajee. UTo Obl Mbl HU TOBOPUIIH O
OyayIiieM, Mbl CTPEMHMCS AyMaTh O €IMHCTBEHHOM, HanOoJyiee BEPOSITHOM pe3yJbTare.
TakuM o00pa3oM, Korja HEOOXOAMMO MPHUHATH PEIIEHHE WM CaMOCTOSITENbHO, WU
KOJUIEKTUBHO, Mbl NMPHHHMAaeM €ro, OCHOBBIBASCh HA TOM, YTO IMPOTHO3 €CTh €IUH-
CTBEHHBIN HanboJiee BEpOSATHBIN pe3yibTaT. B utore, Mbl 4acTo MoJydyaeM HENpUSITHbIC
CIOpIPU3HI.

[TnanupoBaHue clieHapus OTYACTH pemaeT 3Ty npobnemy. CreHapuid mpoOCTO SIB-
JSieTCs BO3MOXKHBIM IPOTHO30M, OJHUM U3 IMyTeH, MO KOTOPOMY MOTYT Pa3BHBAThCS
coObiTuda. [lnaHupoBaHue clieHapusi IpeanojiaraeT Habop CIEHApUeB Ui TOKPBITUS
BO3MOYKHOT'O CIIEKTpa McX0/10B. KOHEUHO, MOMHBIN CHEKTp HUKOT/AAa He OyJeT MOJyd4eH,
HO BBl MOXETE PAaCCMOTPETh CTOJBKO CIIEHApUEB, CKOJBKO COYTETE HYXHBIM. Takum
00pa3omM, B MMPOTHUBOIIOJIOKHOCT MPSIMOMY IPOTHO3Y HanboJiee BEPOSTHOTO pe3yiIbTara
Bbl MOXETE€ MOArOTOBUThCA K Oyayuiemy. bonee Toro, mimaHupoBaHue creHapus
MOATOTOBUT Bac K TOMY, YTO MOXET OBITh B MPOTUBHOM CIy4yae HEOKHUJTAaHHBIM
COOBITHEM.

JlomycTiM, BBl 3aHUMAETECh JOJITOCPOYHBIM IUIAHUPOBAHWEM [JIsi KOMIIAHUH,
KOTOpasi MpOU3BOJIUT HEKUU MpoayKT. BmecTo TOro, 4roObl chenath OAuH Hauboisee
BEPOSATHBIN MPSAMOI MPOTHO3, UCMONB3YHTE METO] TUIAHUPOBAHUS CIIEHapus. MeTtoaoM
«MO3TOBOT0 IITypMa» BMECTE C KOJUIETAMM OIpPEAEIUTE BO3MOXKHbBIE IyTH Pa3BUTHUS
coOpiTuii. UTto Oymer, ecnmu Bbl HE CMOXKETE MOJYYHUTh JOCTATOYHO CHIPHS, YTOOBI
npousBecTd 3TOT mnpoaykr? Kak wu3MeHuTcs cuTyalusi, €clid OAMH M3 BalluX



KOHKYpeHTOB oOaHKpoTuTcsa? Kak OyayT pa3BHBaThCsi COOBITHS, €CIIM HA PBHIHKE I1O-
SIBUTCSI HOBBIM KOHKYPEHT? UTO MpOU30MAET, €CIIU BBl CEPHE3HO HEIOOIEHUTE CIIPOC Ha
3TOT mpoaykT? Urto Oyner, ecnu rae-mud0 HadyHeTcs BOMHA? A eciii HA4HeTCs sifepHast
BoiiHa? Tak Kak KaXIbld CIIEHApUH BO3MOXEH, €r0 HY>XHO pacCMaTpUBATH CEPHE3HO.
Tenepp Hago MOHATH, YTO BBl OyneTe JAenaTh IOCIE TOrO, Kak ONpPEIETUTE 3TH
CUEeHapuu. Bl JOKHBI ONIPEAEIINTD LI, KOTOPYIO XOTUTE AOCTUYb IIPU TOM WJIH HHOM
clieHapud. B 3aBHCHMOCTH OT CIeHapHsl 1€l He 00s3aTeNbHO JOJKHA OBITh MOJIOXKHU-
TenbHOUM. Hampumep, mpM NECCUMHUCTUYECKOM CIIEHAapUM 3TO MOTYT OBITH MPOCTO
PEMOHTHO-BOCCTaHOBHUTEIbHBIE pabOThl Ha npeanpustuu. [lociae Toro xak BbI ompene-
JUTE LEeb JUIsl JAHHOTO CLEHApHsl, HaJ0 COCTAaBUTh IUIAH HA CIy4yall HENpeABUIAECHHBIX
CUTyalluid, OTHOCSIIMXCA K 3TOMY CLEHApHIO, I JOCTHIKECHUS HEOOXOIMMOM LeNH.
Hanpumep, kak yxe ObUIO CKa3aHO, IPU HEBEPOATHO MPAuHOM CLIEHApUU Balllel LIEJIbI0
MOTYT OBITb PEMOHTHO-BOCCTAHOBUTEIIbHBIE Pa0OThI, U BaM HAJ0 MMETh IJIaH, YTOOBI
MUHUMU3HUpOBaTh yuiep6. IloMrMo Bcero mpodyero, miaHUpOBaHUE CLEHApUS J1acT BaM
QITOPUTM, KOTOPOMY HAJ0 CJEI0BaTh, €CIM OIPEIEICHHBIN CLIEHapUil peanu3yercs.
CymecTtByeT TecHasi CBsSI3b MEXKIY IUIAaHUPOBAHHMEM CIIEHApUS U ONTUMAalbHbIM f.
OntumanbHoe f MO3BOJIIET Pa3MECTHTh ONTHUMAIBHOE KOJMYECTBO PECYPCOB TIPHU
orpezieieHHOM Habope BO3MOXKHBIX clieHapueB. Ha camom [nene, peanusyeTcsi TOJIBKO
OJIUH CLICHApUH, Jake €CIM Mbl IUIAHUPYEM HMX HECKOJIbKO. IlnmaHupoBaHue creHapus
CTaBUT HAac B CHUTYyalUlO, KOTJa HEOOXOJWMO MNPHUHATH pEIICHHE, KaKoe KOJINYECTBO
peECypCcoB pa3MeliaTb CEroJHs IPU BO3MOXKHBIX CIIEHapUsX Ha 3aBTpa. OJTa
KOJIMYECTBEHHAsl OLEHKa IOCIEICTBUA — TOMCTHUHE «CEepAUe» IUIaHUPOBAHMS
CLIEHapusl.

UroObl ompenenuTh, CKOJBKO PECYypCOB pPa3MECTUTh IMPU HAIUYUHU OINpPEAESIEHHOTO
Habopa cleHapueB, Mbl MOXXEM HMCIIONb30BaTh €Ile OJWH MapaMeTPUUYECKUd METO.
noucka ontuMmansHoro f. CHawama ciemyer omucaTh Kakabld creHapuil. Jlamee Mbl
JOJKHBI OLIEHUTH BEPOSATHOCTH (3TO umcio Mexay 0 u 1) peanuzanuu Kaxaoro cie-
Hapust. CueHapuu ¢ BeposiTHOCThIO O Mbl He OyneMm paccmarpuBarh. OTMETHTE, YTO
BEPOSITHOCTh KaXKJOTO CLEHApUsl yHUKalbHA. [[omycTUM, Bbl MPUHHUMAETE PELICHUS B
Mpou3BOACTBEHHON Kopropaiuu ABB. JIBa cueHapusi (M3 HECKOJIBKHMX) BBITJISIAT
cnenyromum obpazom. [Ipu ogHoM crieHapuu kopropanus ABB momgaer 1okyMeHTHI Ha
06aHKpOTCTBO ¢ BeposTHOCTBIO 0,15, B apyrom cuenapun ABB yxoauT ¢ pbiHKa u3-3a
HaIpsSKEHHON KOHKYPEHLMU C MHOCTPAHHBIMU KOpHopauusmu ¢ BeposiTHOCcThO 0,07.
Tenepp MbI 1OKHBI OHATH, BKJIIOYAET JIM NEPBBINA CLIEHApHil 3asiBJIeHHE O OAHKPOTCTBE
M3-32 BTOPOrO CI€HapHs, T.€. HANPSKEHHOW KOHKypeHuHMH. Eciu 3T0 Tak. TO
BEPOSATHOCTb MEPBOTO CLIEHAPHsI HE YUUTHIBAET BEPOSITHOCTH BTOPOTO CLIEHAPUSI, U Mbl
JOJDKHBI YMEHBIINUTh BEpOATHOCTH nepBoro cueHapus a0 0,08 (0,15 -- 0,07). OtmersTe
TaK)Xe, YTO YHUKAJIbHOCTh BEPOSITHOCTH BayKHA Ul Ka)JIOTO CLIEHapHsl, 4YTOObI CymMMa
BEPOSTHOCTEH BCEX pacCMaTPUBAEMBIX ClIEHapHeB Oblila paBHA B TOUHOCTH 1, a He 1,01
niu 0,99.

s KakI0TO CclieHapus MBI ONPEAENsiEM BEPOATHOCTh €ro ocyuiecTBieHus. Cnenyer
TaK)K€ OMNPEICNIUTh KOHEUHBIN PE3yJIbTaT, TO €CTh YHMCIEHHOE 3HaueHue. OHO MOXKET
ObITh B JOJJIApax WIHA JOTaX — B 4eM yrogHo. OJHAKO Ballld BBIXOJHBIE JaHHBIC
JOJKHBI OBITh B TE€X K€ €IMHUIAX, YTO U BXOJAHbIE JaHHbIE. UTOOB!I MCOIB30BATH 3TOT
METOJI, Bbl JOJDKHBI O0s3aTENbHO HUMETh, MO KpaliHell Mepe, OIWH CIEHapui ¢
OTpULATENbHBIM pe3yibTaToM. Eciu BBl XOTUTE 3HAaTh pa3Mep pecypca, KOTOPBIH
cienyeT pa3MeCTUTh CEroJHs NPU BO3MOXKHBIX CIICHAPUSX Ha 3aBTpa, U HE HMEETE
OTPULIATETILHOTO ClLIeHapus, Torna ciemayetr pasmectuTh 100% »storo pecypca. bes
CIICHapUsi C OTPHUIATENBHBIM pPE3yJIbTaTOM MAaJOBEPOSTHO, YTO JaHHBIM HaOop
CLIECHApUEB PEATMCTUYEH.

[locnenHee ycioBHe MCHOJIB30BAaHUSI 3TOCO METOAA COCTOMT B TOM, YTO MaTeMaTH-
YEeCKOE 0)KMJIaHUE, CyMMa BCEX PE3yJIbTaTOB, YMHOKEHHBIX Ha MX COOTBETCTBYIOILKE
BEPOSTHOCTH, JOJHKHO OBITH OOJIbIIIE HYJIS.



N
(1.03) MO =) (P*A),

i=1

raie P = BeposTHOCTH clieHapus i;
A = pe3ynbraT cueHapus i;

N == o011ee 4nCII0 pacCMaTPUBAEMBIX CIICHAPHUEB.

Ecnu maTtemaTnueckoe OXHJAHHE PAaBHO HYJIO WM OTPULIATENIBHOE, METOJ HEeb3s
UCIIOJIb30BaTh. OJTO HE O3HAYaeT, YTO HEJb3sl HCIIOJIb30BATh CaMmoO IUIAHUPOBAHUE
creHapus. MoxHo U HykHO. OjiHaKo onTuManbHOe f MOXKET ObITh MOJIYYEHO TOJIBKO B
TOM ClIydae, eciii MaTeMaTHYecKoe OKuaaHue Ooipine Hynsa. Korma maremaTnueckoe
OKUJIaHUE PaBHO HYJIIO MM OTPULATEIbHOE, Mbl HE JIOJDKHBI pa3MellaTh PeCypehl.

W HakoHel, Bbl JOJKHBI PACCMOTPETh MAKCHUMAJIbHO BO3MOXKHBIN CHEKTP pe3yib-
TaToB. [[pyruMu cioBamu, ciexyer paccMoTpeTb 99% BO3MOXKHBIX MCX0/10B. MHOrue
CIIEHApUH MOXHO CHEJIaTh IIHMpe, TaK YTO BaM He Hajo Oyner pacrucbiBath 10 000 cre-
HapueB, yToObl 0XBaTUTh 99% criekTpa. [lpu pacmmpenuu cueHapueB He cienyer
CIIMIIKOM YMpOILATh CUTYyallMi0, BbIOpaB TOJBKO TPHU CIEHApPUA: ONTUMHUCTHUECKUH,
MIECCUMUCTHYECKUI U HelTpalbHbIA. B 3TOM cilyyae mosyuyeHHble OTBEThI OyayT CIIUIII-
KOM IpyObl, 4TOOBI UMETh KaKyO-IM00 MPAKTHUECKYIO LIEHHOCTh. 3aXOTHTE JIU BbI HC-
KaTh ONTHUMaJbHOE f 111 TOProBOi CUCTEMBI 110 TPEM clienKaM?

Kakoe kosmdecTBO clieHapueB ontuMmanbHO? Mcrosnb3ylWTe TO KOJIMYECTBO, C KO-
TOPBIM BBl CIPAaBUTECh. 3A€Ch XOPOLIMM ITOMOLIHMKOM OyJeT KoMibioTep. JlomycTum,
peub uzaet o komnanuu AbBB 1 0 pazMenieHnM ee HOBOro MPOAYKTa Ha PIHKE OTCTAJION
JANeKoi CTpaHbl. PaccMOTpUM TISATh BO3MOJXKHBIX CIICHapHWeB (B IEHCTBUTEITHLHOCTH
CIICHapHeB JOJDKHO OBITH OOJbIlE, HO MBI BO3bMEM IATH AJS NpUMepa). DTH MATh
CLICHapHEB OTPAXaIOT TO, YTO MOKET MPOMU30MTH B JAAHHOW cTpaHe B OyIyliem, — TO
€CTb BEPOSITHOCTb  OIPEJCIIEHHBIX COOBITUH W NpUOBUI WO  YOBITOK  OT
MHBECTUPOBAHMUS.

Cuenapuit BeposiTHOCT Pesynbrar

Boiina 0,1 -$500 000

Kpusuc 0,2 -$200 000

3acroit 0,2 0

Mup 0,45 $500 000

Ipougeranue 0,05 $1000000
Cymma 1,00

Takum 00pa3om, cymma BeposaTHOCTeH paBHa 1. OOpaTuTe BHUMaHUE, YTO Y HAC ecTh |
CL[CHapI/Iﬁ C OTpULATCIIbHBIM PEC3YyJIbTATOM, HO MATCMATHYCCKOC OXKHUIAAHUC 60JIBIJ.I€
HYJIS:

(0,1 * -$500 000) + (0,2 * -$200 000) +... = $185 000

C takuM HabOPOM CIIEHAPHEB MBI MO’KEM HCIOJIb30BATh JaHHbII MeToA. OTMETbTE, YTO
ecnu Obl MBI MCIIOJB30BAIM METOJI HanboJsiee BEPOSITHOTO pe3yibTara, TO MPUILTH OBl K
3aKJIIOYEHHUIO, YTO B 3TOW CTpaHe CKOpee BCero OyaeT MUp, U JIeHCTBOBAIU Obl, UCXOMs
U3 3TOM €IMHCTBEHHONW BO3MOXXHOCTH, TOJIBKO PAcIUIbIBYATO OCO3HABAsI HATMYME IPYTUX
HCXO/I0B.

Paccunrtaem ontumansroe f. Kak Mbl yxe 3Haem, ontumanbsHoe f (3o uncno mexay O u
1) MakCUMH3HPYET CpeiHEe T€OMETPUUECKOE:



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 (hakTuaeckoe TWR:

(4.17) TWR= Cpennee reomerpuueckoe” X,

rae N= 4yuncino cueHapues;

TWR= oTHOCUTEIbHBIN KOHESUHBLIA KaITUTAa;

HPR= npulsuib 3a nepuo yaepkaHusi MO3ULUN JUTs CLICHApHS 1;

A = pe3ynbTaT ClieHapus i;

P.= BeposiTHOCTB cLieHapus 1;

W= Hauxynmmui pe3ynbraTr cpeau Becex cueHapues N;

X= 4HCIIO, XapaKTEepPU3YIOIIee IMOBTOPEHHE ATOr0 CLEHAapHs, KOrjJa Mbl
MHBECTHpYEM X pa3.

TWR, nonydyenHoe u3 ypaBHeHus (4.14), sBisieTcss MPOMEKYTOUYHBIM 3HAUCHHEM IS
pacuera cpeaHero reomerpudeckoro. I[lociae Toro kak Mbl HaliileM cpelHee reOMEeTpH-
yeckoe, pakrnaeckoe TWR M0OXHO 1MOTyduTh ¢ IOMOIIBIO YpaBHeHus (4.17).

MpbI MOXEM MPOU3BECTU PACUETHI IO 3TUM YPABHEHUSIM ClIeyIomuM obpazom. CHayana
BbIOEpPEM CXEeMy ONTHUMH3AIMHM, TO €cTh Ccrnocod mnoucka f, MaKCHUMHU3UPYIOIIETO
ypaBHeHHe. MOXHO cienath 3To ¢ momoibio moadopa KOt 0,01 o 1, ucnons3ys meTon
UTEpaluid WU TMapabOIMYECKyI0 WHTEPIIONSIIHIO. 3aTeéM MBI JOJDKHBI OMNPEICIIUTh
HAUXyIIIUNA BO3MOXKHBIHN pe3ynbTar AJi BCEX pacCMaTPUBAEMBIX CLIEHAPUEB He3d8UCUMO
om mMo20, HACKOIbKO MAlbl 6epOSMHOCMU NOO0OHLIX cyeHapues. B mpumepe c
kopniopanueit AbB nauxyamme oxugaemblie norepu — 310 -500 000 momnapos. Tenepb
JUISL KaXJO0ro CLEHapus Mbl JOJKHBI CHauajga pas3ieliuTh HAWXYyAIIUNA BO3MOXKHBIN
pesyapTaT Ha oTpunarenbHoe f. B mpumepe ¢ kopmoparmeir ABB MBI coOupaemcs
npocmotpeth 3HaueHus Ot 0,01 mo 1. Haunem co 3nauenus f=0,01. Teneps, ecnu mbl
paszgenuM HauXyAIIMH BO3MOXKHBIM pe3yJbTaT paccMaTpUBaeMbIX CIEHapHUeB Ha
OTpHIaTeNbHOE 3HaUeHue f, TO morydnm:

-$500 000 / -0,01 = $50 000 000

JIJ1st KaXKI0TO CIICHApHs pa3zeiiuM €ro pe3yJsibTaT Ha MOJyUYeHHOE TOJIBKO YTO 3HAYCHHE.
Tak Kak UCXOJ MEPBOTO CIICHAPHS SBIIACTCA HauxyammM ¢ yositkoM 500 000 momtapos,
TO:

-$500 000 / $50 000 000 = -0,01
Teneps mpubaBuM 3T0 3HaYEHHUE K 1:

1 +(-0,01) = 0,99

Haxonern, Bo3BeJieM MOJYYEHHBIH OTBET B CTENEHb BEPOSITHOCTU OCYIIECTBICHHS
JaHHOrO cueHapus (B HameM npumepe 0,1):

0,9970,1=0,9989954713

3aTem nepensieM K CleAyoleMy CleHapHio o Ha3BaHueM «Kpu3uc» ¢ BeposITHOCTbIO
0,2 npourpsima 200 000 momapos. Hamr pesynbrar Hauxyamiero cirydas Bee ere -$500



000. 3nauenue f, ¢ koTopbIM MBI pabortaem, mo-npexHemy 0,01, mosTOMy umciO, Ha
KOTOPOE HAJI0 pa3JeauTh pe3yJbTat 3Toro cueHapus, cocrasisier S0 000 000 gonmapos:
-$200 000/$50 000 000 = -0,004

IIpoBenem panbHelye BeraucineHus A nonyyenus HPR:

1 +(-0,004) = 0,996 0,99"0,2 = 0,9991987169

Ecam MBI paccMoTpuM ocTanbHBIC ClieHapuu mpu Tectupyemom 3Hadenuu f=0,01, to
Haizaem Tpu 3HaueHus HPR, cooTBeTcTByIOIIME TOCIEAHUM 3 CLIEHAPUSAM:

3acToi 1,0
Mup 1,004487689
[IpouBeTanue 1,000990622

ITocne Toro kak Haiinensl Bce HPR mist manHoro 3nauenus f, HEOOXOAUMO MEpEMHO-
*KuUThb nosrydyeHHsle HPR:

0,9989954713*0,9991987169*1,0*1,004487689 * 1,000990622=1,003667853

Ms! nonyuniu npomexxyrouHoe TWR = 1,003667853. Cnenyroumum marom OyaeT Bo3-
BEJICHUE 3TOr0 3HAUYEHUS B CTENEHb, PABHYIO €IUHUIIE, JICJIEHHON Ha CyMMY BEpOSATHO-
creil. Tak Kak cymMma BepOSTHOCTEH cocTaBiseT 1, TO, 4TOObl MOJIYYUTh CpeaHee
reomerpuueckoe, TWR Bo3Begem B crenenb 1. Takum oOpa3om, cpenHee
reomerpuyeckoe paBHO B 3ToMm ciyyae TWR, To ectp 1,003667853. Ecnu, ognako,
yOpaTh OrpaHMYeHHE. YTO KaKIBIN CIIEHApHU JOJDKEH NMETh YHUKAJIBHYIO BEPOSTHOCTD,
TO MOKHO IOJIyYUTh CyMMY BeposiTHOCTeH Ooubliie 1. B TakoM citydae, 4ToObI HOTYUYHUTh
cpeHee reoMeTpuyeckoe, Hajo Bo3BecTd TWR B cTenens, paBHYIO eIUHUIE, 1€TICHHON
Ha 3Ty CYMMY BEPOSTHOCTEH.

OTtBeT, MOJIy4EHHBI B HAIleM IpUMEpE, SBISETCA CPEJHUM TIE€OMETPHUYECKHUM.
cootBeTcTByOmMUM 3HaueHuto f= 0,01. Tenmepsr mepeiinem k 3Hauenuto f= 0,02 u mo-
BTOPUM BECh TpOIECC, NTOKAa HE HAWJAEM CpellHee T'€OMETPUYECKOE, COOTBETCTBYIOIIEE
stomy f. MBI OyaeM npojoskaTh, MOKa He JA0ieM 10 Takoro 3HaueHus f, koTopoe aact
HaUBBICILIEE CPETHEE T€OMETPUUECKOE.

B namem npumepe HauBbICIIEE CpellHEe TeoMeTpuueckoe focturaercs npu £=0,57 u
paBHo 1,1106. Pa3nenuB BO3MOKHBIN pe3ynbTar Hauxyairero ciuexapus (-$500 000) na
oTpularensHoe ontuManbHoe f, Mbl momyunm 877 192,35 nommapa. dpyrumu cioBamu,
ecnu Kopriopauuu ABB Hano pa3MecTHTh Ha PBIHKE HOBBIM IPOJAYKT B 3TOM AAJIIEKOU
CTpaHe, CJIeyeT HUHBECTUPOBAaTh UMEHHO 3Ty CyMMy. C TeUeHHEeM BpEMEHH U Pa3BUTHEM
COOBITHIA, KOT/Ia M3MEHATCS BO3MOXKHBIE MCXOJBI M BEPOSTHOCTH, H3MEHUTCS TAKXKe U
cymma f. Uem wame kopnopauuss ABB Oyner yuuTeIBaTh 3TH M3MEHEHUs, TeM Ooiiee
MpaBWIBHBIMU OyyT ee pemieHus. OTMersTe. 4To ecinu kopnopanust AbB unBectupyer
B ATOT MpoeKT MeHbIne 877 192,35 nonnapa. Torna oHa HaXOIUTCS JieBee MUKa KpUBOH f.
DTO aHAJIOTUYHO CUTYAllUHU, KOT/la y Tpelepa OTKPBITO CIUIIKOM Majlo KOHTPAKTOB (110
cpaBHeHMIO ¢ ontuManbHbIM f). Eciu kopnoparust ABB BkianbiBaeT B IPOEKT OOJIBIIYIO
CyMMy, 3TO AQHQJIOTMYHO CUTyallMM, KOIJla y TpeWaepa OTKPBITO CIUIIKOM MHOIO
HO3UIHNH.

KonnuecTBo, paccCMOTpEHHOE 3/1€Ch, SBISETCS KOJIMYECTBOM JEHEr, HO 3TO MOTYT
ObITb HE TOJBKO IEHbIM, U MeToJ Oyner paboraTh. JlaHHBIH MOAXOJ MOXHO HC-
MOJIb30BATh JUIS JIIOOOTO KOJIMYECTBEHHOTO PEIICHHS B Cpeie ONaronpusTHOW HEo-
IIPEIEICHHOCTH .

Ecnu BB co3manuTe paziauuHble CHEHAPUH s (POHOBOTO PHIHKA, ONTHMajbHOE f.
IIOJIy4€HHOE C MOMOIIBIO0 3TOT0 METOJa, JACT BaM INPOLEHT CPEACTB, KOTOPBIE HAIO B



JTaHHBII MOMEHT MHBECTHpOBaTh B akuuu. Hampumep, ecnu f= 0,65, To 65% Barmiero
OaylaHca J0HKHO OBITH Ha PBIHKE, a ocTaBIimuecs: 35%, HarpuMep, B JICHbIax. DTOT MO/I-
XOJI 1aCT BaM HauOONBIINI TeOMEeTpUIeCKuil pocT kanutana. Koneuno, pe3ynsraTt Oyaer
3aBHCETh OT TOr0, KAKU€ BXOJHbIE JaHHbIE BBl HCIIOJIIB30BAIM B CUCTEME (CLEHApUU. UX
BEPOSITHOCTH OCYIIECTBJICHUS, BBIMTPBIIINA U MPOUTPHILIN, U3AEPKKHU). Bee ckazanHoe
paHee 00 onTUMalbHOM f MPUMEHHMO 37€Ch, U ATO O3HAYAET TAKXKE, YTO OXKHJIaeMbIe
npourpeiid MoryT gocturaTs 100%. Ecinu Bl OCyIecTBiIsIETe INIAHUPOBAHUE CLIEHAPUS
JUISL  pa3MEIIeHUsT aKTUBOB, TO JIOJDKHBI OXWJaTh, 4TO OKojJo 100% akTHBOB.
pa3MeIICHHBIX B COOTBETCTBUH C PACCMATPUBACMBIM CIIEHAPHEM, MOTYT OBITh MTOTEPSHBI
B Kakoe-nbo BpeMs B OynymieM. Hampumep, Bbl HCHONb3yeTe AaHHBIM METOJ, YTOOBI
OMpENEINTh CYMMY CPEACTB, MPEIHA3HAUCHHBIX I MHBECTUPOBaHUSA B akuuu. Jlo-
IIyCTUM, BBl MPUXOAUTE K BBIBOAY, YTO 65% CpENCTB OJKHO OBITh MHBECTUPOBAHO B
aKiuu, a ocrasiuecs 35% B O6e3pucKkoBble akTUBBI. ClieayeT 0)KUaTh, 4YTO IPOUTPHIII B
Oynymem MoxeT noctuyb 100% cymmbl, pazMenieHHONW Ha (OHIO0BOM phIHKE. JpyruMu
CJIOBaMH, BBI JIOJDKHBI OBITH TOTOBBI, YTO B KaKOW-TMO0 Touke B OymymeM noutu 100%
aKTUBOB OT Bamux 65%, pa3MelleHHBbIX B aKIuu, OyayT mpourpanbl. OJHaAKO UMEHHO
TakuM 00pa3oM BBl JOCTUTHETE MaKCHMAIBHOTO TEOMETpUYEecKoro pocrta. Ty ke
MPOLEAYPY MOXHO HCIOJNB30BaTh AJsl ajJbTEPHATUBHOIO MapaMETPHUECKOro MEeToja
ompexaeneHus: ontuManbHoro f B Topromie. JlomycThM, BBl TPUHUMAETE TOPTOBBIC
pellIeHrs, OCHOBBIBasACh Ha (yHIaMEHTANbHBIX JAHHbIX. Bbl HameuaeTe pa3ivyHbIC
CIICHapHUH, KOTOPbIe MOTYT IPOU30MTH B Tpoliecce TOprosiau. Yem Oosibliie clieHapueB U
4YeM TOYHEe CLEHapHUU, TeM Jiydile OyIyT MoJyuyeHHbIe pe3yibTarhl. [Ipenmnonoxum, Bol
PENIMIN KyITUTh MYHHUITUTIAIBHBIE OOJIHUTallui, HO MPU 3TOM HE TUTAHUPYETE yACPKUBAThH
UX JI0 Cpoka morameHusi. Bel Mo)keTe paccMOTpeTh MHOKECTBO CLIEHApHeB OyAyLINX
COOBITUH W HWCHOJB30BaTh ITH CIICHAPUM ISl OMpECNICHUs ONTHMAIBLHOTO pa3Mepa
VHBECTHULIHI.

Konnenmnuio mnaHupoBaHusi CIEHApUS M7 ONpPENeNIeHHUs ONTUMaabHOro f MOXKHO
HCIOJIb30BaTh BO MHOTMX 00JIACTSIX: OT BOEHHBIX CTPATErHil 10 ONpeAeaeHHs ONTUMAab-
HOTO YPOBHS Y4YacTHs B MOJANUCKE HA aKIUU WU ONTUMAIIbHOM MPEAOIUIaTHI 32 JTOM.
OTOT METO/, BEPOSITHO, SBJISICTCS JYUYIIUM M YK€ TOYHO CaMbIM JIETKUM JIJISl T€X, KTO HE
UCIIONB3YET MEXaHMUYECKHUe pelIeHHs MPHU BXOJE W BBIXOJE C phIHKA. Tpeiaepsl,
KOTOpBIE TOPTYIOT 1O (hyHIaMEHTaIbHBIM JaHHBIM, rpadukaM, BOJHAM DJUTHOTTA WU C
MOMOIIIBIO JIFOOOTO IPYroro MeToja, TpeOylomero cyObeKTUBHOTO CYXACHUS, MOTYT
HaWTH oNTUMaNbHbIE f ¢ MOMOIIBIO ATOrO MOAX0JIa — OH HaMHOT'O MPOILE, YEM MOUCK
3HaYeHUIl mMmapameTpoB pachpenenenus. Apudmeruyeckoe cpeanee HPR rpymnmbsi
CIICHapHEB MOYKHO PACCUUTATH CIETYIOIUM 00pa3oM:

N N
@18)  AHPR=(X(1+(A/W/-D)*B) 2P,

rae N = yucno cueHapues;
A = pe3ynbTaT (BBIUTPHILI MM TPOUTPHIII) CLEHAPHS 1;
P = BeposTHOCTH clLieHapus i;

W= Hauxyammii pe3ynbTaT Cpeau BCEX CLICHAPHUEB.

AHPR Oyner BakHO mo37HEE, NTpH MOKMCKe 3()(PEeKTUBHONM TpaHUIBI COBOKYITHOCTH HE-
CKOJIKUX PBIHOYHBIX CHCTEM, KOTJa HE00X0AuMO OyAeT ONpeAeuTh OKUAaeMYI0 Ipu-
ObuTb (apuMETHYECKYI0) JAHHOW PHIHOYHON CHCTEMBI. JTa OXHIaeMast MpUObLTH paBHA
AHPR-1. PaccmoTrpeHHbIii MeToA He 00s3aTeIbHO JOKEH OBITh OCHOBaH Ha
IapaMeTpU4ecKOM Ioaxozae. Bo3MoxkeH u sMnupudeckuil nmoaxon. Jpyrumu cioBamy,
MBIl MOXXEM B35Th OTYET O CHEJIKAX JAHHOM PBIHOYHON CHCTEMBI M HCIIOJIB30BaTh



KOKIYIO U3 OTHX CACIIOK B KQUeCTBE CIIEHAPHS, KOTOPHI MOXET MPOU30UTH B OyAyIIEM.
Benmunna npuObui wiy yObITKA Oy/IET BEIXOIHBIM PE3yJIbTATOM JAaHHOTO CIieHapus. B
3TOM Cily4ae KaKJbpli cLieHapuil (CAeNKa) UMEET PaBHYIO BEPOSTHOCTb OCYLIECTBIICHUS
— 1I/N, tne N — o0mee umcio caenok (cueHapueB). B pesynbrare Mbl MOITyYdUM
smnupudeckoe ontumanbHoe f. Korjga ecth HECKOIBKO pelieHui Ha OCHOBE HECKOJIBKUX
CIICHapHWeB, BBIOOp TOr0. YbhEe CpEIHEE TEOMETPHUYECKOE, COOTBETCTBYIOIIEE
ontumansHOMy f, camoe OoJbIIOe. MaKCUMHM3HPYET pEUICHHE B aCHMIITOTUYECKOM
CMBbICIIe. 3a4acTyr 3TO OyJeT MPOUCXOIUTh BOIPEKH OOMIETIPUHSITHIM IpaBHIIaM
NpUHATUSA pelleHus, TakuM Kak [Ipaswio ['ypBuma, MakcumMakc, MHUHHMAKC,
MHUHHMAaKCHas ToTepsi (minimax regret) M HaWBBICIIEE MaTEMaTHYECKOE OXKHIAHUE.
[TpenmnonoxumM, Mbl JOJDKHBI BBIOPATh OAHO MX JBYX BO3MOMKHBIX PEIICHH, KOTOpHIC
Ha30BeM «OeIbIM» U «4epPHBIMY». beroe perieHre mpecTaBisieT ey one BO3MOKHBIC
CIICHApUU:

benoe pewenue

Cuenapuit BepositHoCcTh Pesynbrar
A 0,3 -20

B 0,4 0

C 0,3 30

Maremarnueckoe  oxuganue = $3,00
Onrumanehoe f = 0, 17

Cpennee reomerpuueckoe = 1,0123

YepHoe perieHre IpeICTaBIseT CIASIYONIHE CIICHAPUH:

Yepnoe pewienue

Cuenapuit BepositHoCTh Pesynbrar
A 0,3 -10

B 0,4 5

C 0,15 6

D 0,15 20

Maremarnyeckoe oxuganue = $2,90
Onrumansuoe =0,31

Cpennee reomerpuyaeckoe = 1,0453

MHorue BbIOpanu Obl Oelloe pelieHne, TaKk Kak OHO MMEET OOJIbIliee MaTeMaTHYECKOE
oxunanue. [Ipu OeroM pemieHHH BbI MOXKETE OXKHIATh «B CPETHEM» BBIUTPHIII B 3
JoJI7Iapa MPOTUB BRIMTPHINIA YepHOTO pemeHus B 2,90 nomrapa. OgHako BHIOOp 4€pHOTO
pemieHust Oyner Oosee NpaBWIBHBIM, TaK KaK OHO JaeT HauOousbllee CpeaHee
reoMerpuueckoe. [Ipu yepHOM pelieHHH MOXKHO OXHIATh «B CPEIHEM» BBIMTPHIII B
4,53% (1,0453 - 1) nporuB Berpeima Oenoro pemenus B 1,23%. Ilpu
PEMHBECTHUPOBAHUHM YEPHOE pElICHHE, B CPEIHEM, BBIMIPAET B TPU pa3a OoJbIle, YeM
6enoe pemenue! Bel MoxkeTe BO3pa3uTh, OTMETHUB, YTO MBIl HE PEMHBECTUPYEM IO TOMY
KE CIEHApPHUIO KaXIbIH pa3, U MOXXHO TOOWTHCS OOJBINETO, €CIM BCErla BBIOMpATh
HauBbIcIIee  apuMETHYECKOe  MaTeMaTHYeCKOe  OXHUAaHWe I KaXAOoro
MpeACTaBICHHOTO Habopa. Mel OyieM MpUHUMATh pelieHNnEe, OCHOBBIBAsACH Ha OOJIBbIIIEM
apu(PMETUYECKOM MaTeMaTHYeCKOM OXHUJIAHWU, TOJBKO B TOM Cllydae, €CIu He



cobupaemMcst penHBECTUpOBaTh BooOIe. Ho Tak kak Moyt Bceraa JAEHbI'M, KOTOPBIMHU
MBI PHCKyeM cerofHs, OyIyT CHOBa C PHUCKOM BIIO)KEHbl B OyIylIeM, a JAEHBIH,
BBIMTPAaHHBIC WIHM MPOUTPAHHBIE B MPOILUIOM, BIUSAIOT HA TO, YeM MBI MOXKEM PUCKOBATH
cerojHs (cpesla TeOMETPUUYECKHX CIIEACTBUI), U1 MAaKCUMM3ALUU JOJITOCPOYHOTO pocTa
KamuTaja Mbl JIOJDKHBI TPUHUMATh PELICHUs, UCXOIS M3 CPEIHEro IeéOMETPHYECKOro.
Jlaxke eciu ClieHapuH, KOTOpble OyayT MpeACTaBIEHbl 3aBTpa, HE OyAyT TAKMMHU XKe, KaK
CeroJHs, UCIONB3Yys  HaumOoNblllee CpeAHee T'eOMETpUYEecKoe, MBI  BCerna
MaKCUMM3UPYEM HallM pelIeHHs. DTO aHaJOIMYHO IPOLECCY 3aBUCHUMBIX IOMBITOK,
HampuMmep wurpe B «ouko». Kaxkmas pasgaya HU3MEHSET BEPOSTHOCTH, IO3TOMY
ONTUMAaJIbHAsl CTaBKa M3MEHSETCs, YTOObl MAaKCHMHU3HMPOBATh JOJTOCPOUYHBIH PpOCT.
[TomHuTe, 4YTOOBI ~ MAaKCUMM3HPOBATH  JIOJTOCPOYHBIH  POCT, Mbl  OOIMHCHDBI
paccmampusams meKywyio uspy Kax Heo2paHudyeHHylo 0 epemenu. JIpyruMu cioBamy,
CIIeZyeT paccMaTpuBaTh KaXIyl0 OTICIBHYIO CTaBKY, Kak OYOmo OHA NOGMOpAemcs
beckoHneuHoe YUCIo pas, eciu HeoOX00UMO MAKCUMUUPOBAMb POCH 8 meyeHue 00120l
nocne008amenbHOCMU  CMAsoK 6 Heckonbkux —uepax. JlaBaiite 0000muM Bce
BBIILIECKA3aHHOE: KOIJa pe3yibTaT COOBITUS OKa3blBAE€T BIUSHHE Ha pe3yJbTaT(bl)
MOCTIEYIOIEero coobITusA(uil), HaM cledyeT BbIOMpaTh HauOOJbIIee T'€OMETPHUUECKOE
oXujaHue. B penkux ciydasx, Korja pe3ysbTaT He BIMAET Ha MOCIeAyIoIue coObITus,
cleayeT BbIOMpaTh HaumOousbliee apupMeTHYecKoe OXHIaHHe. MaTeMaTnyeckoe
oxunanue (apupMETHYECKOE) HE YYUTHIBACT 3aBUCUMOCTh pE3YyJbTAaTOB BHYTPH
KaX/I0OTO CLEHApUsl U MOITOMY MOJKET MPHUBECTH K HEBEPHOMY 3aKJIIOUYEHHUIO, KOrna
paccMaTpUBaeTCsl PEHMHBECTUPOBAaHME B TeoMeTpHuecKkol cpene. lcmonb3oBaHue
MPEUI0KEHHOT'0 METO/1a B TUIAHMPOBAHUHN CLIEHAPUS MOMOXKET BaM IPaBUIBHO BHIOpATh
CLICHApHUH, OLCHUTh €ro pe3yJbTaTbl U BEPOATHOCTH MX OCYLIECTBICHUSA. DTOT METOJ
BHYTpeHHE Ooyieeé KOHCEPBATUBEH, YeM pa3MeIlleHHe Ha OCHOBE HauOOJIBIIEro
apu(PMETHIECKOTO MaTeMaTU4eCcKoro oxumaHws. YpaBHenue (3.05) mokaspiBaeT, 4To
CpeHee TEeOMETPHUYECKOEe HHUKOrJa He MOXeT ObITh  Ooybllle  CpelHero
apupmernyeckoro. Takum o00pa3om, OSTOT METOA HHKOrma He Oynxer Ooiee
PUCKOBAaHHBIM, 4Ye€M MeETOJi HauOoyblIero apupMETHYECKOro MaTeMaTHYeCKOTro
OXHUIaHus. B acHMOTOTHYECKOM CMBICIE (JOJATOCPOYHOM) 3TO HE TOJIBKO JYUIIWi
METOJ] pa3MElICHUs, TaK Kak Bbl MOJy4yaeTe HauOOJIBLIMI reoOMeTpUYEeCKHi poOCT, OH
Takke Oonee Oe3omaceH, 4YeM pa3MelIeHHWE 0 HauOOoIbIIeMy apH(PMETHIECKOMY
MaTeMaTUUYECKOMY OXXHUJIAHWUIO, KOMOpoe HeUIMEHHO CMeujdem 6ac 6npaso Oom NUKa
Kpueoi f.

Tak Kak peMHBECTHPOBAHUE MOYTH BCEI/la MMEET MECTO B pealbHOW JKU3HU (O TOrO
JIHsI, KOTJIa BBI yiiIeTe Ha MEHCHIO), TO eCTh BbI CHOBA OyJIETe HMCIIOIb30BATh JICHBIH,
KOTOpPbIE HCIOJb30BaJIM CETOJHS, Mbl IOJUKHBI IPUHUMATh PEIICHUs, UCXOMs U3 TOrO,
YTO TaKasi BO3MOKHOCTB TMPEJICTABUTCS THICSYU pa3, ISl TOr0 4TOOBI MaKCUMH3HPOBAThH
pocT. MBI JTOJDKHBI NPUHUMATh PEHICHUs TakUM 00pa3oM, 4TOObl MaKCUMHM3HPOBATH
reoOMEeTpUUECKOe OXKHuaaHue. boiee TOro, Tak Kak pe3yJbTaThl OOJBIIMHCTBA COOBITHIA
BJIMSIIOT Ha PE3yJbTaThl MOCIEIYIOMUX COOBITUN, HAM ClIEeIyeT NPUHUMATh PELICHUs U
pa3MemnaTh CpesICTBa, OCHOBBIBASCH HA MAKCUMAIILHOM T'€OMETPHUECKOM OKUIAHUH, YTO
MOJKET MPUBECTH K PEIICHUSIM, KOTOPbIE HE BCEr1a OYEBU/IHBI.

ITouck onTuMajbHOIO f MO AYEHCTHIM JAHHBIM

' B HEKOTOPBIX CIydasX JTydIIHM BEIOOPOM GyeT MMEHHO HaubOIbIIee apUPMETHIECKOE
MaTeMaTH4ecKoe OKUAaHue, a He reoMeTpryeckoe. Hanpumep, koria Tpeiiaep TopryeT NOCTOSHHBIM
KOJINYECTBOM KOHTPAKTOB M JKEJaeT NepeiTH K padboTe «(PUKCHUPOBAHHOMN J10JIei» B KAaKOH-TO
OMarompuATHON Touke B OymymeM. JTta O1aronpusTHasi TO9Kka — IMOPOT TEOMETPUIECKOI TOPTOBIIH, TIC
apudmeTnyeckas cpeiHss clelKa, KOTopas HCIOJIB3YeTCs B KayecTBE BXOAHOTO JJAHHOTO,
paccuuThIBaeTCS Kak apuMeTHYECKOe MaTEeMaTHIECKOe OXKHAaHHE (CyMMa Pe3yJIbTaToB KaXI0ro
CLIEHAapHsl, yMHOXKEHHBIX Ha BEPOATHOCTD UX IOSBIICHU), IOAEIEHHOE Ha CYMMY BEpPOSITHOCTEH BCex
cueHapueB. Tak Kak cyMMa BEpOSITHOCTEH BCeX CIieHapHeB OOBIYHO paBHA 1, MBI MOXKEM I'OBOPHUTH, YTO
apudMeTnyueckas cpefHss cAelKa paBHA apU(METHIECKOMY MaTeMaTHUECKOMY OXHAAHUIO



Ternepp MBI paccCMOTPUM MOHMCK ONTUMANBHOTO f W €ro MOOOYHBIX MPOIYKTOB IO
SYEUCTHIM JaHHBIM. ODTOT MOJXOJ TaKXKe SIBISETCA THOPUIOM IMapaMeTpUUYEeCKOro H
SMIIMPUYECKOTO METOJa W aHAJIOTWYEH IMpoLeccy IOMCKa onTuMaibHoro f 1o
Pa3IMYHBIM CLIEHAPHIM; TOJIBKO Ha 3TOT pa3 Mbl OyJieM HCIOIb30BaTh CPEAHIOI TOUKY
aueiiku. Jns  Kaxmod sA4eiku y Hac OyJeT acCcOIMHUpPOBaHHAas BEPOSTHOCTD,
paccuuTaHHas Kak OOIee YMCIIO DJIEMEHTOB (CACJIOK) B ATOM sYeiKe, JCICEHHOE Ha
o0lI1ee Yncio 3JIeMEHTOB (CIEIOK) BO Beex suerkax. s kaxoil syeiiku y Hac Oyzaer
ACCOLIMMPOBAHHBIN  pPE3yJbTaT, PACCUUTAHHBIA MO I[EHTPAIBHON TOYKE SYECHKH.
Hanpumep, y Hac ectb 3 aueiiku u 10 caenok. IlepByto saueiiky mbl onpenenuM st P&L
ot -1000 momrapos g0 -100 gomnapos. B atoit siueitke Oyaer nBa snemenTa. Crnemyromas
Auelika npenHazHadeHa Uit caenok ot -100 no 100 monnapoB, oHa BMELIAET 5 CAEIOK.
Haxkownen, B TpeThto siueiiky nonaayTt 3 cuenku, kotopsie umeroT P&L ot 100 no 1000
JI0JUIapOB.

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

Teneppr HaM HyXHO pemmTh ypaBHeHue (4.16), Tme Kaxaas sdeiika MPeaCcTaBISICT
oTAenbHBIN cueHapuid. Takum oOpasoMm, mist cioy4as ¢ 3 sueiikamu ontuManbHoe f
coctapisieT 0,2, i 1 KOHTpakT Ha Kaxkabie 2750 moiapoB Ha cyeTe (HaIl MPOUTPHIII
HaAMXYALIEro ciay4as OyJer cpeqHel Toukol nepBoit sueiiku, win (-$1000 + -$100) / /2
=-$550). DTOoT METOJ MOXHO WUCIIOJNB30BaTh B PEATBHON TOProOBIE, XOTS OH H
HEJ0CTATOYHO TOYEH, MMOCKOJIbKY JIOMYCKAET, YTO HAMOOIBIITNI IPOUTPHIII HAXOIUTCS B
CepelMHE HauXyAIIeW SYEWKH, a 3TO HE COBCEM BEpHO. YacTo MOJE3HO MUMETh OJIHY
JTUIIHIOK SYEHKY, YTOOBI BKIFOUYUTH MMPOUTPHINT HAMXYAIIEro ciydas. JlomycTum, Kak u
B mIpuMepe ¢ 3 sueiikaMu, y Hac Oblia caenka ¢ mpourpsimeM B 1000 mommapos. Takas
caenka nonanaet B ssueiiky -1000 mo -100 momnmapos u mo3tomy OyneT 3amucaHa kak 550
JOJITIApOB (CPEIHSsI TOUKA SIMEUKH), HO MBI MOYKEM Pa3MECTUTh B SIUEUKHU T€ KE TaHHBIC
CIIEYIOIIUM 00pa3zoMm:

SAueiika Sueiika Cnenkn AccouuupoBaHHast AccoMMpOBaHHBII
BEpPOSITHOCTH pe3yabTaT

-1000 -1000 1 0,1 -1000

-999 -100 1 0,1 -550

-100 100 5 0,5 0

100 1000 3 0,3 550

Tenepsr ontumansHoe f cocrasnser 0,04, unu 1 koHTpakT Ha Kaxabie 25 000 monmapos
Ha cueTe. BBl BUIUTE, HACKOJIBKO MpUOIM3UTENCH 3TOoT MeToA? [loatomy, XOTS 3TOT
METOJT TaCT HaM ONTUMabHOE f NI SYEUCTHIX JaHHBIX, HAJO MOHUMATh, YTO MOTEPS
WHPOpPMAIIMK TPH PA3MEUICHUM JaHHBIX B SIUCHKH MOXKET CIelaTh Pe3yJIbTaThl
HACTOJIbKO HETOUYHBIMH, YTO OHU CTaHYT Oecriosie3HbIMU. Eciau Obl y Hac ObU10 O0JbIIE
TOYEK JAHHBIX M OOJBIIC SueeK, METOI ObUT ObI HAMHOIO TouHee. DAKTHUECKH, €CITH OBl
y Hac OBLJIO OECKOHEYHOE KOJIMYECTBO JAHHBIX U OECKOHEYHOE YHCIIO SYECK, METO ObLT
Obl a0CONIOTHO TOYHBIM (ecliu Obl JaHHBIE B KaXJAOW U3 sUeeK ObLIM paBHBI CPEeIHUM



TOYKaM COOTBETCTBYIOIIMX SYEEK, TO ITOT METOJ Takke Obul Obl TOuHBIM). [pyroii
HEIOCTATOK MPEeIaraeéMoro METO/Ia 3aKJIF0YaeTCsl B TOM, YTO CpelHEe 3HAUCHUE STUCHKU
HE 00s3aTeIbHO PACHOJIOKEHO B IIEHTpE sS4Yelku. B peambHOCTH cpenHee 3HAYCHHE
AJIEMEHTOB B siuelike OyneT OJIMKe K MOJIe BCETO pacrlpeieieHHs, YeM K CpeHeH TOUKe
sueiiku. CienoBarenbHO, MOTyYeHHAs TucrepcHs Oyaer Ooiblie, YeM eCTh Ha CaMOM
nene. CymecTBYIOT crnocoObl KOPPEKTHPOBKH, HO W OHH MOTYT OBITh HETOYHBIMH.
[Tpobnemy MOXHO OBUIO OB NPEOAONETh, W PE3yNbTaThl ObUTM OBl TOYHBIMH MpPU
OCCKOHEYHOM KOJIMYECTBE AJIEMEHTOB (CIIeTIOK) M OECKOHEYHOM KOJMYeCTBE sueek. Ecim
y Bac €CThb JOCTaTOYHO OOJBIIOE KOJIMYECTBO CHEIOK M JOCTaTOYHO OOJbIIOe
KOJIMYECTBO SYECK, BBl MOXKETE HCIOJIB30BATH 3TOT METOJ C OOJIBIICH YBEPEHHOCTHIO.
BbI Takke MOXKeTe MPOBECTH TECTHI «UYTO €CIN», U3MEHSISI YUCIIO JIEMEHTOB B Pa3/iny-
HBIX siYeHKax, YTOOBI MOJYYUTh 00JIe€ TOYHOE MPUOIIKECHUE.

Kaxoe ontumanbhoe f ayqme?

Mp1 3HaeM, 4TO MOKHO HaWTH ONTUMaibHOE f, WCMONB3ys SMIUPUUYECKUNA TOIXOM, a
TaK)Ke UCMOJb3ysI HEKOTOPHIE MapaMeTPUYECKUE METObI KaK IS SIMEUCTBIX, TaK U JUIS
HESYCHCTHIX JTAHHBIX. MBI TaK)Ke 3HAEM, YTO MOXHO MPUBECTH TaHHBIC K TEKYIICH IICHE.
Kakoe ontumanbHoe f NEHCTBUTENBHO ONTHUMAIbHO — TMOJIYYEHHOE MO MPUBEICHHBIM
WJIM HETIPUBEICHHBIM JIAHHBIM?

Henpusenennoe sMmupudeckoe omnTuManbHOoe f paccuumThiBaeTCs Ha MPOIUIBIX
JTaHHBIX. DMITUPHYECKAN METOJ IS HaX0KJICHUSI ONTUMAIBHOTO f, ONMMCaHHBIN B TJIaBe
1, nact onTumainbeHoe f, KOTOpoe peanTnu30Baio Obl HAUBBICIINN T€OMETPUUECKUN POCT MO
MPONUIOMY TOTOKY pe3yibTaToB. OIHAKO HaM HAJ0 ONPEACIUTh, KaKOe 3HAYCHUC
ontuMainbHoro f mcmonp3oBaTh B OyaymieM (0cOOGHHO B CIEAYIOIIECH CAENKE), Y4H-
TBIBasi, YTO Y HAC HET OCTOBEpPHOU MH(MOpMAnuu 00 MCXOJe CICAYIomeld CACIKH. MBI
TOYHO HE 3HaeM, OyJeT 3To mpuObLTH (Toraa onTuManbHOe f OyaeT 1) winu yObITOK (TOT-
na ontumanbHoe f Oyaer 0). Mbl MOXEM BBIPA3UTh PE3YJIbTAT CICAYIOMICH CICIKH TOIh-
KO pacnpedenenuem geposmuocmu. JIydiuM moaxo1oM AJis TpeiiepoB, MPUMEHSIOIINX
MEXaHHUYECKYIO cUCTeMy, Oyaer pacder f myTeM UCIOIb30BaHUS MapaMEeTPUIECKOTO Me-
TOJa C TIOMOIIBIO PETYIUPYEeMO (PYHKIIMU pacTpeIeICHNs, OMMMCAHHON B 9TOU TJIaBe, ¢
MIPUBEJICHHBIMY WM HETPUBEICHHBIMU JTaHHBIMH. ECITM €CTh 3HAUUTEIHbHOE pa3indre B
UCIOJIb30BaHNUU TPUBEJIEHHBIX JaHHBIX IO CPABHEHHMIO C HENMPHUBEIECHHBIMH, TOTA,
BEPOSITHO, PACUETHI CIIETaHbI TI0 CIHUIIKOM OOJBIION UCTOPHH CIENOK, WIH K€ JaHHBIX
Ha YPOBHE TEKYIIUX LI€H HEeJO0CTaTOUHO. JJi1 HECUCTEMHBIX TPEHIEPOB JyUIIUM MOXKET
OKa3aThCs TIOJXO]] INITAHUPOBAHUS CIICHAPHSI.

Tenepws 6v1 umeeme npedcmasieHue KAk 06 SIMIUPUYECKUX, MAK U NAPAMEMPULeCKUX
Memooax, a makyice 0 HeKOMopvlX 2UOPUOHBIX Memooax NOUCKA ONMUMAnbHO20 f. B
credyoueli  2nage  Mvl  pPACCMOMPUM  NpOONeMy HNOUCKA OnmumanvHozo [ (na-
pamempuyeckum cnocobom) Onsi Cayuas, Ko20a OOHOBPEMEHHO OMKPbIMO HeCKONbKO
no3UYULL.

I'nmaBa s
BBenenue B MeTOAbl YIIPABJICHUS KANTUTAJIOM 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-onyuona eémecme ¢ OAUHHOU no3uyueti nNo 0a3080Mmy
uHcmpymenmy (Uiu npocmo NOKYHKA KOLI-ON-YUOHA), a UHO020a Oadce npooajica
(Kopomkas npooaxca) KOLI-ONYUOHA COBMECHHO C OJUHHOU no3uyuel no 06a3080My
UHCIMPYMEHmY MO2Ym  YCKOPUMb ACUMAMOMUYECKUll 2eoMempuyeckuil. pocm. mo
NPOUCXOO0Um HOMOMY, YMO OYeHb HACMo (HO He 6ce20d) UCNONb308aHUe ONYUOHOS
YMeHbuaem oucnepcuto 8 OOoNbulell CMeneHu, YeM YMeHbulaem apugpmemuseckuil
cpeoHull 00xo00. B pesynbmame, ucxoos uz )yHoameHmanbHo20 YPAaeHeHUs Mopeos6iu,
mbl noayuaem 6Oonvuiee oyenounoe TWR. Onyuonvl MONCHO UCNONB308AMb KAK
camocmosmenvbhble UHCMPYMEHmbl, MaK U 6Mecme ¢ HOUYUAMU NO OA3080MY
uHcmpymenmy Ol ynpaeieHusi puckom. B o6yoywem, max kax mpetidepuvl 6ce Oonvuie
KOHYEeHMPUPYIOMcs HA YNPABLeHUl PUCKOM, ONYUOHbL, 8ePOAMHO, OyOym uepams euje
oonvuyto pons. B knuee « @opmynvl ynpasienus nopmahenem» 0vlia paccCMompena 63au-
MOCB53b  ONMUMATILHO20/U ONYUuoHo8. * B smou enage Mbl NPOOOJNCUM HAYAMYIO
QucKyccuro u 06cyouUM mopeosiio no HeCKOIbKUM NO3UYUSIM, d MAK’Ce NO208OpUM 00
onyuonax. Hacmoswas enasa nocesawena ewje o0HOMY MemoOdy NOUCKA ONMUMATLb-
HO20/0N5l  HeMEeXaHUu4yeckux  mopeogvix  cucmem. Ilapamempuueckue — memoowl,
PaccmompenHvle 00 3M0o20 MOMEHMA, MOZYN UCNOb308AMb Me, KMO He NpuMeHsem
MexaHuyecKkue cucmemsl. JJonycmum, vl He UCNOTb3Yeme MeXAHUYeCKyro Cucmemy u
npumensieme memoo, Onucanuvill ¢ 2naee 4. Ecau vl 3axomume paccuumams dKcyecc,
mo coenams 5mo Oyoem He OueHb aecKO (N0 KpaliHell mepe, MOYHOe 3HAUEHUE IKCYeccd
ObICMpOo nonyyums, cKopee 8ce2o, He yoacmces). /lannas enasa npeoHa3HayeHa npexicoe
8ce2o 0l mex, Kmo UCNOAb3Yem HeMEeXaHuyecKue memoovl NPUHAMUsSL peueHull 06
OMKpLIMUU U 3aKpblmuy no3uyuil. Tpetioepam, UCHOAb3VIOWUM MU Memoobl, HAOO
b0ydem paccuumoeieamev He napamempwsl pdachnpeoeieHus CcOeloK, a 3HaueHus Ous
gonamuibHocmu  0A308020 UHCMPYMEHMA U  NPOSHO3UPYEeMOU  YeHbl  06a308020
uncmpymenma. Tpetidepy, He UCNOIB3VIOWEMY MEXAHUYECKVIO, 00bEKMUBHYIO CUCTIEMY,
Oy0em HAMHO20 Ne2ue NOXYYUMb UMEHHO IMU 8EIUUUHbL, YeM PACCUUMAmMb NApamempul
0151 pacnpeoenenusi cOeloK, KOmopule euje He NPOU3OULTU.

ObcyoscoeHue onmumManbHo20/u €20 NOOOUHLIX NPOOYKMOo8 Oisi mex mpeloepos,
KOMopbvle He UCNONb3VIOM MEXAHUYECKYI0, O00beKMUBHYIO CUCmeMY, Mbl HAYHEeM C
PACCMOMPEHUs cumyayuu, Ko20a O0OHOBPEMEHHO OMKPbIMO HECKOIbKO NO3UYULL.
O3navaem au 5mo, Ymo mom, Kmo UCHONb3Yem MeXaHuuecKkue Memoobvl Oisk OMKPbIMUsL
U 3aKpbIMUs NOUYUL, He MOXHCEm UCHOIb308AMb ONUCanuble nooxoovl? Hem. B Inage 6
npeonodceH Memood NOUCKA ONMUMALbHBIX, OOHOBPEMEHHO OMKPLIMbIX NO3UYUL
He3asUCUMO Om Mmo2o, UCNOb3Yem mpeuoep Mexanuieckylo cucmemy unu vem. B smou
2nage paccmMompena cumyayus, Ko2od 00OHOBPEMEHHO OMKPbIMO HECKOAbKO NO3uyuil (¢
UCNONBL3068AHUEM ONYUOHOS8 UNU De3), U NPUMEHECs HEMeXAHUYeCKULl N00X0O0.

Pacuer BOJIaTHILHOCTH

OavH M3 BaXHBIX MApaMETPOB, KOTOPBIM TpeHaep, KENarollUi HCIOIb30BaTh OIH-
ChIBa€Mbl€ B 3TOM TIJIaB€ KOHULEIIHWH, JOJKEH BBECTH, — 3TO BOJATWIBHOCTH. Cy-
IIEeCTBYeT JBa CHoco0a OmpeneNieHUs BOJATHIBHOCTU. [lepBBlii — WHCIONIb30BaHUE
OLICHKH Ha OCHOBE DPBIHOYHBIX JAHHBIX — JAET noOpa3ymMesaemyro 601amulbHOCHb.
Mopnenu 11eHOOOpa30BaHUS OMIIMOHOB, MPEACTABICHHBIE B ITOW TJIaBe, HCIOIB3YIOT
BOJIATWJIBHOCTh B KAau€CTBE OJHOTO W3 CBOMX BXOJHBIX IMAapaMETPOB IS MOJYy4YECHHS
CIIPAaBEJIMBOM TEOPETUYECKOW LEHbl omniuoHa. I[logpazymeBaeMas BOJATUIBHOCTH
OCHOBBIBAETCSI Ha MPEINOJIOKEHUH, YTO PHIHOYHAs II€HA ONIMOHA SKBUBAJEHTHA €ro
CIIPAaBEJIMBOM TEOPETHUYECKOM LEHE. BONaTWIBHOCTh, KOTOpas JAeT CIPABELJIMBYIO
TEOPETHUYECKYI0 IIEHY, paBHYK pBIHOYHOM IE€He, M €CTh IoJpa3yMeBaemas
BOJIATWJIBHOCTb. BTOpoil MeTox pacuera BOJIATWIBHOCTM  OCHOBBIBAETCS  HA
UCIOJIb30BaHUN HMCTOPUYECKUX HaHHbIX. [lomyueHHas Takum o0Opa3oM ucmopuueckas
goiamMuIbHOCMy  onpenensiercs (akTUIecKol IIeHOW 0a30BOT0 WHCTpyMeHTa. XOTs
BOJIATWJIBHOCTh B KA4€CTBE BXOJHOIO JTAHHOTO B MOJENHU LEHOOOpPa30BaHHUS OIIMOHOB



BBIPQXKAETCSI B TOJOBBIX TPOICHTAX, MPH €€ ONPEICIICHUH HCIONb3yeTcs Oolee
KOPOTKUH BPEMEHHOW OTpe30K, 00bdHO 10-20 mHel, a MoJydYMBIIUNACS B pe3yjIbTaTe
OTBET MEPEBOJIUTCS B FOI0BOE 3HAUCHHUE.

Hwxe nokasan pacuet 20-1HEBHOM T'0JI0BOM HCTOPUUECKON BOJATUILHOCTH.

[IIar 1. Pa3genute ceroaHsnIHee 3aKphITUE HA MPEBIAYIIEE 3aKPhITHE PHIHOYHOTO JTHS.

[Ilar 2. Bo3bpmuTe HaTypalbHBIN JIorapud™ 4YacTHOTO, MOdydeHHOro B mmare 1. Jlis
pUMepa PacCUUTaeM T'OJOBYI0 UCTOPHUUECKYIO BOJATHUIHLHOCTD SITOHCKOM WEHbI Ha
Mapt 1991 roma. Ilpm Hamucanum pfatel OyAeM HCMOJIB30BaTh (opMar
(rom/mecsn/nens). 3akpeite 910225, paBHoe 74,52, pa3menuMm Ha 3aKpbITHE
910222, paBHoe 75,52.

74,82 / 75,52 = 0,9907309322 Hatypaneusiii sorapudpm 0,9907309322 paen
0,009312258.

[ar 3. Ilo ucreuennn 21 musa y Bac Oymer 20 3HaueHuid s mara 2. Temeps pac-
cuuraiite 20-1HEBHYIO CKOJIB3SIIYIO CPEIHIO 3HAUEHUH U3 1m1ara 2.

[ar 4. Haiinute 20-IHEBHYIO IHCIIEPCHUI0 BBIOOPKHM JaHHBIX U3 miara 2. Jlyis storo
HeoOxoauma 20-aHeBHAsE CKOJb3sMas cpeanss (cM. mar 3). Jlamee, s KaxIoro
3 20 mocnenHuX ITHEH BBHIYTEM CKOJIB3SIIIYI0 CPEIHIO W3 3HAUeHWi mara 2.
Teneps Bo3BeIeM B KBaJpaT IMOJyYEHHbIE 3HAUECHHS, YTOOBI MpeoOpa3oBaTh Bce
OTpUIATENILHBIC OTBETHI B MOJOXKUTENbHBIC. [Tociie 3TOro cokuM Bce 3HAUSHUS 32
nocineanue 20 nueil. HakoHen, pa3genuM HailIeHHYI0 CyMMY Ha 19 u moiyyum
JUCTIEPCHUIO TI0 BHIOOPKE JaHHBIX 3a mocneanue 20 nuei. 20-THEBHAS IUCTIEPCHS
st 901226 cocrasnser 0,00009. TTomo6upIM 00pa3zoM Bl MOkeTe paccuutaTth 20-
THEBHYIO IUCTIEPCHIO JIJIS TI0OOTO JTHS.

[ar 5. ITocne Toro kak BbI onpeAenuin 20-THEBHYIO TUCTIEPCHIO Il KOHKPETHOTO JHS,
HeoOXxoauMo mpeodpa3zoBaTh e€e B 2(0-THEBHOE CTaHAAPTHOE OTKIOHEHHE. ITO
JIETKO CceNaTh IyTEeM HW3BICYEHMsI KBAJIPAaTHOTO KOPHS U3 JAUCIepcHH. Takum
oOpazom, mna 901226 kBagpaTHBI KOpEHb AucCIEpcHM (KOTOpasi, Kak ObLIO
noka3ano, paBHa 0,00009) mact nam 20-gHEBHOE CTaHIAPTHOE OTKIOHEHUE
0,009486832981.

[Mar 6. Temepr mpeoOpa3dyeMm IMOJYYECHHbIE [aHHbIE B «TOJOBBIE». Tak Kak Mbl
WCIIOJIb3yeM JHEBHBIC JIaHHBIE W UCXOJIWM W3 TOrO, YTO IO HeHe B roay 252
TOPTOBBIX JHS (IPUMEPHO), YMHOKUM OTBETHI U3 IIara 5 Ha KBaJApPaTHBIA KOPEHb
252, 1o ecth Ha 15,87450787. dns 901226 20-gHeBHOE CTaHIAPTHOE OTKJIOHEHUE
no BbiOOpke coctaBusger 0,009486832981. YwmuoxuB ero nHa 15,87450787,
nonyyaeM  0,1505988048. DOT0  3HaueHwe  SBIAETCS ~ HCTOPUYECKOMU
BOJIATWJIBHOCTHIO, B HameM ciaydae — 15,06%, 1 0HO MOXKeT OBITh HCIOIb30BAHO
B KA4yeCTBE BXOJHOIO 3HAYEHUS BOJATWJIBHOCTH B MOJEIU IIEHOOOpa3oBaHUS
onuuoHoB biaka-1loyica.

Crnenyromasi Ta0ynIa MOKa3bIBACT IIAard, HEOOXOAUMBIC JIJIsi HaxoxkAacHus 20-THEBHOU

«TOJIOBOI» MCTOPUUYECKON BOJATHIBHOCTHU. 3aMEThTE, YTO MPOMEXKYTOUHBIE LIard AJs

ompeeseHUs] JUCTIEPCUH, KOTOphIe ObUTH TOKa3aHbl B MPEIBIYIICH Tabiuuie, coaa He

BKJIFOYEHBI.

A B C D 20-nueBnas E 20-nueBnas F G
Jlarta 3akpeiTHe LN CpeaHss AUCTICpCHS 20-1HEBHOE T'onoBoe
H3MEHEHUN CTaHJapTHOE 3Hayenue F *
OTKJIOHEHUE 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

Topryere 0e3 OIMIMOHOB U paccMaTpUBAETe TOPTOBIIO KaK He 02PAHUYEHH)I0 BO Bpe-
MEHHU, Balll peajibHbI pUcK OaHKpoTCcTBa paBeH 1. [Ipu Takux ycloBHSAX BBl HEMUHYEMO
pa3opUTECh, YTO BIIOJHE COTJIACYETCS C YPAaBHEHUSIMU PUCKa 0AaHKPOTCTBA, MOCKOIBKY B
HUX B KauecTBE BXOIHBIX IEPEMEHHBIX HUCIIOJIb3YIOTCS SMIUPUUYECKUE JAHHBIE, TO €CTh
BXOJIHBIC JIaHHBIC B YPaBHEHUSIX pUCKa OAHKPOTCTBA OCHOBBIBAIOTCS HA OZPAHUYEHHBIX
Habopax coenok. YTBEpXKIEHHE O TapaHTHPOBAHHOM OaHKPOTCTBE IMPH OECKOHEYHO
JOJITOM  Wrpe ¢ HEOrPAaHWYEHHOM OTBETCTBEHHOCTBIO JIENIAETCA C  MO3UIUHI
napaMeTpuueckoro rmnoaxona. Ilapamerpuueckuii MOAXOA  YUYMTHIBAeT OOJbIINE
MIPOUTPBILLIHBIE CIAEIKH, KOTOPBIE PACHOJOXKEHbI B JIEBOM XBOCTE paCIpEACNICHHs, HO
€llle HE MPOM3OILLUIM, MO3TOMY OHHM HE SBISIOTCS 4YacTbiO OrpPaHUYEHHOIro Habopa,
HCIIONIb3YEMOr0 B KaueCTBE BXOAHBIX JaHHBIX B ypaBHEHHUSX pHcKa OaHKpoTcTBa. Jlis
IpuMepa NMpeacTaBbTe ce0e TOProByIO CUCTEMY, B KOTOPOM MPHUMEHSIETCS MOCTOSHHOE
KOJIMYECTBO KOHTPAKTOB. B Kaxxaoi caenke ucmnonb3yercs | KOHTpakT. YToObI y3HATH,
KaKUM MOJKET cTaTh OamaHc yepe3 X CHENOK, MBI NMPOCTO YMHOXXHM X Ha CPEIHIO0
caenky. TakuM oOpa3oM, eciau CUCTeMa UMEET CPeIHIO caenky 250 moiinapoB U MbI
XOTHM 3HaTh, KAKUM MOXET CTaTh OaymaHC yepe3 7 cuenok, Mbl $250 ymMHOXHM HA 7 #
noryuuMm  $1750. OtmerpTe, uTO KpuBas apuYMETHYECKOTO MaTEMaTHYECKOTO
OXKUJIaHUS 3a7aeTcs JUHEHHON ¢yHkuumeit. Jlrobas crmenka MOKET HMpUHECTH YOBITOK,
KOTOPBI OTOPOCUT Hac Hazajd (BPEMEHHO) OT OXHJaeMoil JuHHH. B Takoil cuTyanuu
€CTh IpEe/es MPOUTrphbIlIa Mo cAesike. Tak Kak Halla JUHUS BCErja BbIIIE, YEM camasi
0oJbIlas cyMMa, KOTOPYIO MOXKHO MPOUTPATH 32 CAENKY, Mbl HE MOXEM 00aHKPOTUTHCS
cpasy. OgHaKko AJMHHAS MPOUTPBIIIHASA I10J0CAa MOXKET OTOPOCHTH HAac JAOCTaTOYHO
JAJIeKO OT O3TOM JWHUM, M Mbl HE CMOXEM HPOJOJDKUTH TOPrOBIKO, TO €CTh
00aHKpOoTHMCS. BeposaTHOCTH MO0OHOTO Pa3BUTHS COOBITHI YMEHBIIAETCS ¢ TEUYCHUEM
BPEMEHH, KOIJa JMHUSA OXXHUJIAaHWsS CTAHOBHUTCS BbILIE. YpaBHEHHE pUCKa OaHKPOTCTBA
MIO3BOJIIET PACCUUTATh BEPOSITHOCTh OAHKPOTCTBA €HI€ A0 TOr0, KaKk Mbl HauyHEM
TOpProBath 1o BbIOpaHHOM cucteme. Eciau Ob1 MbI TOproBaiiu B TaKOM CUCTEME Ha OCHOBE
(UKCUPOBAHHOMN JOJM cYeTa, JWHUS 3arudanach Obl BBEPX, CTAHOBSICH IMOCIE KaKIOH
caenku Bce Kpyde. OJHAKO IPOUTPHIII BCETAAa COIOCTABUM C TE€M, HACKOJIBKO BBICOKO
MBI HaXOJMMCS Ha JTHHUU. Takum 00pa3oM, BEpOSITHOCTh OAHKPOTCTBA HE YMEHBIIACTCS
C TeueHHWEeM BpeMeHU. B Teopum, oaHaKO, pPHUCK OaHKPOTCTBA TMPH TOPTOBIIE
(UKCUPOBAaHHON [OJe cYeTra MOXXHO CIeNlaTh paBHBIM HYJIO, €CIH TOProBaTh
O0ECKOHEYHO JAeTUMBbIMU eauHunaMu. K peanbHO# TOpropie 3To HE MPUMEHUMO. Puck
0aHKPOTCTBA MPHU TOProBile (PUKCUPOBAHHOM J0JIEH cUeTa BCEra HEMHOTO BBIIIE, YEM B
3TOM K€ CHUCTEME NPU TOPrOBJIE HA OCHOBE MOCTOSIHHOTO KOJIMYECTBA KOHTPAKTOB. B
NEHCTBUTEIBLHOCTH, HET BEPXHErO MpeJiea CyMMbl, KOTOPYIO BBl MOXETE MPOUTPATh 32
OJIHYy CHEJIKY; KPUBBIE COCTOSIHUSI CUYETa MOTYT CHU3UTHCS 1O HYJS 32 OAHY CHEIKY
HE3aBHCHMO OT TOT'0, HACKOJIbKO BBICOKO OHH PacloiokeHbl. TakuMm o0Opa3oMm, €Clii Mbl
TOpryeM OECKOHEUHO [OJITHIl MepuoJl BPEMEHH HMHCTPYMEHTOM C HEOTpaHHYEHHOU
OTBETCTBEHHOCTbIO, IOCTOSIHHBIM KOJINYECTBOM KOHTPAKTOB MM (PUKCUPOBAHHOM J1osiel
cdera, pUCK OaHKPOTCTBa cocTaBiseT 1. baHKpOoTCTBO rapaHTUpoBaHO. EMWHCTBEHHBIN
cnoco0 wu30exaTh TaKOro pa3BUTUS COOBITHM — TIIOCTaBUTh OIpaHUYEHHE Ha
MAaKCUMaJbHBIM TPOUTPHIII. IJTOTO0 MOXHO JOCTHYb, HCIIOJNb3yS OINIMOHBIL, KOrJa



MO3HIIMS OTHOCHUTCS B 1€0eT (eciu Tpeiiep MmIaTuT 3a IpeMHUIo OOJbIIe, YeM MOTyYaeT,
TO Pa3HHIIA MEXK/Ly YIUIAYCHHOI I MONYYEHHON CyMMaMH Ha3bIBACTCS «1eber»)’ .

Mojaenu eHo00pa30BaHusl ONIIMOHOB

[IpencraBbre cebe 0a30BBIH MHCTPYMEHT (aKIysi, OOIMramnus, BajitoTa, ToBap 1 T.1.),
1[eHa KOTOPOT'o ABM)KETCS BBEPX WJIM BHHU3 Ha 1 THK Ka)ayI0 MOCIEAYIONIYIO CAETIKY
Ecnu mMb1 Oyniem u3mMepsTh BO3MOXKHYIO CTOMMOCTD akiu# yepe3 100 THKOB U paccMoT-
puM OO0JIBIIIOE KOJMYECTBO BapUaHTOB, TO OOHAPYKUM, UTO MOJIYUYEHHOE paclpeiesieHue
pe3yabTaToB — HOopMalibHOE. [loBeieHne 1IeHbI B JAHHOM Cily4ae OyAeT HalOMHHATh
najieHue mapuka yepes n1ocky ['anrona. Ecnu paccunTaTh 1ieHy ONuoHa, UCXOS U3
TOTO MPUHIUNA, YTO MPHOBLIH IPH MOKYTIKE WIIA MPOJAKE OMIIMOHOB JTOJKHA OBITH
paBHa HYJIIO, Mbl IOJTYUYUM OUHOMUATbHYIO MOOENb YeHO0Opa308anUs ONYUOHOs8 (Uiy,
KOpOTKO, OMHOMHUANBbHYI0 MOZIeTh). Ee nHOrIa Takke Ha3bIBaIOT Modenvio Kokca-
Pocca-Pyounwmeiina B 4yecThb ee pa3paboTunkoB. Takasl IieHa OMIIMOHA OCHOBBIBACTCS
Ha €ro 0’KU/IaeMOW CTOMMOCTH (€ro apupMEeTHIECKOM MaTeMaTUYECKOM OXKHIaHUH), C
TEM PacyeTOM, UYTO Bbl HE MOJy4YaeTe NPUObLIb, MOKYTAasi UM MpoaaBasi ONIMOH U
yAEpIKUBas €ro 0 UCTEUCHUs CpoKa. B 3TOM ciryuae roBopsT, 4TO OMIMOH CHPABEOIUBO
OYEHEH.

Msbl He Oynem yriyOisTbcs B MaTeMaTUKy OWHOMHUAIBHOM MOJENH, a PAacCMOTPUM
Mozenb (poHmoBEIX onnoHOB bika-Illoynca u moaens onmnoHoB Ha (prodepchl bid-
ka. Bam cnemyer 3HaTh, YTO KpOME BBILICTIEPEUUCICHHBIX TPEX MOJEEH ecTh Ipyrue
JeCTByIONIME MOJENIU 1IEHOOOpa30BaHMs OMIIMOHOB, KOTOpPbIE MBI HE OYyAyT paccMmar-
pHUBaTh, XOTS KOHLEMIMH, OMHMCAHHBIE B ATOM TJlaBe, MPUMEHHUMBI KO BCEM MOJIENISAM
1eHooOpazoBaHus ONMIMUOHOB. {1 Gojiee MOAPOOHOTO M3YUEHUS MAaTeMAaTHUYeCKOW OcC-
HOBBI MOJIeNel st Mory mopekomeHaoBath kaury lllennona HeiirenOepra (Volatility and
Pricing Strategies by Sheldon Natenberg). MatemaTnka monenu (OHIOBBIX OINIIMOHOB
bmka-1lloynca u Monenu omuuMoHOB Ha (brouepchl bidka, KoTopble Mbl OyaeM pac-
cMaTpuBaTh, B3sATa U3 KHUrH HeilrenOepra. Tem unTaTensiM, KOTOpPHIE JKEIalOT OOJbIIIe
y3HaTh O KOHIIETIIIUM ONTHUMAaJIbHOTrO f M OMIMOHAX, S COBETYIO IMPOUYUTaTh (PyHIaMeH-
TaneHbIN Tpya HelitenOepra.

JlaBaiite 0o0cyauM MoJenb IeHooOpa3zoBaHMs (HOHIOBBIX onuuoHoB bmska-Iloynca
(mamee bmk-Illoync). Moaenp Ha3BaHa B 4decTh ee cosmareneii: ®dumepa bmika us
Yukarckoro yauBepcutera u Mupona Illoynca u3 M.1.T; BnepBbie oHa Obula omnrcaHa B
1973 rony (May — June 1973 Journal of Political Economy). bnsk-1lloync cauraercs
npeneabHor GpopmMoii OMHOMUAIBHON Moienu. B OMHOMUaNbHON MOAENTH HYXHO 33/1aTh
YHICIIO TUKOB, OMpEeNdiollee BWKEHHE BBEpX WJIM BHU3, MpexIe yeM Oyner 3a-
($uUKCUpOBaHO BO3MOXKHOE 3Ha4YeHHME LieHbl. Jlanmee ciemyeT HeOoMbIlas TuUarpaMma,
KOTOpasi MOSCHSET 3Ty MBICTIb.
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! ITo3nHee B 9TOH Ii1aBe MBI YBUAUM, YTO 6a30BbIe HHCTPYMEHTHI HICHTUYHEI KOJLUI-OIIIHOHAM C HEOTPAaHUYCHHBIM CPOKOM
ncredeHus. I1oaToMy, ecin y HacC OTKpBITA JUIMHHAS HO3HLHS 110 6a30BOMY HHCTPYMEHTY, MBI MOXKEM CKa3aTh, YTO IPOMTPHILI
HAUXYJALIEro cilyYas sBISETCs MOJTHOH CTOMMOCTBIO HHCTPYMEHTA. B OONBIIMHCTBE CiTy4aeB NPOUIPHILT TAKOH BETHYHUHBI H
SIBJIIETCS KaTacTpoduueckuM npourpeimeM. KopoTkas mo3umus no 6a30B0My HHCTPYMEHTY aHAIOIMYHA KOPOTKOH MO3UIMH IO
KOJUI-OILIMOHY C HEOTPAaHUYEHHBIM CPOKOM UCTE€UEHHUs, U B TAKOH CUTYyalluu OTBETCTBEHHOCTD JICHCTBUTEIBHO HE OIPaHUYEHA.



Texymias 1ieHa Ha IEPBOM IlIare MOKET MONTH B 2-X HampasieHusx. Ha Bropom miare B
4-x HampaBieHUSAX. B OMHOMHAIBHONW MOJENH IS pacueTa CIpaBeTMBOM IICHBI OMITH-
OHa BbI JIOJDKHBI 3apaHee OMpeleNuTh, CKOJIBKO BCETO MEPUOA0B UCIOJIb30BaTh. Bidk-
[oync cuntaercs mpeneabHoil (HopMol OMHOMHAIBHOW MOJIEIH, TaK Kak JOIyCKaeT
O0eCKOHEeuHOe YuCIIO MepuosoB (B Teopuu), To ectb biak-lloync nmoapazymesaer, 4To
Ta HeOOoJbIIas JuarpaMMa OyJeT pacHIupsThCsS N0 OECKOHEYHOCTH. Ecmm BB
ompeneanTe CIpaBeINBYI0 1ieHy omnuuoHa no bmaky-Illoyncy, To momyuurte TOT ke
OTBET, YTO U B Cily4ae ¢ OMHOMHAJILHOW MOJEINbI0, €CIIM YHUCIIO MEPHOJ0B, HCIIONIb3Ye-
MBIX B OMHOMHAIBHON Mojenu, Oyaer cTtpeMuTbess K Oeckoneunoctd. (Tot dakr, uto
bmk-1lloync sBasieTcss mpeneabHo GopmMoil OMHOMHUATBEHON MOJIENH, MOAPa3yMEBaeT,
9T0 OMHOMUAJIbHAS MOJIETh TOSBHJIACH TIEPBOM, HO Ha CaMOM JieJIie CHaJalia MOSIBIIIaCh
nMeHHo moaenb bioka-Illoynca). CnipaBennuBas cTOUMOCTh (POHIOBOTO KOJUI-OMIIMOHA
no bimky-lloyncy paccunTbiBaeTcs ClieAyOUMM 00pa3oM:

(5.01) C=U=#*EXP(-R*T)*NH)-E+*EXP(-R*T)*NMH-V+T" (1/2)),

a MyT-onruoHa:

(5.02) P=-U*EXP(-R*T)*N(-H)+E*EXP(-R*T)*N(V«T * (1/2) - H),

rac C= CIipaBeAjinBasi CTOUMOCTD KOJUI-OIIIIMOHA;
P= CIipaBCajinBass CTOUMOCTD ITyT-OIIIIHOHA;

U = neHa 6a30BOro HHCTPYMEHTA;

E = nena ucnonnenus OIIIIMOHA,

T = mons roga, octaBmiasicss 10 HCTEUYCHUS CPOKA MCTIOJIHEHHSI BBIPAKEHHAS IECITUIHON
1
IpoOBIO

V= rojoBas BOJaTHUJILHOCTbH B IIPOLICHTAX;
R = 6e3puckoBas craBka;

In() = pyHKIMSA HATYpaJIBLHOTO JIorapuQma;

N() = KkyMyJIATUBHAsE HOpMaJIbHAsT (YHKIUS paCIpe/ICIICHAS] BEPOITHOCTEH, 3aaBacMast
ypaBHeHueM (3.21).

(5.03) H=mU/E+*EXP-R*T))/(V*xT " {/2)+(V=*T " (1/2)) /2
I[J'If[ aKHHﬁ, 10 KOTOpI)IM BBIIIJIAYUBAOTCA JUBHUIACHABI, HGO6XO[[I/IMO CKOppeKTI/IpOBaTI)
nepemeHHyio U U OTpa3uTh TEKYIIyIO IIeHy 0a30BOro MHCTPYMEHTA C y4E€TOM CTOMMOC-
THU OXKNIACMBIX TUBUIACHIOB:
N
(5040  U=U-2,D,* EXP(-R+W),
i=1
rae Il = oxxupmaemas BeIILUIaTa JUBUACHAA 1;
W. = Bpems (1o Toj1a, BRIpaXKEHHAS ACCSITHYHOM TPOOBIO0) IO BBIILIATH L
Monens braka-Illoynca mo3BosisieT TOUHO paccyuTaTh AENbTY, TO €CTh MEePBYIO MPO-

HU3BOJHYIO LCHBI OIIIMOHA. DTO0 MrHOBEHHAs CKOpPOCTb M3MCHCHHA OIIIMOHA IO OTHO-
meHuto K n3MeHennro U (1ieHbI 6a30BOT0 HHCTPYMEHTA):

! Yaie BCero TOJIbKO PHIHOYHbIE JHU MCIOJIB3YIOTCSA PU pacyeTe 3Toi nepeMeHHoi. Yucno padouux JHel B rogy (IpUropuaHCcKoe)
MOXKHO ONpENenuTh CaeayomuM obpazom: 365,2424 / 7*5= 260,8875. V3-3a BBHIXOJHBIX peajbHOE YUCIO TOPrOBBIX JHEH B romy
00b14HO coctaBisieT ot 250 o 252. [TosToMy, eciu Mbl HCHONIB3yeM 252-1HEBHBIN TOJ M 0CTalI0Ch 50 TOPTOBBIX THEH /10 UCTEUYEHUS
CpOKa, TO J0JIs TO/1a, BRIPAXKEHHAs! JISCATHYHOM Jpo0kIo, T.¢. T, Oyner 50 //252=0,1984126984



(5.05) Henbra xomrt-onmuona = N(H)

(5.06) [Henbra myt-onuona = -N(-H)

Otr k03 dunmenHTs OyayT o4eHb BaKHBI B [11aBe 7, Koraa Mbl Oy/eM paccMaTpHBaTh
cTpaxoBaHHe TopTders.

bk caeman Moaens MPUMEHUMON K OMITMOHAM Ha (DhIOYEPCHI, MEXaHU3M OIEpAIHid ¢
KOTOPBIMU aHAJIOTMYEH ONEpalusM C aKI_II/I}IMI/Il. Mopnenb 11eH000pa30BaHusl OMIIMOHOB
Ha (provepcel bimka anamormyHa momenw (GOHIOBBIX ommuoHOB bidka-Iloynca 3a
HCKJIIOUECHHUEM 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
CIIEIYIOIIUM 00pa3zoM:

(5.08) Henwra xomr-onmuona = EXP(-R * T) * N(H)

(5.09) Henwta myt-onmmona = -EXP(-R * T) * N(-H)
Jlns mpuMepa pacCMOTPUM OILIMOH, KOTOPbI uMmeeT LeHy ucnoiaHeHus 600. Tekymas
peIHOYHAsT IeHa 0a30BOr0 HMHCTpPYMEHTa paBHa 575, a TomoBas BOJATHIIBHOCTH
coctaBiseT 25%. Mbl OyleM HCHOIB30BaTh MOJENb OINIMOHOB Ha (brouepchl, 252-
THEBHBIA roa U Oe3puckoByio ctaBky 0%. Jlanee Mbl AOMyCTUM, YTO JaTa MCTEUEHUs
omuuoHa — 15 cents6ps 1991 roga (910915), a tekymas nata — 1 aBrycra 1991 rona
(910801).

Chauana paccuuraem nepeMmeHHyto T, a 3arem npeobpazyem 910801 u 910915 B ux
IOJIMAHCKUE DSKBUBAJIEHTHI. [[ns1 3TOro MbI JIOJDKHBI HCHOJB30BaTh  CIIEAYIOIIUN
AJITOPUTM.

1. 3anaiite nmepemennsie 1, 2 u 3, KoTOpble OyOyT OMpeneisTh T'OJ, MECAIl U JCHb,
COOTBETCTBEHHO. J{1s1 Hamero npumepa — 310 1991, 8 u 1.

2. Ecnu mepemennas 2 menbiie 3 (sHBaph Win (GeBpasib), Toraa nepemenHas 1 Oyner

paBHA 3HAYEHUIO rojla MUHYC |, a mepeMeHHas 2 OyAeT paBHA 3HAUYCHHUIO MEcCsIa IUTI0C
13.

3. Ecnu 3Hauenue nepeMeHHo# 2 Gosbiie, 4eM 2 (MapT WIH JIajbIIe), TOT1a IepeMeHHast
2 OyneT paBHA 3HAYEHUIO MecsLa e 1.

4. 3anaiite nepeMeHHy10 4, KoTopasi OyJIeT pacCUMTHIBAThCA CIEAYIOUIMM 00pa3oM:

V4 =V3+ 1720995 + INT(365,25 * V1) + INT(30,6001 * V2)

5. 3amaiite mepeMeHHYIO 5, KOTOpast OyJIeT paBHA LEJIOW YacTU MPOU3BEICHUS YHCIa
0,01 u nepemennoit 1:

MaremMaTnyecku:
V5=INT(0,01*V1)

6. PaccunTaem 10JIMaHCKYIO ATy

! ITpu toprome ¢rplodepcamMu He TpeOyeTCs] HEMEATIECHHOW YIUIAaTHI JEHEKHBIX CPEACTB 3a 0a30BBIH aKTUB, XOTS
HEoOXoquMO yIIaTuTh 3amor. Kpome toro, Bce mpuObIM M yOBITKH peanu3yloTcs HEMEMIECHHO, JaXKe KOTIa
[O3ULUS HE JIMKBUAUPOBAHA. DTU IIYHKTHl HAXOAATCS B MPSIMOM NIPOTUBOPEUUH C MEXaHU3MOM CJEJIOK IO aKIUSIM.
IIpu ToproBne akuusMM IIOKyNKa TpeOyeT MONHOH M HEMEUICHHOM OIUIaThl, a NpUOBUIM (WK YOBITKH) He
peann3yioTcs, MOKa MO3KIHS He TNKBAANPOBAHA.



KOnmmanckas mata = V4 + 2 - V5 + INT(0,25 * V5) I[Ipeobpasyem naty 910901 B

I0JIMAHCKYIO:

Iar 1. VI=1991,V2=8§, V3 =1.

[ar 2. Tak kak HaI1 MecsIl B 3TOM IPUMEPE HET 3a SHBapeM U (eBpajeM, TO ITOT Iar
HC NIPUMCHSACTCHA.

[ar 3. Tak kak ATOT MecsI] UIIET 3a STHBapeM U (heBpaneM, TO MOTyIHUM:
V2=8+1=09. lllar 4. Teneps Haiinem V4:

V4 = V3 + 1 720 995 + INT(365,25 * VI) + INT(30,6001 * V2) = 1 + 1 720 995 +
INT(365,25 * 1991) + INT(30,6001 * 9) = 1 + 1 720 995 + INT(727 212,75) +
INT(275,4009) =1+1720 995 + 727 212 + 275 = 2 448 483 IlIar 5. Jlasiee Haiizem V5:

V5=INT(0,01¥V1) =INT(0,01%1991) = INT(19,91) = 19 Illar 6. Tenepb MoTyunM

FOJIMAHCKYIO IaTy:

HOnuanckas gara = V4 +2 - V5 + INT(0,25 * V5)
=2448 483 +2-19 +INT(0,25 * 19) =2 448 483 +2 - 19 + INT(4,75) =2 448 483 + 2

19 + 4 =2 448 470

Takum oOpa3om, ronmuanckas ngata 1 aBrycra 1991 roga paBHa 2448470. Ecnu mbl
npeoOpasyeM aaty UcTedeHus ommuoHa 15 ceHtsops 1991 roma B rOIMAHCKYIO, TO
nomyuuM 2448515. Ecnu ucnonws3oBaTh 365-mHeBHBIN ron (unu Tounee 365,2425-
JTHEBHBIN TI0 TPUTOPHUAHCKOMY KaJICHNIApIO), TO, YTOOBI HAWTHU BpEMs, OCTaBIIEeCs 10
UCTEUYCHHUSI CpOKa, HEOOXOAMMO paccuMTaTh PA3HOCTh MEXKAY JBYMS HOJIWAHCKUMU
JaTaMU, 3aT€M BBIYECTh CAMHUILy M TOJYUYEHHOE 3HAaYeHUE pa3feauTh Ha 365 (uau
365,2425). Ognako Mbl OyZeM HCHOIb30BaTh HE 365-IHEBHBIN ToA, a 252-THEBHBINH,
9TOOBI YYECTh TOJIBKO TE JTHU, KOT/Ia OTKpBITa Oupika (OyJaHWE JHH MUHYC MPAa3IHHUKH).
[IpocMOTpUM KaXIblii A€Hb MEXIy IBYMs IOJTUAHCKUMHU JaTaMH, 4YTOOBI MOHSTH,
SIBJISIETCS OH pa0OYMM JHEM WA HEeT. Mbl MOXKE€M OIpeAeNIUTh, KaKUM JHEM HeIeNu
SBIIETCS IOJIMAHCKAs JaTa, MPUOABUB K €€ 3HAYCHUIO €IUHUILY, pa3/ieiB Ha 7 U B3fB
ocratok. Ocratok Oynmer 3HaueHmeM OT 0 10 6, COOTBETCTBYSl HHIO HEIEIH OT
BOCKpeceHbst 10 cy000T1hl. Takum obOpazom, mis 1 aBrycta 1991 rona, korna ronuaHckas
nata paBHa 2448470:

Jenn Henenu = ((2 448 470 + 1)/ 7) % 7 =2448471/% 7 = ((2 448 471/7) - INT(2 448

471/7)) * 7=(349 781,5714-349 781)* 7 =0,5714*7 =4

Tak xak 4 cOOTBETCTBYET UETBEPry, Mbl MOXEM YTBEpKIaTh, uTo 1 aBrycrta 1991 rona
SIBJIIETCSL YETBEPIOM.

Tenepb npocMOTpUM Bce THH A0 JaThl UCTEUEHHs CpoKa omnuuoHa. Ecnu Mbl yutem Bce
pabourie AHU MEXy ITUMH ABYMsI AaTaMHU, TO MPHUAEM K BBIBOAY, UTO MEXYy (U BKIIO-
gas1) 1 aBrycra 1991 rona u 15 centsiops 1991 rona 32 pabouux nus. VM3 momydeHHOTO
3HAYEHMs CJIEyeT BbIUECTh €AMHHUILY, TaK KaK Mbl CUUTAEM IEPBHIM JTHEM 2 aBrycra
1991 roma. Takum ob6pazom, mexay 910801 u 910915 31 pabouwmii genp. Temeps MbI
JOJDKHBI BBIYECTh Mpa3IHUKHU, Korga Oupka 3akpeita. B CIIA 2 centsOps 1991 rona
apnserca Jlnem Tpyna. Jlaxke ecnu BBl JKUBETE€ B Jpyroil cTpaHe, Oupika, rie HIeT
TOProOBJI MO 3TOMY ONIMOHY, MokeT HaxoauTbcs B CIHIA, u 2 ceHts0ps oHa Oyner
3aKpbITa, I03TOMY MBI BEIUTEM | U3 mocieaHero pesynaprara. Takum o6pa3oM, Mbl MOJY-



guM 30 TOProBBIX JHEH 10 UCTEUEHUS CPOKa OMIIMOHA. Pa3ennM KoIu4ecTBO TOPTOBBIX
JHEW 10 HUCTEUYEHUs CpOKa Ha 4UCI0 AHEH B roay. Tak kak Mbl HCHOJb3yeM 252-
THEeBHBIN T, TO 30/252=0,119047619. D10 U ecTh n0Js TOAQ, BRIpAKEHHAS AECATUIHON
npoOkto, T.€. mepemMeHHas T.

Onpenenum nepeMernyto H, He0OX0uMYIO ISl MOJENH [IeHO00pa3oBanus. Tak Kak Mbl
HCIIOJIB3yEM MOJIEIb JUTsl (BIOUEPCOB, TO AOJKHBI paccuuTaTh H o popmyse (5.07):
(5.07) H=In(U/EB)/(V+T " (1/2)) + (VxT * (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

VYpasuenue (3.21) mist pacuera N ricrionbs3yercs 1Ba pas3a. [lepBsbiil pa3, koraa Mbl Haxo-
aum N(H), Bropoit, korga Haxogum N(H - V * TA(1/2)). MeI 3Haem, uto V * T ~ (1/2) =
0,0862581949, mostomy H - V* T ~ (1/2) =-0,4502688281 -

- 0,0862581949 = -0,536527023. Takum 00Opa3oMm, Mbl JOJKHBI HUCIOIB30BATh ypaB-
HeHue (3.21) co cienyomuMu BBOJAHBIMU 3HAYCHUSIMU TIEPEMEHHOM Z:

-0,4502688281 u-0,536527023. U3 ypasaenus (3.21) noxyuum 0,3262583 u 0,2957971
cooTBeTcTBeHHO (ypaBHeHue (3.21) ommcano B rTiaBe 3, MO3TOMYy MBI HE Oynaem
MOBTOPATH €ro 37ech). OTMEeThTe, YTO ceiuac Mbl MONyYriIH Kod(h(UIMEHT aemnbTa,
MTHOBEHHYIO CKOPOCTbh M3MEHEHUS IIEHBI OMIIMOHA 110 OTHOIIECHUIO K U3MEHEHUIO 11EHBI
06azoBoro MHCTpyMeHTa. Takum o00pa3zom, AenbTa Ui 3TOTO OMNIMOHA COCTaBISET
0,3262583. Tenepb y Hac ecTh BCE BXOJIHBIC JaHHBIC, HEOOXOIUMBIC /I OMPEACIICHUS
TeopeTudecKkoi 1eHsl oniuoHa. [logcraBuB nomyueHHbie 3HaueHus B ypaBHenue (5.01),
MOy YU M:

(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 ¢ MOJENbI0 bidka aist GproduepcoB crpaBeyinuBasi CTO-
MMOCTh KOJIJI-OIMIIMOHA C IieHOW ucrmosHeHus: 600, cpokoMm HCTONMHEHHUS 15 ceHTa0ps
1991 rona, npu ueHe 6azoBoro uHCTpyMmeHTa Ha 1 aBrycrta 1991 roma 575, mpu Bona-
THWIbHOCTH 25%, ¢ ydyetom 252-gHeBHOro roga u R = 0 cocraBnger 10,1202625.
HNHTEpecHO OTMETHTH CBSI3b MEXKAY OIIMOHAMH U 0a30BBIMH WHCTPYMEHTAMH, WC-
MOJIB3YS BBIIIETIEPEUNUCIICHHBIE MOJCIIN IEHOOOpa3oBaHuss. Mbl 3HaeM, 4To (0 SBISICTCS
HAaUMEHBIIICH IICHON OMIMOHA, HO BEpXHsS IIEHa — 3TO IIeHa caMoro 0a3o0BOro MHCTPY-
MeHTa. Mojenu NEeMOHCTPHUPYIOT, YTO TEOpETHYECKas CIpaBeliuBas I€Ha OILMOHA
mpuOIIKaeTCs K BEpXHEMY 3HAUEHUIO (CTOMMOCTH 0a3oBoro mHCTpymeHTa U) mpu poc-
Te JII000M WK BceX Tpex mepeMeHHbIX T, R wiam V DTo o3HavaeT, 4To eciiv Mbl, Halpu-
Mep, yBeranauM T (BpeMs 10 CpoKa UCTEUEHUs OMIIMOHA) 10 OECKOHEYHO OOJIBIIOrO 3Ha-
YeHUs1, TOT/Ia IIeHa OMIIMOHA OyJeT paBHA IeHe 0a30BOT0 MHCTpyMEeHTa. B 3Toil CBs3M
MBI MOXEM CKaszaTb, 4YTO 6ce 0a308ble UHCMPYMEHMbl 8 OeliCmMEUMelbHOCMU
9K8UBAIEHMHbL ONYUOHAM ¢ beckoneunvim T. Takum o0pa3om, BCe CKa3aHHOE BEPHO HE
TOJIBKO JUISI OMIIMOHOB, HO W JJisi 0a30BBIX MHCTPYMEHTOB, KaK OYyATO OHH SIBIISIOTCS
onmuoHaMu ¢ 6eckoHedHbIM T. Mogens houaoBbIX onimoHoB biaka-1lloynca n Mmoaensb
ONMIMOHOB Ha (prouepchl biadka MOCTpOeHBI HA OMPEACIEHHBIX JOMYIICHHSIX.
PazpaboTunku >THX Momenell HCXOAWJIM W3 TpexX yTBepkaeHuid. HecmoTps Ha
HEJIOCTATKU 3TUX YTBEPXKIACHUH, MPEAT0KEHHbIE MOJEIHN BCE-TaKW JOBOJILHO TOYHBI, U
IIEHBI OTIITUOHOB OYIyT CTPEMHUTHCS K 3HAYCHHSIM, TTOJTydeHHBIM U3 Moenei. [lepBoe u3
ATUX YTBEPKIEHUI COCTOMT B TOM, YTO OIIMOH HE MOXKET OBITh HCIOJIHEH M0
HWCTEUCHUSI CpOKa. DTO MNPUBOAUT K HEIOOIEHKE ONYUOHO8 AMEPUKAHCKO20 MUnNd,
KOTOpblE MOTYT MCHOJHATBCS /10 MCTEYEHHs Cpoka. BTopoe yTBepxkaeHUE
MpEANoJaraeT, YT0 Mbl 3HaeM OYIyIIYI0 BOJATHIBHOCTh 0a30BOT0 MHCTPYMEHTA, M OHA
OyZIeT ocTaBaThCs MOCTOSIHHON B TEYEHHE CPOKa JIEHCTBUS ommuoHa. Ha camom gene 1o
HE Tak (T.e. BOJATWUJIBHOCTH uzmeHnumcs). Kpome Toro, pacmpeneiieHHe H3MEHEHHUI
BOJIATUJILHOCTH JIOTApU(MUYIECKU HOPMAIIBHO, U 3Ty MPOOJIeMy MOJIEIH He qu/m,IBa}orl.
Ente omHO moryrieHne MOJENH COCTOUT B TOM, YTO OE3pUCKOBas MPOIICHTHAS CTaBKa
OCTAaeTCsl TMOCTOSSHHOM B TEYEHHE BPEMEHU JCHCTBUS ONIMOHA. OTO TaKXKe He
obs3arenbHO. bonee TOro, KpaTKOCPOYHBIC CTaBKU JIOTapu(MHYECKA HOPMAaIHHO
pacnpenenenbl. To 06CTOSATENBCTBO, UTO, YEM BBIIIE KPATKOCPOUHBIE CTAaBKU, TEM BBIIIIE
OyIyT IEHBI OMIIMOHOB, U YTBEPKIACHHE OTHOCHUTEIIEHO HEM3MEHHOCTH KPATKOCPOUHBIX
CTaBOK MOJKET TPHUBECTU K ele OOINbIIed HEIOOLEHKE OMIMOHA IO OTHOIICHUIO K
OXuJaeMol 1eHe (ero  MpaBWIBHOMY  apu()METHYSCKOMY  MaTeMaTHUYCCKOMY
oxuganuio). Eme onHO yTBepxaeHHEe (BO3MOXKHO HauOoliee Ba)KHOE), KOTOPOE MOKET
MPUBECTU K HEJOOILEHKE CTOMMOCTH OIIIMOHA, PACCYUTAHHOM C TTOMOIIBIO MOJIENH, 0
OTHOIICHHUIO K JEHCTBUTEIHLHO OKUIAEMON CTOMMOCTH, COCTOUT B TOM, YTO JIOTAPU(PMBI
M3MEHEHUH IIEHBI pacTIpeesoTCa HOpMallbHO. Eciiu ObI ONIIMOHBI XapaKTepU30BATUCH
HE YUCJIOM JTHEH 10 1aThl HICTEUEHHUS CPOKA, & YUCJIOM TUKOB BBEPX WJIM BHMU3 J0 UCTEYE-
HUS, a [IeHAa 32 OJIMH pa3 Morja Obl U3MEHSATHCS TOJIBKO Ha | TUK ¥ OH ObLT OBl CTATUCTH-
YEeCKU HE3aBUCHUM OT MPEAbIAYIIET0 THKA, TO Mbl MOTJIM OBl JIOMYCTUThH CYIIECTBOBAHUE
HOPMAJILHOTO pacmhpezenieHus. B HameMm ciydae JorapumMbl M3MEHEHUH IEHBI HE
MMEIOT TaKUX XapakTEPUCTHK. TeM He MEHee TEOPETHUYECKUE CIIPABEIJIUBBHIC LIEHBI,
MOJIyYEHHBIE C TIOMOIIBI0 MOJIENIEH, UCTIONB3YIOTCS MpodeccuoHanaMu Ha pbeiHKe. [laxe
€CJIM HEKOTOPbIE Tpeiaepbl MPUMEHSIOT MOJIETIH, KOTOPBIE OTJIMYAKOTCS OT MOKa3aHHbBIX
3]1eCh, OOJBIIMHCTBO U3 HUX JAyT MOXO0KHE TEOPETUIECKHE CIpaBeInBhIe 1ieHbl. Kor-
Jla peajbHbI€ LIEHBI PACXOIATCS C TEOPETUUECKUMHU JO TAKOW CTENEHH, YTO CIEKYJISHTHI
MOTYT TOJIYYUTh NPUOBUIb, IIEHBl HAYMHAIOT CHOBA CXOAMTHCS K TaK Ha3bIBAEMOM
«TEOPETUYECKON CIpaBeATUBOM 1eHe». ToT (akT, 4TO MBI MOKEM CITPOT-HO3UPOBATH C

! Tor ¢axr, uT0 pacmpeneIeHHC H3MEHCHHI BONATHIBHOCTH JOrapH(MHUCCKH HOPMANBHO, HE TAK dacTo

NpUHUMACTCA BO BHUMAaHHUE. qpe?,BLI'-IafIHaH YYBCTBUTCJIbBHOCTL LECH OIIIMOHOB K BOJAaTUJIIBHOCTU 6a30BoOro
HWHCTPYMEHTA ICJIACT MOKYIIKY ONIHOHA (HyT-OHHI/IOHa nuiun KOIIJI-OHHI/IOH&) cue boJee HpPIBJIeKaTeJII;HOﬁ B CMBICJIC
MaTEMAaTHYCCKOI'0 OXKUAAHUA.



JOCTaTOYHOM CTENEeHbI0O TOYHOCTH, Kakoil OyAeT IieHa ONIMOHa TNpU HAIWYUU
Pa3IMYHBIX BXOJHBIX JAHHBIX (BpeMs UCTEUEHUs, IleHa 0a30BOro MHCTPYMEHTa U T.1I.),
MO3BOJISIET HaM MPOM3BECTH pacueThl ONTUMAIBHOTO f M ero mMoOOYHBIX MPOAYKTOB IO
ONIIMOHAM W CMEUIaHHBIM MO3ULIMAM. UuTaTeNnb JOKEH NOMHHTh, YTO BCE AT METO/BI
OCHOBAHBI Ha YTBEP)KACHUAX, KOTOPbIE TOJIBKO YTO OBUIN H3JI0KEHBI.

Mogaeab neH000pa3oBaHNUs eBPONEHCKUX ONMIUOHOB JI BCeX
pacnpenejeHui

Mpb1 MOkeM co37aTh COOCTBEHHYIO MOJEINb IIEHOOOPAa30BaHus, JUIIIEHHYIO KaKUX-JIM00
MIPE/IOI0KECHUH OTHOCUTEIBLHO pactpeie/iCHHsI N3MEHEHHI 1ICHBI.

CHavasla HEOOXOIUMO OIPEICIUTh TEPMHUH «TEOPETUUYCCKH CIPABEIMBBIN», OTHO-
CSIIUICS K IIEHE OMIMOHOB. MBI OyJieM TOBOPHTB, YTO OIIIMOH CIPABEIJIMBO OIICHEH,
eCIIA  apugmemuyeckoe MamemMamuiecKkoe OXNCUOAHUe UYeHbl ONYUOHA K MOMEHMY
UCmeyeHusl, BbIPANCEHHOe HA OCHO8e e20 MeKywel CMOUMOCMU, He NPUHUMaem 80
BHUMAHUE BO3MONCHO20 HANPAGICHHO20 OBUNCEHUsl UYeHbl 0A308020 UHCMPYMEHMA.
Cwmbicn onpeneneHust TakoB: «KakoBa cTOMMOCTh JAaHHOTO OMIIMOHA JJISi MEHSI CETOJHS
KakK IJid HOKyrIaTeJ'DI OHIII/IOHOB»?

Marematuueckoe oxuaanue (apudpmernueckoe) onpenensiercs u3z ypasuenus (1.03):

N
(1.03) Marematudeckoe OXHIAHHE = 2 (p,*a),

i=1

IZIe  Pi= BEPOSTHOCTH BBIMTPHIIIA MIIM IIPOUTPHIIIA MTOTBITKH i;
a;= BBIUTPaHHAsl WIN POUTPaHHAasi CyMMa MOMBITKH 1;

N =KOJHYeCTBO BO3MOYKHBIX UCXO/I0B (ITOTBITOK).

MareMaTtnueckoe OXHAAHHE TPEJICTABIACT COO0M CyMMY MPOM3BEICHUN Ka)JI0T0 BO3-
MOKHOTO BBIMTPBIIIA WM MPOUTPHIIIA U BEPOSITHOCTH 3TOTO BBIUTPHIIIA WU MPOUTPHI-
ma. Korga cymma BepositHocTel p; 6ombiie 1, ypaBaeHue 1.03 HeoOXxoaumo pa3aeinuTh
Ha CyMMY BEPOATHOCTEH ;.

PaccMoTpuM Bce TUCKpPETHBIE W3MEHEHUS LIEHBI, KOTOpPble HMEIOT BEPOATHOCTD
ocy1ecTBIeHus, OomnpIryto win paBHyto 0,001 B TeueHne cpoka 1eicTBUS KOHTPAKTa, U
110 HUM OTIpeIeNIUM apu(PMETUYECKOE MAaTEMAaTHYECKOE OKUJaHHE.

(5.10) C=23 (*a)/ )b,

rne  C = cmpaBeminBas ¢ TEOPETHYCCKOW TOUYKH 3PEHUS CTOMMOCTH OIIMOHA, WK
apu(METHIECKOE MAaTEeMaTHUECKOE OKUIaHUE;

Pi = BEPOATHOCTD LICHBI 1 10 UCTCUCHUHN CpOKa OIIrOHa,

a; = BHYTPEHHSSI CTOMMOCTh OMIMOHA (IJI KOJI-OMIIMOHA: PHIHOYHAS 11€Ha MHCTPYMEHTA
MUHYC 1I€Ha UCTIOJIHEHUs OMIIMOHA;

JUIs  MyT-ONIMOHA: 1I€HAa MCIOJIHEHWsT MMHYC pbIHOYHAs Il€Ha MHCTPYMEHTA),
COOTBETCTBYOIIasi 0a30BOMY MHCTPYMEHTY IpH IIEHE i.

Hcnonb3oBanue 3TOM MOJENM MOAPA3yMEBAET, YTO, HAYMHAS C TEKYyUIEH LIEHBI, MBI
OyZeMm JOBUTAThbCA BBEpX MO 1 TUKY, CyMMHpPYS 3HaU€HUS KaK B YUCIUTENE, TaK U B 3HA-
MEHaTeJIe JI0 TeX MOp, 0K BEPOSITHOCTH 1-0H 1IeHHI (T.¢. p.) He OyneT merbine 0,001 (BB
MOXETE MCIOJIb30BaTh MEHBIIIEe YUCII0, HO s cuutaro, yto 0,001 BmoigHE AOCTATOYHO).
3areM, HauWHas CO 3HAYEHMs, KOTOpoe Ha | THK HMXKE TEKyIled LIeHbl, Mbl OyneM
JBUTATbCA BHU3 O | THKY, CyMMUpYS 3HaYEHUS KaK B YMCITUTENEe, TaK U B 3HAMEHATeEJe,



MOKa BEPOSTHOCTH i-0M MeHbl (T.e. p;) He Oymer menwme 0,001. OTtmerbre, 4TO
BEPOSTHOCTH, KOTOPbIE MbI UCIIOJIb3YEM, SIBIISIIOTCS 1-XBOCTBIMHU, T.€., €CIH BEPOSTHOCTH
Oombie yem 0,5, MBI BEIYUTaeM 3TO 3HadeHHe u3 1. THTepecHO OTMETUTh, YTO 3HAUCHUS
BEPOATHOCTH P; MOKHO MEHSTh B 3aBUCHMOCTH OT TOrO, KaKo€ pacHpeleseHue
MIPUMEHSIETCS, ¥ OHO HE 00S3aTENILHO JIOJDKHO OBITh HOPMaIbHBIM, TO €CTh MOJIH30BATEINb
MOKET TMOJTYYUTh TEOPETHUECKYIO CIPABEUIMBYIO IIEHY OIUUOHA A 17060t (POpMbI
pacnpenenenusi! Takum oOpa3oM, 3Ta MOJENIb JaeT BO3MOXHOCTh HCIIOJNB30BAThH
ycronunBoe pacmnpenenenue Ilapero, t-pacnpenenenue, pacnpenenenue Ilyaccona,
COOCTBEHHOE PpEryJHMpyeMoe pacupeiefieHHe WM JI000e Jpyroe pacrpeleieHue, ¢
KOTOpPBIM, II0 HAlleMy MHEHHUIO, COIJIACOBBIBAETCS IleHa TpU  ONpPEIEICHUU
CIPaBETMBOM CTOMMOCTH OIIMOHOB.

Heo6xoaumo M3MeHUTh MOJICNIb TaKUM 00pa3oM, 4TOOBI OHAa BhIpakayia apuQpmeTH-
YeCKOE€ MaTeMaTHYeCKOe OKUIAHHWE Ha JaTy MCTEUCHHs CPOKA OIIMOHA KaK CIIETYIO-
IIYIO BEJTUYHHY:

(51)  C=(Y (p*a) *EXP(-R+T)/ b,

rane C = cnpaBemivBasi C TEOPETUUYECKOW TOYKU 3PEHUS] CTOMMOCTH OMIMOHA, WIIH
TeKyIllee 3Ha4eHHe apuPMETHUYECKOrO0 MATeMaTUYECKOTO OXUIAHHUS TMpH
JaHHOM 3HadYeHHH T;

Pi = BECPOATHOCTL LICHBI 1 110 UCTCYCHHUH CpOKa OIIHrOHaA,

aj =BHYTPEHHSSI CTOMMOCTH OIIIHMOHA, COOTBETCTBYIOMIAsI 0a30BOMY WHCTPYMEHTY TpH
LEHE 1;

R = tekymias O0e3puckoBasi CTaBKa;

T = nons rona, ocTaBIIasCs 10 HCTCUCHUS CPOKA UCTIOTHEHUS, BRIPAKEHHAS ICCSITUIHON
IpoObIo.

VYpaBuenue (5.11) sBiseTcss MOJENbIO IIEHOOOPA30BaHUS OMIIMOHOB JIJIsi BCEX pacIipe-
JeIeHU M JaeT TeKyllee 3HaueHHe apu(PMETHUECKOro MaTeMaTUYECKOTO OXKHIaHUs
OIIIHOHA HA JaTy UCTedeHus . OTMEThTe, UTO MOJIENb MOYHO MCIIOIb30BATh ¥ IS TIyT-
OIIIMOHOB, MMesl B BUAY, YTO 3HAYEHMs a. MPH KaXKIOM MPUPOCTE ILIEHBI 1 OyayT
apyrumu. Korna HeoOXoauMo yuyecTb JUBHIIEH/BI, UCHOB3YyHTe ypaBHeHue (5.04) mis
KOPPEKTUPOBKM  TeKylled IeHbl ©0a3oBoro uHCTpyMmeHTa. [lpu onpenenenuun
BEPOSTHOCTH LIEHBI 1 HAa JaTy MCTEUYEHUS HCIIONb3yHTe UMEHHO 3Ty M3MEHEHHYIO TEeKY-
nryro neny. Jlaiee cieayer mpuMmep MCHoab30BaHusA ypaBHeHus (5.11). JlomycTtum, Mbl
OOHapY>KWIJIM, YTO TPUEMIIEMON MOJIENbIO, ONHMCHIBAIOIIEH pacipeaeaeHue Jorapudmon
W3MEHEHUH 1IeHbl TOBapa, OMIMOHBI Ha KOTOPBHIH MBI XOTUM KYINHTb, SIBJISETCS
pacnipenenenne CrpiofeHTa”. JIIs ONpEIENEHHs ONTHMANBHOTO UHCIA CreneHell
6060001 pactipeneneHust CTbroieHTa Mbl ucnoiab3oBaiu Tect K-C u npunuim K BeIBOY,
YTO HaWIydllee 3HaueHHe paBHO 5. J[OMyCTHUM, MBI XOTUM OIPEIEIUTh CIIPaBEIMBYIO
1eHy koJui-onmuoHa Ha 911104 (mara uctedenus: cpoka ommmoHa — 911220). Ilena

! VYpasuenue (5.11) He yyuThIBaeT pa3HUILy MeXTy (OHIOBBIMHU ONMIIMOHAMH M TOBAapHBIMU oniroHaMu. COracHO OOIIECIPUHATOMY
MOAXOY, B IleHy (DOHIOBOTO OIIMOHA BKJIOYACTCS IOXOMA IO NMPOCTOH OECKYHNOHHOI oOJMramuy, Kotopas OyJeT IoraiieHa B
MOMEHT MCTEYEHHs CpPOKa OIIMOHA M HOMMHAIl KOTOPOW paBeH IlieHe HcmonHeHns. OINIMOHBI Ha TOBAapHbIE ()bIOUEPCHI, Kak
CUMTACTCS, UMEIOT MPOLEHTHYI0 cTaBKy 0. MbI ke He y4nTbIBaeM 3T0 obcrositenscTBo. Ecnu 1eHHas Oymara M TOBap MMEIOT
a0COJIFOTHO OJIMTHAKOBOE PACIpE/IeICHUe 0XKHAAEMBIX Pe3yJIbTaToB, T.e. UX apU(pMeTHIECKHEe MAaTeMaTHIECKIe OXKUIAHNS PAaBHEIL, TO
pa3syMHbI HMHBECTOp BblOepeT OoJiee JeleBbli MHCTPYMEHT. OTy CHUTYalUI0 XOpOLIO WIUIIOCTPUPYET IpUMeEp, KOI/a Bl
paccMaTpHBaeTe MOKYIKY OJJHOTO U3 IBYX OAMHAKOBBIX OMOB, M OJMH U3 HUX OLICHEH BBILIE TOJIBKO IIOTOMY, YTO IPO/ABEel] ILIaTHII
6oJiee BEICOKYIO IIPOLIEHTHYIO CTaBKY 110 UIIOTEYHOMY KPEAUTY

? Pacipenenenne CTHIONCHTA JANEKO HE JydIIas MOIEIb, OMICHIBAIONIAS PACTIPSICICHNE H3MEHEH H neHbL. OIHAKO,
TaK KaKk EIWHCTBEHHBIM I1apaMeTpOM, KpOME BOJATHIBHOCTH (TOJIOBOTO CTAHIAPTHOTO OTKJIOHEHHMS), KOTOPBII
HEOoOXOMMO PacCMaTPHUBATh NPH HCIIOIb30BaHUH pactpeseneHus CThIONEHTa, SIBISIETCS YHUCIIO CTENeHel cBoOo b, a
aCCOLMMPOBAHHbBIE BEPOSTHOCTHU JIETKO HAaxomsaTcs (CM. mpuiokeHue B), Mbl OylneM HCIONB30BaTh pacipeneieHHe
CThIOfICHTA JUIS HATJISIIHOCTH.



6a3oBoro mHCTpyMeHTa paBHa 100, meHa uCHOJHEHUs ommMoHa Takke paBHa 100.
[Ipeanonoxkum, rogoBasi BOJATHIBHOCTH cocTaBisieT 20%, Ge3puckoBasi ctaBka 5% u
rog paseH 260,8875 nHAM (Mbl HE yYMTHIBAEM IpPa3JIHUKH, KOTOpBIE BHINAAAIOT HA
pabouunii nenb, Hanpumep Jlenvr bnaromapenuss B CIIIA). [lamee pomycTum, 4TO
MUHUMAQJIbHBIA THK MO 3TOMY mpeamnonaraeMomy toBapy pased 0,10. Hcnonb3ys
ypaBuenus (5.01), (5.02) u (5.07) nns nepemennoit H, MbI Haiinem, 4To cripaBeiuBas
1leHa paBHa 2,861 kak JIsl KOJUI-OMIMOHA, TaK U JJI MyT-ONI[MOHA C LIEHON MCIIOJHEHUS
100. Takum o00pa3om, 3TH IICHBI OIIIMOHOB SBIISIOTCS CIHPAaBEJIMBBIMH IICHAMHU B
COOTBETCTBMM C MOJIENbIO TOBApHBIX OMNUUOHOB bidka, Kotopas JomyckaeT
JorapuMHUUecKl HOpPMallbHOE pacripenesieHue IeH. Eciaum mMbpl OyaeM HCIonb30BaTh
ypaBHenue (5.11), To JOKHBI CHayalla pacCuuTaTh 3HaUeHHUs pg. X MOKHO MOJTY4YHThH
n3 (parmMeHTa MpOrpaMMbl, HANMMCAHHOW Ha s3bIKE bBeWCHWK W TpencTaBIeHHOW B
npuioxkeHun B. OTMmerbTe, 4TO HEOOXOAMMO 3HATH CTAaHJAPTHOE 3HAYEHHE, T.C. Mepe-
MEHHYI0 Z, 1 YHCJIO CTeTeHei cBo0obl, T.e. mepemeHHyr0o DEGFDM. Ilpexae uem Mbl
o0OpaTuUMcsl K 3TOH mporpamme, npeodpaszyeM LeHy 1 B CTaHAAPTHOE 3HAYEHHUE I10 Clie-
nytomiei hopmyre:

(5.12) Z = In(i / Texyiniasa neHa 6asosoro uHcTpymeHTa) / (V * T © 0,5),
rj€ 1= IieHa, COOTBETCTBYIOIIAs TEKYIIEMY COCTOSIHHIO ITPOIiecca CYMMUPOBAHUS;

V =rojoBas BOJIaTUJIBHOCTD, BBIPpAXKCHHASA CTAHAAPTHBIM OTKJIIOHCHHUCM;

T = A0Jd roga, ocraBmascsa 10 HCTCUCHUA chKa HUCIIOJIHCHUA, BI:Ipa)KeHHaSI ﬂeCHTHqHOﬁ
TpoOKIO;

In() = pyHKIMA HATYpaJIbHOTO Jorapudma.

VYpasuenue (5.12), HanmMcaHHOE HA BEI?'ICI/IKe, OyIeT BBITTIAAETD CISAYIOIUM 00pa3oM:

Z=LOG(I/U)/(V *T" 0,5)

ITepemennas U mpencrabnsieT co0oii TEKyIIyIO IIeHy 0a30BOr0 MHCTPYMEHTA (C y4eToM
IVBUJICH/IOB, €CIIM ATO HeoOxoaumo). BeposTHocTh Ui pacnpeneneHust CTblOJEHTA,
HalZIeHHas C TIOMOILBIO IIPOrpaMMBbl U3 NMpHIIoKeHUs B, sBisercs 2-xBoctoi. Ham Hano
crenath ee 1-XBOCTOH M BBIPAa3UTh KaK BEPOSATHOCTb OTKJIOHEHUS OT TEKylLIeH IeHbI (TO

ectb orpannuuth ee 0 u 0,5). OT0 MOXHO cHaenarb € IOMOIIBIO JIBYyX CTPOK Ha
BENCHKe:

CF=1-((1-CF)/2)
IF CF >0,5 then CF=1 - CF

Takum o6pazom, mist 5 cTemeHed cBOOOJBI CHpaBeIMBasi IieHa KOJUI-OMIIMOHA paBHA
3,842, a cripaBeanuBas 1IeHa MyT-ONLKMOHA paBHA 2,562. DTH BEIUYUHBI OTIIMYAIOTCS OT
3HAYCHHM, TIOJYYCHHBIX C MOMOIIBI0 Oojiee TPaJAMIIMOHHBIX Mojened. [IpuuuH 37€Ch
HECKOJIBKO.

Bo-niepBeix, Oosiee TOJCThIE XBOCTHI pacmpenenieHus CThIOJCHTa C 5 CTENEHSIMH
cBOOOIBI JamyT OoJiee BBICOKYIO CIIPAaBEUIMBYIO0 CTOMMOCThH KOJUI-OMIMOHA. BooOiue,
4eM TOJIILIE XBOCTHI pacpeAeIeHus, TeM O0Jblle MoTydaeTcs lieHa KoJul-onuuoHa. Ecnu
ObI MBI UCIIOJIB30BATN 4 CTENIEHU CBOOOIBI, TO MOJYyYMIIN ObI elle OOJIbLIYIO LIEHY KOJUI-
OIIMOHA.

CronmocCTh MyT-ONIMOHA U CTOMMOCTH KOJII-ONIMOHA 3HAYUTENBHO OTJIMYAIOTCS, B
TO BpeMs Kak B TPaJAMLMOHHBIX MOJENSIX CTOMMOCTb IyT-OMLIMOHA M KOJUI-OMIMOHA
HKBUBAJIEHTHA. DTOT MOMEHT TpeOyeT HEKOTOPOTO MOSCHEHHS.



CHpaBeI[JII/IBYIO CTOUMOCTD ITYT-OIMIHUOHA MOXHO HalTH U3 IOEHbI KOJII-OIIIMOHA C
TOH K€ IIEHON MCTIOJHEHHUS W AaTOW UCTeYeHUs (WM HaoOOopoT) mo (GopMmysie myT-KOJuT
napurera:

(5.13) P=C+ (E-U)*EXP(-R*T),
rae P = cnpaBemuBas 1ieHa MyT-OMIIMOHA;
C = cipaBeyiuBas 1ieHa KOJUI-OMIIMOHA;

E = niena ucrnonnenus;
U = tekymas nieHa 6a30BOro HHCTPYMEHTA;

R = Ge3puckoBas craBka;

T = nond roga, octaBmiasicst 10 UCTEUEHMsI CPOKA MCTIOIHEHUS], BEIpayKEHHAs! 1€CATUYHON
IpoObIo.

Korna paBenctBo (5.13) He BBINONHSIETCA, MOSBISETCS BO3MOKHOCTh apOuTpaxa. U3
(5.13) MBI BUIUM, YTO IIEHBI, NOJIYYEHHbIE U3 TPAJULMOHHBIX MOJIENIEH, SKBUBAICHTHBI,
korna E - U=0.

JaBaiite 3amenuM nepemenHyo U B ypaBHeHHH (5.13) oxunaemoii neHoil 6a30Boro
WHCTPYMEHTa Ha JaTy HMCTEYEHHUs cpoka omnmpoHa. OkumaeMasi CTOMMOCTH 0a30BOTO
MHCTPYMEHTa MOXKET OBbITh OIpefiesieHa ¢ nmomoulbio ypaBHeHus (5.10) ¢ yuerom Toro,
4TO B 3TOM cily4yae a. npocTo paBHO 1. B Hamewm npumepe ¢ DEGFDM = 5 oxunaemas
CTOMMOCTh 0a30Boro uHcTpyMmeHrta paBHa 101,288467. 310 mpoucXOAUT MOTOMY, YTO
MUHUMaJbHAsl 1IeHa MHCTpyMeHTa paBHa 0, B TO BpeMs KaK OrpaHUYEHMSI LIEHbI CBEPXY
He cymecTByeT. J[Brmxenue 1ensl co 100 go 50 Tak ke BEpOsTHO, KaK M JIBUXKEHUE CO
100 mo 200. CriegoBaTenbHO, CTOMMOCTD KOJUI-OMIIMOHOB OYJIET BBIIIE, YEM CTOUMOCTh
MyT-ONIMOHOB. HeyAMBUTENBHO, YTO OKMJaeMas CTOMMOCTb 0a30BOr0 MHCTPYMEHTA Ha
JaTy WCTEYEHUsS JOJDKHA OBITh OOJbIE, YeM €ro TeKyIlas I[eHa, — 3TO BIIOJHE
coryacyercs ¢ npeanonoxenuem o6 napmsuuu. Korna B ypaBHenuu (5.13) Mbl 3aMeHUM
3HaueHne U (Tekylryro IeHy O0a30BOro HMHCTPYMEHTAa) Ha 3HAYEHHUE OKUIaeMoun
CTOMMOCTH Ha JaTy MCTEYEHUs,, Mbl CMOKEM pAacCuuTaTh CHPABEAJIUBYIO CTOMMOCTh
Iy T-OMNIHOHA!

P =3,842 + (100 - 101,288467) * EXP(-0,05 * 33/260,8875) = 3,842+-1,288467 *EXP(-
0,006324565186) = 3,842 + -1,288467 * 0,9936954 = 3,842 + 1,280343731
=2,561656269

OTO 3HAYEHHE COIIACYETCSl CO CTOMMOCTBIO IyT-ONIMOHA, MOJYYEHHON W3 ypaBHEHUS
(5.11).

Ocraercst ogHa mpoOieMa: eciid MyT-ONLUOHBl M KOJUI-OMIIMOHBI ¢ OAHOM IIEHOM
WCIIOJTHEHHUSI U CPOKOM HCTEUEHHMsI OLIEHEHBI COTJIacCHO ypaBHeHHIo (5.11), Torma cyie-
CTBYeT BO3MOXHOCTb apoutpaka. Ha camom nene LJ B (5.13) siBisiercst Teky1ei neHoi
0a30BOTr0 MHCTPYMEHTA, a HE 0)KHJACMbIM 3Hau€HHEM 0a30BOT0 WHCTPYMEHTA Ha JaTy
ucteueHus. Jpyrumu cioBamu, eciu Tekyuas neHa paBHa 100 u nexaOpbCKHM KOJLI-
OMIIMOH ¢ IeHOM ucnosHeHus, paBHou 100, crout 3,842, a myT-ONIIMOH C LIEHOW WC-
nonHeHus1, paBHoit 100, ctout 2,561656269, 10 cyiiecTByeT BO3MOXKHOCTh apOUTpaxka,
ucxons u3 (5.13).

OtcyTcTBHE mapureTa «IyT-KOJUD» IPH HAJMYMU HAIIMX 3aHOBO IOJIYYEHHBIX LIEH
OMIIMOHOB MPEAIOJIaracT, YTO BMECTO MOKYMNKH KOJUI-OMIMoHa 3a 3,842 HaMm clieqyeT
OTKPBITh SKBHUBAJCHTHYIO TMO3UIHMIO, KyNHB MyT-ONMUUMOH 3a 2,562 u 0a30BbIi
UHCTPYMEHT.

[Tpobnema pemmrTes, ecayM Mbl CHadajga pacCUMTaeM OXHJAeMyI0 CTOMMOCTh 0azo-
BOTO MHCTpyMeHTa 1o ypaBHeHuto (5.10) ¢ ydeTom ToOro, 4rto a; mMpocTo paBHO i (B



HameMm npumepe ¢ DEGFDM = 5 oxunaemast cTouMocTh 6a30BOro HHCTPYMEHTa paBHA
101,288467), m BBIUTEM TEKYIIyIO0 IIeHYy 0a30BOr0 HMHCTPYMEHTa W3 TOJYYEHHOTO
3Hauenust: 101,288467 - 100= 1,288467. Tenepp, eciniv Mbl BBIYTEM 3TO 3HAUECHUE U3
KaKJIOTO 3HA4YeHHS a., T.€. BHyTpeHHeW ctomMocTtu u3 (5.11), u mpumem IroObIe TO-
myuuBLivecs 3HaueHus MeHee 0 paBHbiMu 0, Torga ypaBHenue (5.11) mact Ham Teope-
TUYECKHE 3HAYCHHMsI, KOTOpbIe cornacytorcs ¢ (5.13). Takum oOpazom, apudmMeTndeckoe
MaTeMaTHYeCKOe OXHUAaHHE IO 0a30BOMY HWHCTPYMEHTY 3aMEHUT TEKYIIyIO IEHY
0a3oBoro nHCTpyMeHTa. B Hamem npumepe (pacripeaenenne CThIOACHTA C 5 CTENEHIMH
CBOOO/IbI) MBI MOTYYHUM CTOUMOCTH ITyT-OIMIIMOHA U KOJUI-OIMIIMOHA C IIEHOW MCIIOJIHEHUS
100, paBuyto 3,218. Takum oOpa3oMm, Hall OTBET coryiacyercs ¢ ypaBHeHueM (5.13), u
BO3MOXXHOCTh apOUTpaka MeEXAy OTHUMH JBYMs OINIMOHAMH H WX 0a30BBIMU
MHCTPYMEHTaMH OTCYTCTBYET.

Korma MbI ucnons3yeMm pacripeleieHne, KOTOpOe OCHOBAHO Ha 3HAYCHHSX apud-
METHYECKOI0 MAaTeMaTH4YEeCKOro OXHJaHus 0a30BOro MHCTPYMEHTA Ha JaTy MCTEUEHUs
M 3HAYCHHE D5TOTO OXHIAHUS OTIMYAETCS OT TEKYIIed CTOMMOCTH 0a30BOr0 WH-
CTPYMEHTA, Mbl JIOJDKHBI BBIYECTh PA3HOCTh (OKUIAHHE - TEKyIlas CTOUMOCTb) W3
BHYTPEHHEH CTOMMOCTHU OIIIMOHA U MPHUPABHATH HYJIO 3HAYCHHSI MEHBIIE HYIsl. Takum
obOpaszoMm, s mro0oit dopmbl pacmpeneneHus ypaBHenue (5.11) maer Ham apudgp-
MemuuecKkoe MamemMamuyecKoe oXcuoanue onyuoHa Ha 0amy UcmeyeHusl, npu yCiosuu,
umo apughmemuyeckoe mamemamuiecKoe oxcudanue no 6a3080My UHCMPYMeHM) PAGHO
e20 mexywell yere (TO €CTh HANpPaBIEHHOE ABM)KCHHE IIEHBI 0a30BOI0 MHCTPYMEHTA HE
MpeArnoaraeTcs).

OI[I/IHO‘IHaSI AJIHHHAsSI MO3UIUA IO ONMMIIUOHY U OITUMAJILHOC f

PaccMoTpuM 0OBIUHYIO TOKYIIKY KOJUI-OMIIMOHA. BMECTO TOro 4TOOBI sl HAXOXKICHUS
onTuMaibHOro f MCHOIB30BaTh MOJHYI0 UCTOPHUIO CAEJIOK MO OMNIMOHAM JAHHOW pBbI-
HOYHOM CHCTEMBI, Mbl PACCMOTPHUM BCE BO3MOKHbIE H3MEHEHHSI 1IEHbl JAHHOT'O OMIIMOHA
3a BpeMs €ro CYIIECTBOBAHMS U B3BECUM KaXIbli pPE3yJIbTaT BEPOSITHOCTHIO €ro
OCYIIECTBIEHHUS. DTOT B3BEUIEHHBIM MO BEPOSATHOCTAM pe3yibrar siBisercs HPR, co-
OTBETCTBYIOIIUM II€HE MOKYIKH OMIIMOHA. MBI pacCCMOTPHM BECh CIEKTpP pe3yIbTaToOB
(T.e. cpemHee TEOMETPUYECKOE) MIJIS KaXA0ro 3HadYeHus f 1 Takum o0pa3om Haiijaem om-
TUManbHOE 3HaueHue. [1odTr Bo Bcex MOAEIAX [IEHOOOpa30BaHHUs OMIIUOHOB BBOIHBIMH
MEPEeMEHHBIMH, UMEIOIUMHU HauOoJIbIIee BIUSHUE HAa TEOPETHUYECKYIO IIEHY OIILHOHA,
SBIIIOTCS: () BpeMsi, OCTaBIIeecs 0 UCTEUCHHsI CpOKa, (0) IleHa uCnoaHeHus, (B) IieHa
0a30BOr0 MHCTpyMeHTa M (T) BOJIATWJIBHOCTh. HeEKOTOphle MOAEIH MOTYT HMETh H
JpyTrHe BBOJIHBIC JaHHBIC, HO UMEHHO ATH YEThIPE MEepEeMEHHBIC OOJBIIE BCETO BIHUSIOT
Ha TeopeTHYecKoe 3HaueHue. M3 3THX mepeMeHHBIX IBE — BpEeMsl, OCTaBIleecs 0
UCTEUYCHUsI CpOKa, M IIeHa 0a30BOr0 HMHCTPYMEHTA — TMEPEMCHHBIC BEIHYWHBI.
BonatunbHOCTh TOXKE MOKET U3MEHSTHCS, OJHAKO PEIKO B TOM K€ CTENEHH, YTO LIeHa
0a30BOr0 WHCTPYMEHTa WM BpeMsl 10 HUCTeueHHs cpoka. lleHa wucrnomHeHus He
M3MEHSETCA.

C noMomipto Hamleil MOAENN MOXHO HAMTH TEOPETHUECKYIO LIEHY JJIs BCEX 3HAUYECHUM
1eH 0a30BOro MHCTPYMEHTAa W BPEMEHM, OCTABILErocs IO HCTEUYEHHs Cpoka. Takum
obpazom, HPR nns onmmona siBisiercss (yHKUOMEH He TOJIBKO LIEHBI 0a30BOTO
MHCTPYMEHTA, HO U (PyHKLKEH BpeMEHH, OCTABILIErOCs A0 AAThl HCTEUECHHS OIIUOHA:

(5.14) HPR(TU) =(Q +f+x(Z(T, U-Y)/S-1)) " (T, U),

rne f = rectupyemoe 3HaueHue f;

S = Teky1as 1eHa ONIMoHa;



Z(T, U - Y) = Teoperuyeckas LieHa ONLMOHA, KOTJa IleHa 0a30BOro HHCTPYMEHTa paBHA
U - Y, a Bpewms1, ocTaBiieecst 10 cpoka UCTedeHUs], paBHO T. DTy LeHy MOXKHO
ONpEeNeNUTh C TOMOUIbI0 JIIOOOH MOJenu IIeHOOO0pa3oBaHMsl, KOTOPYIO
M10JIb30BaTENb IOCUUTAET MOIXOASAIIEH;

P(T, U) = 1-xBocTasg BEepOATHOCTh TOTO, YTO IieHa 0a30BOro MHCTpyMeHTa paBHa U,
KOI'Zla BpeMs, OCTaBLIEEeCs IO UCTEYEHMs CPOKa HCIOJHEHHs, paBHO T. OTo
3HAYEHUE MOXKHO OINpPENeNIUTh M3 JH000H (OpMBI pacrpeleneHusi, KOTOpYyIo
I10JIb30BAaTENb IOCUUTAET MOAXOAAIIEH;

Y = pa3HOCTh MeXAy apu(PMETHUYECKUM MATeMaTHYECKUM OXKHIaHHeM 0a30BOro
WHCTpYMeHTa (coryiacHo ypaBHeHHIO (5.10)) 1 TekyIiei 1eHom.

C momortreio 310l popmynsl MOKHO paccuuTath HPR (B3BemieHHOE MO BEPOSTHOCTU
pe3ynbTarta) 1Mo CAeJKe ¢ OMIIMOHOM, MPH YCIOBUH, 4TO uepe3 Bpems T 1eHa 6a3oBoro
uHCTpyMeHTa Oyaer paBHa U. B nanHoM ypaBHeHuM nepemenHast T npeacTaBisier co0oi
JOJII0 ToAa (BBIPAKCHHYIO JECSITHYHOW IPOOBI0), OCTABIIYIOCS 10 WCTEUEHHUS CpOKa
onmuona. [Tostomy Ha ngary ucreuenus T = 0. Eciu 10 uctedeHus: cpoka ocTaeTcsi OJIMH
ron, To T = 1. Ilepemennas Z(T, U - Y) 3aBUCHUT OT MOJIeIH IIEHOOOPA30BaHUs, KOTOPYIO
BBl HCMOJb3yeTe. ENMHCTBEHHAs! MepeMeHHas, KOTOPYI0 BaM HaJ0 PaccuuTarb, — 3TO
P(T, U), T.e. BeposITHOCTb TOro, 4TO 0a30BBIH HMHCTPyMEHT Oynmer paBeH U mipu
3amanHoM T (T.e. BpeMEHH, OCTaBIIEMCS JO KOHIIA JACWCTBHA ommuoHa). Eciu
HCIIONb30BaTh Mojenb bmdka-Illoynca wim Monens TOBAapHBIX ONIMOHOB bidka, To
MokHO paccunrtath P(T, U) cienyromum obpazom:

ecmn U < umm = O:
(5.15a) P(T, U) = N((In(U / Q)) / (V* (L " (1/2)))),

ecmu U > Q:

(3.156)  P(T, U)=1-N((In(U/Q))/(V*(L" (1/2)))),

rnae U = paccmarpuBaemas 11€Ha;
Q = texymas 1ieHa 0a30BOro MHCTPYMEHTA;

V=roj0Bas BOJAaTUILHOCTh 0a3oBoro HHCTPYMCHTA,

E=nons rona, BelpakeHHAst JECATUYHON APOOBIO, MPOIIEAIIas ¢ TeX MOp, KOTJa ONIIMOH
OBLT IPUOOPETEH;

N() = pynxuus HopmasbHOTO pactpenenaeHus (ypasaenue (3.21));

In() = pyHKIIMSA HATYpaTBEHOTO JorapudmMa.

B wtore mbl momyuuMm B3BemieHHOe 1o BepositHocth HPR mng kaxgoro ucxona.
Bo3moxkeH mmpokuii AuanazoH pe3yJbTaTOB, HO, K COXKAJICHUIO, ATH PE3yJbTaThl HE
HernpepblBHBL. Hampumep, BpeMsi 1O HMCTEYEHHMS CpOKa HE 3aJaeTcs HENpPEepbIBHOMN
¢dbynkiueit. JIo ucTedeHus Cpoka BCETr/ia OCTAeTCs IEJI0e YHCIIO; TO K€ BEPHO U IS
IIeHbI 0a30BOr0 MHCTpYMeHTa. Eciu 1ieHa akuuu paBHa, HapuMep, 35, a MUHUMAaIbHOE
n3MeHeHue 1eHsl paBHO 1/8, To mexay 30 u 40 naxonutcst 81 BO3MOXKHOE 3HAYCHHE.
3Hast Bpemsi, yepe3 KOTOpOe MbI coOupaeMcs MpoJaTh OMIIMOH, MOXKHO pPacCUUTaTh
B3BEILIEHHBIE 110 BEPOSITHOCTH HPR 17151 BCeX BO3MOXKHBIX LIEH HA 3TOT PHIHOYHBIN JIEHb.
B HOpManeHOM pacnpeneneHun BeposTHOCTH 99,73% Bcex pe3ysbTaToB MOMNAJAKOT B
MHTEpBaJ TPEX CTaHAAPTHBIX OTKJIOHEHHM OT CPEIHEro, KOTOpO€ B HAIlEM Clydae
SIBJSICTCSL TEKYIIEH 11eHoW 0a30Boro MHCTpyMeHTa. [loaToMy HaM HEOOXOIUMO pacCuu-



tath HPR 1151 onpeaeneHHOro ppIHOYHOrO AHS M Ka)KI0M AMCKPETHOM LIEHBI MEXKIY - 3
1 + 3 cTaHIApPTHBIMH OTKJIOHEHUSMU. MOXKHO UCTIONIB30BaTh 4, 5, 6 wim OoJbIe CTaH-
JTApTHBIX OTKJIOHEHUM, HO OTBET OT 3TOr0 HE CTaHET 3HauuTelnbHO TouHee. He cienyer
TaK)Ke COKpalaTh IIEHOBOE OKHO J0 2 Wiau | CTaHZapTHOTO OTKJIOHEHHWs. Bribop 3
CTaH/IAPTHBK OTKJIOHEHHWH, KOHEYHO, HE SIBISICTCS TBEPJbIM MPABUIIOM, HO B OOJIb-
IIMHCTBE CIy4aeB OHO npuemiiemMo. Eciu mbl ucnonszyem mozens bika-Illoynca wim
MOJIETh OTMIIMOHOB Ha (pIoYepchl bidka, TO MOXKHO y3HaTh, KAKOMY H3MEHEHHIO I[EHBI
6a3oBoro nuHcTpymenTa U cooTBeTCTBYET | cTaHIapTHOE OTKIOHEHUE:!

(5.16)  CrannaptHoe otkioneHne = U = EXP(V * (T * (1/2))),

rae U = Texymas 1ieHa 0a30BOro HHCTPYMEHTA;

V =roji0Bas BOJATHUIBHOCTh 06a3oBoro HHCTPYMCHTA,

T = nmonst roma, BeIpaXCHHas NECATUYHOM APOOBIO, MpoOIIeNmias ¢ TeX MOop. Koraa
OMIIHUOH OBbLT MPUOOPETEH;

EXP() = skcnioHeHManbHas QyHKIHUS.
OTMmeTbTe, YTO CTAaHJAPTHOE OTKJIOHEHUE SBJIsETCS (PyHKLIMEH BPEMEHH, MIPOLIEIIETOo ¢
MOMEHTa OTKPBITHS TO3ULIIH.
Jnist Touky, KoTopast Ha X CTaHAAPTHBIX OTKJIOHEHUH BBIIIE TEKYIIEH IIEHbI 0a30BOTO
MHCTPYMEHTA, MOJTy4aeM:
(5.17a) +X crannapraeix otkioHeHu = U * EXP(X * (V* T ~ (1/2))
s Touku, KoTopast Ha X CTaHAAPTHBIX OTKJIOHEHUW HIDKE TEKyIled IeHbl 0a30BOTO
MHCTPYMEHTA, I10JTy4aeM:
(5.176) -X cra"gapTHeIX oTkiIoHeHmH = U * EXP(-X * (V* T * (1/2))),
rae U =rekymas neHa 6a30BOro HHCTPYMEHTA,

V =ronoBas BOJIaTHJIBHOCTh OA30BOTO HHCTPYMEHTA;

T =nmonst roma, BBIpaKEHHAs] ACCATUYHOM APOOBIO, TpOIIEIIas ¢ TeX TMop, Koraa
OIIMOH ObLT IPHOOpETEH;

EXPQ = skcnioHeHnIMaabHas GyHKIIHS;

X =4YHCIIO CTaHAAPTHBIX OTKIIOHEHUN OT CPEHETO, ISl KOTOPBIX BBl XO THUTE
OTIPEICTTUTH BEPOSTHOCTH.

Jlanee cienyeT onmucaHue Npoueaypbl MOMCKA ONTUMAIBHOTO f 1711 TaHHOTO OIIMOHA.

Hlar 1. Pemure, 3aKkpoere M BbI MO3UIUIO TIO OMIIMOHY B KAKOW-TO KOHKPETHBIN JCHb.
Ecnu Het, Torna B JaJIbHEHIIMX pacyeTax MCIOJb3YWTE ATy MCTEUYECHHUS CpOKa
OIII[MOHA.

Ilar 2. Onpenenute, CKOJbKO AHEH BBl OyJeTe YIEpKHUBATh TO3UIUIO. 3aTeM
npeoOpa3yiTe 3TO YKCIIO JHEH B OO IO/, BBIPAKEHHYIO IECATUYHON APOOBIO.

IMar 3. Jng qus w3 mara | paccuuTaiiTe TOUKH, KOTOpPbIE HAXOAATCA MEXIy +3 u -3
CTaHJAPTHBIMH OTKJIOHEHUSIMHU.

Ilar 4. [IpeoOpa3yiiTe quama3oHbl IIeH U3 mara 3 B JUCKPETHBIC 3HaueHUs. Jpyrumu
CJIOBaMU, UCTIOJIB3Ys MPUpPAIICHUs 10 | THKY, OTIpeAeTUTe BCE BO3MOKHBIE IIEHBI
JMarna3oHa, BKIII0Yas KpaliHue 3HAUYCHUS.

Hlar 5. /Ing kaxxaoro u3 noiay4yeHHbIX pe3yibratoB paccuutaite Z(T, U - Y) u P(T, U),
TO €CTh PACCUUTANTE TEOPETUUECKYIO LIEHY ONIMOHA, a TAKXKE BEPOSITHOCTH TOTO,



yro 0a30BbIi WHCTPYMEHT K paccMaTpuBaeMbIM JaTtaM OyJeT paBeH
ONPECIICHHOM IEHE.

Ilar 6. Ilocne Toro, kak BBl BBIIOJHMUTE Mar 5, y Bac OyIyT Bce BXOJHBIC JaHHbBIC,
HEOOXOAMMBIE JIJIsl pacueTa B3BEIEHHOTO 1o BepossitTHocTH HPR.

(5.14) HPR(T, U)=(@1 +f+(Z(L U-Y)/S-1)) " (T, U),
rae f= rtectupyemoe 3HaueHue f;

S= TCKYyIlas CHa OIINOHA,

Z(T, U - Y) = TeopeTrueckas IIeHa OIMIMOHA, KOT/Ia IleHa 0a30BOTO MHCTPYMEHTA paBHA
U - Y, a Bpewms, ocTaBiieecsi 10 CpoKa UCTE€UEHHUs, paBHO T. DTy 1eHy
MOKHO OIpPEAEIUTh C TOMOLIbI0 JIF0OOOW MOJENU IIEHOOOpa30BaHMUs,
KOTOPYIO MOJIb30BaTEIb MOCYUTAET MOIXOISAIEH;

P(T, U) = 1-xBocTasg BEepOATHOCTh TOTO, YTO Ii€Ha 0a30BOro MHCTpyMeHTa paBHa U,
KOI'Jla BpeMsi, OCTaBIl€eCs A0 MCTEUEHHUs] CpOKa HMCIOIHEHHs, paBHO T. D10
3Ha4eHHE MOJKHO ONpPEAEIUTh U3 JIH000H (opMBI paclpenesieHus, KOTOPYIO
10JIb30BATENb MOCYUTAET MOIXOAIICH;

Y = pa3HOCTh MeXay apupMETHYECKHM MaTeMAaTHYeCKUM OKUIaHHEM 0a30BOTO
UHCTpYMeHTa (cornacHo ypaBHeHu1o (5.10)) u Texyiei neHou.

Heo6xomumo otmeruts, uto dopma pacmpenenenus, ucnonbdyemoro mist P(T, U), He
00s13aTeNBbHO TOJIKHA OBITh TAKOW Ke, KaK U B MOJIENIU [IEHO00pa30BaHUs, IPUMEHIEMON
g onpeaenenuss 3HaueHuid Z(T, U - Y). Hampumep, Bbl ucnonb3yere MOIEINb
donnoBeix omnmuoHoB bmika-llloynca nns ompenenenust 3nauenuit Z(T, U - Y). Dra
MOJIeITh TIPE/IIIoJIaraeT JJorapu(MUIECKH HOPMATBHOE pacIipe/ie]ICHIEe H3MCHCHH IICHBI,
olHaKoO g omnpeneneHus cooTBercTByomero P(T, U) Bbl MoxkeTe HCMOIB30BaTh
IpyTyio (GopMy pacrpeIeIcHHs.

Ilar 7. Tenmepp MBI MOXXEM Ha4aTh MOMUCK ONTHMalbHOrO f C MOMOIIBI0 MeTona
uTepanui, nepedupas Bce Bo3MoxHbIe 3HaueHus f Mexay 0 u 1, Win ¢ moMOIIbI0
MeTo/la MapaboNMyecKoil MHTEPIONALNY, WU JI000ro JIPyroro OJHOMEPHOTO
anroput™Ma noucka. [Toacrasisst rectupyemsie 3Hauenus f 8 HPR (y Bac yxe ecth
HPR pgns kaxaoro M3 BO3MOJKHBIX MPUPAIICHHN LEeHbl Mexay + 3 u - 3
CTaHJApPTHBIMUA OTKJIOHEHMSIMU Ha J1aTy MCTEUEHUs CPOKa WM YKa3aHHYIO AaTy
BBIXOZa), BBl MOXXET€ HAWTH CpeAHEe TEeOMETPUYECKOoe i JTaHHOTO
tectupyemoro 3HaueHuss f. Jlns storo Hamo mnepemHOoxuth Bce HPR, wm
MOJIyYEHHOE MPOU3BE/ICHUE BO3BECTH B CTEIECHb €IUHUIIbBI, JEJICHHOW Ha CyMMma

BEPOSITHOCTEM:
+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

=-35D
438D
~(1/ 2, P(TUY),
U=-38D

rne G(f, T) = cpennee reomerpudeckoe HPR st nannoro rectupyemoro 3HaueHus f;

f = rectupyemoe 3Hauenue f;



S = Tekyuias 1eHa oNniMoHa;

Z(T, U - Y) = TeopeTnueckast 1ieHa ONIIMOHA, KOTJ1a [leHa 0a30BOr0 MHCTPYMEHTA paBHA
U - Y, a Bpems, ocTtaBiieecs 0 CpOKa HUCTe4eHHs, paBHO T. DTy neHy
MOKHO ONpEJEIUTh C IOMOILBI0 JHOO0H MOJenH LEeHOOOpa30BaHus,
KOTOPYIO MOJIb30BATENb OCUNTAET MOAXOIALIEH;

P(T, U) = BepositHOCTb TOro, 4ro 0a30BbIi MHCTpyMEeHT paBeH U, Kkoraa Bpems,
OCTaBIlIEeCs 0 UCTEYEHUs CPOKa UCIIOIHEHMsI, paBHO T. DTO 3HaUEHUE MOKHO
onpenenuTh U3 o000l (opMbl pacnpeneneHHs, KOTOPYIO IOJIb30BaTellb
MMOCUHMTACT TOIXOIAIICH;

Y = pa3HOCTb MeXAy apu(PMETHUECKUM MaTeMaTHYeCKUM OXHJaHHEM O0a30BOro
MHCTpyMEHTa (coriacHo ypaBHeHUIO (5.10)) u Texy1ien HeHOM.

3nauenue f, KOTOpoe B pe3yibTare JacT HauOOoJbIIee CpeHEE TEOMETPUUECKOE, SBIIS-
€TCsl ONTUMAJIbHBIM.

MpbI MOXEM ONTHMM3HPOBATH f, OmMpenenuB ONTUMAIBHYIO JaTy Bbixona. pyrumu
CIIOBaMH, Mbl MO>KEM HAlTH 3HaYeHHE ONTHUMaiIbHOrO f JIsl JaHHOTO OMIMOHA Ha KaX-
IBIA IEHb MEXAY TEKYIIMM JHEM U JHEM HCTeUeHHs. 3amuiieM onTuMaibHbie f u cpen-
HUE TeOMEeTpUYECKUe Ul KaKJ10M yKa3zaHHOW naThl BbIxoja. Korga mbl 3aBepiium 3Ty
IIPOLIEYPY, MBI CMOKEM HAWTH Ty ATy BBIXOJA, KOTOpas 1acT HaWBBICIIEE CpeaHEE
reoMmerpuueckoe. Takum o00pa3oM, Mbl IMOJYYUM JI€Hb, KOT/a JOJIKHBI BBIATH U3
o3unuu 1o onmuoHy IJisd TOro, I-IT06LI MaTEMATHYCCKOC OXKUAAHUC GBIHO HauBBICIIINM
(T.e. cpemHee TreoMETpPHYECKOE OBLJI0O HAWBBICIIMM). MBI TakXke Yy3HAaeM, Kakoe
OINNTUMAJIBHOC KOJIMYCCTBO KOHTPAKTOB CJIICAYCT KYIIUTD.

Teneps y Hac ecTb MaTeMaTUUYECKHI METOJ, C TIOMOIbI0O KOTOPOT'O MOKHO BBIXOJUTH
M3 MO3UIHUU MO0 ONIHUOHY W IOKYIATh ONIUOH IIPU MOJIOKHUTCIbHOM MATCMATHYCCKOM
oxuganuu. Ecnu Mbl BbIIEM M3 MO3ULMU B JIeHb, KOT/Ia CPEIHEE IeOMETPUYECKOe
MaKCUMaJIbHO U OHO 60JIBIJ.I€ 1,0, TO CJICAYCT MMOKYIATh YHUCJIO KOHTPAKTOB, UCXOAA U3
onTUMaibHOro f, KOTOpOe COOTBETCTBYET HAMBBICIIEMY CPEIHEMY I'€OMETPUYECKOMY.
MareMaTHueCKOe OXUIAHHWE, O KOTOPOM MBI TOBOPUM, — 3TO 2eoMempuyecKoe
oxunanue. Jlpyrumu cioBamH, cpeaHee TreoMerpuueckoe (mumHyC 1,0) sBIsercs
MaTeMaTHYECKUM OXKUIAHHUEM, KOTJa Bbl pEMHBECTUpPYETE MPUObUN (apupMeTHIecKOoe
MOJIOKUTEIBHOE MaTeMaTH4YeCKoe OXHJIaHue OyJeT, KOHEYHO JKe, BbIIIe, YeM
re€OMETPUUECKOE).

[Tocne Toro kak Bbl HaljieTe onTUMalibHOe f /IS JTaHHOTO OMIIMOHA, MOXKHO Mpeolpa-
30BaTh MOJYUYEHHOE 3HAUCHUE B YHCIIO KOHTPAKTOB, KOTOPOE CIEAYET MOKYNAaTh:

(5.19) K=INT(E/(S/1)),

rne K = onTumanbHOE YMCIIO ONIIMOHHBIX KOHTPAKTOB IS TIOKYTIKH;
f= 3nauenue ontumaiasHOro I'(0T 0 110 1);

S = Tekyuias 1eHa ONIMoHa;

E = oGmiuii Oananc cuera;

INT() = dyHKUIHS 1IENO YacTH.

s pacaera TWR crnenyer 3HaTh, CKOJIBKO pa3 Mbl XOTEIH OBl BOCIIPOM3BECTH ITY Ke
caenky B OynymeM. [IpyruMu cioBamu, €ciii Hallle CpeiHEe T€OMETPUIECKOE COCTABIISA-
et 1,001 u neobxomumo Haiitu TWR, koTopoe cooTBeTcTBYeT 3TOH ke urpe 100 pa3
noapsn, To TWR Oyaer 1,001°100 = 1,105115698. TloaToMy MOXXHO OXHAAaTh 3a-
pabotka B 10,5115698%, ecnu mposectu 31y caenky 100 pa3. ®opmyna mist mpeodpaszo-
BaHMs cpenHero reomerpuueckoro B TWR 3anaercs ypaBHeHuem (4.18):

(4.18) TWR = Cpennee reomerpuueckoe " X,



rae  TWR = oTHOCUTEIbHBIN KOHEYHBIN KaIllUTall,
X =49HCcno pas, KOTOPOE MbI KIIOBTOPSIEM» ATY UTPY.

Mpb1 MOXeM OmpeneanuTh U JIpyrue MoOOYHbIC MPOIYKTHI, HAIIPUMEP, T€OMETPUIECKOE
MaTeMaTHYeCcKoe OKHUIaHue (cpeaHee reomerpudeckoe MuHyc 1). Eciu Mbl Bo3pMeM
HauOOJIBIINN BO3MOXKHBIA MPOUTPHIIT (CTOUMOCTh CAMOTO OMIIMOHA), Pa3/Ie UM €ro Ha
ontuMainbHoe f 1 YMHOKHUM Ha F€OMETPHUUECKOE MAaTEeMAaTUYECKOe OXKHJIaHUE, TO TOIY-
YUM CPEIHIOI T€OMETPUUYECKYIO clenKy. Kak BBl yke 3aMeTWd, MPU HCTOIb30BaHUN
MeTOoJla ONTUMajJbHOro f B TOPrOBji€ OMIIMOHAMHU MOSIBISIETCA €IIe OJUH MOOOYHBIN
MPOJIYKT — ONTHUMAaJIbHAs JlaTa BbIXOJa. MBI paccMaTpuBaliv TMO3UIMH IO OMITMOHAM
IpH OTCYTCTBUM HANpPABIEHHOTO JBIDKEHUS IIeHbl 0a30BOro HWHCTpyMmeHTta. Jlis
yYKa3aHHOM JaThl BBIXOJAa TOYKH, CMEIEHHbIE Ha 3 CTaHAAPTHBIX OTKJIOHEHHMS BBHIIIEC U
HUKE, PACCUMTHIBAIOTCS M3 TEKYIIEW LIEHBI, TAKUM 00pa3oM, Mbl HUYETO HE 3HAEM O
OyIoymieM HampaBiICHHH I[EHbI 0a30BOT0O HMHCTPYMEHTa. B COOTBETCTBHH C
MaTEeMaTHUYEeCKUMHU MOJIETSIMU  1IEHOOOpPa30BaHUS MBI HE TMONYYHM MOJIOXKHUTEIHHOE
apuMeTHIeCKOe MATEeMAaTUICCKOE OXHJIaHWE, eCIM OyJieM yAep KHBATh TO3HIHIO TI0
ONIMOHY A0 cpoka ucTeueHus. OIHAKO, KaKk Mbl YK€ BHUICIH, MOXHO JOCTHYb
MOJIOKUTEIHPHOTO TEOMETPUUYECKOTO MaTeMaTHYECKOTO OXXKHJIAHMsI, €CJIM 3aKPbITh
MO3ULIMIO B ONPEJICIICHHBIN JIEHb 10 CPOKA UCTEUEHUS.

Ecnu BBl mpenmnonaraere ompenesieHHOE M3MEHEHHE IIeHbI 0a30BOTO WHCTPYMEHTA,
€ro MOXXKHO y4ecTb. JlomycTuM, Mbl paccMaTprBaeM OMIIMOHBI Ha 0a30BbI MHCTPYMEHT,
KOTOpBIX B Hactosmiee Bpems crouT 100. Jlanee nmpeanosiokum, 4To Ha OCHOBE aHaJIM3a
PBIHKA BBISBIICH TPEH]I, KOTOPBIMA mpeamnonaraer ueny 105 k nare uctedyeHus, 1 3Ta gata
orctouT Ha 40 pPBIHOYHBIX JHEH OT CETOAHSIIHEW naThl. MBI OXHMIAaeM, 4YTO II€HA
MOBBICUTCS Ha 5 MyHKTOB 3a 40 nHeil. Eciiu ucxoauTh U3 TMHEHHOTO U3MEHEHHUS LIEHBI,
TO IIEHa JOJKHa pacTu B cpeaHeM Ha 0,125 myHkToB B neHb. [1oaTOMY A5 3aBTpaIiHero
nHs (Kak THS BbIXO/Aa) Mbl Bo3bMeM 3HaueHue U, paBHoe 100,125. Jlns crnemnyromeit
natel Beixoga Bo3bMeM U, paBuoe 100,25. K Tomy BpemeHH, KOrjaa ykKazaHHas JaTa
BBIXO/Ia CTAaHET JaToil ucTeueHus cpoka ommuona, U Oyzaer paBHo 105. Ecnu 6a30BbIM
WHCTPYMEHTOM SIBJISICTCSL aKIWs, TO BBl JIODKHBI BBIYECTh JUBHACHIBI u3 U,
BOCTIONb30BaBIINCH ypaBHeHHEM (5.04). TpeHI MOXXHO Yy4YWUTHIBaTh, €CIU U3MEHATH
KaKIbIM 1eHb 3HadeHue U, HCXOAs U3 CHENaHHOTO INPOrHo3a. Tak Kak ypaBHEHMS
(5.17a) u (5.176) uzmensarcs, 3HaueHuss U MOBIUAIOT HA onTUMalbHble f 1 mMOOOYHBIE
npoaykTtsel. OTMersTe, yTOo B ypaBHeHusx (5.17a) u (5.176) wucnonb3yroTcs HOBBIE
3HaueHust U, T.e. IPOMCXOJUT aBTOMATUYECKOE MPUBEICHUE NaHHBIX, CJIEI0BATEIBHO,
MOJIyYeHHBIE ONTUMalbHbIe f OyIyT OCHOBAaHBI Ha JAHHBIX, MPUBEACHHBIX K TEKYIIEH
LICHE.

Korma BeI Oy/ieTe HCIIOJIB30BaTh BBIMICONMUCAHHYIO TEXHUKY Pa0OThI C ONTHMAIBLHBIM
f, To 3ameTHTe, UTO €ro 3Ha4eHHe KaxAblil eHb MeHseTcs. [Ipeanonokum, ceroHs Bbl
KYTHWJIN OTIHOH M PACCUYUTAIH ONTUMAJIbHYIO J1aTy BbixoAda. [locne3aBTpa 1eHa oniuoHa
MOKET U3MEHUTHCS, U €CJIH BbI OISATh MPOBEIETE MPOLEAYPY pacuera OnTUMaIbHOTO f,
TO TaK)Xe€ MOJXKET€ TOJYYHUTh MOJIOKHUTEIBHOE MaTeMaTHYECKOEe OXXKHIaHHE, HO YiKe.
JIpYTyI0 AaTy BbIxoJa. YTo 3T0 03HayaeT?

Curyarysi aHaJIOTUYHA JIOMIAIUHBIM OeraM, TJIe MOXHO JIeNaTh CTaBKH IMOCIIe Havyaa
CKa4YKu M 70 uX 3aBepuieHus. [1laHChI MOCTOSTHHO MEHSIIOTCS, U Bbl B JIIOOOH MOMEHT
MOKeTe OOMEHSITh KyIUICHHBIH OuneT Ha neHpru. CkaxeM, 10 Hadalla CKaueK Bbl CTaBH-
Te 2 JoJiapa Ha ONpEeETeHHYIO JIONIalb, OCHOBBIBASICh HA MOJOXKUTEIBHOM MaTEeMaTH-
YECKOM OKHMJIAHUH, U JIOIIAJh IOCIe TIEPBOro KpyTa nmpuberaet npeamnocienneid. [pen-
MTOJIOXKUM, Ball OWJIeT, KyIJISHHBIM 3a 2 ojuiapa, CTOMT Ternepb Tojbko 1,50 mosumapa.
Bbl no-npexxHemMy cuuTaeTe, 4YTO MaTeMaTHUEeCKOE 0>KUIAHKE B IMOJIb3Y Balllei JOIIa/IH,
HCXO0J U3 PE3yJIbTATOB MPOLLIBIX CKAa4€K M HBIHEIIHUX IIaHCOB. Brl pemaere, 4ro Te-
Kymias 1ieHa ounera B 1,50 gommapa Ha 10% 3aHmkena. MOXXHO MONYyYUTh JIEHBIH TIO
OwieTy, KyIJIGHHOMY JI0 Hadaja cKadek 3a 2 gojuiapa (ceitduac oH crout 1,50 mostapa),
U MOXXHO Takke KymnuTh Owmier 3a 1,50 mommapa, uyToOBI cienath €Iie OJHY CTaBKY.



Takum oOpa3om, BbI MOJy4aeTe IMOJIOKUTEIFHOE MaTeMaTHYeCKOe OXHJAHHE, HO Ha
ocHoBe Omiera 3a 1,50 momnapa, a He 3a 2 mosuiapa. Ta ke aHajOrvs MPUMEHHMA U K
OIIMOHAM, MO3UIHA 10 KOTOPHIM B HACTOSALINA MOMEHT HEMHOTO YOBITOYHA, HO UMEET
MOJIOKUTEIBHOE MATEMAaTUYECKOE OKUAAHUE Ha OCHOBE HOB0U LEHbl. BbI JOIKHBI
UCTOJIB30BATh JIPyroe onTuManbHoe f 111 HOBOM IIEHBI, PETYIUPYs TEKYLIYIO MO3HIIUIO
(ecni 3TO HEOOXOAMMO), U 3aKPHIBATh €€, UCXO/I U3 HOBOM ONTHMAJIBHON JIaThl BBIXOJIA.
Takum o00pa3om, Bbl HCIOJIB3yeTE€ MOCIETHION LIEHOBYIO HH(popMaimio o 06a3oBoM
MHCTPYMEHTE, YTO MHOT/Ia MOXKET 3aCTaBUTh Bac yIEP>KUBATh MO3MUIMIO 10 UCTEUECHHUS
CpOKa ONIMOHA. BO03MOXXHOCTH TOJYYEHHS IIOJOKUTEIBHOIO MaTEMaTHYECKOIO
OXKHUJIaHUs IIpU paboTe C ONLMOHAMH, KOTOPblE TEOPETUUECKU CIIPABEUIMBO OLIEHEHBI,
CHaydaja MOXET I0Ka3aTbCsl MapaJoKCOM WIH MPOCTO MIapjaTaHCTBOM. MbI 3HaeM, 4TO
TEOPETUYECKHE LIEHbl ONIMOHOB, HaiIeHHbIE C MOMOIIBI0 MOJENEH, HE MO3BOJISIOT
MOJYYUTh MOJIOKUTEIBHOE MaTeMaTHUecKoe OXuJaHue (apupmerndeckoe) HHU
MOKYIIaTeN0, HU MpoJaBly. Mojienn TeopeTHYEeCKH CIpaBeAIUBbI C MOMNPABKOM «eciu
YAEPKHUBAKOTCA O HCTEUEHUs cpoka». VIMEHHO 3Ta OTCyTCTBYIOLIAs IONpaBKa IIO-
3BOJISIET ONLIMOHY OBITh CIIPaBEIMBO OLICHEHHBIM COTJIACHO MOJEISIM M BCE-TaKU UMETh
II0JIOKUTENBbHOE OKuAaHue. IloMHUTE, U4TO 1I€HA ONLMOHA YMEHBIIAETCS CO CKOPOCTHIO
KBAJPaTHOIO KOPHSA BPEMEHM, OCTaBLIErocs 0 MCTEYEHUs cpoka. TakuMm oOpazom,
II0CJIE IEPBOIO JHS MOKYIIKH OILMOHA €ro NMPEMUs AOKHA yNacTh B MEHbBILEH CTEIICHH,
yeM B Tmocienyrone aHH. Paccmorpum ypaBHeHus (5.17a) m (5.176) nmns 1eH,
COOTBETCTBYIOIIUX CMeIIeHN0 Ha 4- X ¥ - X CTaHJApTHBIX BEJIWYMH [0 HUCTEHYEHUU
BpemeHn T. OKHO LIEH KaXXIbli JE€Hb paclIUpsAETCs, HO BCE MEIJICHHEE U MEIJICHHEE, B
NEPBbI JIeHb CKOPOCTh PACIIMPEHHs MaKCUMaibHa. Takum oOpa3oM, B TEpBBIA JCHb
[aJIcHue MPEMUU [0 ONUMOHY OyleT MUHUMAJIbHBIM, a OKHO X CTaHAApTHBIX
OTKJIOHEHHH OyJIeT paciupAThCs ObIcTpee Bcero. YeM MeHbIIe BpEMEHHU MIPOIMIET, TeM C
OoubIeil BEPOSATHOCTHIO MBI Oy/leM HMMETh TOJOXHTEIbHOE OXHIAHWE MO THHHON
MO3MIIMHU OINILIMOHA, U YEM LIMpE OKHO X CTaHIAPTHBIX OTKIOHEHUH, TEM BEPOATHEE, UYTO
Mbl OyJieM HUMETh MOJOXKHUTEIbHOE OXHMJAHUE, TaK KaK YOBITOK OrpaHHuYeH IEHOU
OIIMOHA, a BO3MOXKHas NpUObUIL HE OrpaHuyYeHa. MexIy OKHOM X CTaHIapTHBIX
OTKJIOHEHHMM, KOTOpOE C Ka)/JbIM JHEM CTAaHOBUTCS BCE LIMPE U LIUpPE (XOTA CO BCe
OoJiee MEITIEHHOM CKOPOCTHIO), M MpeMHEN ONIMOHA (MTaJJeHHe KOTOPOH ¢ KaXKIbIM JTHEM
MIPOMCXOIUT BCe OBICTpee U ObICTpPee) MPOUCXOINT IIEPETATHBAHNE KaHATA.

B nepBblIii 1eHb MaTEMaTHUECKOE OKUIAHUE MAaKCUMAJIbHO, XOTS OHO MOXXET U HE OBbITh
MOJIOKUTEBHBIM. [[pyruMu clioBaMu, MareMaTHyeckoe okuaanue (apudmerndeckoe u
reOMETPUUECKOe) camoe OO0JIbIIOE TTOCIIE TOr0, KaK Bbl IPOAEPKaIu ONIMOH 1 1eHb (0HO
B JICHCTBUTEILHOCTH caMO€ OOJIbIIOE B TOT MOMEHT, KOTJia Bbl IPUOOpETaeTe ONIUOH, U
Jajee MOCTENEHHO IOHM)KAeTCsl, HO Mbl PAacCMaTpUBaeM AMCKPETHBIE BEJIWYMHBI).
Kaxxnp1i1 mocnenyromuii 1eHb 0KMIaHNE OHMKAETCSI, HO BCE MEJICHHEE U MEJIJICHHEE.
Crnenyromas Tabiauua WUTIOCTPUPYET NOHM)KEHUE OKUAAHUS M0 JAJUHHON NO3MLUHU
OILIMOHA. DTOT MPUMEP YK€ YIOMHUHAJICS B JaHHOW riiaBe. Koya-oniuoH MMeeT LeHy
ucnonnenus 100, 6a3oBblit HHCTpYMeHT cTouT Takxke 100; nata ucreuenus — 911220.
BonarunsHocTh cocraBisier 20%, a ceromusmass gara 911104, Mer ucnionbe3yem dop-
MyJly TOBapHbIX onuuoHoB biska (H onpenenserca u3 ypaBuenus (5.07), R = 5%) u
260,8875-nHeBHbIN roa. Bo3bMeM 8 cTaHAapTHBIX OTKJIOHEHUH N7 pacdyeTa ONTUMAailb-
Horo f, a MUHUMaJIbHBIN IIar TUKa npuMeM 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



3nayenus crondbua «AHPR» sBmstorcs cpemnumu apudmernueckumu HPR (pacuer
OyzeT paccMoTpeH mo3aHee B 3Toi riase), a GHPR saBnsercs cpeaaum reoMeTpudecKkum
HPR. Cronben «f» mpencraBiser onTtuMmanbHble f, U3 KOTOPBIX HAXOAATCS 3HAYCHUS
cron6ioB AHPR u GHPR. Apudmerndeckoe maremarnueckoe oxxugaanne paBio AHPR
- 1, a reomerpuyeckoe Matemaruueckoe oxuaanue pasHo GHPR - 1. Ormerste, uTO
HauOOJbIINEe MaTEMaTHUYECKUE OKHMJIaHUS (He0O0sS3aTeNbHO MOJOKUTENbHBIE OKUIAHMUS,
KaKk B O3TOM TpUMEpE) BO3HHUKAIOT B JIEHb MOCIE NpuoOpeTeHus omniuoHa. Kaxasiid
MOCNEAYIOMUN JIeHb OXUAAHWUS YMEHbBIIAIOTCS, MPUYEM CKOPOCTh YMEHBUICHHS C
TedeHneM Bpemenu 3amemisiercs. [locme 911106 matemarnueckue oxunanus (HPR - 1)
CTAHOBATCSA OTpUIATeNbHBIMA. ' Ecim OBl HaM TNPHUIIIOCH TOProBaTh IO ATOM
uHpopmanuu, Mbl Moriu Obl BoiiTu cerogns (911104) u BBIATH MpH 3aKPBHITHH 3aBTpa
(911105). CnpaBennuBasi 1ieHa ommuoHa paBHa 2,861. Ecnu MBI IOmMyCTHM, 9TO OH
KoTHpyetcs 1o 1iere 100 moyuiapoB 3a MOJTHBIN MYHKT, 1I€HA OMIIMOHA cOCTaBUT 2,861 *
$100 ~ $286,10. PazmenuB 3Ty 1ieHy Ha ontuMmaibHoe f= 0,0806, MbI Haiijem, 4TO
ClIeZlyeT TOProBaTh OJHUM ONIIMOHOM Ha Kaxasle 3549,63 nomtapa Ha GanaHce cyera.
Ecam 661 MBI neprkanu oniuoH A0 3akpeites 911106 (mocnmennuii neHb), KOTaa OH BCE
elle UMEET MOJIOKUTEIIbHOE MaTeMaTHYECKOE OXKUAAHUE, TO OTKPBIB MO3UIIMIO CETOAHS,
ucrionb3yst s gHsA Bbixoga (911106) coorBercTBytromiee ontumanbHoe f= 0,0016,
ToproBanu Obl 1 KoHTpakToM Ha Kaxznaele 178 812,50 nmommapa Ha OanmaHce cuera
($286,10 / 0,0016). OT™MeTBTE, YTO MPHU ITOM OXKUAAHWE HAMHOTO HUXKE, YeM B CIIydae
ToproBiu 1 KOHTpakTOM Ha Kaxnable 3549,63 monnmapa Ha OanmaHce cyeTa W BBIXOJA TIO
1eHe 3akpeitus 3aBTpa (911105).

Ckopocmb  uzmeneHusi medxHcoy O08YMA  (QYHKYUAMU: YMEHbUIeHUeM NpeMuu ¢
meuenuem 6pemenu U pacuuperuem OkHa X CMAHOAPMHBIX OMKIOHEHUl, MOdcem
€030ams  NONOACUMENbHOE MamemMamuyeckoe oxcuoanue OJisl ONUHHOU NOSUYUU NO
ONYUOHY. Imo odxcudanue umeem HaudoIbUIeE 3HAYEHUE 8 MOMEHM OMKPbIMUSL NOSUYUU
U nocie 3mMo20 MNOHUdNCAeMCs ¢ YMeHbualowelcs ckopocmvio. TakuM 00pa3oM,
CIPaBE/UIMBO OLIEHEHHBIM ONUUOH (Ha OCHOBE BBIIIEU3IOKEHHBIX MOJEJECH) MOMKET
HUMETh TMOJIOKUTETILHOE MaTEeMaTHYECKOe OXKUAAHUE, €CITU MO3UIUIO 110 HEMY 3aKpBITh B
Hayajie Iepuoja najeHus npeMuu. B crnenyromel Tabmuie paccMaTpUBaeTcs TOT K€
KOJUI-OMIUOH ¢ ueHod wucnonHenuss 100, HO Ha H3TOT pa3 HUCHONB3YIOTCS OKHA

Pa3In4IHOTO pazMepa (pa3HHqHBIC SHAYCHUSA CTaHAAPTHBIX OTKHOHCHHﬁ)Z
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
Jlara BeIXO/1A 911105 911105 911106 911106 911106

AHPR u GHPR — 310 apudmernueckue u reomerpuueckue HPR npu ontumansHoM f
st g 3akpeitas 911105 (camast OnmarompusTHasE aaTta BBIXOJAA, TaK KaK OHAa UMEET
nausbiciiie AHPR u GHPR). f coorBerctByeT ontumansaomy f st 911105. 3nadyenus
CTpOKH «/laTa BbIXOJ@» — 3TO MOCIEIHHUE AATHI, KOT/A €Ile CYIIEeCTBYET MOJIOKUTEIb-
Hoe oxunanue (t1.e. korma AHPR u GHPR Gonbme 1). MHTepecHO OTMETHUTH, UYTO
AHPR, GHPR, f u /lara BeIXO#a CXOIATCS K OIpPEACIICHHBIM 3HAYCHHUSM, KOTJa MBI
YBEIMYMBAEM 4YHCIIO CTAHJAPTHBIX OTKJIOHEHWH. 3a ImpeneilamMu 5 CTaHAAapTHBIX
OTKJIOHEHMH 3TU 3HAYEHMs €/1Ba 3aMETHO M3MEHSIOTCA, 32 MpeAeaaMH 8 CTaHAapTHBIX
OTKJIOHEHUH OHM MPAKTUYECKH BOOOIIE HE M3MEHAI0TCA. HemocTaTkoM MCTOIb30BaHUS
OO0JIBLIIOTO YHMCIIAa CTAHJAPTHBIX OTKJIOHEHUH SABJIsSIETCS HEOOXOAUMOCTh B 3HAUMTEIBHOM
KOMIIBIOTEPHOM BpeMeHHU. B HamieM mpumMepe 3TO HE Tak Ba)KHO, HO KOT/Ia MbI OyaeMm
paccMaTpuBaTh OJHOBPEMEHHYIO TOPIOBIIO IO HECKOJBKHUM IO3UIMSM, Bbl YBUIUTE,



YTO KaXXaass AOIIOJIHUTCIIbHAS ITO3UIIMA 3KCIIOHCHIIMAJIBHO yBCJII/I‘-II/IBaeT HCOGXOZ[I/IMOG
KOMITbIOTEpHOE BpeMms. Jliis oaHOM mo3uiMu 8§ CTaHIApTHBIX OTKJIOHEHHH Oojee dem
JOCTaTO4YHO, OAHAKO AJId HECKOJIBKHUX HOBI/II_II/II\/'I, OTKpI:ITI:IX O,Z[HOBpCMeHHO, HCOGXOI[I/IMO
YMEHBIIIUTh YHUCJIO CTaHAAPTHBIX OTKIOHEHWH. ClemyeT OTMETHTh, YTO MPaBUIIO &
CTaHJAPTHBIX OTKJIOHEHHWH MPUMEHHMO TOJBKO TOTJA, KOTJa JIorapu(mMbl M3MEHEHUI
IIEHBI paclpeeIeHbl HOPMAJIBHO.

OauHoyHas KOPOTKadA MOo3Ulivd 110 ONIIHOHY

Bce ckazanHo€e 110 MOBOY OAMHOYHOM JUIMHHOM ONMLIMOHHOW MO3UIIMU OCTAETCsI BEPHBIM
U I OAWHOYHOM KOPOTKOM ONUHMOHHOW MO3WMUMHM. EJNMHCTBEHHOE OTJIMYME 3aK-
J0YaeTcsl B MHOM HamucaHuu ypaBHeHus (5.14):

(5.14) HPR(T U)y=(1+*(Z(T, U-Y)/S-1) " T, V),
rne  HPR(T, U) = HPR ans gannoro tectupyemoro 3Hauenust T u U;

f = rectupyemoe 3nauenue f;

S = Teky1ras 1eHa ONIMOHA;
Z(T, U - Y) = TeopeTnueckast 1iIeHa ONIIMOHA, KOTJ1a LleHa 0a30BOr0 MHCTPYMEHTA paBHA
U - Y, a Bpems, ocTaBlieecst 10 Cpoka UCTeYeHus, paBHO T,

P(T, U) = BeposiTHOCTb TOro, 4ro 0a30BbIi MHCTpyMEeHT paBeH U, Koraa Bpems,
OCTaBIIIEECs 10 UCTEYEHUS CPOKA UCIIOJIHEHNUs, paBHO T;

Y = pa3HOCTh MeXAy apu(pMETHUYECKUM MAaTeMaTHYECKUM OXKHJaHHEeM 0a30BOro
MHCTpYMEHTa (coryiacHo ypaBHeHHIo (5.10)) u TekyIei 1eHoi.

JU1st OTMHOYHOM KOPOTKOW ONMIIMOHHON MO3MILIMHU 3TO ypaBHEHHE MTpeodpa3yercs B:

(5.20) HPR(T, U)=(1 +f*(1-Z(T, U-Y)/S)) " P(T, U),
rae HPR(T, U) == HPR ansa nannoro tectupyemoro 3HaueHust T u U;
f= Tectupyemoe 3HaueHue f;

S = Texym1as 11eHa ONIMOHA;

Z(T, U - Y)= teopeTnueckas ILieHa OIIHOHA, KOTJa IIleHa 0a30BOr0 MHCTPyMEHTa
paBHa U - Y, a Bpems, ocTaBlleecs 10 CpOKa UCTEUEHHUs], paBHO T;
P(T, U) = BeposTHOCTH TOro, 4ro 0a30BbI HMHCTpyMeHT paBeH U, korma Bpems,
OCTaBILEECS 10 UCTEUEHUS CPOKA UCTIOJIHEHMS,

paBHoO T,

Y = pasHOCTh Mexay apu(dMETHYECKUM MaTeMaTHYECKHM OXHIAaHHUEM 0a30BOTO
MHCTpyMeHTa (coriacHo ypaBHeHUIO (5.10)) u Texyiei eHOH.

OOparute BHUMaHUE, YTO €AMHCTBEHHBIM OTJIMYHEM ypaBHEHUs (5.14) nias oMMHOYHOM
JUTMHHOM OMIIMOHHOMN MO3UIMH OT ypaBHeHus (5.20) A 0AMHOYHON KOPOTKOU MO3UIIUU
spisiercs Beipaxenne (Z(T, U-Y)/S-1), koropoe 3amensiercs va (1-Z(T, U - Y) / S). Bee
OCTAJIbHOE€ B OTHOIICHHH OJAMHOYHOM [JIMHHOM ONIMOHHOW MO3WLMHU BEPHO U JIA
OJIMHOYHOW ONIIMOHHON KOPOTKOMW MTO3HIIHH.

OnuHoYHAast MO3ULMSA 110 02a30BOMY HHCTPYMEHTY

B rnaBe 3 MBI moapoOHO paccMOTpend MaTeMaTUKy MOWCKa omTumMaibHoro f mapa-
METPHYECKUM criocoOoM. Termeps MbI MOKEM HUCIIONIB30BATh TOT K€ METOJ U JIIS
OJMHOYHOW UIMHHOM ONUMOHHOW mo3uuuu ¢ ydyetom HoBoro HPR, xoropoe paccuu-
ThIBaeTcs 1o ypaBHeHuto (3.30):



(3.30) HPR(U)=(1+(@L/W/-H))) "B

rnie HPR(U) = HPR mns nannoro U,

L= accounnposannoe P&L;
W = accouunpoBannoe P&L xyniiero ciayuast (3To Bcerjja oTpuLaTeIbHOE 3HAYEHUE);

f == Tectupyemoe 3HaueHue f;

P = accounnpoBaHHas BEpOSITHOCTb.
Jlnst nmuHHOM mo3uinuu nepemenHas L, 1.e. accoruupoBanHoe P&L, onpenensiercst kak

Pa3HOCTh MEXKIY IEHOU 0a3oBoro nHcTpymMeHTa U u eHou S.
(5.21 a) L gna nmuaso# no3uruu = U - S

Jnist KOpOTKO# mo3uiu accorupoBannoe P&L paccunteiBaeTcss HA000pOT:
(5.216) L nns xopotko#t no3unuu = S - U,

rae S = Tekymias meHa 6a30BOro HHCTPYMEHTA;

U = niena 6a30Boro nHCTpyMeHTa 1j1st fanHoro HPR.

MBI MOXEM TakKe paccuuTaTh ONTUMaNbHOE f 111 OJMHOYHOHN MO3MIUH 1O 06a30BOMY
UHCTPYMEHTY, UCHOJb3ys ypaBHeHue (5.14). IIpu 3ToM Hano UMETh B BHUIY, UTO ONTH-
MajbHOE f MOXKET oTy4YuThCs O0bIIe 1.

[Tycts niena 6a3oBoro nHcTpyMeHTa paBHa 100, 1 MBI 0XKHIaeM IIATh PE3yJIbTaTOB!

Pesynbrar BeposTHocTs P&L
110 0,15 10
105 0,30 5
100 0,50 0

95 0,25 -5

90 0,10 -10

OtmetbTe, uTOo HUcxoas u3 ypaBHeHus (5.10) Hame apudmernyeckoe MaTeMaTHUECKOE
oXHuIaHue 1o 6a3oBoMy MHCTpyMeHTy coctasiser 100,576923077. Dto o3Hauaer, 4To
nepemennas Y ansa (5.14) pasna 0,576923077, tak xak 100,576923077-100= =
0,576923077. Ecau paccuntath onTuMaibHoe f, ncnonesys cronben P&L u ypaBHeHue
(3.30), mb1 momyuum f= 1,9, yTo cooTBeTCTBYET 1 enuHuIle HA Kaxable 52,63 nonnapa Ha
cuere. Eciu B ypaBHenuu (5.14) ucnonb3oBath JaHHBIC U3 cTOJI0MA «Pe3ynapTaTy, TOrAa
nepemeHHag S pasHa 100. B stom ciydae MBIl He 6biuumaem 3HaueHuE Y
(apudmeTnyeckoe MaTeMaTU4ecKoe OXHJIaHHEe 0a30BOr0 MHCTPYMEHTAa MHHYC €ro
Tekymas nena) u3 U mpu ompeaenennn nepemenHod Z(T, U - Y), u momyuaem
ontumansHoe f okomno 1,9, yto cooTBeTcTBYeT 1 equuMIIe HA Kaxkable 52,63 momnapa Ha
cyere, TaK Kak

100 /1,9=52,63.

Ecan Bbruects 3Hauenue Y B BelpaxkeHuun Z(T, U - Y), sBusiomemcs: 3JI€MEHTOM
ypaBHeHus (5.14), ™Mbl MOJIyYMM MaTEeMaTHYECKOE OXHUAAHUE 110 0a30BOMY
WHCTPYMEHTY, PaBHOE €ro TeKyIlIeMy 3HAUY€HHUIO, U Mo3ToMy f He OyIeT ONTHMAabHBIM.
Tem He menee Ham cieayer BbiuecTh 3HaueHue Y B Z(T, U - Y) mna Toro, 4to0sI



COOTBETCTBOBATh pacdeTaM IIEH OMIIMOHOB, a TaKXke (QOopMylie «IIyT-KOJI» MapUTeTa.
Ecmm mp1 Oynem ucnons3oBath ypaBHeHue (3.30) Bmecto ypaBHeHus (5.14), Torma u3
kaxxaoro 3HaueHuss U B (5.21a) u (5.216) cienyeT BeIYeCTh 3HAUYECHHE Y, TO €CTh HAJO
BblUeCTh Y U3 Kaxnaoro P&L, 4To omsaTh ke Cco34aeT CUTyalMio, KOrja HET
MOJIOKUTEIBHOTO MAaTeMAaTHYECKOTO OXHJAAHMS, W TO3TOMY HET ONTUMaJIbHOTO
3naueHus: f. Bce BblleckazaHHOE O3HAYaeT, YTO €CIAM Mbl OTKPOEM IMO3MIMIO IO
0a30BOMYy WMHCTPYMEHTY, HE UMesl HUKAKUX MPEACTABICHUI O HAMPABICHUH JBIKCHUS
€ro ILEHbl, TO HE IOJYYUM TMOJIOKHUTEITLHOTO MaTeMaTHYeCKOTo OXHIaHus (Kak
MIPOUCXOJUT C HEKOTOPHIMHU OMIIMOHAMH) M TIOPTOMY HE Haijem ontuManbHOro f. Mal
MOXXEM TMOJY4YUTh ONTHMaiabHOEe f TONBKO B TOM cilyyae, KOrja MaTeMaTH4ecKoe
OKHJIaHUE TOJIOKUTENBHOE. DTO MPOU30MIET, €M Oa30BbIi HHCTPYMEHT «B TPEHIE».

Tenepp y Hac ecTh METOJOJIOTHS, MO3BOJISIIOIIAS OINpeneanuTh ontuMainbHoe f (u ero
n0OOYHBIE MPOIYKTHI) AJIs1 OMIIMOHOB M 0a30BOT0 MHCTPYMEHTa (Pa3HBIMH CIIOCOOAMM).
OTMmeTbTe, U4TO HCIOJIb3YyEeMble B ATOW TJlaBe METOJbl ONpeAeNeHUs] ONTUMaNbHbIX f 1
MOOOYHBIX TPOAYKTOB /Il OIIMOHOB WM 0a30BOr0 HWHCTPYMEHTa HE TpeOyIoT
00513aTeTbHOTO MPUMEHEHUSI MEXaHUYECKOW CHCTeMbl. BCTOMHHMM, 4TO SMOUpPHYECKUN
METOJ] MOoMCKa onTuManbHOro f ocHOBaH Ha sMIHMpUYeckoM notoke P&L, co3manHOM
MEXaHUYECKOW cUCTeMOM. M3 riaBbl 3 Mbl y3HAIU O MapaMEeTPUYECKOM METOAE MOUCKA
onTUManbHOro f Ha OCHOBE JaHHBIX, KOTOPhIE MMEIOT HOPMAJIbHOE pacrpeaenaeHue. Tor
K€ METOJl MOXHO HCIONb30BaTh JJis MOUCKa ontumanbHoro f mpu mdro6om
pacmpeneNieHny TaHHBIX, €CJIH CyIIecTByeT (pyHKIus pacnpenencHus. M3 riaBel 4 Mbl
MO3HAKOMWINCh C TMapaMeTPpUYEeCKMM METOJOM IOoHMcKa ontuMmanbHoro f s
pacnipenenenuii Toproseix P&L, xoTopele He MMEIOT (QYHKUUH pacmpeneneHus (s
MEXaHUYECKOM MM HEMEXaHUYEeCKOW CUCTEMBI) M C METOJIOM IJIAHUPOBAHUS CILIEHApUS.

B »sT0i1 rnmaBe MBI M3YYMJIM METOJ TOMCKA ONTUMAJIbHOTO f N1 HEMEXaHUYECKUX
cuctem. O0OpaTuTe BHUMaHUE, BCE PAcUeThl JOMYCKAIOT, YTO BBl B HEKOTOPHI MOMEHT
BPEMEHH «CJICTIO» OTKPBIBAETE IO3UIMIO, MPUYEM HANPABICHHOTO [BIKCHUS IIEHBI
0a30BOr0 MHCTPYMEHTA HE OKUAaeTcs. TakuM 00pa3oM, MPEASIOKEHHBIM METO JTHUIIECH
KaKoTo-JIM00 MPOrHO3a OTHOCUTEIHHO IEHBI 0a30BOT0 MHCTPYMEHTA. MBI yBHUIEIH, YTO
MOKHO Yy4YeCTh ILIEHOBOW TPOTHO3, HW3MEHSAS KaxAblii JeHb 3HadeHHe 0a30BOro
MHCTpyMeHTa B ypaBHeHusx 5.17a u 5.176. [laxxe cnaOblil TpeHJ 3HAUUTEIBHO MEHSIET
byHkuio oxuaanua. OnTuManbHas JaTa BBIXOAA MOXKET He ObITh Tenepb PHIHOYHBIM
JTHEM cpa3y IOCJe JHS BXOJa, 0ojiee TOTO, ONTHUMalbHasl JaTa BBIXOJAa MOXKET CTaTh
JIaTOW WCTEYeHHUs cpoka. B Takom ciydae omiuoH OyAeT HWMETh MOJIOKHUTEIbHOE
MaTeMaTHUYeCKoe OXHUAAHHE, NaXe €CJIM €ro Jaepxkarb A0 AaThl ucreueHus. [lpu
HEOOJIBIIOM TPEHJIE LIEHbI 0a30BOTr0 MHCTPYMEHTA 3HAYUTEIHLHO M3MEHUTCS HE TOJIBKO
byHKIUs oxuganus, Ho u ontuManbHbie f, AHPR u GHPR.

[TpoummocTpupyeM BbIIIECKAa3aHHOE Ha cienyromeM mnpumepe. [lycTh neHa wuc-
noyiHeHus1 Kosut-oniuona paBHa 100 m oH uctekaer 911120, mena 6a30BOro WHCTPY-
MeHTa paBHa Takxke 100. BomartunpHocTh coctaBisier 20%, a CEeroaHsIIHsS JaTa
911104. MsI1 6yiem ucnosabp3oBaTh (OpMyIly TOBapHBIX onuuoHoB biaka (H Haxoqum u3
ypaBuenus (5.07), R = 5%) u 260,8875-nueBHbIii roa. [ 8 cTaHIapTHBIX OTKIOHEHUN
paccunTaeM onTuMajbHbIC f (4TOOBI COOTBETCTBOBATH MPOIUIBLIM TaOIUIIAM, KOTOPEIC HE
YUUTBHIBAIOT TpeHJ MO 0a30BOMYy HWHCTPYMEHTY), M HCIOJb3YyeM MHHHUMAJIbHOE
npupamenue tuka 0,1. B manHom cimydae Mbl Oy/ieM YUWUTBHIBATh TPEHI, MPU KOTOPOM
1eHa 6a3oBoro uHcTpymenTta pactet Ha 0,01 myHkTa (0JIHY ECATYIO TUKA) B JICHB:

Jlata BeIXOA AHPR GHPR f
Bropuuk 911105 1,000744 1,000357 0,1081663
Cpena 911106 1,000149 1,000077 0,0377557

Yetnepr 911107 1,000003 1,000003 0,0040674



IIsTHHIA 911108 <1 <1 0

OtmetsTe, Kak HeOompmon Tpenna (0,01 myHkTa B JIeHBb) MEHseT pe3ynbraThl. Hama
OonTHMajbHas gara Beixoma octraercd 911105, Ho onrtumanbHoe f= 0,1081663, urto
COOTBETCTBYET | KOHTpakTy Ha Kaxaele 2645 moymapoB Ha O6anance cueta (2,861* * 100
/ 0,1081663). KpomMe TOro, i 3TOT0O OMIIMOHA 0KHJIAHUE MOJIOKUTEIHHO BCE BPEMS JI0
911107. Ecnu tpena OyneT cuipHee, pe3ysibTaThl U3MeHATcs ele Oonbiie. [locnennee,
9YTO HEOOXOAUMO Y4eCTb, — 3TO pa3Mep KOMUCCHOHHBIX. [[eHa ominoHa U3 ypaBHEHUs
(5.14) (3nauenue nepemenHoil Z(T, U - Y)) nomkHa ObITh yMEHbIIEHA Ha pa3Mep
KOMHUCCHOHHBIX (eclii ¢ Bac OepyT KOMHUCCHOHHBIE M MPH OTKPHITHUH MO3UIUHU, TO BBI
JOJDKHBI YBEJIMYUTh 3HAuY€HUE TIepeMeHHOM S wu3 ypaBHeHus (5.14) Ha pasmep
KOMHUCCHOHHBIX).

MBI paccMOTpen MOMCK ONTUMAaNIbHOTO f U ero moOoYHbIX MPOAYKTOB, KOTJa Mexa-
HUYECKas cucTeMa He UCHONb3yeTcs. Temepp mepeisieM K M3YYEHHIO OJHOBPEMEHHOU
TOPTOBJIM IO HECKOJIBKUM MO3HUILIMSIM.

TOpFOBJIﬂ 10 HECKOJBbKHUM IMO3UIIUAM IIPH HAJTUYIUH leH‘lHHHOﬁ CBA3HU

[Tpexne yeM HauaTh 0OCY’KJ€HUE OJJHOBPEMEHHOM TOPTOBJIN MO HECKOIBKUM MO3ULIUSM,
HEOOXOMMO TOSICHUTh Pa3HHUILy MEXIY NPUUYUHHBIMHU CBSI3SIMH M KOPPEJISALIMOHHBIMA
CBA3IMHU. B ciydyae ¢ NpUUMHHON CBS3bIO CYLIECTBYET (DakTHUecKoe, CBS3yloIlee
00BSICHEHUE KOPPEISIIUN MEXIy IBYMs WK Ooyiee COOBITHSAMH, T. €. IPUIHHHAS CBSI3b
— 3TO TaKO€ OTHOILICHME, II€ €CTh KOPPEALMs, U €€ MOKHO OOBSICHUThH JIOTHUECKH.
OObIuHas KOPPEISAIMOHHAS CBSI3b TOJPAa3yMEBAET, YTO €CTh 3aBHCUMOCTh, HO TOMY HET
IPUYMHHOTO 00bsACHEHHs. B KauecTBe npuMepa NPUUMHHOMN CBS3U JaBalTe paCCMOTPUM
My T-OIIIUOHBI ¥ KOJII-ONIMOHBI Ha akimu IBM. OueBUIHO, YTO KOPPEISIHS MEXKIY IMyT
u KoJul-onuuoHamu IBM cocraBnger -1 (Wi1M HaxoAuTCs OYEHb OJMU3KO K 3TOMY
3HAYEHUIO0), HO 3Ta CBS3b O3HAUYAET OOJbIIE, YEM MPOCTO KOppessuus. Mbl 3HaeM, UTo,
Korjga mo koJur-onuuoHaMm IBM Bo3HMKaeT naBieHHME BBEpX, MOSBISETCS JaBlIEHHE U
BHU3 TI0 TYT-ONIIMOHAM (BCE OCTAJIbHOEC CYMTACTCS MOCTOSHHBIM, BKJFOYast
BOJIATHJIBHOCTH ). OMUCAHHOE JIOTHUECKOE CBSA3YIOLIEEe OTHOIIEHUE O3HAYAET, YTO MEXKIY
IIyT U KoJuI-onuuoHaMu IBM cymiecTByeT npudrHHasK CBS3b.

Korga cymectByer Koppemnsiys, HO HET MPUYMUHBI, MBI IIPOCTO TOBOPHUM, YTO €CTh
KOppEISIIUOHHAs CBSI3b (B TMPOTHBOIIOIOKHOCTh NPUYMHHOW CBsi3M). OOBIYHO TpH
KOPPEJSIHOHHON CBsi3u  Kod(hduUIMeHT Koppensuuu (o aOCOMIOTHOM BEIUYHHE)
MeHbIIe 1, Kak IpaBuIio, adCOTIOTHOE 3HaYeHHE KodpduuueHTa Koppemsuuu ommke K 0.
Hanpumep, 1eHsl Ha KyKypy3y M coeBble 000bI B OOJIBLIMHCTBE CIy4aeB ABMKYTCS
napaiesbHo. XO0Ts X KO0d()(UIIMEHTHl KOPPEISIUN HE paBHBI TOYHO 1, CyIIeCcTBYeT
NPUYMHHAS CBSA3b, TaK Kak 00a phIHKA PearupyroT Ha COOBITHS, KOTOPbIE 3aTparuBaroT
3epHOBBIE. ECiM MBI paccmaTpuBaeM KOJUI-ONIUMOHBI IBM M myT-ONMUMOHBI KOMIAHUH
Digital Equipment (unu KOJUI-OMIIMOHBI), MBI HE MOXEM CKa3aTh, YTO MEXIy HUMU
CYLIECTBYET YeTKasi MPUYMHHAS CBsI3b. UTO-TO OT NMPUYHMHHOW CBSI3U B 3TOM CIlydae
0e3yCcIOBHO €CTh, TaK Kak o0a BuAa 0a30BOr0 HMHCTPYMEHTa (aKIMH) BXOIAT B
KOMITHIOTEPHYIO TPYIITY, HO TOJIBKO TOTOMY, 4TO I1eHa IBM pacrer (wnu nagaer), akiuu
Digital Equipment He 00s13aTeIbHO AOKHBI pacTH WK Nafath. Kak BUIUTE, HET YeTKOU
rpaHy, KOTOpask pa3eisieT NPUIUHHBIC U KOPPEISALIMOHHBIC CBS3H.

HeB03MOXHOCTb 4ETKOTO OIpEeesIEHUs] BUAA CBSI3U CO3/1aeT HEKOTOphIE MPOOIEMbI B
pabote. CHavyanma Mbl pACCMOTPUM TOJIBKO TMPUYUHHBIC CBS3H, MM T€, KOTOPBIC, KAK MBI
nojlaraeM,  SIBJIAIOTCA  NpPUYMHHBIMM. B cieaytomeld rmaBe Mbel  oO0cyaum
KOPPEISIIUOHHBIE CBSI3M, KOTOPBIE BKIIOYAIOT TAK)KE M MPUYMHHBIC CBS3HU. BBI JOIKHBI
MIOHUMAaTbh, YTO METOJIbl, YIIOMSHYTbIE B CIEAYIOIIEH IJ1aBe B OTHOILIECHHM KOPPEISALM-
OHHBIX CBS3€H, MPUMEHUMBI W U NPUYMHHBIX CBs3eil. OOpaTHOE He BCeraa BEpHO.



[IpuMeHeHne METOJ0B, UCTIOIB3YEMBIX ISl TPUUUHHBIX CBSI3€H, B Cllydyae, KOrja CBS3U
MIPOCTO KOPPENSLUOHHBI, sBiseTcsl omunOkon. [IpuunHHas cBA3b MOApa3yMeBaeT, 4YTO
KOA((QUIIMEHTBI KOPPEISAILUN MEXKAY YeHamu ABYX 0ObEKTOB cocTaBistoT | v -1. s
yoporieHuss OyJeM cuuTaTh, YTO NPUYMHHAs CBsI3b 3aTpParuBaeT JIBa HMHCTPyMEHTa
(akmusi, TOBap, OMIMOH U T.J.), UMEIOIIUX OJUH 0a30BbIi HHCTPYMEHT. DTO MOTYT OBITh
CHp3Ibl, CTPEIUIbl, «IOKpBITAs MpoJaka» WIM Jito0as Jpyras MO3HMLMS, KOTJAa BbI
UCTIONIb3yeTe 0a30BBI MHCTPYMEHT COBMECTHO C OJHUM WU OOJiee OMIMOHAMH WU
OJIMH WJIM HECKOJIKO OIIIMOHOB M0 OJHOMY 0a30BOMY MHCTPYMEHTY, Oadice eclu y 8ac
Hem no3uyuy no dMomy 0a3060My UHCIMPYMEHM).

[IpocTeiimuM NPUMEPOM OTHOBPEMEHHBIX TO3WIUNA SBJISCTCS KOMOWHAIUS OTI-
IIMOHOB (T.e. MO3HMIHSA MO 0a30BOMY WHCTPYMEHTY OTCYTCTBYET), KOT/Ia COBOKYITHAsI
MTO3UIIMSI 3aHOCUTCS B J1Ie0ET M MOKHO MCTIOB30BaTh YpaBHeHHE (5.14). Takum o6pazom,
BBl MOJKETE OMpEACNIUTh OmTHManbHOe f UIsi BCell MO3MIMH, a TaKkKe MOOOYHBIC
MPOAYKTHI (BKIIIOYash ONTHUMAJIbHYIO JaTy BbIXoJa). B aToM cinyuae mepemeHHas S BbI-
pakaeT oOuue 3aTpathl Ha caenky, a nepemenHas Z(T, U - Y) BelpakaeT «oOIIyro»
LIEeHY BCEX OJIHOBPEMEHHBIX MO3UILIUI MpH IieHe 6a30Boro nHcTpymenTa U, korja Bpems,
OCTaBIIIeeCs /10 MCTEUEHUsI Cpoka ucnoyineHus, paBHo T. Korma coBokymHas mo3uuus
3aHOCHUTCS B KPEJUT, MOKHO ONIPEIeTUTh onTuMaibHoe f ¢ momonisto ypaBaenus (5.20).
Kax u B mpeabiayieM ciryyae, Mbl JOJKHBI 13MeHUTh niepemennsie S u Z(T, U - Y) mis
OTPAKEHUS «YUCTOM» IEHbl Bcex mno3unui. Hampumep, Mbl paccMaTpuBaeM
BO3MOKHOCTbH OTKPBITHSI JUIMHHOTO CTpeyia (MOKYIKa MyT-OMIKUOHA U KOJIJI-OMIIMOHA 10
OIHOMY 0a30BOMYy HWHCTPYMEHTY C OJMHAKOBOM IICGHOM WCIIOJIHEHHS U JaTOH
ucTedeHus). JlomycTuM, 4TO MONYYSHHOE C MOMOIIBI0 3TOTO METoJa OmTHManbHOe f
cootBeTcTBYeT | KOHTpakTy Ha Kaxaeie 2000 mommapoB. Takum oOpa3oMm, Ha KaKIbIe
2000 nomtapoB Ha cyeTe Mbl JOJDKHBI Mokynate 1 ctpemn (1 myT-onmuon u 1 kosui-
onmuoH). OntuMansHoe f, MOTyYeHHOE C TMOMOIIBI0 JTAHHOTO METOJAa, OTHOCUTCS K
(buHAHCUPOBAHUIO | €AMHUIIBI IS 6cetl TO3UIHMU. DTOT (haKT KacaeTcs BCEX METOMOB,
PacCMOTpPEHHBIX B JJaHHOMU riaBe. Huske mpencTraBieHo ypaBHEHUE 711 OJJHOBPEMEHHBIX
MO3UIMI, MpUYEeM HE UMEeT 3HAueHUs, HCIOJb3yeTCcs TMO3ULKs MO0 0a30BOMY
WHCTPYMEHTY WIH HeT. Mbl OyJeM MNpUMEHSATh 3Ty 0000mmeHHy0 (opMmy s
OJTHOBPEMEHHBIX MO3UINI ¢ TPUUNHHON CBSI3BIO:

N
(5.22) HPR(TLU) = (1 + Y, C(T.U)) * P(T),

i=1
rIe N = 4ucno «Hor» (YHCIIO COCTABJISIFOIIUX CIIOKHOU MTO3UIINH ),

HPR(T, U) = HPR nns tectupyemsix 3nadenuii T u U,
C(T, U) = xoapduuueHt i-of «HOrm» npu AaHHOM 3HaueHuH U, Korja Bpewms,
OCTaBIIIEECs 10 UCTEUEHUS CPOKa, paBHO T.

JUis ONIMOHHBIX «HOT», 3aHECEHHBIX B A€0E€T, WIM JJIUHHOW MO3ULIMU MO 0a30BOMY
WHCTPYMEHTY:

(5232) CMU)=f+ZT U-Y)/S-1)

JUis ONLMOHHBIX «HOI», 3aHECEHHBIX B KPEAMT, UJIU KOPOTKOM MO3ULHUU 1O 0a30BOMY
WHCTPYMEHTY:

(5.236) CL U)=f+(1-Z(T, U-Y)/9),

e f = rectupyemoe 3naueHue f;

S = Teky1mas 1eHa onMoHa Uik 0a30BOr0 HHCTPYMEHTA;

Z(T, U - Y) = Teoperuyeckas 1ieHa ONLMOHA, KOTJa IleHa 0a30BOro HHCTPYMEHTa paBHA
U - Y, a Bpems, ocTaBiieecs 10 CpoOKa UCTEYEHHUs, paBHO T;



P(T, U) = BepoATHOCTH TOro, 4ro 0a30BbIii MHCTpYMEHT paBeH U, Korga Bpems,
OCTaBIIIEECs 10 UCTEUEHUS CPOKA UCIIOJIHEHUS, paBHO T;

Y = pasHocTh MexIy apu(METHYECKMM MaTeMaTHYeCKUM  OXHMJIaHHEeM O0a30BOro
MHCTpyMeHTa (coriacHo ypaBHeHUIO (5.10)) u Texyiuel neHou.

VYpaBuenue (5.22) ciemayeT UCHOIB30BATh, KOTJIA peUb UIET 00 OJHOBPEMEHHO MCIOb-
3yeMBIX «HOTax», U BaM HE0OXOAMMO HalTH ontumaiabHOEe f M ONTHMasbHYIO ATy BbI-
XO71a 10 BCEW MO3UIMHU (T.€. KOTAa peub UAeT 00 OJJHOBPEMEHHOM TOPTrOBJIE 110 HECKOIIb-
KHUM TIO3UITUSIM).

Jns xaxpaoro 3Hauenust U Bl Mmoxkere Haiitu HPR ¢ momomibio ypasaenus (5.22), a
IUIsL KaKA0To 3Ha4ueHus f Bbl MOXKETe HAlTU cpeHee reOMeTPUYECKOe, COCTABICHHOE U3
Bcex HPR, ¢ momoueto ypaBaenus (5.18a):

+8SD 488D
(5.18a) G(f, T) ={ Z HPR(T, U)} ~ 1/ 2 P(T; U)),
U=-8SD U=85D

rae  G(f, T) = cpennee reomerpuyeckoe HPR mnsa nannoro tectupyemoro 3naueHust f u
JUIsL JAHHOTO BPEMEHHU, OCTAIOUIErocs N0 HUCTEYEHUS CpoKa OT
yKa3aHHOU naThl BbixoAa. 3Hauenus f u T, KoTopble Mal0T HaUBBICIIIEE
CpeiHee T€OMETPUYECKOE, SIBISIOTCS 3HAYEHUSIMH, KOTOPBIE CIIETYET
WCIIOIB30BAaTh ISl BCEro Ha0opa OJHOBPEMEHHBIX TTO3UIIUN.

[TonBenem utor. Ham Hajmo HaiiTu ontumanbHoe f 1S KaXkA0TO AHS (MEXAY TEKYIIUM

JTHEM W JIHEM HWCTCYCHHs) KakK IHs BbIxoga. i KakIoW NIaThl BBIXOJA HEOOXOIMMO

OTIPEACTUTh LIEHbl MEXAY IUIIOC U MHUHYC X CTaHAApTHBIX OTKIOHEHUU (00BIYHO X

Oyznet paBHO 8) OT 0a30BOI IEHBI 0a30BOr0 MHCTPYMEHTA. ba3oBas 1ieHa MOXET OBITh

TeKyIIeH 11eHo# 0a30BOro HHCTPYMEHTA, HIIH K€ OHA MOXKET OBITh CKOPPEKTUPOBAHA IS

ydeTa LIEHOBOro TpeHaa. Tenepb BaMm Hazlo Haiitu 3HaueHue g f mexay O u 1, kotopoe

nact Haubonbinee cpeaHee reomerpuueckoe HPR, ucnonssys HPR ans nen mexnmy

IUTFOC ¥ MUHYC X CTaHIAPTHBIX OTKIIOHCHHWH OT 0a30BOM ICHBI JJIsl YKa3aHHOW JaThI

BbIXoAa. TakuM 00pa3oM, s KaXIOil AaThl BeIXojAa y Bac OyneT omrtumainbHoe f u

COOTBETCTBYIOIIIEE CpeHEee TeoMeTpuieckoe. JlaTta BbIxoaa, KoTopasi AaeT HauOobIIee

CpelHee TeOMEeTpUYECKOoe, SBISETCS ONTUMAIbHOW JAaTON BBIXOAA W3 MO3ULUHU, U f,

COOTBETCTBYIOIIEE ASTOMY CpPEIHEMY TE€OMETPHUUYECKOMY, SIBIACTCS ONTUMAIbHBIM f.

CrtpykTypa 3TOH IpoLEeayphl CIETYIOIIAs:

JIns kaxKIoW 1aThl BBIXOAA MEXKAY TEKYLIEH JaTOM U JaTON MCTECUEHUS
Jnsa kaxxgoro 3HaueHus f (moka He OyIeT HaMIEHO ONTHUMAIILHOE)

JInst ka0 phIHOYHOM CUCTEMBI

JIist Kaxa0ro THKa MexAy +8 U -8 CTaHJapTHBIMU OTKJIOHEHUSIMU

Onpenenure HPR

Crnemyer OTMETHTh, YTO MBI MOKEM OIPEACIUTh ONTHMAIBHYIO ATy BBIXOJA, T.C. /ATy,
KOrJa CIeAyeT 3aKPbITh BCIO MO3UIMIO. MOXHO MPUMEHUTD 3Ty K€ MPOLEaypy AJis Ha-
XOXKJIEHUS ONTUMAJIbHOM JIaThl BBIXOJA JIS KOKIOH «HOTW» (OTAEIbHOM MO3HIINH), YTO,
MpaBJa, F€OMETPUUYECKH YBEIUYHUT YHUCIO pacyeToB. Torma mpoueaypa HECKOIbKO
W3MEHUTCS U OYJIET BBITIISAETH CICAYIOMNUM 00pa3oM:

JInst kaXK10W phIHOYHOM CUCTEMBI
JIns kaxkIoW aThl BBIXOAA MEXKAY TEKYyLIEH JaTOM U JAaTOM UCTEUEHHUS

Jns kaxxgoro 3HaueHus f (moka He OyIeT HaMIEHO ONTHUMAIIEHOE)



JInst KaK10W phIHOYHOM CUCTEMBI
JIist kKaxa0ro TMKa MexAy +8 U -8 CTaHJapTHBIMU OTKJIOHEHUSIMU

Onpenenure HPR

Wtak, MBI paccMOTpeNM OJHOBPEMEHHYIO TOPIOBIIO MO HECKOJBKMM IO3ULUAM IIpU
HaJIM4YUM IPUYMHHOM CBsA3H. Ternepb pacCMOTPUM CUTYaLMIO, KOTJa CBA3b CllydaiiHa.

ToprosJs Mo HECKOJIBbKUM NO3UIUAM NPHU HAJIUYHUHU CIAYYANHON CBA3HU

Bbl 10/KHBI 3HaTh, YTO, KaK U B ClIy4yae ¢ IPUYMHHON CBSI3bI0, METO/IbI, YIIOMSHYThIE B
CIIELYIOIIEH TJIaBe, IMOCBAMICHHON KOPPEJALMOHHBIM CBSA35IM, IPUMEHUMBI M UL CIIy-
yaiiHeIX cBA3eil. Ho He HaoOopor. HempaBuiabHO MPUMEHATH METOIBI JJIS CIyYalHBIX
CBS3EH K KOPPEJSIITUOHHBIM CBSA3sIM (Korna Kodh UIIMEHTHl KOppessaiun He paBHBI 0).
[Ipu cayuaiinoii céasu KOAPGUIMEHT KOPPEISALMA MEXy LIEHAMH JIByX MWHCTPYMEHTOB
Bcerna paseH 0.

CryvaiiHasi CBSI3b MEXIy JIByMsI TOPTYEMBIMH MHCTPYMEHTaMHu (akiuH, (hbroyepcsl,
OIILHOHBI U T.JI.) UMEET MECTO B TOM CIy4ae, €CIHM UX yeHvl HE 3aBUCST APYT OT ApyTa,
T.e. KO3 PULIUEHT KOPPENAIUH LIEH paBeH HYJIIO0, WIM O0KUAAETCs, YTO OH OyJeT paBeH
HYJIIO B CUMIITOTHYECKOM CMBICIIE.

Korna xoa¢¢unuent koppensiuun aByx coctasisiommx paseH O, HPR mis coBokyn-
HOMW MO3MLIUU PACCUUTBIBACTCS CIIELYIOIUM 00pa3oM:

N N
524 HPRT U =(1+2 ¢ up-[1p vy,
i=1 i=l

rac N = gucno «HO» IIO3UIIHNH,

HPR(T, U) = HPR nns nansoro rectupyemoro 3Hauenus T u U,

C. (T, U) = xo>ddunueHt i-od «HOrm» HpU JaHHOM 3HaueHuu U, Korga Bpems,
OCTaBIIIEECs 10 UCTEYCHUS CpOoKa, paBHO T.

JUis ONIMOHHBIX «HOT», 3aHECEHHBIX B A€0EeT, WIM JJIMHHON MO3ULUU 1O 0a30BOMY
WHCTPYMEHTY:

(5.232) C(T, U)=f*(Z(T, U-Y)/S-1)

JUisl ONIIMOHHBIX «HOI», 3aHECEHHBIX B KPEIUT, WIM KOPOTKOH MO3MLUU MO 0a30BOMY
UHCTPYMEHTY:

(5.236) CTLU=f+x1-ZT U-Y)/S),
rjie f = rectupyemoe 3naueHue f;

S = Tekyuias 1eHa oNniMoHa;
Z(T, U - Y) = TeopeTndeckasi IieHa OMIIMOHA, KOT/a [IeHa 0a30BOT0 MHCTPYMEHTA paBHA
U - Y, a Bpemsi, ocTaBieecst 10 CpoKa UCTeUeHHUsl, paBHO T;
Py(T, U) = BepoaTrHOCTb TOro, 4ro 0a30BbIi HMHCTpyMEHT paBeH U, korma Bpewms,
OCTaBIII€eCs 0 UCTEUEHUSI CPOKa UCIIOJIHEHUSI, paBHO T;

Y = pa3HOCTb MeXAy apu(PMETHUECKUM MaTeMaTHYeCKUM OXHJIaHHEM 0a30BOro
HMHCTpyMeHTa (coriacHo ypaBHeHuIo (5.10)) u Texyiuel HeHoH.

Tenepb MbI MOKEM paccuuTaTh cpeaHee reomerpuueckoe HPR st cinydaitHoit cBs3u:

+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) = cpennee reomerpuueckoe HPR st mannoro tectupyemoro 3HaueHus f u
JTaHHOTO BpeMeHu T, ocTarolierocs A0 UCTEYEHUs CPOKa OT yKa3aHHOM JaThl BBIXOAA.
3navyenus f u T, KoTOpble NalOT HAaHOOJBIIEE CpeHEE TEOMETPUUYECKOE, ONTUMAIIBHBI.
CrpyKTypa 3TOM Npoueayphl TaKas ke, Kak U B CiIydae ¢ MPUYUHHOUN CBA3BIO:

JIns kaxkIoW aThl BBIXOAA MEXAY TEKyLIEH JaTOM U JAaTON UCTEUEHHUS
Jnsa kaxxgoro 3HaueHus f (moka He OyIeT HAMIEHO ONTHUMAIIEHOE)

JInst KaK10W phIHOYHOM CUCTEMBI

JIist Kaxa0ro TMKa MexAy +8 U -8 CTaHJapTHBIMU OTKJIOHEHUSIMU

Onpenenure HPR

EnuHcTBEHHOE pasnuune MexAy MpoLelypol HaXOXKIAEHUS CPEIHEr0 reOMETPHUUECKOro
JUIsL CIIy4YaWHBIX CBA3€H M IPOLEAYPOH Ui NPUYUHHBIX CBSA3EH COCTOUT B TOM, 4YTO
nokaszarelsib cTeneHu s kaxaoro HPR nipu ciydyaiiHOM CBSI3M pacCUUTHIBAETCS MyTEM
YMHOXEHHUSI BEPOSITHOCTEH TOTO, YTO «HOTW» OYyIyT HAaxXOIOWThCA HAa JAHHOW IeHE
onpeaeneHHoro HPR. Bce 3TH CymMMBbl BEpOSITHOCTEW, HCIIOIb3YEMbIE B Kadye€CTBE
nokasarenei crernenu s kaxaoro HPR, camu mo cebe Taxke cymMMHpYIOTCS, TaK UTO,
korga Bce HPR mepeMHOeHbl uisi mofydeHus mnpomexytodHoro TWR, ero moxHo
BO3BECTH B CTENEHb E€IUHUIIBI, JACJIEHHOW Ha CyMMY IIOKa3aTeled CTEIeHH,
ucrionp3yemMbix B HPR. W cHOBa mponenypy MOXHO HW3MEHUTh, YTOOBI HAWTH
ONTHMAaJIbHBIE AATHI BBIXOJA /ISl KaX/10M COCTaBIISIONIEH TO3ULIUY.

HecMoTpsi Ha BCIO CIIOKHOCTB, ypaBHEHHE (5.25) Bce-Taku HE pemraeT mpooiemy
HEHYJIEeBOT0 K03 punmenTa TMHEHHON KOPPESIMHA MEX/1y [IEeHaMH JBYX KOMIIOHEHTOB.
Kak Buaure, ompeneneHue ONTHUMANbHBIX BECOB KOMIIOHEHTOB SIBJISIETCSI JOBOJBHO
CIIOXKHOM 3ajmadeil! B ciemyrolux HECKOIBKUX TIJaBaX Bbl YBUAWTE, KaK HaWTH
MIpaBUJIbHBIE Beca Ui KaXKJI0M coCTaBisAIoNIel No3uuu, Oy1b TO aKlKs, TOBap, ONIMOH
WK M000i Apyroil MHCTPYMEHT, HE3aBUCHMO OT CBSI3U (NIPUYMHHASA, CIydyailHas WK
KOppeNsiroHHasi). BXoaHble MaHHBIC, KOTOpbIE HaM MOTpeOyroTcs, ciemyrommue: (1)
K03 puLreHTH! Koppensuu cpeanux nHeBHbIX HPR no3unuit B moptdene Ha ocHose 1
KOHTpakKTa, (2) apubmernueckue cpennee HPR u cranmaptaeie otkinonenus HPR.

VYpaaenus (5.14) u (5.20) mokaspiBaroT, kak HaxoauTb HPR nmns anuHHBIX H
KOPOTKHUX MO3ULUH MO onuuoHaMm. YpaBHeHue (5.18) mokaspiBaeT, Kak HaXOAWUTh
cpenHee reoMeTpudeckoe. Mbl MOKEM TakkKe OMpeeuTh cpeiHee apudmeTuyecKoe:

JI1s UIMHHBIX ONIIMOHHBIX MO3UIIMMN, T.€. OTHECEHHBIX B 1€0eT:

+85D
(5.262) AHPR={ ) ((1+f*(ZTU-Y)/S-1)*PTU)}/

U=-85D

+8SD

/ Y, P(T,U)

U=-8SD
ﬂJ‘IH KOPOTKHUX OIMIMOHHBIX HOSI/IHI/If/i, T.€C. OTHECCHHBIX B KPCAUT:
+8SD

(5.266) AHPR={ >, ((1+f*(1-Z(T U-Y)/S))*P(T, U)}/

U=-85D



+85D

/Y, P(T.U)

U=-85D

rne  AHPR = cpeanee apupmernueckoe HPR;
f= ontumansroe f (ot 0 10 1);

S= Tekymas 1eHa oniuoHa;

Z(T, U - Y)= teopeTndeckas IieHa OIMIIMOHA, KOT/1a IleHa 6a30BOr0 MHCTPYMEHTa paBHA
U - Y, a Bpems, ocrasiieecs 10 CpoOKa UCTeYeHus, paBHO T;

P(T, U) = BepossiTHOCTB, uTO 0a30BbI MHCTPYMEHT paBeH U, Korna Bpemsi, OCTaBIlIeecs
710 UICT€UEHHUsI CPOKa UCIIOIHEHUS, paBHO T;

Y= pazHOCTh MeXay apu(METHUYECKUM MaTEeMAaTHYECKUM OXHIAHHEM 0a30BOTO
WHCTpYMEHTa (corytacHo ypaBHeHHIo (5.10)) 1 Tekymei 1eHoM.

3nas cpennee reomerpuueckoe HPR u cpennee apudmernueckoe HPR, MoxxHO ormpe-
JIETIUTh CTAaHAAPTHOE OTKJIOHEHUE 3HaueHnii HPR:
(5.27) SD=(A"2-G"2)"(1/2),

rae A = apudmeruueckoe cpeanee HPR;
G =reomerpuueckoe cpennee HPR;

SD = crangaptHoe oTkIoHeHHe 3HaueHuit HPR.

B 370l rmaBe MBI MO3HAKOMWJIMCH €II€ C OAHHM CIOCOOOM pacdera OnTUMaibHOro f.
[IpennoxeHHbI METOT MOAXOAUT JI1 HECUCTEMHBIX TpensiepoB. B Buie BXoaHOrO ma-
pameTpa 3/1eCh UCTIONB3YETCs paclpeie]IiCHHe PE3yIbTaTOB 0 0a30BOMY MHCTPYMEHTY K
ompeeeHHOW AaTe B OyaymeM. JlaHHBIN MOAX0/] MTO3BOJISET HAMTH oNTUMalIbHOE f Kak
JUISL OT/ACJIbHBIX OMIIMOHHBIX MO3UIIMM, TaK U ISl CIOKHBIX MO3ULUi. CylieCTBEHHBIM
HEJIOCTAaTKOM METO]Ia SIBJIAETCS TO, YTO CBS3U MEXKIY BCEMH MO3HIUSAMHU JOJKHBI ObITh
CITy4yallHbIMU WM PUYUHHBIMHU.

O3HavaeT ¥ BBIIIECKA3aHHOE, UYTO MBI HE MOJKEM HCIIOJB30BaTh METOILI ITOHMCKA
onTuManbHOrO f, pacCMOTpEHHBIE B MPEABIAYIIHMX TJABaxX, ISl HECKOJIBKHX OJIHOBpE-
MEHHO OTKPBITHIX MO3HUIIMKA WM OMITMOHOB? HeT, BBl Bcerma Moxkere BIOpaTh Hanbosee
3¢ (deKTUBHBIN C Ballle TOYKU 3peHHs MOIX0A. MeTo/bl, NeTalbHO OMHCAHHBIE B ATOU
IJIaBe, UMCIOT KaK OIpECIICHHbIC HEJOCTaTKH, TaK W JOCTOMHCTBA (HampuMep BO3-
MOKHOCTh pacueTa ONTUMAaTbHOTO BPEMEHHU BbIXofa). B cienyromieii rimaBe mbl OyneM
M3y4yaTh TEMBbI, KaCaOIUECs MOCTPOCHHS ONTHMAIBHOTO MOPTQENsi, YTO IMO3IHEEe IOo-
MOXET HaM B YIPaBJICHUU KalUTAJIOM MPU OJHOBPEMEHHOU TOProBj€ MO HECKOJIbKUM
TTO3HITHSIM.

[lenb ATOM KHUTH — W3YYHTh MOPT(HENH PHIHOYHBIX CHUCTEM, UCIOIB3YIONINX pa3-
JUYHBIE UHCTPYMEHTHI C Pa3JIMYHBIX PHIHKOB. B JTaHHOM T71aBe MBI JOCTaTOYHO TMOIPO0O-
HO PAacCMOTpPENIN TEOPETUUYECKUE LIEHBI OMIIMOHOB U TENEphb MepeiieM K CO3AaHUI0 OIl-
TUMAaJIbHOTO TTOPTQEs.

I'naBa 6
Koppeasiunonusbie ¢BsA3U M BbiBeAeHUE 3P PEeKTUBHOU
rPaHULbI

Mbl y3Hanu Heckonvbko cnocobo8 NOUCKa ONMUMALLHOZO KOIUYECBAd NpU MOp2osie
@vrouepcamu, akyusmMu U ONYUOHAMU (MO OMOENbHOCMU UIU COBMECMHO C OpYeUMU
UHCMPYMeHmamu), Ko2oa cyujecmeyem aubo Ciy4atinas, 1ubo npUdUHHAS C8A3b MeHCOY



yenamu uncmpymenmos. ModwcHo onpedenrums ONMUMAaIbHbLL HAOOP, KO20a KOIDuyu-
eHM JIUHEUHOU Koppenayuu 08yX Nobwlx siemenmos nopmeens pasen 1, - 1 umu 0.
Oonako cea3u Mmedxncoy O08yMs IieMeHmamu nopmeens, paccmampusaem UMbl
KOppensayuro yeH (8 HeMexaHuueckol mopeoeou cucmeme) uiu usmeHeHull oananca (8
MEXaHUuuecKkol cucmeme), peoko 0aiom makue YOOOHble 3HaAUeHUs KOodppuyuenmos
JIUHEUHOU Koppeiayuu. B smoil 2nage onucan cnocod onpedenenus 3¢h@exmuerol
2panuybl nopmeereti plHOYHbIX CUCTEM, K020ad KOIDduyuenmol TUHEUHOU KOppeasiyuu
J00BIX 08YX KOMNOHEHMO8 paAcCMaAmpueaemo2o nopmebeins NpUHUMAaom npou3eoibHvle
sHaueHusi medxcoy -1 u 1 examouumenvuo. [lanee onucan memoo, NpUMeHAeMbllU
npogeccuonanamu 011 pacyema onmuMaibHulx nopmeernei akyuil. B credyrowertl enage
Mbl aoanmupyem e20 07 UCHONb308AHUS JI00bIX UHCMpYyMeHnmos. Jlannas 2naea
OCHOBAHA HA BAXCHOM NPEONOJIONCeHUU, KOMOopoe 3aKniouaemcss 8 MOM, UMO
pacnpedenieHus,  2eHepupyiowue  NOCIe008AMeENIbHOCMb — COeNOK  (pacnpeoeiieHus
npubvliell), umerom KoHeyHyio oucnepcuio. Ilpednodicennvie memoosvl 3¢hghexmuensi
MONIbKO M020a, K020d UCNOIb3YeMble BXOOHbIE OAHHbIE UMEIOM KOHEUHYIO OUCHEPCUIO’ .

Onpenenenue npodaeMbl

Ha Hexkoropoe Bpemsi ocTaBUM caMmy HJIEl0 onTUMaibHOro f (Mbl BEpHEMCS K HEMY I03-
xe). Jlerue Bcero MoHATH MapameTpudeckoe BbiBeleHUE (H(HEKTUBHON TPaHMIIBI, €CIIU
paccMoTpeTh noptdens akuuil. byneM HCXoauTh W3 TOTO, YTO 3TH aKIWW HAXOISTCS HA
JICHE)KHOM CYETE U MOJHOCTHIO OTIaYeHbl, T.€. OHU KYIUICHBI HE 3a CYET KpeauTa, Moiy-
YEeHHOro OT Opokepckod ¢upmbl (HE Ha MapkHHaIBbHOM cueTe). C ydyeToM 3TOro
OTpaHUYEHUS MBI BbIBeJIeM d(PPEKTUBHYIO TpaHUIly MOPTQenei, T.e. U3 MPeA0oKEHHBIX
aKIUii  co3manmuM  KOMOWHAIMIO, KOoTopas OyJeT WMeThb HauMEHBIINH YpPOBEHBb
OKUIAeMOT0 pPHUCKa Ui JAHHOTO YPOBHSA OXXHIA€MOTO BBIMTPHINIA. DTH YPOBHU
3aJ]al0TCA CTENEHbIO HETPHATUS pUcKka MHBecTopoM. Teopust Mapkosuna (mim CoBpe-
MEHHasl Teopus mopTders) yacto Ha3siBaeTcst meopueti E— V (Expected return (oxuna-
emasi mpuObLTh) —Variance of return (aucnepcust mpuObLIN)). OTMETHTE, YTO BXOTHBIC
MapaMeTpbl OCHOBAHBI HAa JIaHHBIX MO MPUOBLIN, TAKUM 00pa30M, BXOJHbIE TaHHBIE IJIs
BbIBe/IeHUs 3(PPEKTUBHOM IPaHUIBI — 3TO MPUOBLIH, KOTOPBIE MBI 0XKUIAEM T10 JaHHOU
aKlUH, U JUCTIePCHUsi, KOTOpas 0XKHUAAeTCs OT 3TUX nmpuObuiel. [IpuObun Mo akuusM or-
penensioTcs Kak JUBHICHbI, 0KUJAeMbIe 3a OIpEeNeIeHHBI MepHo]] BPEMEHH, IUIIOC
MOBBILIEHHE PHIHOYHON CTOMMOCTH aKIUil (MM MUHYC YMEHBIIECHHE) 3a 3TOT XKe MepH-
0]1, BRIpa)KEHHBIE B IpOIeHTaX. PaccMOTpuM YeThipe MOTEHIMAIbHbIE HHBECTULIUH, TPU
13 KOTOPBIX — B aKIMHU, a OHa — B cOeperaTeIbHbI CYET C MPOIEHTHOW CTaBKOM 8§
1/2% B rtoa. OtMerbTe, UYTO B OSTOM MpHUMEPE MPOAODKUTEIBHOCTh MEpUoa
WHBECTHPOBaHUS (KOTJa MBI U3MEPSIEM MPUOBUIN B X JUCTIEpCHH) — 1 TOI:

MuBectunus Oxujiaemas NpruObLIb Osxkuylaemast Jucrepceust npuobLIu
Toxico 9,5% 10%
Incubeast Corp. 13% 25%
LA Garb 21% 40%

Jnst moydeHust qonosHUTENbHON MHGpopManuu npountaiite Fama, Eugene E, «Portfolio Analysis in a Stable
Paretian Market», Management Science 11, pp. 404 — 419, 1965. dama npoaEeMOHCTPHPOBAT MapaMeTPHUECKHE
MeTO/ibl NoucKa (P (HEeKTUBHON IrpaHuLbl 11 CTAOMIIBHO paclpeiesIeHHbIX EeHHbIX Oymar (pacrpeneneHust KOTOpbIX
00J1alafoT OIMHAKOBBIM XapaKTePUCTUUECKUM IOKa3arelieM A), KOTAa MpUOBLIM KOMIIOHEHTOB 3aBHCAT OT OJHOTO
HHJIEKCAa OCHOBHOTO phIHKA. CyIiecTByeT M apyras pa0boTa, IOCBSINEHHAs BEIBEACHHIO d()(EKTUBHOH TI'paHULBI B
yCIIOBHAX OECKOHEYHOH Aucrepcuy NpHObIIel KOMIIOHEHTOB MOPTQens. DTH METOIBI HE pacCMaTPHBAIOTCS B IaHHOKN
KHUTE, HO JUIsl 3aMHTEPECOBAHHBIX YMTATENIeH eCTh CCHUIKM Ha COOTBeTCTBYIomue crathi. O pacnpenenenuu [lapero
BBl CMOXETEe Yy3HaTh W3 mpwioxeHus B. Heckombko coB 0 OeckOHEUHOH AMCIIEpCHU CKa3aHO B pasfere
«Pacnpenenenue CThIOIeHTa» B MPUIOKEHUHU B.



CbeperarenbHblii caeT 8,5% 0%

Ecnu npu6aBuTh K 3HaYEHUIO OKUJaeMON MpuObLIM eauHuLy, Mbl noxyuyum HPR. Tak-
K€ MBI MO>KEM M3BJIeYb KBAJPATHBIM KOPEHb U3 3HAYCHMs 0’KMJAEMOU AMCIIEPCUH IIPH-
OBUIH ¥ MTOJTyYUTh 0’KUIAEMOE CTAaHIaPTHOE OTKJIOHEHUE MTPHOBLIH.

Hcnonbp3yeMplii BpEMEHHON TOPU30HT HE HMMEET 3HAYEHMsI IPU YCIOBHH, YTO OH
OJIMHAKOBBIM JJIi BCEX paccMaTpUBAEMbIX KOMIIOHEHTOB. Eciu peub uaer o npuobui,
HEBAXXHO, YTO Mbl UCIOJB3yEM: IO, KBapTaja, 5 JIET WIH J€Hb, — II0Ka 0KHJAEMbIE
MpUOBUIN U CTaHJAPTHBIE OTKIOHEHUS AJIi BCEX pacCMaTpUBAaEMbIX KOMIOHEHTOB MMe-
10T OJIHU U T€ K€ BPEMEHHBIE PAMKH.

WuBecTuus Osxupnaemas npudsuts (HPR) O>KujlaeMoe CTaHapTHOE OTKIIOHEHHE
pUOBLIH
Toxico 1,095 0,316227766
Incubeast Corp. 1,13 0,5
LA Garb 1,21 0,632455532
COeperartenbHbIi CYET 1,085 0
O)KI/II[aeMaH HpI/IGLIJIB — O9TO0 TO XK€ CaMO€C, YTO HU HnomeHyudjlbHas I’lpu6bl]lb, a

nucrniepcus (UM CTaHIaPTHOE OTKJIOHEHHE) OKHMIAeMBIX MPUOBLIEH ~ TO ke caMmoe, 4TO
U nomenyuanbHoli puck. OTMETbTE, YTO JaHHAs MOJEIbh JByMEpHas. MbI MoOxeM
CKa3aTb, 4YTO MOJeNb IMpEACTaBleHa MPaBbIM BEPXHUM KBaJPAaHTOM JI€KapTOBOU
CUCTEMbI KOOpPAMHAT (CM. PUCYHOK 6-1), rne mo BepTukanu (och Y) OTKIaJbIBAETCA
OoXXHjmaeMasi TpHOBLIb, a TO TOpPU30HTaAIM (0Ch X) OTKJIAIbIBACTCS OXKHJaeMas
JUCTIEPCHS, UM CTAaHIAPTHOE OTKIIOHEHHE MPUOBLICH.

1,4
1,3
La Garb
120 *
Incubeast
Toxico *
COeperareNsHEIN CYET
1,1+ *
*
1 1 1 I i 1 L L 1
50,1 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

Pucynox 6-1 [lpaswiii epxuuii keaopanm 0exapmosou cucmemuvl KOOPOUHAM

EcTb 1 npyrue acnekTbl MOTEHIMAIBHOIO PUCKA, TAKUE KaK MOTEHIMAIbHBIA PUCK (Be-
POSITHOCTH) KaTtacTpohuyecKkoro yoObITKa, KOTOphI Teopus E — V He paccmaTrpuBaet
OTAENBHO OT AMCIIEpCUU MpuObUIeil. Mbl He OyleM H3y4aTh 3Ty KOHLEMIMIO B TaHHON



rinase, a OyaeM o0cyxnaate Teoputo E — V B knaccuueckom Bapuante. MapKoBHIL TaKKe
yTBEpXK A, 9YTO MOPTQENb, MOTyUYeHHbIH u3 Teopun E — V, onTumarneH ToabKO B TOM
clIy4ae, €cliv MOJIE3HOCTh, T.€. «YJOBJICTBOPEHUE» WUHBECTOPA, SIBJISCTCS JIUIIL (PYHKIIH-
el OXuIaeMoO MPUOBLIN U AUCTICPCUH OKHJIaeMOW MpuObUTH. MapKOBHIl yKa3ajl, 4To
WHBECTOpP MOXET HCIOJh30BaTh U 0oJiee BBICOKME MOMEHTHI pacIpe/ielieHHs, a He
TOJIBKO TIEpBbIE J1Ba (Ha KOTOPBIX OCHOBaHa Teopust E — V), Hanpumep acuMMeTpHIo U
HKCIECC O’KUIAEMBIX MPUOBLIEH.

[ToTeHIMaNbHBIA PUCK — OYEHb €MKOE IOHSATHE, OH SIBJSETCS (DYHKIMEH Topas3io
OO0JIBIIIEr0 YMCIIa MEPEMEHHBIX U BKIIIOUAET 00Jiee BHICOKHE MOMEHTBI pacIpeIeICHUN.
Tem He MeHee Mbl OylneM ONpeAensTh NOTEHUUANbHBI PUCK KaK JdUCIEPCHUIO
oxumaemblx mpuObUieii. He crmemyer, omHako, moyaraTh, 4TO 3TUM PHUCK MOJTHOCTBIO
omnpeneneH. Puck HaMHOro mmpe, U €ro peanbHas MPUPOJA IUIOXO MOJAAETCS KOJU-
YECTBEHHOM OIIEHKE.

IlepBoe, 4TO MOJKEH CIENAaTh HHBECTOP, JKEJIAIOIIUN UCIOIb30BaTh Teoputo E — V,

3TO TPHUAATh KOJMYECTBEHHBIM CMBICI CBOMM TPEIINOJIOKEHUSAM OTHOCUTEIHHO
OKUJaeMbIX NpUObLIEH W Tucnepcuil mpuoObUIed paccMaTpUBaeMbIX LEHHBIX OyMar Ha
OTIpeJICJICHHOM BPEMEHHOM TOpPH30HTE (NepUoJIe yAEpKaHUs). DTU napamempsl MOKHO
MOJIyYUTh IMIUPHUYECKU. MTHBECTOP MOXKET paccMOTPETh MPOLUIYH) MCTOPUIO LIEHHBIX
OyMar u paccuuTarh MPUOBLIN U WX JHUCIIEPCHH 3a OMpeleleHHbIe mepuoanl. Kak yxe
ObUIO OTMEYEHO, TEPMHH «npubwbLiuy O3HAYaeT HE TOJNbKO AUBUACHIBI MO LEHHOU
Oymare, HO ¥ JIOObIC TMOBBINICHUS CTOMMOCTH IIEHHOW OyMaru (B TMPOILIEHTaX).
Jlucnepcuss SBRSETCS CTAaTUCTUYECKOW JUCIIEPCUEH TPOLEHTHBIX TpuObuIeit. Jlims
OTpeAeNiCHUs] OXKUIAEMOW MPUOBUIHM B TEPHUOA YIEpKaHUS MOXXHO HCIOJIb30BaTh
JUHEHHYIO PETPEecCHIO MO MPOIUIBIM MPUOBLIAM. JlMcmepcus Kak BXOAHOW TapameTp
ompeeNsieTcsl MyTeM pacyeTa AUCHEPCUM KaXIOW MPONUION TOYKU JAHHBIX HAa OCHOBE
€€ CIPOTHO3MPOBAHHOTO 3HAUYCHMs (2 HE HAa OCHOBE JIMHUU PETPECCHH, PACCUUTAHHOU
IUIS TPOTHO3UPOBAHMS CIEAYIOIIed oOxXuaaeMmol mpubsuin). Bmecto Toro dYtoObI
ONPEACIATh, OTH 3HAYCHUS HMIUPUYCCKUM CIIOCOOOM, HHBECTOP MOXKET OIICHHUTH
3HaueHUs Oyaymux NpuObLIei u L[chepcnﬁl. Bo3MokHO, HamIydmuM crnocoOoM
HAXOXJICHUS TTapaMeTPOB SIBIIIETCS KOMOUHAIMs 00oux moaxonoB. MuBecTopy ciemyer
UCIONIb30BaTh SMIIMPUYECKHM TOAX0J (T.e. HCIONb30BaTh HCTOPUYECKHE ITaHHBIC),
3aTeM, €CIM 3TO HEOOXOAMMO, MOXHO YYECTb IPOTHO3 OTHOCHUTEIBHO OyAyLINX
3HAYEHUI 0’KUJIAeMBIX MPUObUICH U nucnepcuid. ClenyomuMu napaMeTpamMmu, KOTopbie
JOJDKEH 3HAaTh HMHBECTOP [UJII  HWCIIOJIb30BAaHWS JIAaHHOTO  METOJa,  SIBIISIFOTCS
KO3 UIIMEHTHI TUHEHHONW KOPPENsSuU NMPUObUIeH. DTH MapaMeTpbl MOXKHO TMOJYYUTh
SMITUPUYECKHU, TTyTEM OLICHKH WM C IIOMOIIHI0 KOMOWHAIIMKA 000X TTOIXO/I0B.
[Tpu ompenenenun ko3)PHUIMEHTOB KOPPENSAIMU BaKHO HCIIOJIB30BATh TOYKU JAHHBIX
TOTO € BPEMEHHOTO TIEPHOAA, KOTOPBI OBUT WCIONB30BAH IS ONPEICICHHUS
OKUIaeMbIX MpUOBLICH U aucnepcuii. IpyruMu cioBamu, €Ciu Bbl UCIOJIB3YeTe TOJ0-
BbI€ JAHHBIC I OMpPEACIICHUs] OKUIAEMbIX MPUObUICH M AWCHEepCcUM MpUObLICH (T.e.
BeJIETe pacueThl Ha TOJOBOM OCHOBE), CIEAyEeT HCIOJb30BaTh T'OOBbIC JaHHBIE U TPU
onpeneaeHuu KodhPUIMEHTOB Koppensuuu. Eciu Bbl HUCMONb3yeTe JHEBHBIC TaHHBIC
IUIS OTIpeNIeTICHHs O’KUaeMbIX PUOBBICH U AUCTIEPCHH MPUOBLIEH (T.€. BeeTe pacueThl
Ha JHEBHOW OCHOBE), TOT/Ia BaM CJEAyeT HCIOIb30BaTh THEBHBIC NAHHBIC JIS OIpe-
neneHus Ko3pGUIUEHTOB Koppesiuu. BepHemMcs K HAlllUM 4eThIpeM MHBECTHIIMSIM —
Toxico, Incubeast Corp., LA Garb u cbeperatensHOMy cuery. [IprcBOMM UM CHMBOJIBI
T, 1, L u S coorBercTBeHHO0. Huxe mpuBeaena tabmuna ux kodGGUineHToB TuHEHHON
KOPPESLHN:

! Pacuer JUCIICPCUN MOKCET OKa3aTbCsA JOBOJIbHO CJIOKHBIM. Bosee nerkum crocoOoMm siBIsieTCS pacuer
Cpe€aHero a0COJIFOTHOTO OTKJIOHCHHS, KOTOPOE€ CJICAYET YMHOXKUTH Ha 1,25 JUISL TOJIyY€HUS CTAaHAAPTHOTO
OTKJIOHEHUs. Ecii Bo3BeCcTH 3TO 3HAaUYCHHUE B KBaapar, Mbl IIOJIYYUM OLIEHKY JUCIIEPCUH.



T -0,15 0,05 0
I 0,25 o

Ha ocaoBe IMOJIYUCHHBIX MMapaMETPOB MBI MOKCM paCCUUTaTh Koeapuayuro MCKIy ABYMs
IOCHHBIMH 6YMaraMPII

(6.01) COV, (=R, ;*5.*S,
TIe COVa, += KOBapualus MeXy LieHHOM Oymaroii a u nieHHoM Gymaroti 6,

R, , = k0athdUIHEHT THHCHHOM KOPPEIALMY MEXTY a U 0,

S, = cTaHIapTHOE OTKJIOHEHHE LEHHOM ByMary a,

S,= CTaHJapTHOe OTKJIOHEHWE LEHHO Oymary 6.

CranzapTHble OTKIOHEHHS S; U Sg MOKHO HAMTH, B3SIB KBaJpaTHBIH KOPEHb AUCIIEPCUU
OXKHUJIaeMbIX NMPHUObLIEH s eHHBIX Oymar a u 6. BepHemcs k Hamemy npumepy. Mol
MOXeM ompenenuTh KoBapuaiuio Mexay Toxico (T) m Incubeast (I) crmemyrommm

obpa3zom:
COV,,=-0,15+0,10 " (1/2) * 0,25 " (1/2)
=-0,15 % 0,316227766 * 0,5

-0,02371708245
3Has KOBapHaIMIO M CTaHAAPTHBIE OTKJIOHEHHS, Mbl MOKEM paccuuTaTh KOI(PQUIMEHT

JIMHEWHOMN KOPPEISLIUN:

(6.02) R, ,=COV, ,/(5,*8y,
rae COVa, s = KOBApMAlMA MeXy LeHHOH OyMaroi a u LgHHOH OymMaroi 6;
R . = KoodduumeHT MMHeTHONH KOPPEISIIMKM MEXIY a # 0;

a, 0

S

a

CTAHIAPTHOE OTKJIOHEHHE TIeHHOM Gymary a;

S. = cTanaapTHoOe OTKJIOHEHME IIeHHOM Dymaru ©.

OtMmeThTe, YTO KOBapHalMs IIEHHONW OyMaru camou K cebe sBIIeTCS TUCTIEPCHEH, Tak
KaK K03(pPUIHEHT TUHEHHON KOppensaluy eHHOH OyMaru camoii k cebe paBeH 1:

(6.03) COV, x=1%8§,*8§,
=1%§,"2
=5,"2
=V,
rae COV, = KoBapuauus LCHHOI GyMaru camoit K cebe;

S, = CTaHIApPTHOE OTKJIIOHEHHME LIEHHOM Oymary;

V= oucnepcus LeHHOM Gymaru.

Teneps MOXHO co3aaTh TaOIMIly KOBapUaIMil Ui HALIETO MPUMEpa C YeThIPhMS UHBE-
CTULMOHHBIMH AJIbTEPHATUBAMM:

T 0,1 -0,0237 0,01 0



I - 0,0237 0,25 0,079 0

L 0,01 0,079 0,4 0

Mpsl cobpanu HeoOXOIUMYIO MapaMEeTPUUECKyl0 MH()OPMALUIO U TENepb MOMNbITaeMCs
chopmMyIUpoBaTh OCHOBHYIO MpobiieMy. Bo-mepBbiX, cyMMa BECOB IIEHHBIX Oymar, co-
CTaBISIOMIMUX MOPTQENb, T0JKHA OBITh paBHa 1, Tak Kak ONEpaluy BeIyTcs Ha JICHEX-
HOM CYeTe, M KaXKJ1asl IIeHHast Oymara MmoJIHOCTBIO OIlIaueHa:

(6.04) ixi =1,

i=l
rae N == 4uClo IeHHBIX OyMmar, COCTaBISIONINX TOPTQEb;
X = mpoleHTHBIN Bec IIeHHOH OyMmaru L

Baxxno otmeTHTh, 4TOo B ypaBHeHUU (6.04) kaxxaoe 3HaueHue X TOJDKHO OBITH HEOTPHIIA-
TEJIbHBIM YHCIIOM.

Crenyrolee paBeHCTBO OTHOCUTCS K 0KMaeMoil mpuoObLIn Beero noprdeins — 310 E
B Teopun E — V. Oxumaemas npuObuth moptdens sSBIsieTcss CyMMON MPUObLIEH ero
KOMIIOHEHTOB, YMHOKEHHBIX Ha COOTBETCTBYIOIIME Beca:

N
(6.05) Y U *X,=E,

i=1
e E = oxxumaemast mpuObLTh MOPTHhEs;

N = 4pncno neHHbIX OyMar, COCTaBISIOIUX TOPTQEb;

Xj= IpOLEHTHBI! BeC LIEHHOW OyMart 1i;
Ui= oxxutaemasi mpuObLIb IIEHHOM OyMaru i. Ml HakoHel, MbI MOJIONUIH K apaMeTpy V,

T. € JUCTICPCUH OKUAACMBIX TTPUOBLICH:

=

N

(6.062) V=1 Y X*X+COV,

i=1  j=1

0

2

!
v

(6.066) V X*X*R *S * S,

Jj=

N N
X"2¥S ) +2%), > X+ X *COV,
i=1 i=l j=l+l
N N

N
(6.06r) V=(ZXiA2*Si“2)+2*2 D X*X*R *S*S,
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—
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(6.068) V=(

rae V = nucniepcus OXHIaeMBIX IpubBIeit moprdens;
N = 4yuca0 UIEHHBIX OyMar, COCTARIMIONIUX TOPTheNs;

X. = IIPOLICHTHHII BeC LIeHHOM Oymaru i;

1

S

1

CTAHAAPTHOE OTKJIOHEHMNE OXHUAACMBIX NMPUOBLICH
LIEHHO# OyMaru i;

COVij = KOBapHall{sa OXWJaeMbIX MpHObLUICH MeXTy LUeHHO#R OyMaroi i
M LIeHHO} 6yMaroii j;

RLJ. = K03 PHIUHEHT THHEHHON KOPPEIISTUHHA OXMIACMBIX TIPUOBLIE
MeXmy 1IeHHOM Gymaro# i M ieHHo# Oymaroii j.



Hameil nienpto siBnsieTcsl MOMCK 3HaueHUM X (MpUYEM MX CyMMa paBHa €IMHUIE), KO-
TOpBIE JAIOT HaMMEHbIlIee 3HaueHue V s onpeneraeHHoro 3HayeHua E. Makcumusu-
poBath (WM MUHUMU3KpOBaTh) ¢yHkuuo H(X, Y) npu Hanuyum ycioBHs WM Orpa-
Huuenus G(X, Y) MoxHO ¢ momotisio Metoa Jlarpanxka. st atoro 3agaanM GyHKIIHIO
Jlarpanmxa F(X, Y, L):

(6.07) F(X,Y,L)=H(X,Y)+L *GX,Y)

Oobparute BHUMaHue Ha (opmy ypasaenus (6.07). Hosas ¢ynkumsa F(X,Y,L) paBHa
MHOXxUTeto Jlarpamka L (ero 3HaueHue Mbl IIOKa HE 3HAaeM), YMHOKEHHOMY Ha Orpa-
HuautensHyo ¢pyakmuo G(X,Y), moc nepBoHavanbHas Gyskius H(X,Y), sxkctpemym
KOTOPOH MBI U XOTHUM HaWTH.

Pemenue 3toii cuctemsl n3 Tpex ypaBHEHMM aacT TOYkH (X;Y|) OTHOCUTEIBHOTO
JKCTPEMYMa:
F.X,Y,L) = OFyX,Y,L) =0 F.(X,Y,L)=O

JlomycTrm, MBI XOTHM MaKCHMH3HPOBATh MPOU3BEACHUE ABYX YMCEN MPHU YCIOBUH, YTO
ux cymma paBHa 20. Ilycte X u Y aBa umcna. Takum oOpazom, H(X,Y) = X * Y
aBsieTcsl  (pyHKOMEH, KoTopas JOJDKHA OBITh MAaKCHMH3HpPOBaHA IIPH HAJTHYHH
orpannuntensHoi pyHkmmuu G(X,Y) =X +Y - 20 = 0. 3apaaum ¢pyskuuto Jlarpanxa:
FX)Y,L)=X*Y+L*(X+Y-20) Fu(X,Y,L)=Y+L F(X,Y,L)=X+L F(X,Y,L)=

X +Y-20

Teneps npupasusem FAX,Y,L) u Fy(X,Y,L) Hyn0 U peminM Kaxaoe U3 HUX Ui TOIy-
yeHus L:

Y+L=0 Y=-Lun

X+L=0 X=-L

Teneps, npunss Fr(X,Y,L) = 0, mbl nonyuum X + Y - 20 = 0. Hakoner, 3amernm X u Y
SKBUBAJICHTHBIMH BBIPAXKEHUAMH, coAepkanumu L:
(-L)+(-L)-20=02*-L-20L=-10

Tak kak Y =-L, 70 Y = 10 u X = 10. Makcumanbnoe npoussenenue: 10*10= 100.
Meton MmHOXkuTenei Jlarpamka ObUI HPOJEMOHCTPUPOBAH JUIsl BYX IMEPEMEHHBIX U
onHoi OlpaHnuutensHOM QyHKIMH. MeTol MOXXKHO Takke NPUMEHATh, KOrja ecTh 00-
Jjee 4eM JIBe MepeMeHHble M Ooyiee yeM O/Ha orpaHMuMTenbHas GyHkuus. [anee s
npuMepa cienyer Gopma i OUCKa KCTpeMyMa, KOTJla €CTh TPU TIEPEMEHHBIC U JIBE
OrpaHUYUTENbHbIE QYHKINU:

(6.08)  F(XY.ZL,L)=HXY,Z) +L *G(X\Y,Z) +L,*G,XY2)

B 3TOM ciyuae, 4TOOBI ONpENENUTh TOUKH OTHOCUTENbHBIX AKCTPEMYMOB, BaM Haslo pe-
IIUTh CHUCTEMY U3 IISATH YPAaBHEHUH ¢ MATbIO HEM3BECTHBIMU. [103:ke MBI MMOKaXkeM, Kak
3TO ClIENaTh.

Cohopmynupyem mnpoOieMy HECKOIBKO HMHaye: HeOOXOAMMO MUHMMH3HMPOBATH V, T.€.
ICTIEPCHIO BCETO MOPT(HEIs, C yIeTOM JBYX CIEIYIOIINX OTPaHUICHUN:

N
(6.09) (in *U,)—-E=0

i=]

N
6100 Q. X)-1=0,

rae  N= 9HCJI0 IEHHBIX OyMar, COCTaBJISIOIINX MOPTQEIb;
E = oxxumaemas npuObL1s mOpThens;

X = NpOIICHTHBIN BeC IIECHHOW Oymard i,



U. = oxxugaemas npuObLIb LIEHHON OyMmary 1i.

Munumu3aus orpaHMuYeHHON (PYHKIIMM MHOTHX MEPEMEHHBIX MOXKET ObITh MPOBEACHA
yTeM BBeeHUs MHokuTenell Jlarpanxka n yacTHOro audepeHMpoBaHus MO KaX 01
nepeMeHHoi. [loaTromy MBI copMynupyeM TIOCTaBICHHYIO 3aJady B TepMHUHax
¢ynkuun Jlarpanxa, KoTopyto HazoBeM T:

N N
(6.11) T=V+L*(QX*U)-E)+L*(2X)-1),
i=l i=1

rae V= nucnepcus 0XKUIaeMbIX MpuoObLIeit moptdens u3 ypaBuenus (6.06);
N = 4nci0 1eHHBIX OyMar, COCTaBIISIOMINX MOPTQEINb;

E = oxunaemast npuObUIb HOpTdEns;
X. = POIICHTHBIN BEC IIECHHOW OyMard i,

U. = oxxugaemas npuObUIh IEHHOH Oymard i,
L, = nepBeiit MHOXUTEND Jlarpanxka;

L = BTopoii MmHOXHTENb Jlarpanxka.

Mpsl nonyuum nopTdenb ¢ MUHUMAIbHON aucrnepcueit (T.e. MUHUMAaJbHBIM PHUCKOM),
MIPUPABHSIB K HYJIIO YaCTHBIC TIPOU3BOAHBIE PYHKIMHU T TI0 BCEM MEPEMEHHBM.

JlaBaiiTe cHOBa BepHEMCS K HaIlllUM 4eTbipeM uHBecTulusaM: Toxico, Incubeast Corp.,
LA Garb u cbeperarenbroMy cuety. Eciii MBI BO3bMEM NIEPBYIO YACTHYIO MPOU3BOIHYIO
T o X, TO moay4um:

(6.12)  8T/8X,=2#X,+COV, +2%X,*COV, , +2%X, *COV, ,+

+2%X,#COV,,+L *U +L,
[TpupaBHsIB 3TO BBIpa)KEHUE HYJIIO U Pa3JelInB 00€ YaCTH ypaBHEHHS Ha 2, TOTyYUM:
X, * COV, | +X,*COV, , + X, * COV, , +
+X,*COV, , +05+L,*U +0,5+L,=0
Takum xe 006pazom:
8T /8X,=X, * COV, , + X, * COV, , + X, * COV, , + X, x COV, ,+
+0,5%L,*xU, +0,5%L,=0
8T/ 8X,=X, * COV, , +X,* COV, , + X, * COV, , + X, + COV, , +
+0,5%L *U, +0,5+L,=0
8T / 8X, =X, * COV, , +X,* COV, , + X, * COV, , + X, * COV, , +
+05+L *U, +05+L =0

Y Hac yxe ectb 8T / 8L, mockoneky ato ypaBHeHue (6.09), u 8T / 6L, — 370 ypaBHe-
Hue (6.10).

Takum oOpazom, npobiemy MuHHMH3anuu V mpu ganHoM E mis moptdens ¢ N
KOMIIOHEHTaMH MOXHO PELIUTh C MOMOIIbI0 cucTteMbl N + 2 ypaBHeHuii ¢ N + 2 Heus-
BeCTHBIMH. JIJI ciydasi ¢ 4eTBIpbMsI KOMITOHEHTaMH 00oOmIeHHass Gopma OyaeT UMeTh
CHEAYIOLIMI BUA:

X*U+X*U+X,*U+X *U=E

X, +X,+X,+X,=1

X *COV, +X,*COV ,+X *COV ,+X,*COV ,+
+0,5«L *U +0,5«L,=0



X *COV, +X,*COV, ,+ X, *COV, ;+ X, *COV, , +
+0,5*L,*U, +0,5+L,=0
X, *COV, +X,+COV, ,+X *COV, ,+X, +COV, ,+
+0,5+L*U, +0,5+L,=0
X, * COV, ,+X, * COV,,+ X, * COV, ,+ X *COV, , +
+0,5% L *U, +0,5%L,=0,
rrne E = oxxunaemas npuObuUts moprdhens;
X = MpOLIEHTHBIN BeC IIEHHOW OyMary i;
U; = oxunaemast npuObLIb 10 IIEHHOW Oymare i;
COV 4, 5 = KoBapHalusi MeX1y lleHHbIMH Oymaramul A u b;
L, = nepBsiii MHOXUTEND Jlarpanxa;

1, = BTOpOI1 MHOXUTEND Jlarpanxa.

O60061eHny0 GopMy MOKHO UCHOIB30BaTh AJS JIIOOOTO YKciaa KOMIOHEHTOB. Hampu-
Mep, €CIIi pedb HJIET O TpeX KommnoHeHTax (T.e. N = 3), cucrema ypaBHEHHIA OyA€T BBIT-
JISIETH CICAYIOMNUM 00pa3oM:

X*U+X,*U+X *U=E

X, +X,+ X, =1

X, * COV, ,+X,*COV, ,+ X, *COV, ,+0,5+L, *U,+
+0,5%L,=0 ‘

X, * COV, ,+X,* COV, ,+ X, * COV, ,+ 0,5+ L, «U,+
+0,5+L,=0

X, + COV, +X,»COV, ,+X,+COV, ,+0,5+L + U, +
+0,5%L,=0

[Ipexxne yem pematrs CUCTEMY ypaBHEHHUH, HEOOXOJUMO 3a/laTh ypOBEHb OKHIaeMOMU
npubsun E. Pemenunem Oyner koMOuHanusi BecoB, KoTopass aacT uckomoe E mpu
HauMeHbIIel nucnepcud. [locne Toro kak BeI onpeaenurecsk ¢ Beidopom E, y Bac OyayT
BCE BXOJIHbIE IEPEMEHHbIE, HEOOXOAUMBIE AJISl IOCTPOEHUS MATPHLIBI KO UIIMEHTOB.
Ilepemennas E B mpaBoil yacTu mepBOro ypaBHEHMsSI — 3TO 3HAUEHHE MPUObUIM. AJIs
KOTOPOH Bbl XOTHTE ONpEIETUTh KOMOMHAIMIO IIeHHbIX Oymar B moptdene. Ilepsoe
ypaBHEHHE FOBOPUT O TOM, YTO CyMMa BCEX OKHUIAEMbIX MPUObLICH, YMHOXKEHHBIX Ha
COOTBETCTBYIOIIME BeCa, IOJKHA PaBHATHCS 3aaHHOMY E. BTopoe ypaBHeHue oTpaxaer
TOT (paKT, 4YTO CyMMa BECOB JOJKHA ObITh paBHa 1. bbula mokazana Matpuua Juist cirydast
C TpeMsl IICHHBIMU OyMaraMu, HO Bbl MOXKETE€ MCIOJIb30BaTh 00001IeHHY0 GopMy At N
LIEHHBIX OyMar.

Bo3bMeMm oxppaeMbple NpUOBUIM W KOBapHallMM U3 YK€ M3BECTHOH TaOIMIIbI
KOBapuamuii u nojcraBuM koddduumeHTs B 0600meHHy0 ¢popmy. Takum obpazom u3
kod¢uimeHToB 00001IeHHONW (OPMBI MOXKHO CO3AaTh MaTpuily. B cimyudae ueThipex
KoMIIOHEHTOB (N = 4) mbl osryunM 6 psaos (N + 2):



X, X, X3 Xy L, L, OrtBer
0,095 0,13 0,21 0,085 E
1 1 1 1 1
0,1 -0,0237 0,01 0 0,095 1 0
-0,0237 0,25 0,079 0 0,13 1 0
0,01 0,079 0,4 0 0,21 1 0
0 0 0 0 0,085 1 0

OtMmeThTe, 4TO MBI MOTY4nUau 6 cTosonoB kodddumuento. Ecnu noGaButhk cmonbey
€80000HBIX UleH08 K MATpUIle KOOPPUIIMECHTOB, MBI TIOIYYUM PACUUPEHHYIO MAMPULY.
3ameThTe, 4TO KOX((PHUIIMEHTHI B MaTpPUIIE COOTBETCTBYIOT HamIeld 000OIICHHOM

dopme:

X *U+X,*U,+ X, *U,+X,«U=E

X +X,+X+X,=1

X,* COV, ,+ X, * COV, ,+ X, * COV, ,+X,*COV, , +
+0,5+L *U, +0,5+L =0

X,* COV, ,+X, * COV, ,+X, * COV, ,+X,* COV, , +
+0,55L *U, +0,5*L =0

X, * COV, |+ X, * COV, ,+ X, * COV, ,+ X, COV, , +
+0,5«L *U, +0,5+L,=0

X, * COV, ,+ X, * COV,,+ X, * COV, ,+ X » COV, , +
+0,5«L *U, +0,5%L,=0

Martpuna sBisieTcss yI0OHBIM MPEACTaBICHUEM STUX ypaBHEHUH. UTOOBI pemmTh CHC-
TeMy ypaBHEHUH, HE0OX0MMO 3a1aTh E. OTBETHI, OJTy4YEHHBIEC IPU PELICHUHU 3TOH
CUCTEMBbI YpaBHEHHUH, NaIyT ONTUMAJbHbIE BECa, MUHUMHU3UPYIOIIUE THCIEPCUIO TPU-
ObUTH BCcero mopTderns s BHIOpaHHOTO ypoBHS E.

Jlomyctum, MBI X0TUM HaiTu pemienue 1 E = 0,14, 94T0 cOOTBETCTBYET IPUOBLIH B
14%. IloacraBuB B marpuny 0,14 mns E u wynu ana nepemenusix L) u L, B nepBbix
JBYX CTPOKAaX, MbI ITOJIyYUM CJIEIYIOLIYI0 MaTPULLY:

X4 X5 X3 X4 L, L, OTtBeT
0,095 0,13 0,21 0,085 0 0 0,14

1 1 1 1 0 0 1

0,1 -0,0237 0,01 0 0,095 1 0
-0,0237 0,25 0,079 0 0,13 1 0

0,01 0,079 0,4 0 0,21 1 0

0 0 0 0 0,085 1 0

HeoOxonumo nHaiitu N + 2 HeM3BeCTHBIX ¢ MOMOILBI0 N + 2 ypaBHEHHH.



Pemienue cucreM JIMHEHHbIX YPABHEHU ¢ MCIIOJIB30BAHNEM MAaTPHLI-
CTPOK.

Mmnozounen — 310 anredpandyeckoe BBIPAXKEHHE, KOTOPOE SIBISETCS CyMMOW oOmpene-
JICHHOT'O KOJIMYECTBA 3JIEMEHTOB. MHOTOWIEH C OJAHUM AJIEMEHTOM Ha3bIBAETCS OOHO-
YjleHOM, ¢ IByMsl SJIEMEHTaMU — OB8YUJIeHOM, ¢ TPeMs — mpexyieHom u T.J1. Beipaxe-
Hue 4 * A~ 3+ A2 +A+2 aBisieTcs MHOTOYWICHOM, UMEIOIUM YeThIpe uiieHa. YsieHbl
OTJI€JICHBI 3HAKOM ().

MHorouseHsl UMEIOT pa3iauuHble cmenenu. CTENeHb MHOTOWIEHA OMNpeJeiseTcs 3Ha-
YeHHEeM HauOoJblIei cTeneHu To00ro U3 3eMeHTOB. CTEeNeHbI0 AJIEMEHTa SBISETCS
CyMMa IOKa3aTesell nmepeMeHHbIX, coepKaluxcs B aaemMeHTe. [lokazaHHOe BBIIIE BBI-
pakeHHE SIBJIETCSI MHOTOWJICHOM TPETheH CTENeHM, TaK Kak sJeMeHT 4 * A”™ 3 umeer
TPEThIO CTEMNEHb, U 3TO HAWBHICIIAs CTENEHb CPEeId BCEX AJIEMEHTOB MHOrowieHa. Eciu
Ob1 aneMeHT Ob1 paBeH 4*A73*B762*C, Mpl OBl MONyYWIM MHOTOYICH ILIECTON
CTEINEHH, TaK KaK CymMMa ToKasaresnel nepemeHHbix (3+2+1) paBna 6.

MHorousieH nepBoi CTENEHH HA3bIBACTCS TAKXKE JUHEUHbIM YpasHeHuem U TpadudecKu
3aaeTcs MpSIMOM JIMHUEH. MHOTOUYJIeH BTOPOM CTENEHHM HA3bIBAETCS K8AOPAMHbIM
ypasHenuem W Ha TpaduKe MPEeACTaBIseT coOoi mapabory. MHOTOUYIEHBI TPEThEH,
YEeTBEpTOM U MATOM CTENEeHH Ha3bIBAIOTCS COOTBETCTBEHHO K)OUYECKUM YPABHEHUEM,
VpasHeHuem yemeepmou cmenenu, ypagHenuem namou cmenenu M 1.71. I'paduku MHOTO-
YJICHOB TPEThEH CTENEHHU U BBILIE TOBOJIBHO CIIOKHBI. MHOTOUJIEHBI MOTYT UMETH JIH000€
YHCIO 3JEMEHTOB W JIOOYIO CTeNeHb, Mbl OyJaeM paboTaTh TOJNBKO C JHUHEHHBIMU
YpaBHEHHUSIMHM, T.€. MHOTOUYJICHaMH IE€pBOM cTenmeHH. PemmTh cucreMy JIUHEHHBIX
YpaBHEHHH MOKHO C TIOMOIIbIO npoyedypul I aycca-’Kopoana, nnu, 4to TO ke camoe,
Memooa 2aycco8cko20 uckatoueHus. YToObl MCHONB30BAaTh 3TOT METOMA, MBI JOJKHBI
CHayaJla CO34aTh PACIIUPEHHYIO MaTpHily, OOBEIUHHB MATPUIy KOI((DUIMEHTOB U
cronber; CBOOOJHBIX  WICHOB. 3aTeM  CIEAyeT TPOU3BECTH  dleMeHmapHbvle
npeobpazosanus sl TIONyYeHUs eOuHuuHot mampuysl. C MOMOIIBI0 3JIEMEHTAPHBIX
npeoOpa3oBaHUil MBI TIOTy4aeM OoJiee MPOCTYI0, HO YKBUBAJICHTHYIO MEPBOHAYAIBHOM,
MaTpuily. DIeMEHTapHbIe MPeoOpa30BaHUs MPOU3BOASATCS MOCPEIACTBOM HOCHPOUHBIX
onepayuti (Mbl ONMIIEM UX HWXKeE). EnuHWYHas MaTpuua SBISETCS KBaJpaTHOU
MaTtpuleld Kod(h(UIHMEHTOB, TAE€ BCE 3JIEMEHTHl PaBHBI HYIIO, KpOME AHaroHajIbHOU
JUHUM BJIEMEHTOB, KOTOpass HauyMHAeTcs B BEpXHEM JeBoM yriay. Jins maTpulsl
K02 (UIIMEHTOB «IIECTh HAa MIECTh» €AMHUYHAS MaTpula OyAeT BBITIIAAETh CIEAYIOIMINUM

obpa3zom:

10000oO0
010000
001000
000100
000010
0000 o1

Martpuna, Tie YUCIO CTPOK PaBHO YHCTY CTOJIOIOB, HA3bIBACTCS K8AOPAMHOU MAmMpu-
yeti. bnarogapsi 0600meHHO# hopMe 3a1auu MUHUMU3AUK V aiis qaHHoro E, Mbl Bee-
raa OyaeM HMeTh Jelo C KBaJpaTHhIMM Marpuinamu koddduuuenton. EnuHuunas
MaTpulla, MOJY4YEHHass C [OMOINBIO IIOCTPOUYHBIX OIEpalMi, SKBUBAJCHTHA
MepBOHAYAIBHOW MaTpuIle K03 duineHToB. OTBETHI IJIs HAIIEH CHCTEMBbl ypaBHEHHUI
MO’KHO TIOJIYYUTh W3 KpaHEro MmpaBoro BekTopa-cronbua. ExunHuna B mepBoi cTpoke
€IMHUYHOM MaTpHUIbl COOTBETCTBYET TNEPEMEHHOM X,, TO3TOMY 3HAYE€HHE Ha
NepeceueHN: KpaiHero mpaBoro CTOJIONAa M MEpBOM CTPOKU OyneT OTBeTOM s X
Takum >xe 00pa3oM Ha MEPECEUCHUH KPAWHETO MpaBOTO CTOJIONA U BTOPOM CTPOKHU CO-
JEPKUTCA OTBET I X, TaK Kak €IWHMIIA BO BTOPOU CTPOKE COOTBETCTBYEeT X, Mc-



MOJIb3Ysl TIOCTPOYHBIE OMEPAIUU, MBI MOXKEM COBEpIIaTh AJIEMEHTapHbIE Mpeodpa3oBa-
HUS B TIEPBOHAYAJILHOM MAaTpHIle, MOKa HE MOJIYyYHMM €IUHUYHYI0 Matpuily. U3 eauHuy-
HOW MaTpHILbI MOXHO MOJyYUTh OTBETHI JUIS BECOB X ... XN—KOMIIOHEHTOB MOPTQEIs.
Haiinennbie Beca gaayT noptdens ¢ MUHUMAIBHOU AMCTIepcHei V Il JaHHOTO YPOBHS
OXKUTaeMON IPUOBLITU E

Mo0>kHO IPOBOAUTH TPU THUIIA IOCTPOYHBIX OIECPALIUN:
1. IToMeHsATh MecTaMu J1100BIE JABE CTPOKH.

2. YMHOXUTB JII00YIO CTPOKY Ha HEHYJIEBYIO ITOCTOSIHHYO.

3. JIroOyro CTpPOKY YMHOXXHTh Ha HEHYJICBYIO IOCTOSHHYIO M TPHOaBUTH K JFOOOM
JIPYTOW CTPOKE.

C moMoIIpIo 3TUX TpeX OIepanuil Mbl MONBITaEMCs TPEOOPa30BaTh UCXOIHYIO MATPHILY
KO2(DPUITMEHTOB B EAUHUIHYIO MATPHILY

B pacmmpenHo# maTpuiie ImpoBeneM 3JIeMeHTapHoe npeodpa3zoBaHue Homep 1, uc-
MOJB3Yysl MPAaBWIO HOMEP 2 TMOCTPOYHBIX omnepanuid. Mbl BO3bMEM 3HAYCHHE Ha
nepeceyeHny epBoi CTPOKHU U nepBoro cronbdia (ono pasao 0,095) u mpeodpaszyem ero
B enuHuily. JIJis 3TOro yMHOXHM TiepByro cTpoky Ha 1/0,095. B pesynbrare, 3HaueHHE
Ha MepeceyeHny NepBOil CTPOKU U MEPBOTro CTOJIOA CTaHeT paBHO eauHule. OcTalbHbIe
3HAYEHUS B MIEPBOI CPOKE U3MEHSATCS COOTBETCTBYIOIIUM O0OPa30M.

[IpoBenem anemenTapHOe mpeodpazoBanre HoMep 2. st 3TOro 3aaeiicTByeM npaBu-
J10 HOMEP 3 MOCTPOUYHBIX ONepanuid (1 BCeX CTPOK, KpoMe TepBoit). [IpeaBaputenbHO
ISl BCEX CTPOK MPOBEEM 3JIeMEHTapHOoe Ipeodpa3zoBanue HoMep 1, mpeoOpa3oBaB yuc-
JI0, CTOSIIIIEE B MIEPBOM CTOJIOIE KaXI0H CTPOKH, B €AMHHUILY. 3aTE€M BCE YKCIIa MaTPHULIbI,
KpOME 4HCeJl IEPBON CTPOKH, YMHOXKHUM Ha -1. ITocne 3T0ro MokHO neperTH K Hemoc-
PEACTBEHHOMY MPUMEHEHUIO npaBuia HoMep 3. [l 3Toro npubaBuM MepBYyIO CTPOKY K
KaX/10il CTPOKE MAaTpPHULBL: MEPBOE YHCIIO MEPBOM CTPOKH MPUOABUM K MEPBOMY UHCITY
BTOpPOM CTPOKH, BTOPOE YUCIIO MEPBOM CTPOKH KO BTOPOMY UHUCIY BTOPOM CTPOKH U TaK
nanee. Ilocie 3Toro npeobpa3zoBaHus MBI MOJYYHUM HYJIH B MEpBOM CTOJOIE (BO BCex
CTpOKax, KpoMe TIEPBOii).

Teneps mepBbIil cTONOEI yXKe SBISETCS CTOJNOIOM eIMHUYHOW Marpuibl. C momo-
IIbI0 AJIEMEHTApPHOI0 MpeoOpa3oBaHusi HOMEp 3, HUCIOJIb3Ys MPAaBUIO HOMEP 2 TMOCT-
POYHBIX OIepanui, mpeodpa3zyeM 3HaUEHUs Ha MEPECEYCHUH BTOPOM CTPOKU M BTOPOTO
ctonbua B emuHuiy. llocpeacTBom sneMeHTapHOro mpeoOpazoBaHusi 4, HCHONB3YS
NPaBUJIO HOMEpP 3 TMOCTPOYHBIX OMNepaluii, mpeoOpasyeM B HYJIU 3HAYCHHUS BTOPOTO
cTosiona (11 BCeX CTPOK, KPOME BTOPOHA).

Takum 00pa3oM, ¢ MOMOIIBIO MpaBUiIa HOMEP 2 M MpaBUiIa HOMEP 3 MOCTPOUYHBIX
oreparuii Mpl peoOpa3zyeM 3HA4YeHHs MO JAMArOHAIH B €IMHUIBI M MOJYyYUM €TUHUY-
Hy10 MaTpuity. Ctonber ¢ mpaBoii CTOPOHBI OYJIET COJlEPKATh PEIICHHE.

HepBOH(l'i(l/leaﬂ pacuiupernas mampuua

X, X, X, X, L, L, E Otzer ObbacHenne
0,095 0,13 0,21 0,085 0 0 : 0,14

I 1 1 0 0 .1

0,1 -0,023 001 * 0 0,095 1 : 0

1

Beca, IpyU KOTOPBIX MBI MOJy4acM nopTd)em) C MUHUMAaJbHBIM V JJI1 TaHHOI'O E, 6y[[yT TOYHBI HACTOJIBKO,
HACKOJIBKO TOYHBI 3HAYCHHUS BXOAHBIX JaHHBIX E u V xommioHeHTOB 1 K03(1)(1)I/IL[I/ICHTLI JIMHEWHOUN Koppesiun Ka)KZ[OfI
BO3MOXKHOM napbl KOMIIOHEHTOB



-0,023 0,25 0,079 0 0,13 1 i 0
0,01 0,079 0,4 0 021 1, 0
o 0 0 0 0,085 1 : 0
Dnemenmapnoe npeobpazoearue 1
X, X, X, X, L, L, E OrtBer Oobbacuenne
11,3684 2,2105 0,8947 0 0, 1,47368 Crpokal * (1/0,095)
1 1 1 1 0 0 : 1
0,1 -0,023 0,01 0 0,095 1 E 0
-0,023 0,25 0,079 0 013 1,0
0,01 0,079 04 0 0,21 1 : 0
0 0 0 0 0,085 1 E 0
Dnemenmapnoe npeobpazosarue 2
X, X, X, X, L, L, i Ortser Oo6bacnenne
1 1,3684 12,2105 0,8947 0 0 : 1,47368
0 -0,368 -1,210 0,1052 0 0 : -0,4736  Crpoka2+(-1 * ctpoka 1)
0 -0,160 -0,211 -0,089 0,095 1 5—0,1473 Crpoka 3 + (-0,1 * ctpoka 1)
0 0,2824 10,1313 0,0212 0,13 1 : 0,03492 Crpoka4 + (0,0237 * crpoka 1)
0 00653 03778 -0,008 021 1 ,-0,0147 Crpoka5+ (-0,01*crpokal)
0 0 0 0 0,085 1 i 0
Dnemenmaproe npeobpasosarue 3
X, X, X, X, L, L, E Otser Oo0bacuenne
1 1,3684 2,2105 0,8947 0 0 : 1,47368
0 1 3,2857 -0,285 0 01 128571 Crpoxa 2 * (1 / -0,36842)
0 -0,160 -0,211 -0,089 0,095 t E -0,1473
0 0284 01313 00212 0113 1, 0,03492
0 0,0653 0,3778 -0,008 0,21 1 : -0,0147
0 0 0 0 0,085 1 E 0




Inemenmaproe npeobpazosanue 4

X, X, X, X, L, L 1: Ortser O0pscHenne

1 0 -2285 1,2857 0 0 ,-02857  Crpokal+ (- 1,368421 * cTpoka2)

0 1 3,2857 -0,285 O 0 : 1,28571

0 0 0,3164 -0,135 0,095 1 |: 0,05904  Crpoka 3 + (0,16054 * crpoka 2)

0 0 -0,796 0,1019 0,13 1 : -0,3282 Crpoka4+ (- 0,282431 * crpoka 2)

0 0 0,632 00097 0,21 1 ,-0,0987  CrpokaS+ (- 0,065315 * cTpoka2)

0 0 0 0 0,085 1 i 0

BDnemenmapuoe npeobpasosanue 5

X X X, X, L, L i Otser Oo0bsacuenne

10 -2285 12857 0 0, -0,2857

0 1 3,2857 -0,285 0 0 : 1,28571

0 0 1 -0,427 0,3002 3,1602 i 0,18658 Crpoka 3 * (1/0,31643)

0 0 -0,796 0,1019 0,13 1 : -0,3282

0 0 01632 00097 021 1 | -0,0987

0 0 0 0 0,085 1 |: 0

Hnemenmapnoe npeobpazosanue 6

X, X X X, L, L, E Otser Obbsacaenne
1 0 0 03080 0,6862 7,2233 : 0,14075  Ctpoka 1 + (2,2857 * cTpoka 3)
0 1 0 1,1196 -0,986 -10,38 : 0,67265  Crpoka 2+ (- 3,28571 * crpoka 3)
0 0 1 -0427 0,3002 3,1602 E 0,18658
0 0 0 -0,238 0,3691 3,5174 ', -0,1795 Crpoka 4 + (0,7966 * cTpoka 3)
0 0 0 0,0795 0,1609 0,4839 : -0,1291 Crpoka 5 + (- 0,16328 * ctpoka 3)
0 0 0 0 0,085 1 : 0



Dnemenmaproe npeobpaszosarue 7

X, X, X, X, L, L, i Otser Ofbbacuenne
1 0 0 0,3080 0,6862 7,2233 : 0,14075
0 1 0 1,119 -098 -1038 1 0,67265
0 0 1 -0427 0,3002 3,1602 E 0,18658
0 0 ¢ 1 -1,545 -14,72 'l 0,75192 Crpoka4 = (1 / -0,23881)
0 0 O 0,0795 0,1609 0,4839 : -0,1291
0 0 0 0 0,085 1 E 0
SDnemenmaproe npeobpasosanue 8
X, X, X X, L, L, i Ortser OobacHenne
1 0 0 O 1,1624 11,760 : -0,0908 Crpoka 1 + (-0,30806 * cTpoka 4)
0 1 0 0 07443  6,1080 | 20,1692 Crpoka 2 + (-1,119669 * ctpoka 4)
0 0 1 0 -0,360 -3,139 5 0,50819  Crpoka 3 + (0,42772 * cTpoxa 4)
0 0 0 1 -1,545 -1472 | 0,75192
0 0 0 0 02839 16557 | -0,1889  Crpokas + (-0,079551 » crpoxa 4)
0 0 0 O 0,085 1 5 0
. Anemenmaproe npeobpaszoearue 9
X, X, X, X, L, L, ! Ortser Obbacnenue
1 0 0 0 1,624 11,761 | -0,0909
0 1 0 O 0,7445 6,1098 : -0,1693
0 0 1 0 -0,361 -3,140 :l 0,50823
0 0 0 1 -1,545 -14,72 : 0,75192
0 0 0 0 1 5,8307 : -0,6655 Crpoka S * (1/0,28396)
0 0 0 O 0,085 1 : 0
Hoaywennan edunuunan mampuya
XXX, X, L L, :T Ortser Obbschenne
1000 00 l 0,12391 =X,
01 00 00 : 0,12787 =
00 1000 E 0,38407 =X,
0001 00 | 0,36424 =X,
00 00 10 \ -1,3197 /0,5 =.2,6394=1L,
0 0 00 01 E 0,11217 /0,5 =0,22434 =1L,




HNuTepnperanus pe3yjbTaToB

[Tocne Toro kak HaiijieHa eIMHUYHASI MATpUIlA, CIEAYyET UHTEPIPETUPOBATh MOJTyUEHHbIE
pe3ynbTaThl. B naHHOM ciyyae MpH HalMYWU BXOAHBIX JaHHBIX 00 OXKUAAEMBIX
OpuOBUIAX W JUCTEPCUU TPUOBLICH MO BCEM paccMAaTPUBAEMBIM KOMITIOHEHTaM, TpU
HaTuIuu KOA(P(OUIIMEHTOB JIMHEWHOW KOPPEIAMH KaXJAOW IMapbl KOMIIOHEHTOB U
oxxkunaeMon otaade 14% Haiue perieHue sBIsSETCS ONTUMAIbHBIM. CIIOBO «onmumaib-
HbIll» O3HAYAET, UYTO MOITYYEHHOE PELICHHE AaeT CaMyl0 HU3KYIO TUCHEPCHIO MPH OXKH-
naemoit mpuosuH 14%. MBI MOXKEM OIIPENeNuTh 3TO 3HAUYCHHE AUCIIEPCUH, HO CHavyalla
WHTEPIPETUPYEM PE3YJIbTATHI.

[TepBble yeTbIpe 3HaUEHUS, OT X; 10 X4 JAIOT HAM Beca, T.€. JAOJH MHBECTUPYEMBIX
CPEeACTB, JUIA TIONy4YEeHHUSI ONTUMaIbHOTO TopTdens ¢ 14%-oi oxumaeMoil MpUOBLIBIO.
Hawm cnenyer unBectupoBats 12,391% B Toxico, 12,787% B Incubeast, 38,407% B LA
Garb u 36,424% B cbeperarenbHblii cueT. Ecniu Ml xoTum nuBectuposath 50 000 mos-
JapoB, TO TOTYUYUM:

Axuus IIpouent (* 50000 =) cymma HHBECTHIMI
Toxico 0,12391 $6195,50

Incubeast 0,12787 $6393,50

LA Garb 0,38407 $19 203,50

COGeperarelbHbIi cYeT 0,36424 $18212,00

Takum obpazom, B Incubeast mbl 661 HBecTHpOBaH 6393,50 mommapa. Teneps momyc-
M, 4To Incubeast kotupyercs mo 1eHe 20 A0/UTapoOB 3a aKIHIO, T.C. CIEAYET KyIUTh
319,675 axmuu (6393,5 / 20). Ha camom jaene Mbl HE MOXEM KYNUTh JPOOHOE YHCIIO
aKkui, modToMy Kynum m6o 319, mu6o 320 aknuii. Ciaeayer TakKke OTMETHTh, YTO He-
6onpuioit 10T U3 19 wnm 20 akuwmif, ocraromuiics nocie Mokynku nepseix 300 akuumi,
Oyznet crouth fopoxe. HectannapTHble, Malble JJOThI OOBIYHO CTOSIT HECKOJIBKO TIOPOXKE,
MO3TOMY MBI Tieperiatum 3a 19 wim 20 akiuii, a 370 KOCHETCS 0KHIaeMOU MPUOBLIH TI0
Harmiei no3uuuu B Incubeast U B cBOIO odepeab 3aTPOHET ONTUMAIbHYIO KOMOWHAIUIO
noprdens. B HEKOTOPBIX choydasx cleAyeT OTPaHUYUTHCS TOJIBKO CTaHIAPTHBIM JIOTOM
(B HameM cirygae — 310 300 akruit). Kak Buante, HEOOX0AMMO YYUTHIBATH HEKOTOPBIH
KO3 UIMeHT yXyameHus. Mbpl MOXXKEeM OMpPEIeIUTh ONTUMAIBHBIN TOpPThEnsh ¢ TOY-
HOCTBIO JI0 JIpOOHOM YacTW akKIMM, HO pealibHas TOPIOBIS BCE PABHO BHECET CBOU
KOppeKkTHBbl. EcTecTBeHHO, 4yeM Oojblle Baml c4eT, TeM Onmxke OylneT peabHbIN
noptdenp k TeoperndeckoMy. omyctum, BMecto 50 000 mommapoB Bl omepupyeTe
ISATHI0 MAJUTMOHAMU JIOJUTapoB. Bel XoTHTe MHBecTUpoBaTh 12,787% B Incubeast (eciu
peub HJET TOJBKO OO0 ATHX YEThIPpeX WHBECTUIMOHHBIX aJbTEpHATHUBAX) U IMOITOMY
Oynere maBectupoBatb 5 000 000*0,12787 =$639 350. IIpu uene 20 mosimapoB 3a
akuio BeI OB Kynuik 639350/20=31967,5 akiuii. YuuTbIBast KPyTIbIA JIOT, BBl KYTHTE
31900 akuuii, OTKJIOHSSACH OT ONTUMAJIBHOTO 3HaYeHUs npumepHo Ha 0,2%. Korga ais
WHBECTUPOBaHMS Yy Bac ecTh Toyubko 50 000 mommapos, Bbl kynute 300 akiuii BMECTO
onTUManbHOro Komuyectsa 319,675 u TakuM 00pa3oM OTKIOHUTECH OT ONTHMAaJIbHOTO
3Ha4YEHMs MpUMEPHO Ha 6,5%.



MHoxwutenn JlarpaHka MMEIOT IOCTAaTOYHO WHTEPECHYI0 HMHTEpIIPETAIMIO.
[Mepemennaa L, =-8V/OE, T e. L, sBisieTcss CKOPOCTLIO U3MEHEHHUS IMCIIEPCHU
1P U3MEHCHHH OXHIaeMbIX IPpUObUTet. B Hatilem mpumepe, rae L = - 2,6394, MBI MO-
XKeM CKa3aTh, 9T0 V M3MEHAETCA CO CKOPOCTHIO -L,, WK CO CKOPOCTbIO 2,6394 enuHu-
16l Ha Kaxaywo enuduly E (pu E = 0,14).

Hnst uHTepnpeTanny nepemeHHol L, Mpl 3ameHuM dopmyrty 6X = 1 Ha 60X =M,
rie M —cymMmma wuHBecrumii (B gomnapax). Taxum  obpasom, L,=o6V/
/M. [Ipyrumu cosamu, L, npeacrapiser co6oii CKOpOCTh M3MEHEHUS PUCKA DU YBe-
JMYEHUH WIH YMEHBIICHUM MHBECTHULIMIA.

Tenepb BepHeMCs K AUCTIEPCHH BCETO MOPTdESi, MBI MOXEM HUCIIONb30BATh YpaBHe-
Hust (6.06) m1a omnpemeneHMs AMCIEPCHH. MOXHO 3aIedCTBOBaTh 060N BapUaHT
ypaBHeHuS ¢ (6.06a) mo (6.06r), MBI BOCIIOIB3yeMCA BADHAHTOM a:

i 3 ij

(6.06a) V= i EN:x. * X * COV.

—_

=l j=1

[ToacraBum 3HaueHus B ypaBuenue (6.06a) (ctp. 281):
Taxum ob6paszom, npu E = 0,14 camoe Huzkoe 3Hauenue V = 0,0725872809.
Ecnu mb1 3axotum mnporectupoBath 3HaueHue E = 0,18, To cHOBa HauyHeMm ¢ pac-

IIMPEHHOM MaTpPUIIBl, TOJIBKO Ha 3TOT pa3 IpaBasi BEpXHsis sueiika Oynet paBHa 0.18.
X; X; CoV;;

0,12391 * 0,12391 * 0,1 0,0015353688
0,12391 * 0,12787 * -0,0237 -0,0003755116
0,12391 * 0,38407 * 0,01 0,0004759011
0,12391 * 0,36424 * 0 0

0,12787 * 0,12391 * -0,0237 -0,0003755116
0,12787 * 0,12787 * 0,25 0,0040876842
0,12787 * 0,38407 * 0,079 0,0038797714
0,12787 * 0,36424 * 0 0

0,38407 * 0,12391 * 0,01 0,0004759011
0,38407 * 0,12787 * 0,079 0,0038797714
0,38407 * 0,38407 * 0,4 0,059003906
0,38407 * 0,36424 * 0 0

0,36424 * 0,12391 * 0 0

0,36424 * 0,12787 * 0 0

0,36424 * 0,38407 * 0 0

0,36424 * 0,36424 * 0 0

0,0725872809



[lepponavajbHasg pacnmiMpeHHas MATPHIA

X, X, X, X, L, L, E OrBer
0,095 0,13 0,21 0,085 0 0 . 0,18
1 1 1 1 0 0 1 1
0,1 -0,023 0,01 0 0,095 1 :I 0

-0,023 0,25 0,079 0 0,13 1, 0
0,01 0,079 0,4 0 0,21 1, 0
0 0 0 0 0,085 1 40

C MOMOIIBIO MMOCTPOUHBIX onepaum‘/'l MMOJIy4YUM CAVNHUYIHYIO MATPpHUILY:

X, X, X X L L | Orser

1 0 0o 0 0 0 : 0,21401=X,

o 1 0 0 0 0 : 0,22106=X,

o o 1 0 0 0 ': 0,66334=X,

o o o0 1 0 0 | -0,0981=X,

o 0 0 0 1 0 } -1,3197/0,5=-2,639 =L
o o o0 0 0 1 : 0,11217/0,5=0,22434 =L,

Ha »TOoT pa3 B 4eTBepTOil siUelike cTOOAa OTBETOB MBI TIOJMYYMIIM OTPHIIATCIHHBINA pe-
3yJAbTaT. DTO O3HAYaeT, YTO HAM CIEQyeT WHBECTHUPOBATH OTPUILIATEIIBHYIO CYMMY B
pasmepe 9,81% kanutana B cOeperaTeibHbiii cyeT. YToOBI pemmTh mpoOIeMy OTpHUlia-
TenpbHOro X; (T.e. KOrJa 3HAUYEHHWE Ha IEpPEeceueHUM CTPOKU 1 U KpalHEero MpaBoro
CTOJIONA MEHBIIEEe WJIM PAaBHO HYJIO), MBI JOJDKHBI YIQIUTh M3 TIEPBOHAYAILHONW pac-
IIMPEHHOW MaTpUIIBI CTPOKY 1 + 2 U cToNOEel 1 U PelmuTh 3aJauyy Ui HOBOU pacIiu-
peHHON MaTpuibl. ECii 3HaYeHUS MOCIEAHUX JBYX CTPOK KpaiHEro MpaBoro CTOJOIA
MEHBIIIE WU PaBHBI HYJIIO, HAM HE O YeM OECIIOKOUTHCS, MOCKOJIBKY OHU COOTBETCTBYIOT
MHOXHUTESIM Jlarpanka M MOTyT TpPUHUMATh OTpHUIATENIbHBIC 3HAYEHUs. Tak Kak
OTpULIATETILHOE 3HAYEHHWE TEPEMEHHOM COOTBETCTBYET OTPULATEIBHOMY  BECY
YETBEPTOr0 KOMIIOHEHTA, MBI yAQJIMM W3 TMEPBOHAYAIBHOW PACIIUPEHHON MAaTPHUIIBI
YEeTBEPTHI CTONOCI U MIECTYI0 CTPOKY. 3aTeM UCHOJIb3yeM MOCTPOYHBIE ONEpaluu AJis
MIPOBEACHUS AJIEMEHTAPHBIX MPEe0Opa30oBaHMil, YTOOBI MOJIYYUTh CAMHHUYHYIO MATPUILY:

IlepBoHayaibHas PACHIMPEHHAA MATPHIA

X, X, X, L L : Ormer
0,095 0,13 0,21 0 0 . 0,18
o 1 1 0 0 :. 1
0,1 -0,023 0,01 0,095 L0

-0,023 0,25 0,079 0,13 1 . 0
0,01 0,079 0,4 0,21 1 00

C MOMOIIBIO MMOCTPOUYHBIX onepaum‘/'l MMOJIy4YUM CANHUYIHYIO MATPpHUILY:



Ortser

,
.
1 0 0 : 0,1283688 =X,
0 1 0 0 i 0,1904699 = X,
o 0 1 0 0 ! 0,6811613 =X,
o 0 0 1 0 | 2,38/05=-476=1L,
o 0o o0 o0 1 | 0,210944/0,5=0,4219=1L,

Korna BBl ynansiere CTpOKM M CTOJOLBI, BaXXHO MOMHUTH, KaKue CTPOKH KAaKUM Iepe-
MEHHBIM COOTBETCTBYIOT, OCOOCHHO KOT'/Ia TAKMX CTPOK U CTOJIOIIOB HECKOJBbKO. Jlomy-
CTUM, HaM HaJzo HaiTh Beca B moptderne npu E = 0,1965. Enuanunas marpuia, KOTo-
pPYIO MBI CHayalla TIOJy4YuM, OyJIeT COAepkaTh OTPHUIATEIIbHBIC 3HAUCHUS JJIsi BECOB
Toxico (X;) u coeperarenbHoro cuera (X4). [loaToMmy BepHEMCs K HalIel epBOHAYATb-
HOH paCIIMPEHHON MaTpPHUIIEC:

l'[epnonaqa.nmaﬂ pacmMpeHHas MaTpHIa

X, X, X, X, L, L, E Orsger Ornocures K
0,095 0,13 0,21 0,085 0 0 : 0,1965 Toxico
1 1 1 1 0 0 : 1 Incubeast
0,1 -0,023 0,01 0 0,095 1 E 0 LA Garb
-0,023 0,25 0,079 0 0,13 1 : 0 Coep. cuer
0,01 0,079 0,4 0 0,21 1 : 0 L,
0 0 0 0 0,085 1 : 0 L

2

Teneps ynanum cTpoky 3 u crosioenr 1 (oHu oTHOCATCS K TOXic0), a TAaKXKe yIaIUM CTPO-
Ky 6 u cronber 4 (OHH OTHOCSITCSI K cOeperareIbHOMY CUeTy):

IlepBoHaYa/ibHas8 paCHINPEHHAA MATPHIIA

X, X, L, L, i Orser OtnocHTes K
0,13 0,21 0 0 1 0,195 Incubeast
1 1 0 0 i 1 LA Garb
0,25 0,079 0,13 I, 0 L,
0,079 0,4 0,21 L0 L

2
Wrak, Mbl OyemM paboTaTh CO CleayIomel MaTpHIeH:

IlepBonavanbHas paciiMpeHHass MATPHIA

XZ X3 L1 L, I OTtBer OTtrocHTCA K

|

0,13 0,21 0 0 : 0,1965 Incubeast

1 1 0 0 S LA Garb
I

0,25 0,079 0,13 1 | 0 L,
|

0,079 0,4 0,21 1 | 0 L

2
1

C noMoIIIbI0 MOCTPOYHBIX ONEpaIMi MOTYYUM €UHUYHYIO MaTPHILY:



X, X, L Lz | OTtBer OTtHocHTCH K
|
1 0 0 0 0,169 Incubeast
0 1 0 0o 0,831 LA Garb
0 0 1 0 2,97 /0,5 =-5,94 L,
|
0 0 0 11 0,2779695 /0,5 =0,555939 L

Pemmte MaTpuily MOKHO TaKXe C IMOMOIIBI0 0OpamHOll MATPHUIBI KO3(PPHUIIMECHTOB.
OOpaTtHas MaTpula MPU YMHOKEHUU HA TEPBOHAYAIBHYIO MATPHUILy JTAeT CIUHUIHYIO
MaTpuily. B MaTpu4HO# anreOpe MaTpuiia 4acTo 0003Ha4aeTCsl BBIICICHHOM 3arilaBHOU
OykBoii. Hampumep, MbI MOXXeM 0003HAuUTHL MaTpuIly KoddduimeHtoB Oyksoi C.
OOpaTtHas MaTpulla ToMedaeTcs BepxXxHHUM uHAekcoM -1. OOpatHas matpuna k C
o6o3Hauaercss kak C''UToObl HCIONB30BATH ITOT METOM, HEOOXOAMMO OMpPEICIHTH
00paTHYI0 MaTpHIly s MaTpUIilbl KO3pQuimueHToB. s 3TOro mo0aBUM K MaTpHUIle

2

KO3 QHUIIMEHTOB €AMHUYHYIO MaTpHIly. B mpumepe ¢ 4 akiusiMu:

IepBonavaibHas paciIMPeHHAs MATPHIA

X, X, X, L, L, E Eaunnunas Marpuna
0,095 0,13 0,085 0 0 « 10000 0
1 1 1 0 0 1 01000 0
0,1 -0,023 0 0,095 1 E 00100 0
0,023 0,25 0,079 0 0,13 I ! 000100
0,01 0,079 0 0,21 1 , 0 000T1 0
0 0 0 008 1 1 00000 1

Hcnons3yst mocTpoyHbIe Onepayuu, mpeoopasyem MaTpuiry Kod)PHUITMeHTOB B e11-
HUYHYIO MaTpully. Tak Kak KaxJaasi IoCTpoYHas orepanus, IpoBeIeHHAs cleBa, OyneT
MPOBEJICHA U CIIPaBa, MBI MPEOOpazyeM eIMHUIHYIO MATPHILy ClipaBa B 00paTHYIO MaT-

puiry C
C C!
1 000 00 2,2527  -0,1915 10,1049 0,9127 -1,1370 -9,8806
01 00 00O 2,3248  -0,1976 0,9127 4,1654 -1,5726  -3,5056
0010 00O 6,9829  -0,5935 -1,1370  -1,5726  0,6571 2,0524
0001 00O -11,5603 1,9826 -9,8806  -3,5056  2,0524 11,3337
0000 1O -23,9957 2,0396 2,2526 2,3248  6,9829 -11,5603
0 000 01 2,0396 -0,1734  -0,1915 -0,1976 -0,5935 1,9826

-1 o o o
Tenepb Mbl MOKeM YMHOXHTH 00paTHYt0 MaTpully C Ha nepBOHavaIbHbIN KpaltHUiA

MpaBbIil CTOJOECI], KOTOPBIM B HAIIIEM CITy4ae BBITJISIAUT CIEAYIOIIMM 00pa3oM:

E

o O © o w»n



[Ipy yMHOKEHUH MAaTpHIIBI HA BEKTOP-CTOJIOCI] Mbl YMHOXKae€M BCE AJIEMEHTHI TIEPBOTO
CTOJIOLIa MaTpULIbl Ha NEpPBBIA 3JIEMEHT BEKTOpa, BCE AJIEMEHTHl BTOPOTO CTONOIA
MaTpHIIBI HA BTOPOHM AJIEMEHT BEKTOpa, M Tak nanee. Ecam Obl BEKTOp OBLT BEKTOP-
CTpOKa, MbI Obl YMHOXHJIA BCE 3JIEMEHTHI NIEPBOW CTPOKH MATPHUIIbI Ha TEPBbII AJIEMEHT
BEKTOpPAa, BCE AJIEMEHTHI BTOPOI CTPOKH MAaTpPHUIIBI HA BTOPOW 3JIEMEHT BEKTOpa, M TaK
nanee. Tak Kak pedb UJET O BEKTOPE-CTOJIOIE U MOCIETHUE YEThIPE dJIEMEHTa HyJIH, HaM
Ha/JI0 YMHOXUTH TEpBBIA cTONOer oOpaTHON Marpuisl Ha E (oxkumaemas npuObUIb
noptdersi) ¥ BTOPOH cTojder] oOpaTHOM MaTpuIlel Ha S (CymMMa BecoB). MBI TOJIyYrM
CIeIyIOIU HAO0Op YpaBHEHHH, B KOTOpPbIE MOXHO MOJCTaBUTh 3HaYeHUs E u S u
MOJTyYUTh ONTUMAaJbHbIE Beca.

Mampuunas aneebpa exnrouaem 6 cebs 20pazoo Ooabule mem U NPUNOHCEHU,
uem ObLI0 paccmompero 6 smou 2nage. Cywecmsyrom u opyeue mMemoovl MampuyHou
aneeopvl O peweHus: CUcmem JUHEHbIX ypasHeHull. Yacmo 6vl 6cmpemume CCblIKU HA
npasuno Kpamepa, cumniexc-memoo unu cumniekcHyio mabauyy. Omu  memoosl
cloJcHee, uYeM Memoobl, onucaHuvle 6 smotu enase. Cywecmgeyem MHOHCECMBO
npuUMeHeHUll MampuyHou aneebpvl 8 OU3Hece U HayKe, Mbl Jce 3aMPOHYIU ee HACOIbKO,
HACKOIbKO HeobXxo0umo 05 Hawux yeneil. /[isi boiee noopooHo2o uzyvenus MampusiHou
ancebpvl U ee NpuUMeHeHUll 6 OusHece U HAYKe PEeKOMEHOYI0 NpOYUmams KHU2Y
«Mnoocecmsa, mampuyvl u auHelinoe npocpammuposanuey Pobepma JI. Hunopecca
(Sets, Matrices, and Linear Programming, by Robert L. Childress). Cnedyiowas 2naea
NOCBAWEHA MEMOOAM, YIHCe PACCMOMPEHHBIM 8 MO 211a8e, NPUMEHUMENbHO K TH000MY
MopeyemMomy UHCMPYMEHmMY C UCNONb308AHUEM ONMUMATLHO2O [ U MeXaHUYecKux
cucmem.

I'naBa 7
I'eomeTpus noprgelien

Mbul yorce no3HakomMunuch ¢ HeCcKOIbKUMU CNOCOOAMU paciema OnmumanvHoz2o f O
puinounbix cucmem. Takoice mbl 3HaeM, Kak Haumu 3Qgexmuenyto epanuyy. B smotl
2nase Mvl NOKANCEM, KAK 00beOUHUMb Ude OnmumMaibHo2o [ u uoer 3¢ppexmusHoll
2panuybl 01 NOJYYeHUs. OeucmeumenvHo d¢gexmusnoco nopmaehens, eeomempuiecKuii
pocm Komopozo maxkcumaneHr. Mol makaice KOCHeMCs 2eomempuu nopmaers.

Jlunuu poinka kanurtaja (Capital Market Lines — CMLs)

W3 npexapiyeit rnaBbl Mbl Y3HAJIHM, KaK TapaMEeTPHUUECKU BBIBECTH 3(PPEKTHBHYIO Ipa-
HUIy. MBI MOXEM YIy4IIUTh JH000i MOpTQens MmyTeM MHBECTUPOBAHMS ONPEEIEHHON
€ro JOJHM B HAJIMYHbIE (WM, YTO TO K€ caMoe, B OeCHpOleHTHBIN BKiIan). Pucynok 7-1
JIEMOHCTPHUPYET 3Ty CUTYaLUIO TPapUUECKH.

Ha pucynke 7-1 Touka A oTpakaeT mpuObUIb 10 OE3PUCKOBBIM aKTUBaM. MBI Oyem
CUYHMTaTh, YTO 3TO MPHUOBUIL 1O 91-THEBHBIM Ka3HAUYCUCKUM 00s3aTeIhCTBaM. TaK Kak
PHUCK B JJAHHOM ciyd4ae (CTaHAapTHOE OTKJIOHEHHE MPUObUIEH) OTCYTCTBYET, TOUYKa A
HaXOJUTCs Ha HyJe [0 FTOPU30HTAIbHON OCH.



AHPR
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Jlunuss CML
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DddekTHBHAA rpaHULA
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CTaHlIapTHOC OTKIIOHCHUC

Pucynox 7-1  Veenuuenue npubviieii ¢ nomMouybo 6€3pUCKo8biX aKkmueos

Touka B cooTBeTcTByeT KacaTeabHOMY MOPT(Eno. DTO eIMHCTBEHHBIH MOPTQesb, Jie-
xamui Ha 3 PeKTUBHON rpaHHIle, KOTOPOTO KOCHETCS JIMHUSA, IPOBE/ICHHAs U3 TOUYKH C
KOOpAWHATOM: Oe3pHcKoBasi CTaBKa MPUOBUIM Ha BEPTUKAJIHHOM OCH W HOJb Ha T'OPH-
30HTaIbHOM ocu. Jlto0Oas Touka Ha oTpe3ke AB cooTBeTcTBYET moptdento u3 Touku B B
KoMOuHaIMu ¢ 0e3prCcKOBBIMH akTHBaMH. B Touke B Bce cpencTBa BIIOKEHBI TOJBKO B
noptdenb, a B TOYKE A TOJTBKO B O€3pUCKOBBIC akTHBHI. JIF00as Touka Mexay A u B co-
OTBETCTBYET OIpe/eIeHHON KOMOMHAIINY, KOT/Ia YacTh aKTUBOB HAXOJUTCS B MOpTdere,
a 4acTh B 0e3pHCKOBBIX akThBax. OTMerhTe, uTO TMOpTdenb Ha orpe3ke AB Ooiee
BBITOJICH, YeM 11000 nopTdens Ha 3(pPEeKTUBHOM IpaHHIIe TIPU TOM XK€ YPOBHE PHCKA,
TaK Kak, HaXoJsAch Ha oTpe3ke AB, oH nMmeer 6oJsiee BHICOKYIO MPUOBLIL MPU TOM XKe

ypoBHe pucka. Takum 00pazom, MHBECTOpPY, KOTOPBI XOYET MOIYYUTh MEHEE PUCKO-
BaHHBIN MTOPTdEnb, ueM nopTdens B, cieayer nHBeCTUpOBATH cpeacTBa B mopTdens B u
B OE3pUCKOBBIC aKTHBBI, @ HE CMeIaThes 1Mo 3()(HEKTUBHOM I'paHUIIE B TOUYKY C MEHBIIUM
puckoM. JInHus, BRIXOASIIAs U3 TOYKH A 0€3pHCKOBOTO YPOBHSI HAa BEPTUKAIBHON OCH U
HYJIS HAa TOPU30HTAJIBHONH OCH M Kacarolasics B OJHOW Touke 3(PPEeKTUBHON TpaHULIBL,
HasbiBaeTcs aunuell pvinka kanumana (CML). CrnpaBa ot touku B nmunus CML npen-
CTaBISICT MOPTQENnu, I71e UHBECTOP 3aHMMAET CPEACTBA JUIsl MHBECTHPOBAHUS B IOPT-
¢denb B. OTMeThTe, 4YTO HHBECTOPY, KOTOPBIA XOUET MOIYYUTh OONBIIYIO MPUObLIb, YEM
naet nopTdens B, cieayer mocTynuTh UMEHHO TaKMM 00pa3oM, MOCKOJIBKY MOpThenu
Ha jman CML cnipaBa oT Touku B maroT Oosee BBICOKYIO MPUOBLIBL, YeM mopTdenu Ha
3¢ dEeKTUBHON TpaHUIE IPH TOM ke ypoBHe prcka. Kak mpasuio, B — ouens xopoiio
nuBepcU(UIIMPOBAHHBIN TOPTdheEnsb. bonbmMHCTBO TOpTdeieid, pacronoKEHHbIX CIIpaBa
CBEpXy M ClIeBa CHM3Y Ha 3(PQEKTHBHOH I'paHUIlEC, UIMEIOT OYEHb MaJI0 KOMIIOHEHTOB,
noptdenu B cepeanHe 3hPEKTUBHON TpaHUIIBI, TJE MTPOXOAUT KacaTeabHas, TI0CTaTOYHO
XOpOIIO TUBEpcUPHUIMPOBAHBL. TpaguIIHOHHO CYUTACTCS, YTO BCE Pa3yMHbIE HHBECTOPHI
XOTAT MOJTYYUTh MAaKCUMaJIbHYIO MPUObUIb IPU JAHHOM PUCKE M MPHUHITH HAUMEHBIINUN
pPUCK TIpH 3aaHHON npuObLTU. Takum 00pa3oM, Bce MHBECTOPHI XOTST OBITH TIe-TO Ha
muann CML. Jlpyrumu ciioBamMu, BCE MHBECTOPHI XOTAT JI€pKaTh OAUH U TOT XK€
noptdenb, HO C pa3NIUYHOW JOJNeH 3aeMHBIX CpelacTB. [laHHOe paznuume Mexmy
MHBECTUIIMOHHBIM PEUIEHUEM U UHBECTUPOBAHUEM C MCIIOJB30BAaHUEM 3a€MHBIX CPEJICTB
U3BECTHO Kak meopema paszoenerus. Mbl OyaeM HCXOIUTh U3 TOTO, YTO BEPTHUKAIIbHAs
mkana (E B Teopun E — V) Beipakaer apudmernueckoe cpeqaee HPR (AHPR) s
noptdeneil, a ropuzoHTaNbHas mKkaita (V) oTrpaxkaer craHaapTHoe oTkioHeHue HPR.
Jig 3amaHHONW OE3pHCKOBOM CTaBKM MBI MOXKEM ONPENENINUTh, TJ€ HaXOAUTCA



KacaTeNnbHBIH NOpTdens Ha Hameld (PQPEeKTUBHON TpaHUIE, TaK KaK €ro KOOpPIAMHATHI
(AHPR, V) MakcuMu3upyIoT cIeayromnyo GyHKIHIO:

(7.0 la) Kacarenbnsiit noptdens = MAX{(AHPR - (1 + RFR))/ SD},

raie MAX{} = MmakcumanbHOE 3HAYCHHE;

AHPR =apudmernyeckoe cpeanee HPR, 1. e. xoopaunara E mannoro moprdens Ha
3¢ PeKTUBHOMN TPAHHUIIC;

SD = crangaptHoe otkinonenue HPR, 1. e. xoopnumnara V panHoro moptdens Ha
3¢ PeKTUBHOMN TPAHHUIIC;

RFR== 6e3puckoBas craBka (risk-free rate).

B ypaBuenun (7.0la) popmyna BHyTpu ckoOok ({}) mpeacraBisier coOOW OTHOIICHHE
[apna. OtHomenue Illapna nnst mopTdens — 3TO OTHOIICHHE OKUIAEMBIX H30BITOY-
HBIX 3HAUEHUH NpHOBUTM K CTaHJapTHOMY OTKJIOHeHHI0. [loprdens ¢ HamOombmmm
orHomenueM lllapma sasiercs moprdenem, rae nuauss CML kacaercs 3ddexkTuBHOM
rpaHuUbl Ipy JaHHOM 3HaueHuu RFR.

Crnenyrommas TabauIa moka3bIBaeT, Kak UCIOIB30BaTh ypaBHeHHe (7.01a). B mepBbix
JBYX CTOJIOIaX yKa3aHbl KOOPAWHATHI Pa3IMUHBIX noprdenei Ha 3¢ (HeKTUBHON TpaHH-
ne. Koopaunarer nansl B popmate (AHPR, SD), uto cooTBercTByeT ocsim Y u X puCyH-
ka 7-1. B Tperbem cTonOIe TIpeACTaBICHbI JaHHbIe, TOTy4YeHHbIe U3 ypaBHeHus (7.01a),
nipu Oe3puckoBoii craBke 1,5% (AHPR= 1,015). Ms1 ucxonum u3 toro, uro HPR nmeror
KBapTaJbHbIC 3HAYCHMs, TaKUM O0pa3oM, KBapTajibHas Oe3puckoBas crtaBka 1,5%
MPUMEpPHO paBHA TOAOBOM Oe3puckoBoii craBke 6%. Hampumep, mis Tperbero Habopa
koopaunar (1,002; 0,00013) monyuum:

(AHPR - (1 + RFR)) / SD = (1,002 - (1 + 0,015)) / 0,00013
= (1,002 - 1,015) / 0,00013
=-0,013 /0,00013
=-100

[IpoBenem naHHBIN pacdeT I Kaxaod Touku Ha d(QexkTuBHON rpaHuie. Makcu-
ManbHOe 3HaueHue ypaBHenus (7.01a) 0,502265 coorBercTByeT koopauHaTtam (1,03;
0,02986), oHM 3a7al0T TOYKY, KOTOpasi COOTBETCTBYET Touke B Ha pucynke 7-1, rae nu-
Hust CML kacaercst ¢ ¢exkTUBHOM rpaHuubl. Touka KacaHusi COOTBETCTBYET OMpeie-
neHHoMy mopTdento Ha dddexTuBHON rpanuie. OtHomenune [llapna ompexnenser Ha-
kjoH CML, npuueM caMbIM KpyThIM HAaKJIIOHOM 00J1ajiaeT KacatesibHas K 3(p(heKTuBHON
rpaHHuIIe.

DddexTuHas rpanuna Jlumma CML
AHPR SD Ypasnenne (7.01a) IIponent AHPR
RFR =0,015
1,00000 0,00000 0 0,00% 1,0150
1,00100 0,00003 -421,902 0,11% 1,0150
1,00200 0,00013 -100,000 0,44% 1,0151
1,00300 0,00030 -40,1812 1,00% 1,0152

1,00400 0,00053 -20,7184 1,78% 1,0153



IIpooondicenue

AHPR Doddexrusnas rpanuua SD Vpasueunue (7.01a) JIuaus CML Ilpouent AHPR
1,00500 0,00083 -12,0543 2,78% 1,0154
1,00600 0,00119 -7,53397 4,00% 1,0156
1,00700 0,00163 -4,92014 5,45% 1,0158
1,00800 0,00212 -3,29611 7,11% 1,0161
1,00900 0,00269 -2,23228 9,00% 1,0164
1,01000 0,00332 -1,50679 11,11% 1,0167
1,01100 0,00402 -0,99622 13,45% 1,0170
1,01200 0,00478 -0,62783 16,00% 1,0174
1,01300 0,00561 -0,35663 18,78% 1,0178
1,01400 0,00650 -0,15375 21,78% 1,0183
1,01500 0,00747 0 25,00% 1,0188
1,01600 0,00849 0,117718 28,45% 1,0193
1,01700 0,00959 0,208552 32,12% 1,0198
1,01800 0,01075 0,279036 36,01% 1,0204
1,01900 0,01198 0,333916 40,12% 1,0210
1,02000 0,01327 0,376698 44,45% 1,0217
1,02100 0,01463 0,410012 49,01% 1,0224
1,02200 0,01606 0,435850 53,79% 1,0231
1,02300 0,01755 0,455741 58,79% 1,0238
1,02400 0,01911 0,470873 64,01% 1,0246
1,02500 0,02074 0,482174 69,46% 1,0254
1,02600 0,02243 0,490377 75,12% 1,0263
1,02700 0,02419 0,496064 81,01% 1,0272
1,02800 0,02602 0,499702 87,12% 1,0281
1,02900 0,02791 0,501667 93,46% 1,0290
1,03000 0,02986 0,502265 (1K) 100,02% 1,0300
1,03100 0,03189 0,501742 106,79% 1,0310
Ipooondncenue

AHPR D¢ dexruBHas rpanuna SD VYpasuenue (7.01a) Jlunust CML IIpouent AHPR
1,03200 0,03398 0,500303 113,80% 1,0321
1,03300 0,03614 0,498114 121,02% 1,0332
1,03400 0,03836 0,495313 128,46% 1,0343
1,03500 0,04065 0,492014 136,13% 1,0354
1,03600 0,04301 0,488313 144,02% 1,0366
1,03700 0,04543 0,484287 152,13% 1,0378

1,03800 0,04792 0,480004 160,47% 1,0391



1,03900 0,05047 0,475517 169,03% 1,0404

1,04000 0,05309 0,470873 177,81% 1,0417
1,04100 0,05578 0,466111 186,81% 1,0430
1,04200 0,05853 0,461264 196,03% 1,0444
1,04300 0,06136 0,456357 205,48% 1,0458
1,04400 0,06424 0,451416 215,14% 1,0473
1,04500 0,06720 0,446458 225,04% 1,0488
1,04600 0,07022 0,441499 235,15% 1,0503
1,04700 0,07330 0,436554 245,48% 1,0518
1,04800 0,07645 0,431634 256,04% 1,0534
1,04900 0,07967 0,426747 266,82% 1,0550
1,05000 0,08296 0,421902 277,82% 1,0567

Cnenyronmuii cronoer] «IIporeHT» OTpakaeT MPOIEHT aKTHBOB, KOTOPBIC HEOOXOIMMO
WHBECTUPOBATh B KacaTeNbHBIM MOpT(enb, eciu Bl HaxonuTech Ha juauu CML npu
OIpEeCIEHHOM 3HAaY€HUM CTaHJIAPTHOTO OTKJIOHEHHUA. J[pyrumu ciaoBaMH, MOCIEIHSS
cTpoka B Tabmnuie (mpu ctanaapTHOM oTkioHeHHH 0,08296) cOOTBETCTBYET HAIMYHUIO
277,82% BamMx akTUBOB B KacaTeIbHOM MopTdesie (OCHOBHAs cyMMa WMHBECTHLMH U
3aem eule 1,7782 nmomnmapa Ha KakAbli MHBECTHUPOBAHHBINA JOJUIAp ISl JalbHEHIIEro
nHBecTUpoBaHus). [IpolieHTHOE 3HaUeHNE MOYKHO PACCUUTATh, €CJIM 3HATh CTAHAAPTHOE
OTKJIOHEHHE KacaTeJIbHOro moprdens:

(7.02) P=SX/ST,

rae  SX = KoopAauHaTa CTaHIAPTHOTO OTKJIOHEHUS OINPENETICHHOW TOYKW Ha JIMHUU
CML;
ST = koopauHaTa CTaHJAPTHOTO OTKIOHEHUS KacaTeIbHOTO MOpThes;

P= nporeHT akTHBOB, KOTOpPBIE HEOOXOAMMO MHBECTHUPOBATH B KacaTeIbHBIN MOPTQEb,
yT00BI OBITH Ha IMHUK CML 1719 manHoro 3Hadenust SX.

Takum o0Opa3oM, eciau 3HAYEHHWE CTAHAAPTHOTO OTKJIOHEHHs TOYKM Ha JuHuM CML
(0,08296) u3 mocneaHeR CTPOKH TAOMWIBI pa3fe/UTh HA 3HAYCHUE CTAaHIAAPTHOTO OT-
KIoHeHus KacatenbHoro noptdens (0,02986), Ml momyuum 2,7782, 4TO COOTBETCTBYET
277,82%.

B nocnennem cronbie tabmuiel mokazaHo AHPR nuann CML nipu maHHO# KOOpau-
HaTe CTaHJAPTHOTO OTKJIOHEHUS. OHO PacCUUTHIBAETCS CIAEAYIOUIUM 00pa3oM:

(7.03) ACML = (AT *P) + ((1 + RFR) * (1 - P)),
rae ACML = AHPR nuaun CML npu JaHHOM KOOpJIWHATE PHUCKA, WA COOT-
BETCTBYIOIIEM MPOLIEHTE, paccunuTanHoM u3 (7.02);

AT =3nauenne AHPR kacatenbHo# To4kH, monyyeHHoe u3 (7.01a);

P= npornenT B kacarensHOM noptderne, paccuntanabiii u3 (7.02);

RFR= 6e3puckoBas craBka.

CranmapTHOE OTKIIOHEHUE omnpeeraeHHoM Touku Ha TuHud CML st nannoro AHPR
PaCCUUTHIBACTCS CIAEAYIOLUIUM 00pa3oM:

(7.04) SD=P*ST,



rie  SD = craHmapTHOe OTKIOHEHHE B JaHHOW Touke Ha JjuHuu CML npu
onpezaeneHHoM mporieHTe P, coorBercTBytomem gannomy AHPR;

P = npornenT B kacarenbHOM noptdene, paccuuTaHubiid u3 (7.02);

ST = 3nauenune CTAHAAPTHOTO OTKJIOHCHHSA KaCATCIIBHOT'O HOpT(l)CJ'ISI.

I'eomeTpuueckas 3pexTUBHAS TPAHUIIA

OcoOeHHOCTh pHCyHKa 7-1 COCTOUT B TOM, YTO OH OTOOpakaeT apu(pMeTHIeCKoe Cpei-
Hee HPR. Ecau mpuObuin perHBECTUPYIOTCS, TO Al KOOPAUHATHI (G (EeKTUBHON Tpa-
HULBI 110 OCH Y IIPaBUJIbHEE paccMarpuBarh reomerpudeckoe cpeagnee HPR. Takon
noaxoa MHoroe menser. @opmyna s mpeoOpa3zoBaHus TOUYKH Ha A(h()EKTUBHOMN Tpa-
Hute u3 apupmernueckoro HPR B reomerpuueckoe Takoa:

(7.05) GHPR=(AHPR " 2-V) " (1/2),
rae GHPR = reomerpuueckoe cpeanee HPR;

AHPR = apudpmernyeckoe cpeanee HPR;

V= KoopanHara nucrepcuu (OHa paBHa KOOpAWHATE CTaHJApPTHOTO OTKJIIOHEHHS B
KBaJipare).

AHPR

GHPR

Pucynok 7-2 Ogpexmusnasn epanuya c peunsecmuposanuem u 6e3 peuHsecmuposaus

Ha pucynke 7-2 noka3ana 3¢ ¢exkTuBHasi TpaHHIa, COOTBETCTBYIOIIAs apH(PMETHIECKUM
cpeqnuM  HPR, w rpanuna, cooTBeTcTByMOmias reomerpuyeckuM cpennum HPR.
[TocMoTpHTE, UTO IPOUCXOTUT € FIPPEKTUBHOMN IPaHUIICH TPU PEUHBECTHPOBAHUH.
[ToctpouB mguauio GHPR, woxHO ompeaenutb, Kako mOpTQEns SBISICTCS
F€OMETPUUYECKH ONTUMaJbHbIM (HauBbiciiasgs Touka Ha JuHud GHPR). Bei Moxere
HaWTH HTOT TopTdensb, npeodpazoBaB AHPR u V kaxnoro moprdens Ha 3¢ hekTUBHOM
rpanniie AHPR B GHPR ¢ momompio ypaBuenust (7.05) u BbIOpaB MakcHMallbHOE
sHauenne GHPR. Opnako, 3nas AHPR u V moprdeneit, nexammx Ha 3¢ GHEKTUBHOMN
rpanniie AHPR, MoxxHO emie mpoine OnpeienuTb TeOMETPUUECKUH ONTUMAabHbIN
nopT¢enb, OH T0JKEH YIOBIETBOPATD CIEIyIONIEMY YPaBHEHUIO:

(7.06a) AHPR-1-V=0,



rie  AH PR = apudmernueckoe cpennee HPR, 1.e. koopnunara E manHoro moprdens
Ha 3 (PEeKTUBHON TPAHHUIIC;

V= nucnepcust HPR, T.e. koopaunara V nanHoro noprdens Ha 3QpPeKTUBHOIN rpaHHILIE.
Ona paBHa CTaHJAPTHOMY OTKJIOHEHHUIO B KBaJpaTe.

VYpaBuenue (7.06a) Takke MOKHO IPEJCTABUTH CIEIYIOIIUM 00pa3oM:
(7.066) AHPR-1=V

(7.068) AHPR-V=1
(7.06r) AHPR=V+1

Heo6xonumo cnenate HEOONBLIOE 3aMEYaHHME I10 I'€OMETPUUECKOMY ONTHUMAaTbHOMY
noptdento. Jucnepcuss B moptdene B oOmEM CiIydae HUMEET MOJOKHUTEIBHYIO
KOppeJsIMI0 C HauXyJIIIMM IpourpsinieM. bornee Bbicokas nucrnepcust OOBIYHO CO-
OTBETCTBYeT NOPTQeto ¢ Oojiee BHICOKAUM BO3MOYKHBIM IPOUTPHIIIEM. Tak Kak reo-
METPUYECKUN ONTHUMAaJIbHBIN mopTdend sBisercs noprdenem, ans koroporo E u V
paBHbl (mpu E=AHPR- 1), MbI MOXeM 0OMyCTUTh, YTO T€OMETPUUECKHUI ONTHUMAaJIbHBIN
noptdens Oyner uMeTh BbicOKMe mnpourpbiuu. Paxktuyecku, yem Ooibme GHPR
re€OMETPHUYECKOT0 ONTHMAIBHOTO MOpTdens (T.e. ueM Ooublie 3apadaTeiBaeT NOPTHETH),
TeM 0O0JIbIlle MOKET OBITh €r0 TeKYILIUI MPOUTPHIIT (OTKAT MO OallaHCy cyeTa), TaK Kak
GHPR nonoxurensHo xoppenupoan ¢ AHPR. 3necy mbl Buaum Hekuil mapagokc. C
OJTHOM CTOPOHBI HaM CJIEIyeT MCIOJIb30BaTh T€OMETPUUECKUM ONTUMAIbHBIN MOPTQEb,
C JAPYyroil — 4eM BbIIIE CPEAHEE NeOMETPUYECKoe MopTdens, TeM OOoJpIIMMH OyAyT
OTKaThl MO OajaHCy cyeTa B MPOLEHTHOM BBIpRXEHUH. MBI 3HaeM TaKkke, YTO NpHU
IUBEpCU(PHKAIIMKA  CIEAYeT BBIOMpaTh MOpPTHENs ¢  HAWBBICIIUM  CPEIHHUM
IeOMETPUUECKUM, a HE ¢ MUHUMAJIbHBIM MPOUTPBILIEM, HO 3TH BEJIMYUHBI CTPEMSTCS B
IIPOTUBOIMOJIOXKHBIX HampasieHusax! ['eomeTrpuueckuil onTUMaNbHbIN MOpTdeas — 3TO
noptdennb, KOTOPBI pacIoNioKeH B TOYKe, riae JuHusA, npodepueHHas u3 (0, 0) c
HaKJIOHOM 1, mepecekaet 3pdexTuBHyto rpanuy AHPR.

Pucynoxk 7-2 nokaseiBaeT 3¢ (eKTUBHBIE TPAHUIIBI HA OCHOBE OJTHOM CIEeTKH. MBI MOXeM
npeoOpaszoBatk reomerpuueckoe cpeaaee HPR 8 TWR ¢ moMomibio ypaBHEHUS:

(7.07)  GTWR = GHPRA N,

rae GTWR = 3HaueHMEe BEpTUKAIBbHOM OCH, COOTBETCTBYMOIIEe AaHHOMy GHPR
nociie N clIesoK;

N - gancao CICJIOK, KOTOPBIC MbI XOTHM HUCII0JIb30BAaTh.

ATWR

GTWR




Pucynok 7-3 Ogppexmusnasn epanuya c peunsecmuposanuem u 6e3 peuHsecmuposaHus

ATWR

GTWR

Pucynok 7-4 Ogpgpexmusenas epanuya c peunsecmuposanuem u 6e3 peuHsecmuposamus

IIycte Hamelr wnensto Oyaer AHPR npu 3HaueHun V, KOTOpoe COOTBETCTBYET
reOMEeTPUUECKOMY ONTHUMallbHOMY noptdento. B 3nHamenarene (2.09a) mMbl ucnosib3yeM
CpefHee T'eOMETPUYECKOe TI'€OMETPHUYECKOro ONTHMaibHOrO mnoptdens. Temepb Mbl
MOJKEM OIIPE/ICIHUTh, CKOJBKO CIEIIOK HEOOXOAMMO U TOTO, YTOOBI MPHUBECTH HAII
IE€OMETPUUECKUN ONTUMANbHBIM TOpTdenr K OJHOH chenke apupMeTHYeCKOro
noptgens:

N=In(1,031)/In(1,01542) =0,035294/0,0153023 = 1,995075

Takum oOpa3zoM, MOKHO OXHUAaTh, 4To yepe3 1,995075, wim npubauzutensHo dyepes 2
caenky, ontuManbHoe GHPR nocturner coorBercTBytromero (mpu tom xe V) AHPR
IUI1 OJHOM CHEeNKH. 3]1eCh BO3HUKAeT MpoOsieMa, KOTopas 3aKjIo4aeTrcs B TOM, 4TO
ATWR nomkHO oTpaxarb TOT (pakT, 4TO HPONIUIM JABE CAEIKU. lpyrumu cioBamu,
korga GTWR nmpubmmwkaercst k ATWR, ATWR nBuraercst BBepx, X0TsS U € IIOCTOSTHHOM
ckopocthto (B orimune ot GTWR, kortopoe yckopsercs). MOXHO pEWIUTh 3Ty
npobaemy ¢ momonisio ypaBaHeHuit (7.07) u (7.08) mist pacdyera T€OMETPUUYECKOTO
apupmernyeckoro TWR:

(7.09) GHPR*N=>1+N=*(AHPR- 1)

Tak xak MblI 3HaeM, uto, korga N = 1, G Bcerzma MeHbIe A, MOKHO miepedpa3upoBaTh
Borpoc: «IIpu ckonpkux N G Oynmer paBHO A?» MareMatnuuecku 3TO OyJET BBHITIISAIACTh
TakKuM 00pazom:

(7.10a) GHPR * N=1+ N (AHPR - 1),
YTO MOXHO MPEJCTABUTDH CIEAYIONTIM 00pa3oM:
(7.106) 1|+ N=(AHPR - 1)- GHPR " N=0,

NN



(7.10B) 1+ N+*AHPR-N-GHPR " N=0,
58)07¢

(7.10r) N =(GHPR ~ N-1)/(AHPR - 1)

N B ypaBHenusix ¢ (7.10a) mo (7. 10r) mpeacrasinser co00il KOTUIECTBO CAETIOK, KOTOPOE
HE0OXO0aUMO I TOoro, 4To0bl Teomerpuieckoe HPR cramo paBHO apudmernyeckomy.
Bce Tpu ypaBHEHMS DKBUBAJICHTHBI. PelleHre MOXKHO MOJIYYHUTH METOIOM HTEpalUi.
3Has Ayg  HAIIETo reomeTpudeckoro ontuManbHoro mnoptdens GHPR= 1,01542 u
cootBercTByromee AHPR= 1,031 u pemas moboe ypaBaenue ¢ (7.10a) mo (7. 10r), Ml
Haxoaum, 9to N = 83,49894. Takum o0Opa3om, mocie Toro, kak mpoiaer 83,49894
cnenku, reomerpudeckoe TWR nmoronut apudmernueckoe. IlomydeHHbI pe3yibTar
cipaBeyiuB 11 Tex TWR, KOTOpble COOTBETCTBYIOT KOOpAMHATE AUCIEPCUU
reoMeTprUecKoro onTuMainbHoro noprgens.Tak xe, kak 1 AHPR, GHPR umeer cBoro
muanto CML. Pucynok 7-5 moxkaseiBaer kak AHPR, tak 1 GHPR ¢ nunusamu CML,
paccynTaHHBIMU Ha OCHOBE 0€3pPHCKOBOM CTaBKU.

AHPR

GHPR

SD
Pucynok 7-5 AHPR, GHPR u ux aunuu CML

3nas CML g AHPR, moxno paccuntate CML niss GHPR cnenyrommm o6pazom:

CMLG=(CMLA " 2-VT*P) ~ (1/2),
CMLG = xoopaunata E (mo Beprukanu) muauun CML gns GHPR npu pannHoit
KoopauHate V, COOTBETCTBYIOMIEH P;

CMLA= koopmunatra E (mo Beprukamu) nuauun CML mns AHPR npu nannoi
KoOopauHarte V, cOOTBETCTBYIOLIEH P;

P = npoueHT B kacarenbHOM nopTderne, paccuuTanHbli u3 (7.02);

VT = koopanHaTa TUCTIEPCUN KacaTeIbHOTO MOPTQeEs.

Crnenyer uMeTh B BUIY, UTO JUIsI TaHHOM OE3pUCKOBOM CTaBKH KacaTeJbHBINA MOPTQENs U
reOMETPUYECKUI ONTHMAJIBHBIN MopT(ens B o0IeM cirydae He oanHaKoBbl. [lopTdenn
OyAyT UJCHTUYHBIMH IIPU BBIMOJIHEHUH CIIEIYIOLIEr0 paBeHCTRA!

(7.12) RFR=GHPROPT-1,

rae RFR = 6e3puckoBas cTaBka;



GHPROPT = cpennee reomerpuueckoe HPR reomerpuueckoro ontumanbHOIO
noptdens, T.e. koopauHata E moptdens Ha 3¢ dhekTuBHOM TpaHuIe.

Tonbko koraa pasnocts GHPR reomerpudeckoro ontuMaibHOTO NOPTHENS U TUHUIIBI
paBHA OE3PHUCKOBOM CTaBKE, TEOMETPUUYCCKUN ONMTUMATBHBIA MOPTHETh M KacaTelbHBIH
noptdens 0ynyt onuHakoBbiMU. Ecin RFR > GHPROPT - 1, Torna reomerpuueckuit
ONTUMANBHBIA TOpTdens Oyner cineBa (T.e. MMETh MEHBIIYIO AHCIEPCHIO, YeM
kacaTenbHbli opTdens). Ecam RFR < GHPROPT - 1, Torna kacatensHblil nopTdens
Oyzer cieBa (T.e. IMETh MEHBUIYIO JUCIIEPCHIO, YEM T'€OMETPHUYECKUN ONTHUMAIbHBIN
noptdens). Bo Bcex ciayuasx kacarenbHbIN opTdenb, KOHEYHO K€, HUKOTJaa He OyaeT
umetsb 6osee Beicokoe GHPR, uem reomerprudeckuii onTuManbHbIi TOPTHEb.
OtmetbTe Takxke, yto Touku kacanuss CML k GHPR u CML x AHPR umeror onny
koopaunaty SD. Mbl MOokeM HCTOIb30BaTh ypaBHeHue (7.01a) myis moucka KacaTesb-
Horo noptdenst GHPR, 3amenus B (7.01a) AHPR na GHPR. B pesynbraTe momydurcs
ClIeyIOllee yPaBHEHUE:!

(7.016) Kacarenpubiii moprdens = MAX{(GHPR - (1 + RFR)) / SD},

rre  MAX{}= makcumanabHOE 3HAYCHHE;

GHPR = reomerpuueckoe cpenaee HPR, T.e. koopaunata E  manHoro moptdens Ha
3¢ PEKTUBHOHN TpaHHUIIE;

SD = crangaptHoe otkimoHerne HPR, T.e. xoopmamaara SD manHOTO TIOpT(ens Ha
3¢ (heKTUBHON TPAHUIIE;

RFR = 6e3puckoBas cTaBka.

Heorpanu4yennsie noprgenn

B sTom paznene Mbl yBUAMM, YTO MOKHO MOAHATH NMpHOBLIH Bhitie uHun GCML, ecnu
CHSTh OIpaHMYEHHE Ha CyMMy BecoB. JlaBailiTe BepHEMCsS K T€OMETPUYECKUM OII-
TUMaNbHBIM 1OopTdensaM. Ecnu Mbl mompoOyeM COCTaBUTh T'€OMETPUUYECKUI OINTH-
MaJIbHBIA MOPT(ENb U3 HAIUX YeTHIPEX PBIHOYHBIX cucteM — Toxico, Incubeast, LA
Garb u cbeperarenpbHOro c4yera, To ¢ MOMOIILI0 ypaBHeHuid ¢ (7.06a) mo (7.06r) HaitneMm,
YTO OH siBiIsieTcst TakoBbIM 1ipu E, paBHOoM 0,1688965, u V, paBaom 0,1688965. Cpennee
reoMeTpuueckoe Takoro noptdens Oyner paBHo 1,094268, a cocraB moptdens Oyaer
UMETh BU/I:

Toxico 18,89891%
Incubeast 19,50386%
LA Garb 58,58387%
COeperaTenbHblil cueT 0,03014%

[Ipu pemennun ypaBuenuit ¢ (7.06a) no (7.06r) HeoOXOAUMO HCIIOJIB30BATh METOJI UTE-
pauuii, T.e. BbIOMpaTh TecTupyemoe 3HadeHue g E u pemats marpuiy ans storo E.
Ecnmu monmyueHHoe 3HadeHue mucriepcuu Ooibine 3HadueHus E, 3To o3HadaeT, 4ro Tec-
TUpyeMoe 3HadeHue E CIMIIKOM BBICOKOE M B CIIEAYIOLIEH MOMBITKE CIEAyeT ero MoHU-
3UTh. BBI MOXeETE OIpeneNuTh JUCTIEPCHIO0 TIOPT(dEs, UCTIONb3Ysl OAHO U3 YPaBHEHHUH C
(6.06a) mo (6.06r). IloBTOpsiiTe mpoliecc, Moka He OyIeT BBIMOIHATHCA JII000E U3 pa-
BeHCTB ¢ (7.06a) mo (7.06r). Takum 0Opa3oM BbI MOJIYYUTE TEOMETPUUECKHUI ONMTUMATTh-
HBI TOpThens (OTMEThTE, YTO BCE pacCMOTpeHHbIe mopTdenu Ha 3¢ GdEeKTUBHON Tpa-
Hune AHPR wnu Ha a¢dextuBnoil rpanune GHPR omnpenenstorcs ¢ yuetom Toro, 4to
cymma BecoB paBHa 100%, unu 1,00). Bcnomuure ypaBuenue (6.10), ucnonabszyemoe B
MEPBOHAYAIBHOW PAaCHIMPEHHOW MaTpHIe ISl OWCKa ONTHMAJIbHBIX BECOB MOPTQEIs,
ypaBHEHHE OTpa)kaeT TOT (akT, YTO CyMMa BECOB paBHa 1:

N
(6.10) Q. X)-1=0,
i=1

rue N = KOJIM4eCTBO LIEHHBIX OyMar, COCTAaBIISIOUINX OPTheb;



X. = NOpOLEHTHBI Bec LeHHOM Oymarm L VYpaBHeHHE Takke MOXXHO IpPEACTABUTH

CIIEYIOIIUM 00pa3zoMm:

N
XX)=1

MpbI MOKeM HalTH HEeOrpaHUUYEHHbIN ONTUMAaIbHBIN NOPT(dEb, €M JEBYIO YacTh 3TOrO
ypaBHEHUsI IPUPABHATH K 4uciy Oombine 1. J{7st aToro n00aBuM erie oJHy PHIHOYHYIO
cHCTeMy, HaszbIBaeMylo Oecnpoyenmmuvim ekaadom (non-interest-bearing cash (NIC)), B
MEPBOHAYANBHYIO pacIIMpeHHYI0 Marpuiy JlaHHas pbIHOYHAs cucTtemMa OyJeT UMETh
nHeBHoe cpennee apugmernyeckoe HPR= 1,0, a crangapTHOe OTKIIOHEHHE, AUCTIEPCUIO
n koBapuanuio gHeBHBIX HPR paubivu 0. Koaddummentst xoppensimuu NIC ¢ moboi
JIPYroil ppIHOYHOM cucTeMOi Becerna paBHbl 0.

Teneppb ycTaHOBMM OTpaHMYEHUE CYyMMBbl BECOB Ha HEKOTOPOE MPOU3BOJIBHOE YHCIIO,
Oonbliee enuHHUIBI. XOPOIIMM IE€PBOHAYAIbHBIM 3HAY€HHEM OyAeT KOJIMYECTBO
UCIOJIb3YEMBIX phIHOYHBIX cucTeM (0e3 NIC), ymHOkeHHOE Ha TpH. Tak Kak Mbl UMeeM
4 peiHOuHBIE cucTeMbl (He yuuTbiBast NIC), To orpaHnduM cyMMy BecoB 4%3=12.

OTMmeTbTE, YTO MBI MPOCTO YCTAaHABIMBAEM OTPaHUYEHUE HA MPOU3BOJIBHOE 3HaYe-
HUe, Oosbliee eAWHUIBl. Pa3sHOCTh MEXIy 3TUM BBHIOPAaHHBIM 3HAYEHHEM U CYyMMOM
IIOJTy4YE€HHBIX BecoB OyaeT BecoM cucteMbl NIC.

Ha camom nene, mMbl He cobupaemcsi nHBecTHpoBaTh B NIC. DTO MpocTO 10MONIHU-
TeJbHasI IepeMEHHasi, C MOMOIIbI0 KOTOPOH MBI CO37alUM MaTpPHUILy JJIsl TIOTyUYEHUS
HEOIPAaHUUYEHHBIX BECOB PBIHOYHBIX CHUCTEM. Temepb BO3bMEM MapaMeTpbl HAllUX dYe-
ThIpEX PHIHOYHBIX CUCTEM M3 TaBbl 6 1 1o6aBuM NIC:

HNuBecTrims Oxupnaemas OxupaeMoe cranaapTHoe
npa6eL1b B BHae HPR OTKJIOHEH e NMPHOBLIH
Toxico 1,095 0,316227766
Incubeast Corp. 1,13 0,5
LA Garb 1,21 0,632455532
CoOeperaTeNbHBIH cUeT 1,085 0
BecnpoLieHTHEII BKJIAJ 1,00 0

KoBapuanmu peiHOYHBIX cucTeM, BKIodast NIC, OyayT Clie Ty oM

T I L S N
T 0,1 -0,0237 0,01 0 0
1 -0,0237 0,25 0,079 0 0
L 0,01 0,079 0,4 0 0
S 0 0 0 0 0
N 0 0 0 0 0

Ho6aBuB NIC, MBI HOJTy4YHMM 5 PBIHOYHBIX CHCTEM, M 00oOIIeHHas (¢opma HEepBOHA-
YaJbHOW PACIIMPEHHON MaTPHIBI OYAET BBIMIAACTh CIETYIONM 00pa3oM:



X*U+X,*U+X,*U, +X,*U+X,*U=E

XXX, +X+X=S

X, *COV,,  +X,*COV,,+X,*COV,, +X,*COV,,+X,*COV, ,+0,5%
*L* U +0,5%L,=0

X, xCOV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X, *COV, ,+0,5+
*L+U,+0,5+L,=0

X, *COV,, +X,*COV, ,+X, *COV, ,+X,*COV, ,+X,*COV, ,+0,5*
*L,#U,+0,5%L,=0

X, *COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X,*COV, ,+0,5%
* L+ U, +0,5+L,=0

HCOTPAaHNYCHHBIX BECOB PHIHOYHBIX CUCTCM. Tenepb BO3bMCM MApaMETPhI HAIUX YC-
TBIPEX PHIHOYHBIX CUCTEM U3 r1aBbl 6 U qo6aBum NIC:

WuBecTuus Osxupaemast npuObLIb B BUAe  OxkupaemMoe CTaHJapTHOE
HPR OTKJIOHEHHE TIPUOBLITH

Toxico 1,095 0,316227766

Incubeast Corp. 1,13 0,5

LA Garb 1,21 0,632455532

COeperaTenbHbIH caeT 1,085 0

BecnponenTHsIil Bi1ag 1,00 0

KoBapuanmu peiHOYHBIX cucTeM, BKIodas NIC, OyayT cienyrommMu:

T | L S N
T 0,1 -0,0237 0,01 0 0
| -0,0237 0,25 0,079 0 0
L 0,01 0,079 0,4 0 0
S 0 0 0 0 0
N 0 0 0 0 0

Jlo6aBuB NIC, MBI moiayunM S5 PBIHOYHBIX CHCTEM, M 0000mIeHHas ¢opma IepBOHA-
YaJIbHOW PaCIIMPEHHOM MATPHUIIBI OyIET BBITIISAACTD CICAYIOUIMM 00pa3oM:

Xl*U1+X2*U2+X3*U3 +X4*U4+X5*U5=E

X+X+X, +X+X=S

X, *COV,,  +X,*COV,,+X,*COV,, +X,* COV,, + X, x COV, ,+0,5+
*L,*U +0,5%L,=0

X, *COV,, +X,*COV,,+X,*COV, ,+X,*COV, ,+X, *COV, ,+0,5%
«L *U,+0,5+L,=0

X, *COV,, +X,*COV,,+X,*COV, ,+X,*COV, ,+X, *COV, ;+0,5%
*L,*U,+0,5%L,=0

X, *COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X, *COV, ;+0,5%
*L *U,+0,5+L,=0

X, *COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X,*COV, ;+0,5*
*L*U+05%L, =0,



roe E = oxunaemMasa npuObuts TOpTdhes;
S = orpaHuYeHNEe CYMMBI BECOB;
COV, ;= KoBapualiusi MEXAY LIeHHbIMU GyMaramu A 1 B;
X, = IPOLICHTHBIA BEC LUEHHOM Gymary i;
U, = oxumaeMasa npu6puib LEHHOM OyMmard i;
L, = nepebiit MHOXMTEND Jlarpanxa,
L, = Bropoit MHoxuTeb Jlarparxa.

[Tocne Brimtouenus NIC nepBoHavangbHast paclIMpeHHast MaTpuIa IPHOOpPETET BUA:

X, X, X, X, X, L, L, : Orser
0,095 0,12 0,21 0,085 0 I E

1 1 1 1 0 : 12
0,1 -0,0237 001 0 0 0,005 1 E 0
20,0237 025 0,079 0 0 0,13 1 ! 0
0,01 0,079 04 0 0 0,21 1 : 0
0 0 0 0 0 0,085 1 I 0
0 0 0 0 0 0 1 : 0

OTmeTbTe, YTO 3HAUEHUE Ha NIEPECEYeHUH CTOJIOA OTBETOB U BTOPOM CTPOKH, T.€. Orpa-
HUYEHHE CyMMBI BECOB, PAaBHO KOJMYECTBY PHIHOUHBIX cucTeM (He Bkitoyas NIC), ym-
HOkeHHOMY Ha 3. C OMOIIBIO AJIEMEHTapHBIX MPeoOpa3oBaHMii, OMMCAHHBIX B TJIaBE 0,
NOJYyYUM €IWHUYHYIO MaTpully. Temepb Bbl MOXETe ONpeaeauTh SPPEKTHBHYIO
rpaannty AHPR u sddexrtunyro rpanny GHPR miis moprdens ¢ HeorpaHndyeHHBIMHU
Becamu. O¢¢extuBHas rpanuna AHPR s moprdenst ¢ HeorpaHndeHHBIMH Becamu
COOTBETCTBYET HMCIIOJIB30BAHMIO pPhlUara (3aeMHOTO KanuTtaja) 6€3 peMHBECTUPOBAHMUS.
OddextuBnas rpanuma GHPR cooTBercTByeT WHCMONB30BaHHMIO phluara MU PEHH-
BECTHPOBAaHUIO TpHObUIeH. Hama mens — HaWTH ONTUMAIbHBI HEOTPaHUYEHHBIN
reoMeTpuuecKuil mopTdens, KOTOPBIKA B pe3yibTaTe JacT HAauOONbIINN TeOMeTPUYECKUN
poct. MoxHOo wucnonb3oBaTh ypaBHeHHs ¢ (7.06a) mo (7.06r) i HaxoXIAeHHs Ha
3¢ (deKTUBHON T'paHHUIle TEOMETPHUUECKOro ONTHUMAalbHOTO mopTdens. B Hamewm ciyyae,
HE3aBHCHUMO OT TOIO, Kakoe€ 3HAayeHUe Mbl IbiTaeMcs HaWth st E (3HaueHue Ha
nepeceyeHne CTojadla OTBETOB M MEPBOM CTPOKM), MBI TIOJY4YaeM OJUH U TOT K€ MOp-
T(henb, COCTOAIMMNA TOIBKO M3 COEperaTteNbHOr0 CYeTa, MOJHSATOrO PhlYaroM JUis JOC-
THXKEHHs KemaeMmoro 3HaueHus E. B aTom ciiydae mbl monmyuaem camoe Hu3koe V (T. €.
0) mst mo6oro E.

VY aanuMm u3 MaTpuilbl coeperaTtenbHbIi CUeT U TOBTOPHUM Mporenypy. Ha sTot pa3 Ml
PaccMOTPHM TOJIBKO YeThIpe phiHOYHBIE cucTeMbl (Toxico, Incubeast, LA Garb u NIC) u
OTPAaHUYUM CYMMY BECOB UHCIOM 9. MBI NOJKHBI MOCTYNUTh TaKUM 00pa3oM, MOTOMY
YTO, KaK TOJIBKO B MaTpUIIE MOSBISETCS KOMIOHEHT ¢ HylieBol nucnepcued 1 AHPR
OonpmM 1, MBI TIONyYyaeM ONTUMAJbHBIA MOPT(HENTb, COCTOSIIIUNA U3 OIHOTO
KOMIIOHEHTA, a JUIsl COOTBETCTBUS TpeOyemoMy E OyaeT MEHSThCS TONBKO pblyar 3TOro
KOMITOHEHTA.

PemuB matpuity, Mbl yBUANM, uTo ypaBHeHUs ¢ (7.06a) no (7.06r) yaoBIeTBOpAIOTCS
npu E, paBaom 0,2457. Tak kak 3To reOMEeTpHUYECKH ONTUMAaNbHBIN mopTdens, V Takxke
paBuo 0,2457. IomyuuBiieecss cpeanee reomerpudeckoe paBHo 1,142833. Tloprdensb
OyZIeT BBITTISAAETH CIEAYIOIUM 00pa3oM:

Toxico 102,5982%



Incubeast 49,00558%
LA Garb 40,24979%
NIC 708,14643%

Bosnukaer pesonHblii Bompoc: «Kakum o00pazom cymMMa BeCOB KOMIIOHEHTOB MOXKET
0b1Th Ooubie 100%?» MbI OTBETHM Ha 3TOT BOMPOC, HO HECKOJIBKO MO3XKE.

Ecnmu NIC He sBnsercss OAHMM M3 KOMIIOHEHTOB T€OMETPUYECKOTO ONTHUMAJIbLHOIO
noptdens, To ClieqyeT MOAHITh OTPaHWYEHUE CYMMBI BeCOB S 10 ypoBHs, korga NIC
CTaHET OJHUM H3 KOMIIOHEHTOB T'€OMETPUYECKOTO ONTUMAJIBLHOTO TMOPTQEs.
BcnomuuTe, uTo eciau B mopTdere ecTh TOIbKO ABa KOMIIOHEHTA, MprudeM K03 PHUIreHt
KOPpENIMK MEXIy HHMH paBeH -1 M 00a KOMIIOHEHTa HMEIOT IOJOKUTEIHLHOE
MaTeMaTHYeCKOe OXKHUJAAHHE, TOT/Ia OT Bac MoTpedyercs (MHAHCUPOBAHUE OECKOHEYHOTO
YuCja KOHTPAKTOB, TOCKOJIbKY TakoW mopTdenb HHUKOTAAa HE OyJeT NpPOUTPHIBATH.
CnemyeT Takke OTMETUTh, YTO HYeM HHXKE KOI(D(DUIMEHTH KOPPEISAIUH MEXKIY
KOMITOHGHTaMH B MOPTQeEne, TeM BBIIIEC MPOIEHT, TPEOYEeMbIH Isi MHBECTUPOBAHHS B
3T KOMIIOHEHTHI. Pa3HOCTh MEXIy HWHBECTUPOBAHHBIMHU MPOIEHTHBIMU TOJSMU U
OrpaHHYeHUEM CyMMbI BecoB S noinkHa ObITh 3anonHeHa NIC. Ecou NIC orcyTcrByer
Cpeau KOMIIOHEHTOB T€OMETPHUYECKOTO ONTHUMAIbHOTO MOPTQens, 3HAYUT MOpPTQenb
paboTaeT Mpu OrPaHUICHHOM S W TOITOMY HE MOXET CUYUTATHCS HEOTPaHHMYCHHBIM
FEOMETPUUYECKUM  ONTUMaNbHBIM mopTdenem. Tak kak Bel He Oyaere B
nercTBUTEeNbHOCTH HHBecTHpoBaTh B NIC, TO HE MMeeT 3HaueHus, KaKoB €ro Bec, MoKa
OH SIBIISIETCS YaCThIO TEOMETPHUUECKOT0 ONTUMAIBLHOTO MOpTdes.

OntumasnbHoe f 1 onTUMaNbHBIE TOPTdean

W3 rnaBel 6 MBI Y3HaJIH, YTO Ui KaKIOTO KOMIIOHEHTa MOpTdels HeoOX0AUMO OIpe-
JIENATh OKUJIAEMYIO MPUOBLIb (B MPOIEHTAX) U OXKHUIAEMYIO TUCIIEPCUIO MpuObUIeh. B
obmeM ciydae, OXuAaeMble MPUObUIM (M AMCIIEPCHUH) PACCUUTHIBAIOTCS HA OCHOBE
TEKylleW LEeHBbl aKUUU. 3aTeM JUI1 KaXJ0ro KOMIIOHEHTAa OIPENENAeTCS €ro ONTH-
MaJIbHBIA TpoueHT (Bec). Jlanee, Ui pacueTra CyMMbl MHBECTHUIMI B TOT WM WHOU
KOMIIOHEHT, OaJlaHC Ha CYeTe YMHOXKAETCSl Ha BEC KOMIIOHEHTA, M 3aTeM JJIs OmIpere-
JIEHUS] KOJMYECTBA aKUUM JUIsl MOKYNKH 3Ta CymMMa B JOJUIapax AEIUTCS Ha TEKyLIYIO
LIEHY OJTHOM aKIUH.

Tax B 00IIMX YyepTax MOXKHO ONMHUCATh COBPEMEHHYIO CTPATETUIO CO3/1aHus OPThes.
Ho 510 HE coBCeM ONTHUMANIBHBIN BApUAHT, H B 9TOM COCTOMT OJHA U3 OCHOBHBIX MIEH
KHUTH. BMecTo omnpenenenust oxunaeMond IpuObUIM U AUCTIEPCUU TPUOBUIM HAa OCHOBE
TEKyIlel IeHbl KOMIIOHEHTa, OXHMJaemas NpuObUIb W JAUCHepcHs NpuObLIeH Ui
Ka)/I0T0 KOMIIOHEHTA JOJKHBI ONPEACIATHCA Ha OCHOBE J0JIJIAPOBOTO ONTUMANBHOTO f.
JpyruMu ClIOBaMH, B KaueCcTBE BXOIHBIX [JaHHBIX BBl JIOJDKHBI HCIOJIB30BaTh
apupmernueckoe cpeaaee HPR u qucnepcuto HPR. Mcnonb3yembsie HPR nomxHb ObITH
IIPUBSA3aHbI HE K KOJIMYECTBY CIEINIOK, a K (PUKCHPOBAaHHBIM MHTEpBajaM BPEMEHU (IHH,
HEJIEJH, MECSIIbI, KBapTaJIbl WIIM TO/IbI), KaK B riaBe 1 juist ypaBHeHus (1.15).

(1.15) Huesnoe HPR = (A /B) + 1,

rae A = cyMMa B JI0JUIapax, BBIUTPaHHAs WJIM IPOUTPaHHAas B 3TOT JICHb;

B = ontumanshoe f B gonapax.

He o0s3aTtenpsHo MCHONB30BaTh JAHEBHBIE JaHHBIE, MOKHO HCIOJIb30BaTh JII0OOH Bpe-
MEHHOW MEePHOJI, MPU YCIOBHUU, YTO OH OJMHAKOBBIA ISl BCEX KOMIIOHEHTOB MOPTQes
(TOT k€ BPEeMEHHOW MEPHOJ TOJDKEH MCIOJIb30BAThCS ISl onpeaesieHust KoddduimueH-
TOB Koppessauuu Mexay HPR pa3znuuHbix KoMIOHEHTOB). CKaXkeM, pbIHOYHAsl CUCTEMA C
ontumanbHbIM f= 2000 mosmapoB 3a aeHb 3apadorana 100 mommapos. Torma st Takou
prIHOYHOM cucteMbl 1HeBHOe HPR = 1,05.



Ecmu BHI pPacCUUTBIBACTC OINTUMAJILHOC f na OCHOBC MNPUBCACHHLIX NAHHBIX, TO JIA
noyuyeHust fHeBHBIX HPR cnexyer ncnons3oBate ypaBHenue (2.12);

(2.12) Jlaesnoe HPR=D$ /f$ + 1,

rae D$ = usMenenue 1ieHbl | €MHUIBI B JO/UIAPaX 0 CPABHEHHUIO C MPOIUIBIM JTHEM,
T.€. (3aKpBITHE CETOHS - 3aKPhITHE BUEpA) * MOIUIaphl 3a yHKT;

f$ = Texymee onTumansHoe f B joiutapax, paccuutaHHoe u3 ypaBHenus (2.11). 3xecw
TEKyUIEH IEHOU SIBISETCS 3aKPBITHE TTOCIECAHETO JTHS.

ITocne Toro kak BbI onpenenute ontumansHoe f B qomuiapax ans | eluHUIBI KOMIIOHEH-
Ta, HAJI0 B3ATh JHEBHbIC N3MEHEHHs OalaHca Ha OCHOBE | eIMHHIIBI M ITPeoOpa3oBaTh UX
B HPR ¢ nomomipto ypaBHenus (1.15). Eciu Bl ucnonpiyere NpuBEJCHHBIE JAaHHBIE,
BOCIOJNIb3yHTEeCh ypaBHeHUEM (2.12). Koraa Bbl KOMOMHHMpYETE PHIHOYHBIE CHUCTEMBI B
noprgere, BCE OHU JOJKHBI UMETh OJIMHAKOBBIN (popMarT, T.€. €Clii JaHHbIE PUBEICHBI
K TEKYIIUM II€HaM, TO onTuMaybHble f U MOOOYHBIE MPOIYKTHI TAKXKE JOJIKHBI OBITH
MIPUBEICHHBIMHU.

Bepuemcs x apupmernueckomy cpeanemy HPR. Borumras egunuiy usz apudmeru-
YECKOrO CpEIHEro, MBI TOJIYYHM OXHIAEMyI0 NpUOBUTH KOMIOHeHTa. Jlucrepcus
JTHEBHBIX (HeAENIbHBIX, MecauHbIX U T.4.) HPR mact ucxonnyro nucnepcuto ans MaTpu-
upl. HakoHen, 1uisi KaKaoW mapbhl paccMaTpUBAeMbIX PBIHOYHBIX CHCTEM pPAcCUUTAEM
K03 UIIMEHTHI Koppemsiiuu Mexay AHeBHbIMA HPR.

Terepp MOXHO clenaTh BaXKHOE 3akitoueHue. l[lopmgbenu, napamempsvi KOMOpbIX
(ooicuoaemvie npubObLLIU, Oucnepcus odcudaemvlx npuobvlien u Kodhhuyuenmol
KOppenayuu oxcuoaemvlx npubbviiell) eblopanvl Ha 0CHO8e MeKywel YyeHvl KOMNOHeHma,
He 0y0ym UCMUHHO ONMUMANbHEIMU nopmenamu. [nsa onpeodenenus UCMUHHO
ONMUMANLHO20 nopmeens ciedyem UCNONb308AMb 6X00HblE NApPAMeEmpPbl, OCHOBAHHbLE
Ha mopeoere 1 eounuyell npu ONMUMATLHOM/ONA KaAHCO020 KOMNnoHenma. Boui He
Modceme Oblmb OaUdNCe K NUKY KPUBOU ONMUMATLHOO f, 4eM CaMO OnmumdanvHoe f.
Paccuumvisas napamempul u3 mexyujeti pblIHOUHOU YeHbl KOMNOHEHMA, bl 6blOUpaeme
napamempbl npoOU3E0IbHO, C1e008AMENLHO, OHU He 00A3aMeNbHO ONMUMATbHDYL.

BepHemcs k Bompocy O TOM, KakMM 0Opa3oM BO3MOKHO HHBECTHUPOBAaTh OOJIbLIe
100% B onpeneneHHbI KOMIOHEHT. OJJHO U3 OCHOBHBIX YTBEP)K/IEHUHN 3TON KHUTU CO-
CTOUT B TOM, 4TO BEC U KOJUYECTBO HE OJHO U TO k€. Bec, KOTOpHIN BBl MOIyYacTe IpU
HaXOXJICHUHA T€OMETPHUYECKOTO0 ONTHMAIBHOTO TOPT(HENs, NOKEH OBITh OTPaXEH B
ONnTUMaNbHBIX f KOMIOHEHTOB nopTdens. s 3Toro cieayeT pa3lenuTh ontumMaisHoe f
Ka)KJI0TO KOMIIOHEHTA Ha €ro COOTBETCTBYIOUIMHM Bec. J[ONMyCTUM, y HAaC €CTh CIEHYIO-
e onTuManeHeie f (B 1ommapax):

Toxico $2500

Incubeast $4750
LA Garb $5000

(OTmeThTE, YTO €Cu BBl IPUBOJIUTE JAHHBIC K TEKYIIEH 1IEHE U, CIEeI0BATEIHHO, TOJTY-
qyaeTe MPHUBEJACHHOE ONTUMabHOEe f 1 MoOOYHBIE MPOAYKTHI, TOTIa Balle onTUMaibHoe f
B JoJutapax OyJeT MEHSAThCS KKl JIEHb B 3aBUCHMOCTH OT IIEHBI 3aKPBITHS MPEIbI-
TYIIETo JIHA Ha OCHOBaHUM ypaBHeHwus [2.11].)

Teneps pazaenum f Ha COOTBETCTBYIOINIHE BECA:

Toxico $2500/1,025982 = $2436,69
Incubeast $4750 / 0,4900558 = $9692,77
LA Garb $5000 / 0,4024979 = $12 422,43

Takum 0Opazom, UCNONL3YS HOGbIE KOMPESYTUPOBAHHBIE) 3HAYEHUS f, Mbl NOIYYAEM 2e0-
Mempuieckui onmumanvhvii nopmgbensv. JJomyctum, Toxico mpeacTaBiseT onpeeneH-



HYI0 PBIHOUHYIO cUCTeMY. Toprys 1 KOHTpaKkTOM B 3TOI pbIHOYHOW CHCTEME Ha KaXKIble
2436,69 nonnapoB Ha cueTe (M MOCTymask TAKMM e 00pa30oM C HOBBIMH OTPETYyJIMPOBaH-
HBIMU 3Ha4eHUsMHU f JAPYTHX PHIHOYHBIX CHCTEM), MBI Oy/eM TOProBaTh reoMeTpUyec-
KHUM ONTHMAJIbHBIM HeorpaHudeHHbIM nopTdeneM. Ecnu Toxico sBisercs akuueil 1 Mbl
cuntaeM 100 akumii «I kKoHTpakTOM», TO cienyer ToproBath 100 akmusmu Toxico Ha
Kaxnple 2436,99 nonnapa Ha OanaHce cueta. [loka Mbl He OyJeM yUYHUTHIBATh 3aJI0TOBBIE
cpeactBa. B crexyromied rinaBe Mbl pacCMOTpPHM MpoOiieMy TpeOOBaHUH K 3aJI0TOBBIM
CpEICTBaM.

«MuHYTKY, — MOK€eT€ BO3pa3uTh Bbl. — EcCiIu MBI U3MEHUM ONTHUMAJBHBIN IOPT-
(esb nocpeICTBOM OoNTUMaNIbHOrO f, OyJeT 11 OH onTUMalbHBIM. Eciii HOBBIE 3HAUYEHUS
OTHOCATCS K IpyroMy NopT(deiro, TO eMy COOTBETCTBYET Apyrasi KOOpAWHaTa MpuObLIH,
Y OH MOJKET He OKa3aThCs Ha dP(HEKTUBHOMN TPaHUTIS).

3ameTbTe, MBI He M3MeHsAeM 3HaueHus f. MBI mpocTo cokpamiaeMm pacueTsl, U 3TO
BBIMJISIIUT TaK, Kak OyATo 3HadeHus f m3aMeHstoTcs. MBIl co3gaeM ONTHMAaIbHBIE HOPT-
(e, OCHOBBIBASICh HAa OXKUIAEMBIX NPUOBUISIX M AUCHEPCUH MPUObUICH MpU TOProsiie
OJHOM eJMHUIEH KaXJIOro KOMIIOHEHTa, a TaKkkKe Ha Ko3(duuueHTax KOppesuH.
Taxkum 00pa3oM, MBI MOJTy4aeM ONTHMAaJIbHBIE Beca (ONTHMAJIbHBIN MPOLEHT cYeTa s
TOPrOBIM KaXJIblM KOMIOHEHToM). IlosToMy, ecium pblHOYHAs CHCTEMAa HMEET
ontumansHoe f = 2000 nonmapoB U ee BeC B ONTHMalIbHOM mopTdene paBeH 0,5, Mbl
JIOJDKHBI  MCIIOJIB30BaTh A 3TOM phIHOYHOW cuctembl 50% cuera TpU MOJHOM
ontumansHoM f= 2000 nommapoB. 1o TO e camoe, uro Toprosath 100% Harero cuera
IpH ONTUMaNbHOM f, JNEJICHHOM Ha oNTHMaibHBIA Bec, T.e. ($2000 /0,5) = $4000.
Jpyrumu cioBamu, ToproBath ontuManbHeM f= 2000 nomnapos Ha 50% cuera, 1o cyTH,
TO K€ camoe, 4To U ToproBath u3MeHeHHbIM f= 4000 nomnapos Ha 100% cuera.

AHPR u SD, xotopble BBl BBOOUTE B MaTpHIly, ONPEACIISAIOTCS U3 3HAYEHUN ONTH-
manbHoOro f B nommapax. Ecnm peus uaer o0 akiusax, TO MOKHO pacCyUTaTh 3HAYCHUS
AHPR, SD u ontumansHoro f Ha oCHOBE OJHOW akIuu Wi, Hampumep, 100 akiuii, BbI
caMH OIlpesieisieTe pa3Mep OJHON €AUHUIIBI.

B cutyanum, koria HeT peluara (Hanpumep, noptdenb akuuid 6e3 3aeMHBIX CPE/ICTB),
BEC M KOJIMYECTBO OAHO M TO k€. OHAKO B CUTYalluH C pbluarom (Hampumep, moprdesb
(BIOYEpPCHBIX PHIHOYHBIX CUCTEM), BEC U KOJIMYECTBO OoTMyaroTcs. Vaes, kotopas Obuia
BIICPBBIC M3JIOKEHA B KHUTE « DopMynsl ynpasienus nopmehenemy, COCTOUT B TOM, UTO
MBI TBITAEMCS HAlTH ONTHMalbHOE KOJMYECTBO, W OHO SIBISETCS @yHKyuel
ONTUMAaNIFHBIX BecoB. Koraa mMbl paccunteiBaeM Kodddumments koppemssuna HPR nByx
PBIHOYHBIX CHCTEM C TOJOXHUTEIbHBIMM apU(PMETHYECKUMHU MaTeMaTHYeCKUMU
OKUJAHUSIMH, TO Yallle BCETO IMOJyYaeM IMOJOXKHUTEIbHbIE 3HAYEHHUS. DTO MPOUCXOIUT
IIOTOMY, YTO KpHUBBIE OajaHca pPHIHOYHBIX CHCTEM (COBOKYIHas TeKyllas CyMMa
THCBHBIX W3MCHCHMU OanaHca) cTpeMsTcs BBepX MW BhpaBo. l[IpoOiema perraercs
CIIEAYIOIIMM O00pa3oM: Uil KaXJIOoW KpHBOM OajlaHCa HAJA0 ONPEAETIUTh JIMHUIO
perpeccuy MeToJIOM HauMEHBIINX KBAAPaTOB (0 MPUBEAEHHUS K TEKYIIUM LIEHAM, €CIIH
OHO IPUMEHSETCs) U pacCUUTaTh Pa3HOCTh KPUBOW OanaHca U e€e JIMHUM PErpeccuu B
KaXXJI0OM TOUYKeE. 3aTeM ClIelyeT mpeoOpa3oBaTh yxKe JUIICHHYIO TPeHIa KPpUBYIO OajaHca
B MIPOCThIE JHEBHbIC M3MeHeHUs Oananca. [locie 3Toro Bel MOXKeTe MPUBECTH JaHHBIE K
TEeKYIIUM IIeHaM (Korjaa 3To HeoOxoaumo). Jlamee, paccuuTaiiTe KOPPEIALHIO 110 STUM
y’ke 00paboTaHHBIM AaHHBIM. [IpeanoxkeHHbIi MeTo padoTaeT B TOM Cllyyae, €Clid Bbl
HCIIOJIb3YETE KOPPEISLUIO JHEBHBIX MU3MEHEHMM OanaHca, a He 1ieH. Ecnu Bbl Oyzaere
UCIIOJIb30BaTh LIEHBI, TO MOJYKETE MOJIYYUTh MCKaKEHHYIO KapTHHY, XOTS OYEHb 4acTO
LIEHbl M JIHEBHbIE HU3MEHEHHus OanaHca B3auUMOCBS3aHbl (HallpUMep, B CHCTEME
nepecedeHus JOITOCPOYHOM CKOMb3slIel cpenHeil). MeToa yaaneHust TpeHaa cieayer
BCEI/1a IPUMEHATh akKypaTHo. Pazymeercs, nneBHoe AHPR u crannaptHoe oTkionenue
HPR nosxHBI Bcerna pacCUMTBIBATHCA 110 TaHHBIM, U3 KOTOPBIX HE YJAJIEH TPEH.
[Tocnenusist mpobiema, KOTOpast BO3HUKAET, KOT/Ia BBl yJalseTe TPEH/ U3 JaHHBIX, Ka-
CaeTCsl CUCTEM, B KOTOPBIX CJIIEJIKM COBEpPIIAIOTCS 1OCTaTOYHO penko. [IpeacraBpTe cebe
JIB€ TOPrOBbIE CHUCTEMBbI, KaKJIas M3 KOTOPbIX MHUIUUPYET OAHY CHAEIKY B HEJEIIO,



npuyeM B paszHbele THH. KoahUIMEeHT Koppensun MeXay HUMH MOXET OBITh TOJBKO
HE3HAYUTEJIFHO TIOJIOKUTENbHBIM. OJHAaKO KOTJa Mbl JIMIIAeM JaHHBIE TPEHNA, TO
MOJy4yaeM OYEHb BBICOKYIO TMOJIOKHUTEIBHYIO KOPPENSIHIO, IMOCKOJIbKY HX JUHHUU
perpeccun HEMHOTO MOBBIIIAIOTCS KaKAbIH J€Hb, XOTSA OOJIBIIYI0 YacTh BPEMEHH
u3MeHeHue OayaHca paBHO Hymo. [losromy pasHOCTh OyneT OTpHLATEIBHOM.
[Ipeobnananue gHEH ¢ HE3HAYUTEIBHOW OTPHIATEIIBHOW PAa3HOCTBIO MEXIY KPHUBOM
OanmaHca W JMHUEH perpeccun B 00EMX PBIHOYHBIX CHCTEMax B pe3yjbTare HaeT
HEONPaB/JIaHHO BBICOKYIO MOJOKUTEIBHYIO KOPPEISIHIO.

ITopor reomeTpru4eckoil TOPro..iu 1Js noprenei

Teneps oOpaTuMcsi K TpoOJieMe HAXOXICHUS MOPOTra T€OMETPUYECKONW TOPTOBIHU IS
JAHHOM KOMOWHanuu omnTtuMalibHOro moptdens. [Ipobmema Jierko permaercs, eciu
pa3neNuTh MOPOT TeOMETPUYECKONW TOPTOBIHU IS KaXKIOTO KOMIIOHEHTAa Ha €r0 BEC B
ONTHMAaJbHOM MOpTdene Tak e, KaK Mbl JeIUIU ONTUMajbHble f KOMIOHEHTOB Ha MX
COOTBETCTBYIOIIIME BECa JJISl MOTYYCHHs] HOBOTO 3HAYEHUSI, CIIPABEUIUBOTO JJIsi KOMIIO-
HEHTOB ONTHUMaJbHOrO mopTdens. JlomycTuM, MOpOr reoOMEeTPUYEeCKONW TOProBIM AJIs
Toxico coctasiser 5100 momnapos. Paznenus naHHOe 3HAYEHUE HA €r0 BEC B ONTUMAIIb-
HOM mopTdene, T.e. Ha 1,025982, MbI MOSyYrM HOBBIM W3MEHEHHBIM MTOPOT T€OMETPH-
YECKOM TOPrOBIIN:

IMTopor =$5100/1,025982= $4970,85

Tak kak Bec g Toxico 6ombuie 1, To ero onTuManbHOe f U MOPOr reoMeTpUdecKoi
TOPTOBJIM YMEHBIIATCS, IOCKOJIbKY MBI JISTMM MX 3HAYEHHUS Ha 3TOT Bec. Ecnmu Henmb3s
TOoproBaTh JApoOHOM eauHuneil Toxico, Mbl mepeiiieM Ha 2 eAMHUIIBI, KOrja OajaHc
noBsicutcs 10 4970,85 nonnapa. BecnomuuTe, yTO Hallle HOBOE U3MEHEHHOE 3HaueHue f
B onTuManbHOM noptdene st Toxico paBHO 2436,69 momtapa ($2500 / 1,025982). Tak
KaK JIaHHas cyMMa, YMHO>KE€HHas Ha JiBa, paBHa 4873,38 nosuiapa, HaMm clieyeT nepenTu
Ha TOPTOBJIIO JABYMs KOHTPAakKTamMH B 3ToW Touke. OJHAKO MOPOr T€OMETPUYECKOU
TOPTOBJIM, KOTOPbIM OoJbIlle YeM B JBa pas3a IMpeBbIIIacT BenuyuHy f B Josiapax,
TOBOPUT O TOM, YTO HE CTOUT IEPEXOAUTh Ha TOProOBIIO 2 €AMHUIIAMHU JI0 TE€X IOp, MOKa
OajaHc HE JOCTUTHET MOpOra reoMeTpUYecKoi Toprosiu, papHoro 4970,85 nomnnapa.
Ecnu Bbl mpuBOAWTE NaHHBIE K TEKYLIUMM ILI€HAM M I0JydyaeTe MPHUBEJCHHOE ONTH-
MasnbHOe f M ero moOOYHBIE MPOIYKTHI, BKJIOYAs MOPOT N€OMETPUYECKON TOPTOBIIH,
TorAa ontumaneHoe f B loju1apax ¥ mOpoOr reOMETpUYECKO TOProBiIn OyayT MEHSIThCA
€KEHEBHO B 3aBUCHUMOCTH OT IICHBI 3aKpBITUS MPEABIIYILIETro THSI Ha OCHOBAaHUH ypaB-
Henus (2.11).

IloaBenenue UTOroB

OTMeTuM BaXKHBIN (akT: CTPYKTypa HEOTPaHUYEHHOTO MopTdes (11 KOTOPOro cymma
BecoB Oodbie 1, a NIC siBisieTcst yacTbo mopTderist) Hen3MeHHa Ui JTr000ro ypoBHS E;
€IMHCTBEHHBIM OTJIMYUEM SIBJIIETCS BEJIMUMHA 3a€MHBIX CPE/ICTB (BEJIMUMHA phlyara).
Jnst moptdeneit, nexanmx Ha 3¢(HEeKTUBHON TPaHMIE, KOT/Ia CyMMa BECOB OIpaHUYCHA,
3TO He Tak. J[pyrumu cioBamu, 1t 1000 TOUKM HA HEOTPAHUYEHHBIX 3(PPEKTUBHBIX
rpanunax (AHPR nnn GHPR) oTHoeHus BECOB pa3Iu4HbIX PHIHOYHBIX CUCTEM BCETAa
OJIMHAKOBBI.

Hanpumep, MOKHO paccYMTaTh OTHOIICHHUS BECOB MEXKY PA3IMYHBIMH PHIHOYHBIMH
cUCTeMaMH B T€OMETPUYECKOM oNTUManbHOM mnopTdene. OtHomenue Toxico kK
Incubeast cocraBmser: 102,5982% / 49,00558% = 2,0936. Takum ke 00Opa3oM MbI
MO’KEM ONPEIETUTh OTHOILIEHHS BCEX KOMIIOHEHTOB B IOpT(dese ApyT K APYry:

Toxico / Incubeast = 2,0936
Toxico / LA Garb = 2,5490
Incubeast / LA Garb =1,2175



Tenepb BepHEeMCSl K HEOTPaHUUYEHHOMY MOPTQEI0 U HaliieM Beca JJIsl pa3iIMyHbIX 3Ha-
yenuit E. Jlanee cnemyror Beca KOMIOHEHTOB HEOTPAHUYCHHBIX TMOpTdenel, KOTopbie
HMCIOT CaMbIC HU3KUC JUCIICPCHUU IJIA JaHHBIX 3HaueHuil E. BaMeTBTe, YTO OTHOLICHUA
BECOB KOMIIOHEHTOB OJJMHAKOBBI:

E=0,1 E=0,3
Toxico 0,4175733 1,252726
Incubeast 0,1994545 0,5983566
LA Garb 0,1638171 0,49145

Takum 00pa3oM, MBI MOXEM YTBEPKIaTh, YTO 3¢pgexmusHvle epanuyvl nopmebeneii ¢
Heo2paHUyeHHOU CYMMOLL 8eC08 COOepaHcam 00UHAKO8ble NOpmeenu ¢ pasHvlM YPOGHEM
3aemMHbIX cpedcms (¢ pasubim nieyom). IlopTdenb, B KOTOPOM MEHSETCS BEIMYMHA
wieda AJs MONYyYeHHs 3aJlaHHOTO ypoBHs NpuObud E, xorma CHATO orpaHuveHue
CYMMBI BECOB, OyZIeT UMETh BTOPOH MHOXXHTENb JlarpaHa, paBHbBIA HYJIIO, TP CYMMeE
BecoB, paBHOH 1. Temepp MBI MOXEM JOCTaTOYHO MPOCTO OMPEAEIHTh, KaKuM Oyjaer
Halll HEOTPAaHWYEHHBI TE€OMETPUUYECKHN onTUManbHBIA TopTdens. CHavana Haiigem
noprdenb, KOTOPhI MMEeT HyJIeBO€ 3HAYCHHE Ui BTOPOro MHOXUTENs Jlarpanxka,
Korga cymma BecoB orpanumdeHa 1,00. OgHuUM H3 COCOOOB MOMCKAa TAKOTo MOPTQhEs
ABIsieTCA Tpouecc urepanuid. [lomyunBmmiics B pesyibrare MopTdenb MOJAHUMAETCs
(WM omyckaeTcs) peldaroM B 3aBHCHMOCTH OT BblOpaHHOTO E 111 HEOrpaHMYEHHOTO
noprdens. 3nauenne E, ynosnerBopsromee modomy ypaBaenuto ¢ (7.06a) mo (7.06r), u
OyZeT TeM 3Ha4eHHEM, KOTOPOE€ COOTBETCTBYET HEOIPAaHMUYEHHOMY T€OMETPUUYECKOMY
ontuMaigbHOMY noptdento. s BeiOopa reoMeTpHYECKOro ONTUMAIBHOTO MOPTQens Ha
s dextuBHOM rpanune AHPR mns moprdenelt ¢ HeorpaHUYEHHBIMH BE€CaMH, MOYKHO
HCIIONIB30BaTh IIEPBBI MHOXMTENb JlarpaHyka, KOTOpBIM ONpENEeiseT IOJIOKECHUE
noptrdenst Ha 3PdexkTnBHON Tpanume. BcmomuHuTe (CM. TiaBy 6), 4TO OAHUM W3
NOOOYHBIX MPOAYKTOB MPH OMNPEAETICHUN COCTaBa MOPTQENs METOAOM 3JIEMEHTapHBIX
MMOCTPOYHBIX MPEOoOpPa30BaHMM SABJSETCS MEPBBI MHOXHUTENb Jlarparmka. OH BeIpakaeT
MT'HOBEHHYIO CKOPOCTh M3MEHEHHS AUCIIEPCUU M0 OTHOIICHHUIO K OKUAAEMOW IMpUObLIH
(c obparabiM 3HaKOM). [lepBbiit MHOXMTENb JlarpaHxka, paBHBIA - 2, O3HA4aeT, YTO B
ATOM TOYKE JAWUCHEPCUS M3MEHSETCS IO OTHOIICHHIO K OXKUAAeMOM NpUOBUIM CO
CKopocThio 2. B pesynbraTe, MBI TOJYYUM MOPTQENnb, KOTOPHI T'€OMETPUUYECKH
OTNITUMAJICH.

(7.061) L1=-2,

rae L1 = nepBorit MHOKUTENH Jlarpamka nanHoro noptdens Ha 3QGEeKTHBHON rpaHUIS
AHPR u1s1 iopTdeneii ¢ HeorpaHUIEHHO#H CyMMOit BecoB'.

Tenepb 00beIMHUM 3TH KOHLENIUU BMecTe. [lopmeens, Komopuwlii ¢ NOMOWbIO pbluaca
nepemewjaemcs 800 IPHEKMUBHbIX epanuy (apupmemuueckux uiu 2eoMempuieckux)
nopmeerneii ¢ HeOZPAHUYUEHHOU CYMMOU 8eC08, ABNAeMmcs KACAMelbHbIM nopmaenem K
aunuu CML, svixooawei us RFR == (), koeda cymma secos oepanuyena 1,00 u NIC ne
ucnonvsyemcs. WTak, Mbl MOXEM HAWTH HEOTPAHWYEHHBIA TE€OMETPUYECKUN
ONTUMANIBHBIN MOPTQens myTeM nmoucka kacaresnbHoro noprdens miast RFR = 0, xorna
cymma BecoB orpanudeHna 1,00, a 3aTeM MOJHATH PhIYaroM MOJYYECHHBIH MOPTQETsh 10
TOYKH, TJI€ OH CTAaHOBUTCS TE€OMETPUUECKUMM ONTUMajdbHbIM. Ho Kak ompenenuts,

" Taxnm 00pa3oM, MBI MOXKEM yTBEP)KAATh, YTO FEOMETPHIECKHN ONTUMANIBHBINA TTOpTdess — 3T0 nmoptdens, B
KOTOPOM BTOpOH MHOxHTeNb Jlarpanka pases 0, korja cymMMa BECOB OIpaHUYEHA €AUHULECH, a B TOM Clly4ae, Korjaa
CyMMa BECOB HE OTpaHHYEHa, IIepBbIii MHOXKUTEINb Jlarpamka paseH - 2. Takoil moprdens, Ipy CHATHH OTPaHUYCHUH
Ha CyMMy BECOB, TaKxe OyZeT nMeTh BTopoil MHOXuUTeNb Jlarpanxa, paBHblii 0.



HACKOJIbKO TIOBBICUTH JAaHHBIA OTpaHWYECHHBIH MOpT(enb, 4YTOObl caenaTrbh €ero
HKBUBAJICHTHBIM HEOTPAaHUYEHHOMY T'€OMETPUUECKOMY ONTHUMAIbHOMY HOPTdhemto?
BcenomuuTe, 4ro KacatenbHbIH TOpTdens HaxoauTcss Ha 3(QekTuBHON TpaHHIEe
(apudmeTndeckoit WM reoMeTpudIecKoi) moptdenei ¢ OrpaHMUYeHHONH CYMMOM BECOB B
TOuke ¢ HaupbIiclIMM oTHouleHueM lllapna (ypaBaenue (7.01)). Mbl npocto moBbicUM
pBIYaroM STOT MOpPTQENb M YMHOXHMM Beca KaXIOro M3 €ro KOMIIOHEHTOB Ha
MEPEMEHHYI0, Ha3bIBAEMYIO , KOTOPYIO MOKHO IOJIyYUTh CIECIYIOIUM 00pa3oM:

(7.13) g=(E-RFR)/V,
rae E = oxumaemas mpuObuIb (apudMeTnyeckas) KacaTeIbHOTO MOpPThes;

RFR = 6e3puckoBas cTaBka, 10 KOTOPOU BBl MOKETE 3aHATH WU AaTh B3aMBI,

V= nucnepcus KacaTeIbHOTO MOPTHEISL.

VYpaBuenue (7.13) sBisieTcss TOCTAaTOYHO XOPOIIUM NPHOJUKEHUEM pEaJbHOTO OMNTH-
MaJbHOTO (.

Crnenymonmi nNpuMep MOXKET MPOWLIIOCTPUPOBATH POJIb ONTUMAIBHOTO (. Bcmom-
HUTE, YTO HAlll HEOIPAaHMUYEHHBIN T€OMETPUYECKH ONTHUMAaIbHBIN MOPT(HENb BBHITISAUT
TakK:

Kommnonent Bec
Toxico 1,025955
Incubeast 0,4900436
LA Garb 0,4024874

[Toprdpenr numeer AHPR= 1,245694 u nucnepcuto 0,2456941. B ocraBmieiics 4acTu
HaIero oOCyXIeHHs Mbl OyaeM HCXoauTh u3 Toro, yto RFR = 0 (B manHOM ciydae
orromenue [lapmna storo moprdens, (AHPR-(1 + RFR)) / SD, pasro 0,49568).

Teneppb, ecinu MBI BBEZIEM Te€ K€ MPUOBUIH, JUCTIEPCUU U KOA(PPHUIMEHTHl KOPPEIALUU
KOMIIOHEHTOB B MATpHIly M paccUuTaeM, Kakoi NOpTdeab HaAXOAUTCA B TOUKE KacCaHUs
npu RFR = 0, koraa cymma Beco orpanndena 1,00 u npu orcyrersun NIC, To nomyunm
ClenyIomui mopTdenb:

Kommnonent Bec

Toxico 0,5344908
Incubeast 0,2552975
LA Garb 0,2102117

Otor nmoprdens umeer AHPR = 1,128, nucnepcuio 0,066683 u otHomenue Ilapma
0,49568. OtmeTbTe, uT0 omuowenue Illapna kacamenvrhoco nopmeens, 011 KOMOPoO2o
cymma eecos oepanudena 1,00, npu omcymemesuu NIC, 6 mounocmu pasno omHouienuio
llapna ona Haweco HeOSPAHUYEHHO2O 2e0MempuU4ecKo20 ONMUMAILHO20 Nopm@ers.
BoruuTast equnauity u3 nomyueHHbIX AHPR, Mbl nmonydaeM apupMeTHUECKy10 CpeIHIO
npuOsTs TopTdensa. Jlamee 3ameTuM: 4YTOOBI 7T OTPAaHUYCHHOTO KacaTeIbHOTO
nopTQens MoJyYUTh NPUObLUTb, PABHYIO MPUOBUIM HEOTPAHWUYEHHOTO T€OMETPUYECKOTO
ONTHUMAJIBHOTO MOPTQEsi, MbI TIOJDKHBI YMHOXKUTB Beca repBoro Ha 1,9195.

0,245694/0,128=1,9195



Tenepb, eciu Mbl YMHOKUM KaXX/IbIi U3 BECOB OTPaHUYEHHOTO KacaTeIbHOTO MOpTQers,
TO TONYy4YdM MOPTdEsb, HICHTUYHBIH HEOTPAHHYCHHOMY T'€OMETPUYECKOMY OITH-
MaJTbHOMY MOPTQEIIO:

Komnonent Bec * 1,9195 = Bec
Toxico 0,5344908 1,025955
Incubeast 0,2552975 0,4900436
LA Garb 0,2102117 0,4035013

Mpuoxutens 1,9195 nomyden B pesynbrare Jeid€HHs] MPUObUIM HEOIPAaHUYEHHOI'O I'eo-
METPUUYECKOTO ONTUMAIBHOTO TOPTQeNss Ha MPUObbIb OTPAHUYEHHOTO KacaTelIbHOTO
noptdens. Kak mpaBuio, HaM Hag0 HAWTH HEOTPAHHMYCHHBIH T€OMETPHUUECKUN OMNTH-
MaibHBIA TOpPT(eEnb, 3Has TOIBKO OTPaHMYEHHBIM KacaTelnbHbIH mopTdens. MmeHHO
3/1€Ch U UCTIOJB3yeTCsl onTuMainbHoe . Ecnu Mb1 nomyckaem, uto RFR = 0, To moxxHO
OTpEACTUTh ONTHMAJIbHOE ( MO HAaIIEeMy OrPaHHYEHHOMY KacaTelbHOMY MOpTdernto
CJIEIYIOIIM 00pa3oM:

(7.13) q=(E-RFR)/V=(0,128-0)/0,066683 = 1,919529715

Heckomnpko 3amevanuii mo moBoxy RFR. Korna peus uper o ¢pprouepcHBIX KOHTpaKTax,
cienyet npupaBHATh RFR k Hy: 10, Tak Kak B AEHCTBUTEILHOCTH Mbl HE 3aHUMAaeM U He
CCy’»aeM CpeJCTBa Ui YBEIMYCHUS WM YMEHBIICHUSI aKTUBOB moptdens. C akuusaMu
cutyanus uHas, 1 RFR crnenyer npuHuMaTh BO BHUMaHUE.

Ber wacto Oymere wcmonb3oBath AHPR u mucnepcuro s moptdeneid Ha OCHOBE
naeBHbIX HPR koMnonenToB. B Takux citydasix HEOOXOJUMO MPUMEHSTh HE TOJIOBYIO, a
naeBHyI0 ctaBKy RFR. D10 noBonbsHO npoctas 3agada. CHavana He0OX0AUMO yOETUTCS,
9TO TOJOBasi CTaBKa SBIACTCA 9¢hghekmusnol 2000680U NPOYEHMHOU CMABKOLL.
[IpouieHTHBIE CTaBKM OOBIYHO YKAa3bIBalOTCSI B TOAOBBIX NIPOLEHTaX, HO YacTO OHHU
NPEJCTABISIOT COO0N HOMUHANLHYIO 20008VI0 npoyenmHylo cmasky. Eciau npoueHTHas
CTaBKa CKJIQJbIBAETCSl U3 MOJYTOJIOBBIX, KBapTaJbHBIX, MECAYHBIX CTaBOK U T.JA., TO
CTaBKa, 3apa0oTaHHas 3a roj, Oyaer Oousblie, 4eM IMPOCTO TOAOBasi CTaBKa (HOMH-
HanpHas). Korma mpoueHT cymmupyetcs, 3pQekTuBHas romoBas MPOICHTHAs CTaBKa
MOKET OBbITh ONpejAeseHa W3 HOMHHAJIBHOM NpOLEHTHOW cTaBku. [lomydeHHyro 3¢-
(EKTHUBHYIO TOJIOBYIO TIPOLIEHTHYIO CTaBKYy MBI M OyIeM HCIIONB30BaTh B pacueTax. Jlis
npeoOpa3oBaHusl HOMHUHAJIBHON CTaBKU B 3(Q(PEKTUBHYIO CTaBKY ClIeAyeT UCIOJIb30BATh

Gopmyuy:

(7.14) E=(1+R/M)*M-1,
rane E =»ddexTuBHas romoBas NpoIieHTHAS CTAaBKa,
R = HOMUHaJIbHAS TOJIOBAsI MPOIICHTHAS CTABKa;

M == yuciuo NEeprUoa0B CIIOKCHHUA 3a T'OA.

[Ipenmonoxum, HOMUHAIBHASI TOAOBAs MPOIICHTHAS CTaBKa cOCTaBIsieT 9%, U T0XO 1O
HEW TMEepPeCYUTHIBACTCS KaXKIbIH Mecsi 1o ¢Gopmysie CIoKHOTO mporieHTa. CooTBeT-
cTBytomIast 3¢ (eKTUBHAs MPOLIEHTHAsI CTaBKa OyJIeT paBHa:

(7.14)  E = (1+0,09/12)* 12-1 = (1 + 0,0075)*12-1 ==1,0075"12- 1 = 1,093806898 =
0,093806898

Takum oOpa3om, Hama 3¢ ¢eKTHBHAs TOIOBas MPOILEHTHAs CTaBKa OyJIeT HEMHOTUM
oombire 9,38%. Teneps, uToObl paccuntath HPR Ha ocHOBE paGounx IHEH, MBI TOTKHBI
HaWTH CpellHee Yruciio padounx mHer 365,2425 /7*5= 260,8875. Pazgemus 0,093806898
Ha 260,8875, mbl nonyunM nHeBHOe RFR = 0,0003595683887.



Ecnu Mb1 Ha camoM aene OyzieM MpUBIEKaTh CPEJCTBA, YTOOBI MOIYYUTh U3 OTPaHU-
YEeHHOI'0 KacaTelIbHOTO MOpT(denss HEOrpaHWYEHHBI TeOMETPHUYECKH ONTHUMaIbHBIN
noptdens, Heooxoaumo BBecTu 3HadeHne RFR B otHomenwue [llapmna, ypaBuenue (7.01),
W onTUMaNbHOE (, ypaBHeHue (7.13).

IMonsenem uror. onmyctum, RFR st Bamero noprdens e paHo 0, 1 He00X0AUMO
HaWTH TEOMETPUYECKUN ONTHUMAJBHBIN MOPTQEnb, HE PACCUUTHIBAS OTPaHUYCHHBIN
KacaTenbHbIN nopTdens ans 3toro RFR. Moskere nu Bel mepeiiTu npsMo K MaTpuiie,
YCTaHOBUTh CYMMY BECOB Ha KaKOe-JIMOO MPOU3BOJBHO BHICOKOE 3HAUYEHHE, T00ABUTH
NIC u HaliTH HEOTrpaHWYEHHBIH TE€OMETPUUYECKUI ONTUMANbHBIA mopTdens, korna RFR
6omeie O? Jla, ecnu Berdecth RFR U3 oxumpaemMbix mpuObLIei KaK10ro KOMIIOHEHTA, HO
He u3 NIC (1.e. oxxumaemas npuObsuts s NIC ocraercs HyNEBOM, YTO COOTBETCTBYET
cpennemy apudmermaeckomy HPR= 1,00). Teneps, pemmB MaTpuily, Mbl MOTYyYUM
HEOrpaHNYEHHBIN reOMeTpUYEeCKU onTUMaNbHBIN opTdens, korga RFR 6onbre 0.

Tak kak 3¢dexkTnBHaAs TpaHua A mopTdeseid ¢ HEOrpaHMYCHHOW CyMMOW BECOB
JaeT OMH U TOT K€ MOPTQEIb ¢ pa3InYHON BEIWYMHON phryara, tuauss CML He Moxer
nepecekaTrbcsl WM KacaTtbesi 3G(EKTUBHON TpaHMIBI MOpTdeneil ¢ HeorpaHUYEHHOUN
CYMMOH BECOB, €CJIM K€ CyMMa BECOB OIpaHHUYEHa (T.€. paBHa 1) — 3TO BO3MOXKHO.

Mot paccmompenu — HecKonbkO — CnOco008 — OnpeoeneHus  2eoMempuiecKo2o
onmumanvHoco nopmabens. Hanpumep, mvl Modrcem paccuumams e20 IMIUPUYECKU, YMO
ovi10  npodemoncmpuposano 6 kKHuce «QDopMynbl ympaBieHHs mnopTderem» u
NOBMOPEHO 8 Nepeoll 2nase dmoil KHu2u. B oannoii enase mvl y3Hanu, Kak ¢ nOMOWbIo
napamempuyeckoco mMemood —paccuumams — nopm@env  npu  1000M  3HAYEHUU
0e3pucKo8oll cmasxu.

Tenepsv, Ko20a Mvl 3HaeM, KAk onpeodeiums 2eoMempuyeckuli ONMUMAIbHbIIL NOpM-
genv, paccmompum e20 UCNONb308AHUE 6 pednbHOU dcusHu. [ eomempuueckuil
ONnMuManouslli nopmebenb 0acm HAM MAKCUMATLHO BO3MONCHBIU 2e0MempuyecKull
pocm. B crnedyroweii enage mvl paccmompum cnocoobl UCNONb308AHUSL IMO20 NOpMbelis
npuU 3a0AHHBIX PUCKOBLIX OCPAHUYEHUSX.

I'naBa 8
YupasJ/ieHue puCKOM

Mbl no3HaKoMuIUCyL ¢ pa3IUYHBIMU MEeMOOaMU pacuyema ONMmuMAaibHO20 nopmeens, ¢
2eomempueti nopmeenetl u 83auUMOC8A3b10 ONMUMATLHO20 KOIUYeCMEa U ONMUMATLHO20
geca. Ecnu mopeosamv nopmgbenem 6a308020 UHCMPYMEHMA HA 2e0MemMpUecKom
ONMUMATILHOM YPOBHE U NPU IMOM PEUHEECMUPOSAMsb NpUOLLIY, MO OMHOUleHUe
00ICUOAeM020 00X00A K 0AHCUOAEMOMY PUCKY OVOem MaKcumManbHulM. B smoii enase mol
N0208OPUM O NOCMPOEHUU 2e0MEeMPULECKUX ONMUMATbHBIX nopmaeneti npu 3a0aHHOM
yposHe pucka. Peuv notioem o mom, umo, kaxumu Obl UHCMPYMEHMAMU Mbl HU
MOP206aNU, MONCHO 8blOpamMsv 061acCmb 8 CHeKmpe pUcka U 000UMbCSA MAKCUMATLHO2O
2e0MempuyecKo20 pocma 0Jisk SMo20 YPOGHS PUCKA.

Pa3mMmelrnenue akTuBoB

CrnenyeT uMeTh B BHIY, YTO ONTHUMAILHBIA TOPTQENb, MONTYISHHBIH ¢ MMOMOIILIO Tapa-
METPHUYECKOTO METO/a, OyeT TOYTH TAaKUM K€, KaK U MOpT(dEeIs, MOJyICHHBIH ¢ TIOMO-
IIBIO SMIIMPUIECKOTO MeTo1a (OH MOJIPOOHO paccMaTpUBaics B riase 1).

B aTom ciyuae o3modicnbl bonvuuue npouspuiuiu no nopmeenio (m.e. 3Havumenvhvie
Konebanus 6ananca), 1 eAUHCTBEHHAs BO3MOKHOCTh M30€KaTh 3HAYUTEIbHBIX YOBITKOB
— «pa30aBUTh» MOPTQEIb, T.e. JHOOABUTh K I€OMETPHYECCKOMY ONTHMAILHOMY IOp-
Theno Kakoi-mub0 Oe3pUCKOBBIN aKTUB. BEIICONMCaHHYIO MPOLEAYPY MbI Ha30BEM
pasmewenuem akmueog (asset allocation). Cmenenv pucka u HaAOeHCHOCMb 11000U



uHgeCmuyuy A611emcs QyHKyuel He 00beKma UHBeCMuYUll camozo no cebe, a Qynxyuer
pasmeujerus aKmueos.

Jaxe mnoprtdenu, cocrosiimue w3 akmuil romyOeix ¢umek (blue-chip stocks),
HaxOJsIIMecCs Ha YPOBHE HEOTPAHMYEHHOIO T'€OMETPUYECKOTO  ONTUMAIbHOIO
nopTdens, MOTyT TOKa3aTh 3HAYUTENbHBbIC MNPOUTpHIIH. OIHAKO ATHUMHU aKIHSIMHU
cledyem TOProBaTb HMMEHHO Ha TaKUX YPOBHSAX Ui MAaKCHUMH3AIMM OTHOILIEHUS
MOTEHIMAJIBLHOIO T'EOMETPUYECKOTO BBIMIPHINA K AUCIEpCHd  (PUCKY), UTOOBI
o0ecneunTh JOCTUKEHHE LEH 3a HauMeHbliee BpeMs. C 3TOM TOUKHU 3peHHs] TOPrOBIIs
royObIMH (PUIIKAMU SIBJISIETCS TAKOW YK€ PUCKOBAHHOM, KaK M TOPTOBIS KOHTPaKTaMHU
HAa CBUHUHY, a TOPIOBJsS CBUHHHOM HE MeHee KOHCEepBaTHBHA, YE€M TOPIOBIIS
HA/ICKHBIMH aKIUAMHU. T0 e MOXKHO CKa3aTh 0 mopTderne GpprouepcoB iU OOTUTAIN.

Hama nenp 3akimiodaercss B JIOCTHXKEHUHM >KEIA€MOIO YPOBHSI IMOTEHIIMAJILHOTO
TE€OMETPUUECKOT0 BBIUTPHINIA, MCXOAS M3 JaHHOM jaucnepcu (pucka), IMyTeM
KOMOWHHUPOBaHUs OE3pHUCKOBOTO aKTHBAa C TOPTYEeMBbIM HMHCTPYMEHTOM, OYyIb TO
nopTdens roxyObIx GuIIeK, 0OTUraui nin nopTdens GbIUYEPCHBIX TOPTOBBIX CHCTEM.

Korgma BeI TOpryere moprderneM ¢ HEOrpaHMUYEHHONW CyMMOW BECOB, HCIOJB3YsI
apobHoe f, To HaxoauTeck Ha 3¢dpdexruBnoil rpannue GHPR mns noprdeneii ¢ neorpa-
HUYECHHOW CyMMOH BECOB, HO CJIEBAa OT T€OMETPUYECKONM ONTUMAIBHON TOYKH, KOTOpas
YAOBIETBOPSET M000My ypaBHeHHIO ¢ (7.06a) mo (7.061). Takum oOpa3oM, Baill MOTEH-
LMATbHBINA BBIMTPHIII MO OTHOIIEHUIO K PUCKY MEHbINE, YeM B T€OMETPHUYECKON ONTH-
MQJIbHOM TOYKE. DTO OJUH U3 CHOCOOOB, C TOMOIIBIO KOTOPOTO BBl MOXETE
KOMOWHUPOBATH OPT(PEIb ¢ 6€3PUCKOBBIM aKTHBOM.

Jpyroii croco® pa3melnieHuss aKTUBOB — pas3/iefieHHe Ballero cyeTra Ha JBa IOJ-

cuera, aKTUBHBIM M HeaKTUBHbIA. OHM HE SBISAIOTCA IBYMS peajbHbIMU OTAEIbHBIMU
cueTaMM — 0JTO YCJIOBHOE pasneneHue. Meton paboTaer CleyloumM o0pa3oM.
Omnpenenute nmepBOHAYAILHOE COOTHOIICHHE JIBYX IMOJCYETOB. JlOMycTHUM, BBl XOTHTE
CO3/1aTh TOJICYET, KOTOPBIA COOTBETCTBYeT f/2, T.e. MepBOHAYAILHOE COOTHOIICHHE
noneit cocrapur 0,5/0,5, Takum o0pazoMm, IMOJIOBMHA OanaHca Bamiero cvera Oyjaer
OTHOCHUTbHCSI K HEAKTUBHOMY TOZCUETY, a TIOJIOBMHA K aKTUBHOMY MojcueTy. Jomyctum,
Bbl HaunmHaere co cuera 100 000 mommapos, mpuuem 50 000 mosutapoB OTHOCSTCS K
HeakTUBHOMY cuery, a 50 000 moinmapoB K akTHUBHOMY CYETy, M HWMEHHO OaiaHc
aKTHBHOTO IIOJICYETa CIIEAYET UCIIOIb30BaTh LIS OMPEIeIICHUs] KOJIMYeCTBA KOHTPAKTOB
s Toprosiu. [loncyera ABIAIOTCS THIOTETUYECKONW KOHCTPYKIMEH, KOTOpasi Co3/AaeTcs
IUIsE TOTO, 4TOOBI OoJiee A(P(PEKTUBHO YNPABIATH JACHBIAMH, U B 3TOM CIIydae CIeIyeT
UCIONBb30BaTh ToONHbIe omTtuManbHble f. Kaxnelii neHp u3 obmero OamaHca cuera
CIIEyeT BBHIYUTATh HEAKTUBHYIO CyMMY (KOTOpasi OCTAeTCsl TIOCTOSTHHON KaXKIbIi JICHb),
MOJTy4eHHOE 3HaYeHHe OyJeT COOTBETCTBOBATh AKTUBHOMY OallaHCY, U KIMEHHO IO HEMY
CIIEZyeT pacCYMTHIBATh KOJIMYECTBO KOHTPAKTOB JUIsl TOPTOBJIH MIPH TOJTHOM f.
Teneps nmomyctum, uyTo onTUManbHOe f AN PHIHOYHOM CHCTEMBI A COOTBETCTBYeET 1
KOHTpakTy Ha kKaxeie 2500 nommapoB Ha OamaHce cueTa. B mepBbiii 1€Hb aKTUBHBIN Oa-
naHc paseH 50 000 gommapos, u Bl MokeTe ToproBath 20 koHTpakTamu. Eciau Obl BbI
HCIIOJIb30BAJIM CTPATETHIO, OCHOBaHHYIO Ha f/2, TO B NIEpBBIN JCHB 3aJCHCTBOBAIU ITO
e KOIM4ecTBO KOHTpakToB ($2500/0,5), Ho mpu obmem Ganance cuera B 100 000 mosn-
napos. [losToMy mipu cTparteruu, OCHOBaHHOM Ha f/ 2, B 3TOT ACHb CIIEAyeT TaKXkKe TOp-
roBath 20 xoHTpakTamu. Korjga m3meHsieTcst OanaHc, YMCIO KOHTPAKTOB, KOTOPBIMU
clielyeT TOproBarth, Toxe u3Mmensercs. [Ipeanonoxum, Bel 3apadotanu 5000 momnapos,
yBenuuuB o0l 6ananc cyera 1o 105 000 monmapos. Ilpu ctparerun monoBuHHOTO f
BaM cieayer ToproBaThb 21 KoHTpakTOM. OIHAKO TpH WCIOJIB30BAHUU METONA
pasneneHus OanaHca BBl JOJKHBI BBHIYECTh MOCTOSHHYIO HeakTHBHYIO cymmy 50 000
noJapoB u3 odmrero 6amanca 105 000 mommapos. B pe3ynbrare Bbl MOTyYUTE aKTUBHYIO
gacTth Oamanca B 55 000 momnmapoB W yke€ Ha OCHOBE 3TOTO OMPEAETUTE KOIUYECTBO
KOHTPAKTOB Mpu ypoBHE ontuMmanbHOro f (1 koHTpakT Ha kaxasie 2500 nonnapoB Ha
cuere). Takum oOpa3oM, MpU HCIONH30BAHUHM METOJIA pa3/ielieHHus CYeTa BaM CIeAyeT
TOProBaTh 22 KOHTPAKTaMH.



[Toxoxast cuTyauusi BO3HMKAaeT W TpU TNaJeHUM OajlaHca Bamero cyera. Meron
pa3/iesieHns cyeTa YMEHbIIAET KOJIMYECTBO KOHTPAKTOB C OOJIbIIEH CKOPOCTHIO, UEM 3TO
nenaet crparerus nojosunHoro f. Jlomyctum, BeI notepsuin 5000 monmapoB B HepBBIN
JIEHb TOPTOBIM W OO0mwuil OamaHc cyeta ymeHblmwics 1m0 95 000 mommapos. Ilpu
crpareruu japoOHoro f Bam ciemyer ToproBaTh 19 konTpakTamu ($95 000/$5000).
OpHako mpU UCTOIB30BAaHUHM METOJIa pa3/ieleHus OalaHca aKTUBHBIN cueT Oy/leT paBeH
45 000 nonnapos, u BaM cieayeT ToproBaTth 18 konTpakTamu ($45 000/$2500).
OTmeTbTe, 4TO MPHU HCIONB30BAHUM METOJa Pa3/AeieHHs cueTa J0Jid OonTUMaiabHOoro f
u3MeHseTcs BMecTe ¢ 6anancom. CHavana omnpeaenseTcs 1ol O6anaHca, KoTopas Oyaer
3aJleicTBOBaHa B TOPToOBj€ (B HAallleM MPUMEPE MBI HCIOJIB30BaJIM MEPBOHAYAIBHYIO
no:io 0,5). [Tpu noBeImeHny 6anaHca 1075 ONTUMAIBHOTO f MOBBIIAETCS, MPUOINKAICH
B mpefene K 1, korna 6anaHc cuera cTpeMuTces K OeckoneuHocTH. [Ipu manenun GanaHca
nonst f mpubmkaercs B npenene k 0, a oOmmii 6amaHc cyeta MpU 3TOM CTPEMUTCS K
HeakTuBHON wyactu. Tor ¢akr, uro crpaxoBaHue MOpT(HENas BCTPOCHO B METOJ
pa3znenenus OanaHca, SIBISETCS OTPOMHBIM MPEUMYIIECTBOM, U 00 3TOH OCOOEHHOCTH
MBI €lle MOroBOpUM TOPKE. Tak Kak METOJ pa3JesieHHus CcyeTa MCIONb3yeT
u3MeHstomeecss ApoodHoe f, MBI HAa30BEM TaKOMl IMOAXOJ CTpaTerued OUHAMUYECKO20
0po6HO2O f, B TIPOTUBOIIOJIOKHOCTh CTPATETUH CIAMu4ecko2o 0pooHo2o f.

Crparerust crarudeckoro apoOHoro f cmemaer Bac mo nuHuu CML BieBo ot ontu-
MajbHOTO MOPTQeEsi, €M Bbl HCIOJIb3YeTe OTPaHUYEHHBIH MOPTQENb, U MpHU JIIOOBIX
M3MEHEeHMAX OanaHca cdyeT OyJeT ocTaBaTbes y 3Toi Touku Ha nuHMH CML. Ecnm BB
HCIIONIh3yEeTE HEOTPAHUYCHHBINH TOPT(HENb (4TO SBISICTCS JYYIIUM MTOAXOA0M), TO Oye-
Te Ha 3(dekTuBHON TpaHMLe JUII MOPTQeneil ¢ HeOrpaHWYEHHOW CYMMOI BECOB (Tak
kak HeT nuHud CML nis HeorpaHWueHHBIX TopTdeneit) cieBa OT ONTHMAIBHOTO TOp-
t¢ens. Korna 6ananc cyera nu3MeHsieTCs, Bbl OCTA€TECh B TOW e TOYKE HAa HEOTPaHU-
JeHHOH 3¢ ¢dekTuBHON Tpanuine. Eciau peds maer 00 HCIOIB30BAHUHA TUHAMHYECKOTO
npob6Horo f A OrpaHUYeHHOTO WM HEOTPAHUYEHHOTO MOpT(dens, BBl HAYMHACTE Y TeX
K€ TOYEeK, HO, Kor/ia OajlaHC cueTa MOBBIIIAETCs, TOPT(ETh CABUTAEeTCs BIIPABO BBEPX, a
Korja OanaHC TOHMXaeTcs, MopTdensb caBuraeTcss BiIeBo BHU3. I[IpaBas rpanwuia
HAXOJUTCS y TIMKa KPUBOH, e nois f paBHa 1, a neBas — y Touky, rae gous f pasaa 0.
[Ipu pa3merneHny akTHBOB C TOMOIIBIO METOAa craTudeckoro f nucmepcus He Me-
HSETCS, TaK KaK MCIOJIb3yeMasl oSl ONTHMAIBHOTO f MOCTOSIHHA, HO B CiIydae C M-
HaMU4eckuM ApoOHbIM f nucnepcus — mepeMeHHas BeduurnHa. B aTom ciydae, kormaa
0ajaHC cUeTa yBEIMYHMBACTCS, YBEIMYMBACTCS TAKXKE W JHUCIEPCHUS, TTOCKOJBKY BO3-
pacTaer ucnonb3dyemast AoJs onTuMansHoro f. BepxHeil rpaHuiibl JUCTIEpCUsl TOCTUTAET
npu nonHOM f, Korma GanaHc cuera mpUOMMKaeTcss K OeckoHeuHocTH. [Ipu maneHun
OanmaHca cueTa qucnepcus ObICTPO YMEHBIIAETCs M0 Mepe MPUOTUKESHHS UCTIOIb3yeMOn
J0JIH ONTHMalbHOTO f K HyJIO, KOorja oOumii OamaHc cdera MpUOIMKaeTcst K OamaHcy
HEaKTUBHOTO MOJICUETa, M B 3TOM Cllyyae HIDKHSS TPaHULIA AUCTIEPCUH paBHA HYJIIO.
Mertox nuHAMHUYecKoro ApoOHoro f aHaloOrW4eH METOAy, OCHOBAaHHOMY Ha IOJHOM
onTtuMaibHOM f, KOrJja TMepBOHAYANBHBIM pa3Mep TOPTOBOTO CuU€Ta PaBEH AaKTHBHOU
gactu OamaHca. Mrak, ecth nBa cmocoba pa3MelieHus aKTUBOB: C IOMOIMIBIO CTa-
TUYECKOT0 APOOHOTO W C MOMOIIBI0 JuHaMudeckoro apobOnoro f. J[uHamuyeckoe
npobOHoe f maeT AWHAMHYECKYIO TUCIIEPCHIO, YTO SBISIETCS HETOCTATKOM, HO TaKOW
MOJIXOJI TaK)Ke 0OecreynBaeT cTpaxoBanue nopTdens (06 3ToM mo3aHee). X0oTs 3TU J1Ba
METOZ[a UMEIOT MHOTO OOIIEro, OHM BCE-TaKM CEphe3HO oTimyaroTcs. Kakoil xe u3 HUX
nyumie? PaccMoTpum cuctemy, rie AHeBHoe cpeanee apudmernyeckoe HPR= 1,0265.
CrannaptHoe otkionenue nHeBHbIXx HPR cocraBmser 0,1211, mostomy cpennee reo-
MeTrpuueckoe paBHo 1,019. Tenepb MOCMOTpPUM Ha pe3yNbTaThl TOPTOBIW MpPHU CTaTH-
yeckux JpoOHbIX ontuManbHbIX 0, If u 0,2f. J[ns aToro ucnonszyem ypaBaenus ¢ (2.06)

o (2.08):



(2.06) FAHPR = (AHPR - 1) * FRAC + 1

(2.07) FSD =SD = FRAC,

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

rie  FRAC = ucnonb3yemas 1poOHast 4acTh ONTUMAIBHOTO f}

AHPR = cpeanee apudmernyeckoe HPR npu ontumansaowm f;

SD = crannaptHoe otkionenue HPR npu ontumansHow f

FAHPR = cpennee apudmernueckoe HPR nipu npoOHom f;

FSD = crangaptaoe otknonenne HPR npu npo6uowm f;

FGHPR = cpeanee reomerpuueckoe HPR mnpum apoGuom f. PesynpraTel OymyT
CIICAYIOIIUMHU:

Ioxnoe f 0,2f 0,1f
AHPR 1,0265 1,0053 1,00265
SD 0,1211 0,02422 0,01211
GHPR 1,01933 1,005 1,002577

Teneps BcrioMHUM ypaBHeHUE (2.09a) — oxxkugaeMoe BpeMs ISl JOCTHKEHHSI OTpee-
JICHHOH IIEJIN:

(2.09a) N =In(lemnw) / In(Cpentee reoMerpmieckoe),

rae N = okumaeMoe KOJIMYECTBO CCTOK ISl TOCTHKSHUS ONPE/ICIICHHOM Leu;
[lesnb = nenp B BUAE MHOXKUTEIA EPBOHAYAIBHOTO cueTa, T.€. TWR;
In() = pyHkuMsg HaTypanbHOTO Jorapudma.

CpaBHUM TOProBiIIO MpHU cTatuyeckoM ApoOHoM 0,2f mpu cpenHeM reoMeTpudyeckom
1,005 ¢ Topromieii, OCHOBaHHOW Ha CTpaTeruu JUHaMu4eckoro apooHoro 0,2f (mepso-
HavyaJbHBIA aKTUBHBIA cYeT cocTaBisieT 20% oT o0Iero) nmpu JHEBHOM CpPEIHEM Teo-
MerpuueckoM 1,01933. Bpemst (Tak Kak cpelHHE T€OMETPUUYECKUE HMEIOT JHEBHBIC
3HA4YeHUs, BpeMsl U3MepsieTcsl B AHAX), TpeOyeMoe Ul yIBOCHMs cyeTa MPU CTaThdec-
KOM JIpoOHOM f, MOKHO HalTH ¢ TOMOIIBIO ypaBHeHus (2.09a):

1n(2)/1n( 1,005) =138,9751

Jlyis ynBoeHus cuera mpy AUHAMHYECKOM JIpoOHOM f 3HAUYeHHE 1eNH HaJ0 MPHUPABHATH
IIeCTH, TIOTOMY 4YTO eci Bbl pacronaraere 20% akTUBHBM OallaHCOM U HAuyWHAeTe C
obmero cyera 100 000 nomnapos, To nepBoHavanbHO B padore Oyner 20 000 mommapos.
Bamra 3amava yBenuunth aktuBHBIN OanaHc 10 120 000 gommapos. Tak kak HeaKTUBHBIN
OanmaHc ocraercs Ha ypoHe 80 000 mommapoB, TO Ha OOIIEM CUYETE B HTOTE JIOJDKHO OKa-
3atbest 200 000 momumapoB. Takum obpazom, poct cuera ¢ 20 000 mommapos g0 120 000
nosutapoB cootrBercTByeT TWR = 6, moaTOMy 17151 YBOEHHS CUYETA IIPU JUHAMUYECKOM
npo6uom 0,2 f Ilens momkHa OBITH paBHA 6.

In(6) / In(1,01933) = 93,58634

OtmeTbTe, 4TO A5 AUHAMUYeckoro JpobHoro f HeoOxoaumo 93 nua BMmecto 138 nueit
s cratudeckoro apoOnoro f. Paccmorpum ToproBmro mpu 0, If. Uwumcnmo nueid,

OXKMIACMOC U1 YABOCHU A 6ancha CUCTa IMpU CTATUICCKOM MCTOAC, PaBHO:
In(2) / 1n(1,002577) = 269,3404



CpaBHute ¢ yaBoeHHeM OanaHca cyera npu AuHamuueckom apobOHoM 0, 1 f. Bam HeoO-
xoaumo goctuyb TWR= 11, mo3roMy 4wMcClIO IHEW TpPU CTPATETHMH JUHAMHYECKOTO
npo6uoro f paBHO:

In(11)/1n(1,01933)= 125,2458

Jns yaBoenust 6ananca cuera npu 0, If HeoOxoaumo 269 nHelt npu CTaTHYECKOM BapH-
anTe W 125 nmHeW mpu IUHAMHYECKOM BapuaHTe. Yem meuwvue 0ons/, mem Ovicmpee
OUHAMUYECKULL MemOo0 «0O20HUMY» CIAMUYeCKUti Memoo.

[TocMoTpuM, cKOJIBKO BpeMeHH moTpedyercs, 4ToObl npu 0,2f yBeauuuTh cuer B TpU
paza. Hucno aHel AJig CTaTHYeCKOro MeToa OyAeT paBHO:

In(3)/1n( 1,005)= 220,2704 CpaBHUM C TUHAMUYECKIM METOAOM, IIPU KOTOPOM:
In(11)/1n(1,01933)= 125,2458 nueit UtoObl momyunuts npudbuib B 400% (TWR = 35)
npu craruueckom 0,2f:

In(5) / In( 1,005) = 322,6902 nueit mpu TMHAMHUYECKOM TIOJIXOJIE:

In(21) / 1n(1,01933) = 159,0201 nueit

OOpaTuTe BHUMaHHE, YTO B 3TOM MpUMEpPE MPHU JUHAMHYECKOM MOAXO0/AE AJIs JOCTHKE-
uus nemn 400% HeoOXoIuMO MOYTH B JIBa pa3a MEHBIIE BPEMEHHU, YeM MPHU CTaTUYecC-
KoM nojaxoze. OgHaKo eciy Bbl BO3bMETE YHCIO JHEH, 32 KOTOpOe yBEIHUYMiIcs OanaHc
cueTa npu craTuueckoM noaxone (322,6902 nus), 1 moacTaBUTe €ro B GopMyiy pacyera
TWR s tuHaMUYECcKOro MeTojia, TO MOJIyduTe:

TWR =0,8 +(1,01933” 322,6902) * 0,2 = 0,8 + 482,0659576 * 0,2 = 97,21319
Brearpeim cocraBut 6osiee 9600%, B TO BpeMsl KaK CTaTUYECKHM IMOJXOJ JACT JIUIIh
400%.

Teneps MBI MOXeM H3MEHUTH ypaBHeHue (2.09a), mpucrmocoOuB ero Kak K CTaTHYeCKOH,
Tak ¥ K JAUHAMHUYECKOW cTparerusM ApoOHoro f, g ompeaencHUs O0XXHUIAEMOTO
BPEMEHH, HEOOXOAMMOTO IS JOCTHKEHHS 11esH, BeipaxkeHHOM TWR. [l ctatnaeckoro
npo6noro f Mbl monyuum ypasHeHue (2.096):

(2.096) N=In(Llens)/In(A),

rae N = 0KMJaeMO€ YHUCIIO CIIETOK JIJISl IOCTHXKEHUS ONpeAeICHHON 1eNH;

Ilens = nenp B BUjAC MHOKHUTENSA HAYaJIbHOTO cueTa, T.e. TWR;

A = W3MEHEHHOE CpellHee TeoMeTpuieckoe, MoidydeHHoe u3 ypaBHeHus (2.08), mpu
JAHHOM CTaTHYeCKOM JApoOHOM f;

In() = ¢pynkuus HatypaabHoro jorapudma. lns auHamuyeckoro apoOHoro f momydnm
ypaBHeHnue (2.098):

(2.098) N = 1n(((Llens - 1) / ACTV) + 1) / 1n(Cpennee reomerpuueckoe), rae N =
OKUJAEMOE YHUCIIO CAEJIOK I JOCTUIKEHUSI OIIPEICTICHHOM 1Ieu;

[lenb = nenp B BUAE MHOXKHUTEIA HAYAJIBHOTO cyeTa, T.e. TWR;

ACTYV = nonst akTUBHOI'O CU€ETA;

CpenHee reoMeTpHUeCKOE = UCXOJIHOE CpeHEe TeOMEeTpuieckoe (OHO He MEHSETCs, KaK
B ciTy4ae ¢ ypaBHeHueM (2.096));

In() = dyHkusa HaTYypampHOTO Jorapudma.

[Tpomnntoctpupyem ypaBHenue (2.098). [lomycTuM, HamM HajlO ONpPENENUTh BpeMsi, He-
obxoanmoe ais ynBoerus cueta (t.e. TWR = 2), nmpu aktuBHOM cuere 10% ot obmero
cyera u cpeHeM reomerpuyeckom 1,01933.

(2.098) N = In(((lesws - 1) / ACTV) + 1) / In(Cpennee reomerpudaeckoe) « =1n(((2-
1)/0,1)+1)/1n(1,01933)

=In((1/0,1)+1)/1n(1,01933)

=In(10+ 1)/In(1,01933) =In(11)/In(1,01933) = 2,397895273 / 0,01914554872 =
125,2455758



Taxum o0pazomM, ecnu cpeHee T€OMETPUUYECKOE ONpPEAEIEHO Ha JHEBHOM OCHOBE, MbI
MOXEM OXKUJATh YJBOCHHUS MpuMepHo uepe3 125 1/4 nus. Ecnu cpenHee reomerpudec-
KO€ OCHOBAaHO Ha CJIeJIKaX, Mbl MOXKEM OKHJaTh YJIBOCHHUS NpuMepHo yepe3 125 1/4
CHIETIKU.

Crparerust IMHAMHYECKOTO IPOGHOTO f MO3BOJISAET BHIMTPATh OECKOHEUHO OONbIIE, YeM

CTpaTeruAa CTaTUUCCKOTo )1p06HOI‘0 f TMPpHA TOM X€ YPOBHE PUCKA

TWR

JUHaAMUYECKOE

CTaTHYECKOE

BPEMS
Pucynok 8-1 CpasHnenue cmamuueckozo u OUHAMUYECKO20 OpOOHO20/

PucyHnok 8-1 memoHCTpUpyeT OTIMYHE cTpareruu crarmdeckoro FOT crpareruu nuHa-
Mudeckoro apoOHoro f. UeM Oomblie BpeMEHU MPOXOAHT, TEM 3aMeTHEE CTaHOBUTCS
pasHHIa MEXIY CTpaTeTHel CTaTW4ecKoro NpoOHoro f M crparernell TMHAMHYECKOTO
npobnoro f. ACUMITOTHYECKH, CTpATEeTUsl IUHAMUYECKOro APOOHOTO f MO3BOJSET BhI-
urpath 0ECKOHEYHO OOJIbIIIE, YEM €€ CTAaTUUECKUN aHaJIoT.

Ecnu 6vi Hacmpoenvl mopzosams 00120, Ayyuie pasmewams aKmuebl ¢ HOMOUBIO
Memooa OuHamuiecko2o OpooHozo f. Jljis 3TOro ONpeaeuTe A0 aKTUBHOTO MOJICUYETa
(octaTok OylneT HEaKTUBHBIM cueToM). EjxenaHeBHble H3MeHEHHs OamaHca OyayT
KacaTbCsl TOJHKO aKTUBHOW YAacTH, HEAKTUBHAS YaCTh MEHATHCS HE MOJkHA. Kakmwiid
JIeHb BBIYMTANTE HEAKTUBHBIN OanaHc U3 Ballero ooOmero OanaHca cuera, 1 UMEHHO Ha
OCHOBE aKTHUBHOW YaCTH PACCUHUTHIBANTE KOJUYECTBO I TOPTOBJIH, OCHOBBIBASCH HA
ypoBHsiX ontumanbHoro f. Eciu Baiia Toprois ycneniHa, akTUBHAs 4acTh CO BpEeMEHEM
MOKET 3HAYUTEIILHO TPEBHICUTh HEAKTHBHYIO YacTh, M Y Bac BO3HUKHET MpoOiieMa
BBICOKOW JUCHEPCHU W OOJBIIOrO MOTEHIUAIBHOTO MPOWTPHINIA, KaK U B Cllydae
nosiHoro ontuMaibHoro f. Huke Mbl paccMOTpUM deThIpe crocoda peleHus: 3Tou
«mpobnembl». Creayer OTMETUTh, YTO HYETKHX TPAHUI], PA3JENSIOIIUX 3TH YEThIpe
METOJla, HE CYIIECTBYeT, M MOXXHO COYETaTh WX B 3aBUCUMOCTH OT BalluX
MOTpeOHOCTEH.

Ilepepa3MenieHue: YeTbipe MeTOAA

CHauana CKakeM HECKOJBKO CIIOB O OE3pHCKOBBIX aKTHBaX. B maHHO# TiaBe moja Oe3-
PUCKOBBIMHU aKTHBaMH Mbl Oy/eM MOHUMATh WM JEHEKHbIE CPECTBA, MM ONMM3KUN K
JIEHbIaM 5KBHBAJICHT, HalpUMep Ka3HadeicKkue o0s3aTeNbCTBA be3pUCKOBBIM aKTHBOM
MOJKET OBITh TaK)Ke JIF000M aKTUB, KOTOPBIN, M0 MHEHHIO HHBECTOPA, JIMIIIEH PUCKa, WIN
PUCK HACTOJIbKO HE3HAYMTEICH, YTO WM MOXXHO IpeHeOpedb. ITO MOTryT OBITh
JOJTOCPOYHBIE MPABUTEILCTBEHHBIE WM KOPIIOPATUBHBIE OOJIHUralliu, WK, HampuMmep,
KYTIOHHBIE WJIM JTUCKOHTHBIE 00auranuu. Bo MHOTHX TOProBbIX MporpaMmax B KaueCTBE
0E3pHUCKOBOTO aKTHBAa HCIONB3YIOTCS OECKyNMOHHbIe oOnuranmuu. PasHOCTh Mexay
HOMHUHAJIBHON CTOMMOCTBIO OOJIMTallud M €€ PBIHOYHOW IIEHOW — 3TO MPHOBLIb,



KOTOPYIO TpUHECET oONuranus 3a BpeMs padOThl CUCTEMBI. ECIU Mpu TOpProBiie BBI
MIPOUTpaeTe BCE JIEHbI'M, OOMUTallMd BCE PAaBHO OyIyT MOTAIIeHbl 10 HOMHUHAJIbHOU
cTOUMOCTH. TOT XK€ NMPUHLIMI MOXXET NMPUMEHATH Jitoboi Tpeiinep. He obs3arensHO
HCIOJIb30BaTh OECKYMOHHBIE TUCKOHTHBIE OOJIMTaIlK, MOKHO 3a/IeHCTBOBATh JHOOOU
aKTUB, MPUHOCAIINHI T0X0J. be3pHCKOBBI aKTUB HE JTOJDKEH OBITH MPOCTO «MEPTBOID)
HaJUYHOCTBIO, OH JIOJDKEH OBITh WHBECTHUIIMOHHOW MPOTpaMMOMN, MpeaHa3HauYeHHOMN
MPUHOCUTH PEaNTbHYI0 MPUOBUIb, KOTOPYIO MOXKHO HCIIOJIB30BATh ISl BO3MEIICHUS
BalllMX [MOTEHLUHAJIbHBIX YOBITKOB. Kak omnpeaenuTs COOTHOILIEHHE AaKTHBHOIO U
HEAKTUBHOTO TIOJICYETOB Ui T[EPBOHAYAIBHOTO pa3MEIICHUs, a 3aTeM U s
nepepasmenienus? [lepBeIM 1, BO3MOKXHO, CaMbIM IPyObIM CITOCOOOM SIBIISIETCS Memood
nonesHocmu uneéecmopa. Ero MOXHO Takke Ha3BaThb MemoooMm 0e30013HeHH020
owyujenus. Ecam Mbpl MOXeM 1Mo3BOJUTH cebe mpourpsil 50%, MoJ aKTHBHBIN CUET
cienyet orBectd 50%. Takum sxe 00pa3oM, eciii Mbl MOKeM ce0e TTO3BOJIUThH MPOUTPHILIT
10%, To cnexyer pazmenuth cueT Ha akTuBHBIN (10%) u HeakTuBHBIN (90%). OnHUM
CJIOBOM, TPH UCTOIB30BAHUU METOJIAa MOJIE3HOCTH MHBECTOPA OTBOAMTE IO/ AKTHBHBIN
OaJlaHC TaKylO 4acTh CPEICTB, KOTOPOH BBl TOTOBBI PUCKHYTh. BO3MOKHO, B HEKOTOPBIH
MOMEHT BpEMEHH Tpeiep MOTepseT aKTUBHYIO YacTh CUeTa, HEOOXOAUMYIO s
NManbHEHIIeH TOPrOBIM, M, YTOOBI TPOJOJDKUATH TOPTOBIIO, €My HEoOXoaumo OyaeT
pElINTh, KaKOW MPOILEHT OCTABIIMUXCS CPEACTB Ha cyeTe (Ha HEAKTUBHOM IIOJICUETE)
OTBECTHU IO/l HOBBIM aKTUBHBIM CUeT. DTOT HOBbII aKTUBHBIM CUET MOXKET OBITh TaKKe
MIPOUTPaH, MO3TOMY Ba)KHO IMOMHHTH C CAMOT0 Hadaia, YTO MePBOHAYATbHBIA aKTUBHBIN
CUET He ONpeesieT MAKCUMAIIbHYI0 CYMMY, KOTOPYIO MOKHO NoTepsaTh. ClenyeT UMeTh
B BHUJy, YTO B JIFO0OI TOProOBIE, II€ €CTh BEPOSTHOCTh HEOTPAHUYCHHOTO MPOUTPHIIIA
0 TO3UIINK (Hampumep, (pproYepcHasi TOProBIIsi), PUCKY TOJIBEpraeTcs BeCh CUET, Oojee
TOrO, aKTUBBI TpEiepa BHE cueTa Takke mnoaBepraiorcs pucky! YurtaTento He cienyer
OLIMOOYHO MoJIaraTh, YTO OH WJIM OHA HE BCTPETSITCS C 4epelod IHEH, Korjaa pbIHOK
OyZeT CTOSTh Ha IIEHOBBIX JIMMUTaX M HE OyAeT BO3MOXXHOCTH 3aKpBITh YOBITOUHYIO
no3uruio. [Ipu OTKPBITUU PBIHKA MOTYT MPOUCXOIUTHh PE3KHE CKAYKHU IICHBI, KOTOPBIC
MOTYT YHUYTOXXHUTh BECh CUET, HE3aBUCUMO OT pa3Mepa €ro «aKTUBHON» YacTH.

Ecnu nanenue Oananca Ha 25% sBi€TCS MaKCUMYMOM, KOTOPBII Tpeiliep U3HauaibHO
MOXKET ce0e TMO3BOJIUTh, CIENYEeT pa3leluTh CUET COOTBETCTBYIOIIMM OOpa3oM.
Homyctum, tpeinep HaunHaet ¢ 100 000-nomnapoBoro cuera, mostoMmy 25 000 nosa-
poB OynyT aktuBHBIC u 75 000 monnapoB HeaKTHUBHEIE. Temeps MOMyCTUM, YTO CUET MO-
Boitaetcst 10 200 000 momumapos. Tpeitaep Bce emie pacnonaraer 75 000 mosinmapoB Ha
HEAaKTUBHOM IIOJICUETE, HO TENeph aKTUBHAs 4acTh mosbimaeTrcs A0 125 000 mommapos.
Ecnu npu cuere B 125 000 gomiapoB ToproBaTh NOJHBIM 3HaueHHEM f, BO3HUKaeT onac-
HOCTbH MPOUTPBHIIIA CYIIECTBEHHON YacTH cueTa (WM Ja)Ke BCEro cyera), eclii UCTOPH-
YECKUI MPOUTPHIII MPOU30iIeT UMEHHO B 3TOHM Touke. Ecnu oOmiee 3HaueHue cuera
OITyCTUJIOCH ObI 10 HeakTHBHBIX 75 000 momnapoB, TO IpOUrpbIi OblI 661 GobIIe 25%,
HECMOTpS Ha TO YTO JOJs MEepBOHAYaIbHOrO OajlaHca, KOTOPYIO Bbl MOIJIM ceOe MO3BO-
JUTH TpOUrpaTth, cocraBisia 25%. CyeT ¢ HU3BKHUM MPOLEHTHBIM COAEpKAHHEM
aKTHUBHOTO OajlaHCa MOXXKHO TNepepa3MeniaTh 4alle, YeM CYET C BBICOKHM IPOICHTHBIM
collep>)kaHueM akKTUBHOro Oananca. [lockonmbky c4eT ¢ HEOONBLIIUM MPOLEHTHBIM
coJiep’KaHuEM aKTUBHOrO OajaHca HW3HAYalIbHO UMeEeT 0ojiee HU3KUH MOTEHLHAIbHBIN
MPOUTPHIINI, TO, Mepepa3Melas aKTUBBI, HEyJayHble COOTHOIIEHUS AaKTUBHOTO U
HEaKTUBHOTO OaJIaHCOB (JIOIycKas MOBBINICHUE OanmaHca) OyayT OBICTpEe HCIIPABISTHCS,
4YeM B cIy4ae ¢ BHICOKHM IEepBOHAYAIBHBIM aKTUBHBIM OamaHcoM. HezaBucumo ot Toro,
UCIIONIb3YETEe JIM BBl IPOCTOW METOJ IOJIE3HOCTH HWHBECTOpa WJIM OJMH U3 Ooiee
CIIO)KHBIX METOJIOB, KOTOPBIE BCKOpe OYIyT OIUCaHbl, HEOOXOIMMO pEIIUTh, KOTIa
MIPOM3BOIUTH Nepepa3MelieHre. Bbl JOKHBI 3apaHee ONpelenTh, B KaKOM TOUYKe cyeTa
(kak Tpu pocTe, TaKk M MPH MaJeHUH) TPOU3BOIAUTH MepepasMelieHue. Hampumep, BbI
MOKeTe czenaTth 3To, noiayuuB 100%-yio npubOsuib. Takum ke 00pa3oM BBl JTOJIKHBI
3apaHee pelInTh, B KAaKOH TOUYKE MPOU3BECTH Mepepa3MelieHne mpu yobiTkax. OObIYHO B
ATOM cCily4ae MO0 HE OCTaeTcs aKTHBHOTO OanaHca, JUOO OCTaBIIMKCS aKTUBHBIN



0ajaHc HACTOJIBKO MaJl, YTO HE MO3BOJISET BaM MPHOOpEcTH Aake 1 KOHTPAKT B JIHOOOH
U3 HCIOJIb3YeMbIX pPBIHOYHBIX cucTeM. HeoOxoaumo 3apaHee pelmIUTb, CTOUT JIU
MPOJIOJKATH TOPTOBIIIO MO JOCTUXKEHUU 3TOTO HUKHETO Mpejena, U eclu Ja, TO KaKkoi
MPOLEHT CHOBAa BBIIEIUTH TOJ AaKTUBHBIM OanaHc. Takxke Bbl MOXETE MPHUBSA3ATH
nepepasMenieHrne K ONpeAeNieHHOW naTe. DTa TEXHUKAa MOXKET OBITh OCOOCHHO
UHTEpecHa sl TpoeCCHOHAIbHO YNpaBisieMbIX cueToB. Hampumep, Bbl MoOXere
nepepasMeniaTh CpefCcTBa KaXIblii KBapTall, a €ClId aKTUBHASI YacTh OYJET MOTHOCTHIO
ucyepriaHa, TO Bbl IPOCTO MPEKpaTUTE TOProBaTh JO OKOHYAaHMs KBapraja. B Hauane
CIIEIYIOIIET0 KBapTajga CPeICTBAa Ha CUETe Mepepa3sMemialoTcs, TakuMm oOpazom, X%
nomagaer B akTWBHBIN Oamanc, a 100 - X% B HeakTuBHBIM Oanmanc. Her cmbicna
CJIMIIIKOM YacTO TPOM3BOAMTH Iepepa3MmeinieHue. B uaeane, Bam BooOIe HE cleayeT
MPOM3BOJIUTH Iepepa3MelleHne, I03BOJIMB HCIOIb3yeMON JoJjie onTuMaibHoro f
npuOIM3UTECS K €AMHUIIE TpH pocTe OamaHca cueta. B melcTBUTENbHOCTH, B
HEKOTOPBII MOMEHT BpPEMEHHU BbI, BEPOATHO, NPOBEAETE Iepepa3MelleHue, HO He
cienyeTr JAelaTh 3TO CIUIIKOM vacTo. PaccmoTpuMm ciydaid, Korja mnepepa3MellieHue
MPOBOAMTCS TOCIE KaKIOM CHENTKM WM B KOHIE Kaxzaoro nHs. Tak, Hampumep,
MIPOUCXOJUT B Cllydae TOPTOBJIM MpU cTatudeckoMm aApoOHoM f. BecmomHUM ypaBHEHUE
(2.09a) nyst pacueTa BpeMeHH, HEOOXOIUMOTO JIJISl JOCTHIKEHUS ONIPEICIICHHOM TIEITH.
JlaBaiiTe BepHeMcs K Hallell y)ke 3HaKOMOW cucTteMe ¢ akTUBHOM dacTeio 0,2, co
cpeqauM reoMmerpuueckuMm 1,01933 u cpaBHUM €€ C CHUCTEMOMl CO CTaTUYECKUM
npoouem 0,2f, rne cpeanee reomerpudeckoe pasHo 1,005. Eciam Mpl HauHeM co cyera
100 000 ponnmapoB W pemiMM MPOU3BECTH MepepasMenienrne Ha yposue 110 000
JOJUTapOB, TO YHMCIO JHEH (Tak Kak B OSTOM ClIy4ae CpeIHUE T'€OMETPHUYECKUE
OTIPEIEISAIOTCS Ha THEBHOW OCHOBE) MpHU cTaTudeckoM ApooHoM 0,2f Oyaet paBHO:

In(1,1)/1n( 1,005)= 19,10956

Cpasaum ¢ ucnonb3oBanrem 20 000 nomrapos u3 obmiero 6amanca 100 000 mosapos
pu MoJaHOM 1u1a moBblmeHus: obmiero cyeta a0 110 000 mosinapoB, 4TO aHATIOTUYHO
yBenuyeHuto cueta 20 000 gomtapos B 1,5 paza:

In(1,5)/1n(1,01933)=21,17807

[Tpy HU3KHX LENAX CTPATEersi CTATUYECKOro APOOHOTO TAAET Pe3yibTaThl ObICTpee, YeM
cTpaterusi AMHaMu4eckoro ApoodHoro f. C TeueHnemM BpeMeHH AMHAMUYECKas CTpaTerus
o0rousier cratuueckyto. Pucynok 8-1 mokaspIBaeT COOTHOIIEHHE MEXKIY CTaTUYECKUMHU
u JauHamudeckumu ApoOHbiMu  f. YacToe mepepasmelieHuHe XyKe CTpaTeruu
CTaTU4ECKOTo JApoOHOTro f, HO eciH BBl COOMpAETECh TOPTOBATh JIOJT0, PH Pa3MEIICHUU
aKTUBOB JIy4llleé BCEro MCMOJIb30BaTh MOAXOJA AuHamuueckoro apoonoro f. Cnemyer
nepepasMeniaTh CpecTBa MEXIy AKTUBHBIM M HEAKTHBHBIM IOJCYETAMH KaK MOXHO
pexxe. ONTUManIbHO 3a/aTh COOTHOIIEHHWE MEXAY IOJACYeTaMH OJIMH pa3, B Hauaie
ToproBiu. BooOmie, nuHamudeckoe napoOHoe f macT BaM NPEUMYIIECTBO MEpe
CTaTMYECKUM aHaJIOTOM TeM ObICTpee, YeM HIDKE J0JIsi MEepPBOHAYAILHOTO AaKTHBHOIO
cuera. [lpyrumu crmoBamu, mopTdenb C MEepBOHAYAIBHBIM aKTUBHBIM Oamancom 0,1
OIlEepeIUT CBOM CTaTMYECKUN aHanor ObIcTpee, YyeM MopTdens ¢ mepBOHAYAIBHBIM aK-
TuBHBIM OanancoMm 0,2. Ilpu nepBoHayasbHOM akTHBHOM Oamance B 100% (1,0) mu-
Hamuueckoe f HHKOTIAa He OOrOHHMT craTudeckoe apoOHoe f (oHW OyayT pacTu C
OJIMHAKOBOM CKOPOCTHIO). CKOpPOCTh, C KOTOPOW AMHAMUYECKoe npoOHoe f omepexaer
CTaTMYECKOE, TAaKKE€ 3aBUCUT OT CPEJHEr0 TI'eOMETPUUYECKOro MopTdens: yem BbIIlIe
cCpeaHee reoMeTpuuecKoe, TeM ckopee auHamuueckoe f onmepeaut cratuyeckoe f. Ilpu
cpenneM reomerpudeckom 1,0 nuHamudeckoe f HUKOTa HE OOTOHUT cTaTUdecKoe f.

Bropoii Merox ompeneneHuss MEPBOHAYAIBHOTO COOTHOUICHHS AaKTHBHOTO U
HEAaKTUBHOTO CYETOB U TMepepa3MEeIleHus Ha3bIBACTCA MemoooOM NIAHUPOBAHUS
cyenapus. B 3TOM ciydae mNepBOHAYaIbHOE pa3MelleHHe sBIsSeTca (yHKIHEH pe-
3yJbTaTOB Pa3IMYHBIX CLIEHAPHEB M MX BEPOSITHOCTEH ocyliecTBieHus. Pacuer MOXKHO



IIOBTOPATH 4€pPe3 ONPEICICHHBIE UHTEPBAIbl BpEeMEHU. J[aHHAs TEXHUKA SIBIISETCS yXKE
3HaKOMBIM HAM METOJIOM IUIAHUPOBAHUS CLEHAPHUs, ONIUCAHHBIM B IIaBE 4.

PaccmoTrpuM Tpu cueHapus, KOTOpPBIE, KaK MBI I10JaracéM, MOTYT IIPOU30UTH B TEYCHUE
CJIEYIOLLEro KBapTaa:

Cuenapuit BepostHocTh Pesynbrar
IIpourpsim 50% - 100%
Her BmrpsIma 25% 0%
Xopommmii poct 25% +300%

Cronber pe3ysbTaTOB OTHOCUTCA K pe3ysibTaTaM IO aKTUBHOMY OajaHcy cdera. Takum
obpaszom, cymectByeT 50% BEpOsSTHOCTH MOJHOW MOTEpU aKTUBHOTO cuera, 25% Bepo-
STHOCTh TOTO, YTO aKTHBHBIM OajaHC OCTaHETCS TeM ke, U 25% BEepOsSTHOCTH TOTO, YTO
npuObLTE TI0 akTHBHOMY cueTy cocTtaBuT 300%. B peanpHON TOproeie, pazymeercs,
ClIeZlyeT UCIOJIb30BaTh HE TPU CLIEHApHUs, a HAMHOTO OOJIbIlIe, HO JUIsl HAIJISIAHOCTU MbI
OTPaHUUYUMCSl 3TUM MHUHUMYMOM. PaccMoTpum Tpu cleHapus, BEpOSTHOCTH HX
OCYLIECTBIICHUS U PE3yJbTATHl B IPOLCHTHBIX ITyHKTaX. Pe3ysbTaTsl TOJKHBI OTpakaThb
Ballle MHEHHE OTHOCUTENIHO MCX0/1a KaXI0TO CLIEHAPHS MPH MOJIHOM ONTUMAIILHOM f.

B nannom cnyuae ontumanbHo wucnois3oBath 0,1 If. He mytaiite momyueHHoe
ontumansHoe f ¢ onTuManbHbiMH f KOMIOHEHTOB moprtdens. 3nech onTuManbHoe f
OTHOCHUTCS K IJIAHUPOBAHUIO CLIEHAPHSI, U, TAKUM 00pa3oM, B aCUMIITOTUYECKOM CMBICIIE
JUIsl aKTUBHOTO CYeTa JIydille Hcnoib3oBath 11%, a mna HeaktuBHoro cuera 89%. B
Hayajle CIEQYIOIIEro KBapTrajga CcleAyeT IOBTOPUTBH JTy mpoueaypy. Tak Kak
nepepasMelieHue B JaHHOM KBapTaje sBisgercs (DyHKIMeH pa3MeIleHUs MpOILIoro
KBapTaja, TO JIy4lle BCEro MCIO0JIb30BaTh COOTBETCTBYIOLIEE 3HAUYCHUE ONTUMANIBHOTO f,
TaK KakK [PU 3TOM JIOCTUTAETCS] HAMOOIBIINI TeOMETPHUUECKUI pocT (TIpH

YCIIOBHUHM, YTO Balll BXOJHBIC JaHHBIE — CIEHAPUHM, UX BEPOATHOCTH U COOTBET-
CTBYIOIIIME pe3yabTaTbl — TOYHBI). IIpernoxkeHHbIi METOA IUITAaHMPOBAHMS CLEHApUs
IUI pa3MeIleHus] akTUBOB Y((GEKTUBEH TOIZA, KOrja HeoOXOAMMO IPUHAThH pELICHHE,
UCXO0/ U3 MPOTHO30B HECKOJIBKMX KOHCYJIBTAaHTOB. B Halem mpumepe BMecTo BbIOOpa
TpEeX CIIGHapHeB BBl MOXKETE Y4YeCThb MHEHHS TpeX KOHCylbTaHTOB. Cronben
BEPOATHOCTEN BBIPAXKACT Ballle TOBEPHUE K KaXAOMy KOHCYJbTaHTY. IIepBblil cueHapwmii,
c BeposATHOCThIO 50% mpourpeilla BCEro akTUBHOIO CYeTa, — OSTO MHEHHE
«MEJIBEKBEr0» KOHCYJIBTAHTA, U TAKOMY IIPOIHO3Y BBl CUUTAETE HYXXHBIM IPUIATh BEC
BJBOC OOJBINMH, YeM MPOrHO3aM MABYX JAPYTHMX KOHCYJIBTaHTOB. BcrmomMHHM Mmemoo
ycpeoneHus yeuvl npu npooaxce axyuti (cM. riaBy 2). Mbl MOKEM HCIOJIB30BaTh 3TOT
NoAXON JUIsl mepepasMenieHus. Takum o00pa3oM, MbI MOJYYUM METOJ, KOTOPBIN
CHUCTEMaTHYECKH CHUMAeT NPUOBUIM U BBIBOAUT HAC U3 YOBITOUHOM MPOTPAMMBI.

B cooTBeTcTBHM C 3TON MporpaMMoi cieayeT perysspHo (KaXIbli Mecsl, KBapTal Win
70001 Ipyroit nepuoja BpeMeHH) CHUMATh YacTh JIEHET C 00IIero cyera (aKTUBHBIN cyeT
+ HeakTHBHBIA cueT). [loMHUTE, YTO MEpUOIbI AOKHBI OBITH TOCTATOYHO OJITHMMH,
9TOOBI TMONYYUTh BBIUTPHILI, XOTsI ObI HEOONBIION, OT AMHAMUYECKOTO ApoOHOTro f.
3nauenne N, ypaosierBopsitomee ypaBHeHuto (8.01), — 3To MUHUMaNbHAs JIMHA
nepuoJia, Mpu KOTOPOo AnHamMuuyeckoe ApoOHoe f 1aeT HaM MpeuMyIecTBO:

8.01) FG " N<=G " N#*FRAC + 1 - FRAC,

rae FG = cpennee reomerpudeckoe npu ApoOHOM f, MOTydeHHOE U3 ypaBHEHUS
(2.08);

N = nnuna nepuoaa (G u FG paccuntanbl Ha ocHOBE 1 €IMHULIBI IEPUOJIA);

G = cpeaHee reoMeTpUIECKOe IPU ONTUMATIBLHOM f;

FRAC = nons akTUBHOI'O CUeTa.



Ecnu Mb1 ucnonb3yem 20-mporeHTHbI akTHBHBIN cuer (T.e. FRAC = 0,2), torna FG
paccuuThiBaeTcs Ha ocHoBe 0,2f. Takum oOpazoM, Koraa cpeaHee reOMETPUIECKOe Mpr
nosHOM ontuManbHOM f coctamser 1,01933, a mpu 0,2fFG = 1,005, MBI onyyum He-
PaBEHCTBO:

1,005 * N <=1,01933 *N*0,2+1-0,2

Jlnst ontumanbsHOTO f MBI paccuntaem cpeanee reomerpuueckoe G, a st 1poOHOTO f—
cpennee reomerpuueckoe FG. Pacuersl Begytcss Ha nHeBHOW ocHoBe. Temepp rmo-
CMOTpPHUM, SIBJSIETCS JIM OJWH KBapTaj JOCTATOYHOW JJIMHOW mepuopaa. Tak kak B KBap-
Taje MPUMEPHO 63 TOProBBIX IHSA, TOCMOTPUM, AOCTATOYHO JH OyneT N = 63, yToOBbI
BOCITOJIB30BaTHCS MPEUMYIIECTBOM TUHaMUueckoro apooHoro f. J[ms sToro mpoepum,
BbITIONTHSIETCsI 1 HepaBeHCTBO (8.01) mpu N = 63:

1,005 " 63 <=1,01933263*02+1-0,2

1,369184237 <= 3,340663933 * 0,2+ 1-0,2
1,369184237 <= 0,6681327866 +1-0,2
1,369184237 <= 1,6681327866 - 0,2
1,369184237 <= 1,4681327866

HepaBeHcTBO coOroaeTcs, Tak Kak JieBasi €ro 4acTh MeHbIe mpaBoil. Takum obpazom,
€CJId TPU JAHHBIX 3HAYCHMAX Iepepa3MellaTh aKTHBbl Ha €KEKBapTajlbHOW OCHOBE,
JydIlle UCTIONIb30BaTh JUHAMUYECKoe IpobHoe f.

Uro crmenyer aenath, eciu OanaHc pacteT? B Haudanme KakIoro mepuoja pacCUUTHI-
BaiiTe oOlee 3HAYCHHE CYETa U TEPEBOJHUTE ONPEACICHHOE KOJIMYECTBO CPEACTB C
aKTUBHOTO Ha HEaKTUBHBIA OanaHc. Takum oOpa3zom OyneT MPOMCXOAWTH IEepepa3me-
menue. Pacemorpum 100 000-gomnaposeiit cuet, rae 20 000 mommapoB — akTUBHAs
CyMMa, MPUYEM YCPEIHEHHE IMPOUCXOIUT HA E€XKEKBAPTAIbHON OCHOBE, a €KEeKBap-
TaJdbHBIA NPOLEHT MEPEBOAUMBIX CpeAcTB cocTaBisieT 2%. /[lomyctum, B Hauaie
kBapTana cyeT Bce eme paseH 100 000 mommapos, u3 kotopeix 20 000 mgosmapoB co-
CTaBISAIOT aKkTHBHBIN Oananc. Criemyer mepeBectd 2% oOmiero OamaHca cueta H3
aKTUBHOTO Ha HEAaKTUBHBIN OanaHc. Takum obpazom, cuer B 100 000 momrapoB OyaeT
coctosATh Ternepb u3 18 000 momutapoB ans aktuBHOro Gananca u 82 000 moyutapoB ams
HEaKTUBHOTO OajaHca.

Crnenyer cTpeMUThCS K TOMY, YTOOBI TOProBas Iporpamma olepekana MepHOIH-
YecKue CHATHS co cyera. JlomycTuM, B HalleM IOCJEIHEM IpUMepe CYET, paBHBIN
100000 nonnapos, k KOoHIy kBapraia nosbsimaercs 10 110000 nomnapos. Teneps, korna
MBI TepeHsieM K Iepepa3MelleHuI0 Ha ocHoBe 2%, To cHuMeM 2200 nosmiapoB ¢
aktuBHOro cyera ($30 000) u mepeBenem ux Ha HeakTuBHBIN cueT ($80 000). Takum
obpazoM, mMbl omyuuM 27 800 mosutapoB Ha akTHBHOM cuere W 82 200 mosutapoB Ha
HEaKTHBHOM cyeTe. Tak Kak aKTHBHBIN OallaHC mocie nepepasMenieHus 0osbiie, YeM B
Hayajie TMpeAbLAYLIero Mepuoia, Mbl MOXEM CKa3aTh, 4TO IporpamMma oOIlepexaet
nepepasMelIeHHE.

C npyroil CTOpOHBI, €CIU MPOTrpaMma MPOUTPHIBAET AEHBIH, TO MPEIIOKEHHBIN Me-
TOJI CO BpEMEHEM IIepeBeIeT BeCh OajJaHC cueTa B HEaKTUBHBIN OallaHC, M, B KOHIIE KOH-
1IOB, Bbl aBTOMATUYECKU MPEKPATUTE UCIIOIH30BATh YOBITOUHYIO IPOTPaMMy.

EctecTBeHHO, Bo3HMKaIOT ABa Bompoca. [lepsrlii: «Kakyro cymmy cineayeT cHUMAaTh
CO cueTa, YTOOBI MpOorpaMMa aBTOMATHYECKHU MTPEKpaTHiia padoTy (T.€. aKTUBHBIN OaJlaHC
ctan Obl paBeH HYJI0), eclii OalaHC cyeTa He pacTeT B TeueHue N CHATUH ¢ aKTHBHOTO
cyeta?» OTBET MOKXHO MOJIYYUTh U3 YPABHEHHUS:

(8.02) P=1 - meaktuBHsiii * (1 / N),

rae P = nons obmero 6anaHca cuera, KOTOpas IEPUOJUUECKH NTEPEBOIUTCS C
AKTUBHOTO Ha HEAKTHBHBIN OaNlaHC;

HEaKTUBHBIN = HEaKTUBHasl J10Jig OajlaHca cueTa;



N = 4ncio nepuosIoB, Yepe3 KOTOpoe Mporpamma MpeKpaTtuT paboTy, ecinu OaliaHCc He
OyIleT pacTH.
Takum oOpa3zom, eciu pa3 B KBapTaj MEPEBOAUTH YacTh CPEACTB C aKTHBHOTO Ha He-
aKTUBHBIM OanaHc (IIpUYeM MepBOHAYAIbHBIN HEakTUBHBIA OanaHc coctaBiseT 80% or
o0I1Iero) ¥ Mbl XOTHM, YTOOBI Nporpamma mpekparuia padorars yepe3 2,5 roma (10
kBapTasioB, T.e. N = 10), To KBapTajbHasi JOJS MOXXET OBITh HAWICHA CIEAYIOIINM
obpa3zom:
P=1-0,8"(1/10) =1-0,8 *0,1 = 1 - 0,9779327685=0,0220672315
MBI BUAMM, 4TO KaXKABII KBapTal ciexyer nepeBoauTh 2,20672315% obmiero 6ananca ¢
AKTUBHOT'O HA HEAKTUBHBIN CUET.

Bropoii Bonpoc 3By4uT Tak: «Eciu Mbl CHUMAaeM OIPENEICHHBIN IIPOLICHT CPEICTB
CO CYeTa, CKOJBKO JIOJDKHO MPONTH BPEMEHH, YTOOBI aKTUBHBIN Oalanc ctan paBeH O?»
Jlpyrumu cioBaMu, ecii Mbl CHUMaeM P% kaxaplif mepros (B HaiieM ciydae Mepuos
paBeH KBapTayly) M OaJlaHC cueTa He pacTeT, 4yepe3 CKOJbKO MeproJoB N aKTHUBHBIN
6ananc oOHyaHuTCA? OTBET MOXKHO MOJIYYUTh U3 YPABHEHUS:

(8.03) N = In(ueaxtuBHbiii) / In(1 - P),

rie P = nons obmero Oananca cyera, KOTOpas MEPUOAMUYECKH NEPEBOIUTCS C

aKTUBHOTO Ha HEaKTHBHBIN OanaHc;

HEaKTUBHBIM = HEaKTUBHas J0JIs OajlaHCca CYeTa;

N = 4ucino nepruosioB, Yepe3 KOTopoe MporpaMMa MpeKpaTHT paboTy, eciu OanaHc

He OyJIeT pacTH.
JlonmycTum, epBOHaYaIbHbIM HeaKTUBHBIN OanaHc coctaBiseT 80% ot obmiero OanaHca,
U Bbl exekBapTaibHO cHuMaete 2,20672315%. Uucino mepuonoB (B Hamlem ciiydae
KBapTaJIOB), HEOOXOAUMOE ISl MpeKpalleHus: paboTbl mporpamMMbl (TIpU YCIOBHH, YTO
OaylaHC HE pacTeT), paBHO:
N = In(0,8) / In(1 - 0,0220672315) = In(0,8) / In(0,9779327685) =-0,223143/-0,0223143
=10, T.e. mporpamMma mpexkpatut padoty uepe3 10 neprnoaos.
Ycpeanenue npu npojake aklui BbIBeIeT Hac U3 MopTdeis Mo LeHe BhIle CpeaHel, a
YCpeIHEHUE MPH MOKYIIKE MO3BOJIUT HAM MPHOOPECTH NOPTQETH 10 IIeHE HIKE CPETHEH.
MHorue ke MOCTYMalT KaK pa3 HAa000pOT: BXOAAT HAa PHIHOK M BBIXOJAT C PbIHKA IO
1eHam Hike cpennux. Kak mpasuiio, Tpeiinepsl mociie OTKpbITHS TOPrOBOrO cueTa cpasy
NEPEeBOIAT Ha HETO BCe JICHbI'M M HAYMHAIOT ToproBaTh. Korna tpelaep xouer 100aBUTh
CPEICTBA, TO OYTH BCErJla BHOCUT UX OJJTHOM CyMMO, a HE PaBHBIMU JOJISIMU B TEUEHUE
OIPEJICIEHHOT'0 BPEMEHH.

B OonpmmHCTBE ciiyudaeB, Tpenaep, KOTOPBIA KUBET 3a CYET JOXOJO0B OT TOPTOBIIH,
NEPUOJIMYECKHA CHUMAET JIEHbI'M CO CUeTa JJIsl MOKPBITHS PacXo10B HE3aBUCHMO OT TOTO,
KAaKOM IPOLIEHT CYeTa 3TO COCTaBJISAET. JJaHHBIN oAX0A HenpaBwiIbHbIN. [Ipeanonoxum,
pacxo/bpl Tpeiaepa MOCTOSIHHBI KaKIbI MeCALl 1 OH CHUMAET CO CYeTa OINpPEEe/ICHHYIO
CyMMy, KOTOpas COCTaBJseT OONBIIMK TPOIEHT CpEeACTB, Korga OajaHc cyera
MOHMKAETCS,, U MEHBUIMHA NPOLIEHT, Korjga OalaHC cyeTa MOBBIIACTCA, T.e. Tpewaep
MOCTETICHHO BBIXOJUT M3 MOPTQes (MK ero 4acTH) 1Mo [eHe HUKE CPETHEH.

PazymHee cHMMaTh KaKIbli MecCALl CyMMY, HPEeACTaBISIONYI0 OO0 MOCTOSHHBIH
npoyenm o6mero OanaHca cyeTa (AKTUBHBIM IUIIOC HeakTHBHBIN). IlomyueHHble
CpeZAcTBa cienyeT pa3MellaTh Ha JIOMOJHHUTEIBHOM CYETy J0 BOCTpeOOBaHMS M YXkKe C
3TOr0 JOTOJIHUTENBHOIO CYETa KaXAbIH MECSI] CHUMaTh (PMKCHPOBAHHYIO CyMMY «Ha
xu3Hb». Ecin Obl Tpelzep obOolien npepiaraeMblil JOMOJHUTEIbHBIN CUET U CHUMA
IIOCTOSIHHYI0 CyMMY HEINOCPEACTBEHHO C TOPIOBOIO CuU€Ta, TO MJIEU YCPEIHEHUs
paboTanu ObI TPOTUB HETO.

W3 rnaBbl 2 MBI y3HaIu, YTO IpU TOPrOBJIE€ HA YPOBHE OoNTUMaibHOTrO f Bpems, mpo-
BEJICHHOE B MPOUTpPBILIE, MOXKET COCTaBUTh OT 35% 1o 55% paccmarpuBaeMoro nepuo-
na. MHorue Tpeiaepbl K 3TOMy HE TOTOBBI, OOJIBIIMHCTBO U3 HUX, €ECTECTBEHHO, XOTENIN
ObI BUeTh OoJiee riaakyto KpuByto Oamanca. Ilpunnun «35-55%)» crnpaBeniuB Kak ais



MOJTHOTO ONTUMAIBHOTO f, Tak W U1s AUHAMHUYECKOro ApoOHoro f, HO OH He padoTaeT B
clIydae CTaTH4eCKOTo ApoOHOTrO f.

Coznanne OydepHOro cuera M0 BOCTpeOOBAaHMS IMO3BOJSIET TOPrOBaTh MaTeMaTH-

YECKH ONTHUMAIBHBIM CIIOCOOOM (TIpH JWHAMUYECKOM ONTHUMaibHOM f), Kpome TOTO,
TaKOH MOJAXO/T MO3BOJISIET OCYIIECTBIISITH TIEpepa3MEIIeHHe METOIOM YCPEIHEHHSI, KOTaa
JeHbIY TIEPeBOAATCS Ha Oy(depHbIN CUeT, U PEryJIIpHO CHUMATh OIMPEIEICHHYI0 CYyMMY
co cuera. Pasymeercs, cymMMma, KOTOpYIO Mbl TNEepUOAWYECKH OyaeM CHUMaTh C
OydepHoro cuera, A0mKHA OBITH MEHBINE, YEM HAWMEHBINIA CyMMa, MEpPEBEIICHHAS C
ToproBoro cuera Ha Oydepuwii. Hampumep, eciu mbl ucnomszyem cuer 500 000
noutapoB U cHumaeM 1% B wmecdan, HaunHas ¢ 20%-0ro akTHMBHOIO Cy€Ta, TOTAA
HAaUMEHBIIIEe CHATHE C TOProBOro cuera JomkHo 0wtk 0,01 * 500 000 * (1 - 0,2) = 0,01
* 500 000 * 0,8 = 4000 mommapoB. Takum o0pa3om, CymMma, KOTOPYHO MBI Oynem
cHUMaTh ¢ OydepHoro cyera, nomxkHa ObITh MeHbIIe 4000 mommapoB. OTMETHM, YTO B
KauecTBe Oy(epHOro cueTa MOKET UCIIOIb30BATHCSl HEAKTUBHBIN CYET.
[Ipexxne deM mepelTH K YEeTBEPTOMY METOY pa3MEIICHHsS aKTHBOB, CKaXXEM eIlle
HECKOJIBKO CJI0B 00 0coOeHHOCTsX mnepepasmMenieHus. [Ipu Toprosie ontuMaibHOU
(bUKCUpPOBaHHON H0JeH, Koraa OanaHC yBEIMYMBACTCS, YBEIUYUBACTCS M KOJIUYECTBO
KOHTPAKTOB, NpU MNaJeHUM OajlaHCca KOJUYECTBO KOHTPAKTOB yMeHbIaercs. Takoi
MOJIXO/T TIO3BOJISIET TOOUTHCSI MAKCHMAIILHOTO T€OMETPUIECKOTO POCTA.

3ayem nepepasmemiathb?

[lepepa3zmernienue, Kak MOKET MOKA3aThCsl, IPOTUBOPEUUT HAILIUM YCTPEMIICHUSM,
MOCKOJIBKY OHO MPHUBOJMT K YMEHBIICHUIO OajaHca MOCiIe BRIMTPHINIA U K YBETUYCHUIO
OanaHca aKTUBHOW 4acTH IMOCJIe Iepro/ia Mpourpeliia no cyery. [lepepazmernienue
ABIISICTCS KOMIIPOMHUCCOM MEX]y TEOPHEH U MPAKTHKON, a pacCMaTPUBAEMbIE METO/IbI
MO3BOJIIIOT HaM MCIOJIB30BaTh ATOT KOMIIPOMHUCC MAKCUMAJIbHO 3(PPEKTUBHO.

B nneane BooOie He cienyeT MpoBOAUTH NepepazmMerienue. Bam nebonpmioi cuer B 10
000 mommapoB MoOKeT BeIpacTd 10 10 MIJITHOHOB J0JI1apoB O€3 mepepa3MenieHusl, U BbI
BITOJTHE MOTJIM OBl TIEPECHJIETh MPOUTPHIII, KOTOPBIA MOHU3MI ObI cueT 10 MHJUTMOHOB
no0 50 000 mommapoB mepen HOBBIM CKadykoMm 70 20 MWUTMOHOB nosuiapoB. Ecim Ob
aKTHBHBIN OajaHc yMeHbLIWICS A0 | joiapa, BB Bee €lie CMOTH Obl TOproBath Apo0-
HBIM KOHTPAKTOM («MHUKPOKOHTPAKTOM»). B Teopuu Bce 3T0 BOZMOXKHO, HO Ha MPaKTUKE
clleyeT IPOU3BOANTDH NIEpepa3MELICHHE 110 JOCTH)KEHUN HEKOTOPOM TOYKH BBEPXY WU
BHHM3Y Oananca. [Ipu mepepa3mMenieHny Bbl Kak Obl HAYMHAETE TOProBaTh 3aHOBO (HO C
IpyruM ypoBHeM Oananca). B nanpHeimem, 6maronaps AuHaMuueckoMmy apooHomy f, B
MIPOMEXKYTKaX MEX]y Iepepa3MellleHusIMU TOPTOBIIs cama OyJIeT «IBUrath» apooHoe f.

CrpaxoBanue noprdessi — 4eTBEPThIH MeTO/I NepepasMeeHust

[Ipennonoxum, Bbl ynpasisere GoHaoMm akuuil. PucyHok 8-2 neMOHCTpUpYeT THUINY-
HYIO CTPaTETUI0 CTPAXOBaHUS MOPTQEIIs, TAKKE N3BECTHYIO KaK OUHAMUYECKOe Xe0dCU-
posanue. IlycTh Tekymas cTouMOocTb noptdens pasHa 100 gonnmapam 3a akiuo. Cras-
JTapTHBIA TOpPT(HENb, OH M300paKeH NPSIMOM JTMHUEH, B TOYHOCTH CIICTYET 32 PHIHKOM
aKIuii. 3acTpaxoBaHHBIN MOPTHEnb N300pakeH MyHKTUPHON TuHUEH. OTMEThTE, YTO
NYHKTUPHAs JMHUS MPOXOJUT HUXKE NPSAMOW JIMHMHU, KOTJa MOpTdenb HaxXOOUTCs Ha
YPOBHE WJIM BbILIE CBOEH NepBoHavanbHOM croumoctu (100). BennunHa, Ha KOTOPYIO
IYHKTUPHAs JUHUS HIDKE IPSAMOM JIMHUU, OTPAaXKaeT CTOUMOCTb CTPaXOBaHMs MOPTQEIs.
Korma croumocTts moptdernst yMeHbIIaeTcsi, CTpaxoBaHHWE MOPTQens OrpaHuYHBAET
najJieHue Ha HEKOTOpOM ypoBHE (B maHHOM ciydae 100) 3a BhIUETOM pacxoioB Ha OCY-
LIECTBJIEHUE CTPATETUH.



CtpaxoBanue mnopTdenst COOTBETCTBYET IOKYIKE IMyT-ONMLIMOHA MO TMOPTHEo.
HomyctumM, GoHI, KOTOPBIM Bbl YIIpaBisieTe, COCTOUT TOJIbKO U3 | aKIHMKU CTOMMOCTBIO
100 momnapos. Ilokynka myT-omiMoHa Ha 3Ty akuuiO ¢ LeHoW wucnoiaHeHus 100
JIOJUTApOB TIpU IieHe omniuoHa 10 moIapoB COOTBETCTBYET MYyHKTUPHOW JIMHUM Ha
pucynke 8-2. Xyiiee, 4To MOXKET NMPOU30MTH B JaHHOM ciiyyae ¢ nopTtdenem (1 akuus
1 1 myT-ONIuMOH), COCTOUT B TOM, YTO MO UCTEUEHUH OMIIMOHA BbI MPOJATUTE aKIIUIO 32
100 nmommapoB, HO mnotepsere 10 momiapoB (CTOMMOCTH 3TOr0 OMNIMOHA). Takum
00pa3oM, MUHHMaJIbHAsi CTOMMOCTB nopTderns oyaer 90 moymapoB, HE3aBUCHMO OT TOTO,
HACKOJIbKO ymajeT 0a3oBas akuus. [Ipu pocte BbI MOHEceTe HEKOTOpPhIE YOBITKH H3-32
TOT0, YTO CTOMMOCTh MOPTQEis yMEHBIIUTCSA HA CTOUMOCTD OMIIMOHA.

Ecnu conocraButh pucyHok 8-2 ¢ (hyHIaMEHTaIbHBIM YPaBHEHHEM TOPTOBJIH U OIle-
HouHbIM TWR u3 ypaBuenus (1.198B), CTAaHOBHTCS SICHO, YTO B ACUMIITOTHYECKOM CMBIC-
JIe 3aCTpaxoBaHHBIN MOPTdENs TyUlIe He3aCcTPaXOBaHHOTO. J[pyruMu Cl10BaMu, €CIH BbI
YMHBI HAaCTOJIbKO, HACKOJIBKO IJIyIa Ballla XyAluas omulKa, To, 3acTpaxoBaB NopT¢enb,
BbI OTPaHUYHTE MTOCIIECTBUS TAKOW OIIHUOKH.

OOpatuTe BHMMaHUE, YTO JJMHHAS TMO3ULHUSA MO KOJUI-OMIMOHY NaeT TOT XKe pe-
3yJNbTaT, YTO M JUIMHHAS MO3UIMS MO0 0a30BOMY WHCTPYMEHTY COBMECTHO C JUIMHHOU
MO3UIMEN MO MyT-OMIMOHY C TOW K€ LEHOW MCIOJHEHUS M JAaTOW UCTEUEHHS, YTO U Y
KoJut-onuoHa. Korja Mbl rOBOpUM O TOM K€ pe3yJibTaTre, UMEIOTCS B BUY SKBUBAJICH-
THBIE COOTHOILIECHHUSI PUCK/BBIMTPHILI pa3HbIX mopTdeneid. Takum oOpa3zom, MyHKTUPHAS
JUHUSA Ha PUCYHKE §-2 MOXET TaKXKe MPEJCTaBIATh AJUHHYIO MO3UIUI0 IO KOJJI-
onuuony ¢ ueHou ucnosuenus 100.

[TocmoTpuM, Kak paboTaeT AWHAMUYECKOE XEKHUPOBAHUE IMPU CTPAXOBAHHUH
noptdens. Jomyctum, Bbl, Kak yrpasistomuid Gonaom, npuodperaere 100 akuwmii mo
ueHe 100 gomtapos 3a akuuro. [laBaiiTe cMoAenupyeM KOJUI-ONLMOH IO 3TOM aKIMH.
CHavana ompelnenyM MHUHUMaJIbHBIM II€EHOBOM YypOBEHb paccMaTpUBAaEMOM aKIIMU.
Hanpumep, ycranoBum ero nHa 100. [lanmee ompemenum [naTy HWCTEYEHHUS HTOTO
TUIOTETHYECKOoro omnmuoHa. Ilycts nata ucreueHus OyJaeT MOCIEAHUM JTHEM TEKYILEro
KBapTania.

Teneps paccunTaem AeNbTY KOJIJI-OMIMOHA MpH 1ieHe ucnoiHenus 100 u BeIOpaHHOM
nate ucTtedeHus. Bel Moxkere ucmonb3oBaTh ypaBHeHHe (5.05) mis moucka AETIbTHI
(OHIOBOTO KOJUI-ONIMOHA (MOXKHO HCIOJB30BAThH NIENBTY IS JTFOOOH MOJENH OIIHO-
HOB, MBI k€ OyZieM UCHOJb30BaTh MoAenb (GoHI0BBIX omuoHOB bmka-lloynca). [o-
mycTuM, Jenbra paBHa 0,5, T. €. B JaHHBIM akTUB ciexyeT uHBecTHpoBaTh 50% cuera.
Taxum o6pazom, BaM cienyet KynuTh Toabko 50 akuwmii, a He 100 akiuii, KOTOpbIE BB
OBl Kynuud, eciu Obl He cTpaxoBanu nopTdens. Ecnu niena akiuu OyaeT pactu, TO e
OyZeT MPOUCXOAUTD C ACTBTON U KOIMYECTBOM aKIMil. BepXHsisa rpaHuia AeabThl paBHA
€MHHULIE, YTO COOTBETCTBYET MHBecTHpoBaHuto 100% cpexncts. Ecnau nena akuuu Oyner
MIOHIKATHCS, TO K€ OyJeT MPOUCXOIUTH C JENbTON U pa3MepoM IMO3UIIUU MO AKIHIM.
Hwxnss rpanuna nensTel paBHa 0 (pu 3TOM JeNibTa MyT-OMIIMOHA paBHA -1), U B 3TOMN
TOYKE CIIEAYEeT MOTHOCTHIO 3aKPBITh MO3UIIUIO MO AKITHSM.
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Pucynok 8-2 Cmpaxosanue nopmeens

Ha mnpakTtuke mnopr¢enbHble MEHEKEphl HCIONb3YIOT HedazpeccusHvle METOIbl JH-
HAMUYECKOT0 XEKHPOBaHUS, 4YTO TMpPEANOoiaraeT OTCYTCTBHE TOPIOBIM CaMHUMU
HeHHbIME Oymaramu noptderns. CTOouMOCTh MOPTQens 3aBUCUT OT TEKYIIEH eNbThl U
MOJIETIM U PETYJIHUPYETCS C MOMOIIBI0 (PbIOUEpPCOB, a MHOTJA MyT-OnuuoHOB. Ilmocom
UCTOJIBb30BaHUS (DbIOUEPCOB SABISETCS HHU3Kas CTOMMOCTb TpaHcakiuii. Koporkas
npojiaxka (PbI0YEpCOB MPOTUB MOPTQEs IKBUBAICHTHA Mpoaaxke yactu noprdens. [Ipu
najieHuy noptdens npoaaercst 6onblie GpIOYEPCHBIX KOHTPAKTOB, KOTA K€ CTOMMOCTD
nopT¢ens pacTeT, 3TH KOPOTKUE MO3ULKHU 3aKkpbiBatoTcs. [lotepu mo moptdento, koraa
NPUXOJUTCS 3aKPbIBaTh KOPOTKHE (bIOYEPCHBIC MO3MLMHU IMPH POCTE LIEH Ha aKIHH,
SBIIAIOTCS M3JAEPKKAMU IO CTpPaxoBaHUIO MOpPT(denass M SKBUBAJCHTHBI CTOWMOCTH
TUIOTETUYECKUX CMOJAEIUPOBAHHBIX ONIMOHOB. IIpenMymiecTBO JIMHAMUYECKOIO
XEJKUPOBAHUSI COCTOUT B TOM, YTO OHO IMO3BOJIIET C CAMOT0 Hayajla TOYHO PacCUUTaTh
U3JIepKKU. MeHepKkepaM, IPUMEHSIIOIINM TaKyl0 CTPAaTEruio, 3TO MO3BOJSET COXPAHUTH
Bech Moprdenb IeHHbIX Oymar, B TO BpeMs KakK pa3MEIlleHHE aKTHBOB PEryJHUpyeTrcs
MOCPENICTBOM (DBIOYEPCOB W/WIIM ONIMOHOB. [IpeanokeHHbI HearpecCUBHBIA METOJ,
OCHOBaHHBI Ha HCMOJb30BaHUM (BIOYEPCOB W/WIM OMIIMOHOB, MO3BOJIET Pa3JeiIUTh
pa3MellleHle aKTUBOB M aKTHBHOE YympaBieHue mnoptdenem. IIpu crpaxoBaHuu BHI
JOJKHBI TIOCTOSIHHO PEryJMpoBaTh MOPTQeENb C y4eToM TeKylled NeibThl, T. €. C
OTIpEICIEHHOW NEePUOJUYHOCTHIO, HANpUMEp, KaKIbIH JeHb BBl JOJDKHBI BBOJAUTH B
MOJIETb 1IEHOOOPa30BaHUs OIMIMOHOB TEKYIIYyI0 CTOMMOCTh MOPTQeis, BpeMs 10 JaThl
MCTEUYCHHS, YPOBEHb MPOLEHTHON CTaBKU U BOJIATHIIBHOCTH MOPTQEs il ONpeAeIeHUs
JeNbThl MOJENUpYeMOro myT-onuuoHa. Ecnmu k nenbTe, KOoTOopas MOXKET HMPUHUMAThH
3HayeHuss 0 u -1 mpuOaBUTH €AMHUILY, TO BBl IMOJYYUTE COOTBETCTBYIOLIYIO IEIBTY
KOJUT-OIIIMOHA, KOoTopas OyaeT KO3(p(GUIMEHTOM XeDKHUPOBAaHMs, T.C. JOJICH BaIIero
cuera, KOTOpYIO cledyeT uHBecTHpoBatb B ¢ona. Jomyctum, Ko3(hQUIMEHT
XEDKUPOBAHUS B HACTOSIIIMK MoMeHT coctaBisieT 0,46. Pasmep doHma, KOTOpBIM BB
ynpasinsere, 3kBuBaneHTeH 50 ¢prouepcHbIM KOHTpakTaM S&P. Tak kKak BBl XOTHTE
WHBECTUPOBATH TOJILKO 46% cpencTtB, BaM HAA0 M3bIATh oOcTaibHble 54%, T.e. 27
KOHTpakTOB. [loaToMy mpu Tekymieil ctoumocTd (oHIA, MPHU JAHHBIX YPOBHSX
MIPOLIEHTHON CTAaBKH M BOJATHJIBHOCTH (POHJI JOJKEH UMETh KOPOTKUE MO3UIHUH 1o 27
KOHTpakTaM S&P OJHOBpeMEHHO C JJIMHHOM mo3ulMed mno akuusM. Tak Kak
HE0OXOIUMO MOCTOSIHHO MEPEepPacCUnThIBaTh AEIbTY U PETyIHpPOBaTh MOPTQENb, METO
Ha3bIBACTCS CTpAaTerHel ouHamuueckozeo xemxuposanus. OnHa U3 npoobiieM, CBsI3aHHAsS
C HUCTIOJIb30BaHUEM (DbIOUEPCOB, COCTOUT B TOM, YTO PHIHOK (PbIOYEPCOB B TOUHOCTH HE
cienyer 3a pelHKOM croT. Kpome Toro, moptdenb. IpOTHB KOTOPOrO BBl MpoOAaeTe
(bBr0YepCH, MOKET B TOYHOCTH HE CJIEIOBATh 3a WHAEKCOM PBIHKA CIIOT, JIS)KAIIETO B



OCHOBE phIHKa (prouepcoB. [logoOHbIe OMUOKKM MOTYT M00aBISATHCS K pacxoaaM IO
CTpaxoBaHUIO TopTdens. bonee Toro, xorga Baml MOJEIMPYEMbIH OMIIMOH MOAXOIUT
OYeHb OJIM3KO K JaTe MCTEYEHHUs, a CTOMMOCTh MOpTQens NpuOIMKaeTcss K ILeHe
WCIIOJIHEHUS, TaMMa MOJEIMPYEMOTro OIMIIMOHA acCTPOHOMUYECKH Bo3pacrtaeT. [lamma —
3TO MTHOBEHHAsl CKOPOCTh W3MEHEHHUS [ENbTHI, T.€. KOIPPHUIMECHTAa XEeIKUPOBAHHUS.
Jpyrumu ciaoBaMu, TamMMa SIBISIETCS JeNbTOM AenbThl. Eciu genbra u3MeHsercs o4eHb
OBICTPO (T. €. MOJEIUPYEMBII OMIIMOH UMEET BBHICOKYIO TaMMY), CTpaxoBaHUEe MOPTQes
CTAaHOBUTCSl KpaiiHe oOpeMeHHTeNbHbIM. CyIIeCTBYeT MHOXKECTBO IMyTel 00X0/1a ATOH
mpoOJieMbl, U HEKOTOpPble M3 HUX JOBOJBHO CHOXKHBL. OJMH W3 CaMbIX MPOCTHIX
CHOCO0O0B 3aKIIIOYAETCsl B TOM, YTOObI COBMECTHO HMCIIOJIb30BaTh ()bIOUEPCHl U OMIIMOHBI
JUIS WU3MEHEHHUsT KaK JeNbThl, TaK W TaMMbl MOJEIUPYEMOro OMNIMOHA. boibIinoe
3HaYeHHE TaMMbI, KaK IPAaBUIIO, CO3aeT MPoOIeMbl TOJBKO TOT/A, KOT/Ia MOAXOUT AaTa
UCTEYCHHUS, & CTOMMOCTh TOPTQENst W IeHA HCIOJHEHUS MOJEIHPYEMOro OMIUOHA
conmmxkaroTcsi. CyIecTByeT HHTEpECHasl CBA3b MEXKIY ONTHUMalbHBIM f U cTpaxoBaHHEM
noptdens. MoKHO CKa3aTh, YTO MPH OTKPBITUU MTO3UINH BBl HHBECTUPYeETE f MPOIICHTOB
cpenctB. PaccMoTpum azaptHyio wWrpy, rae ontuMmaiabHoe f=0,5, HanOombimii
npourpseill paseH -1 u Bbl pacnonaraere 10 000 nomnapos. B takoMm ciydae crnemyer
CTaBUTH | mojap Ha Kaxkaple 2 AoJiIapa Ha cUeTe, Tak Kak, pa3eius -1

(maubonpmmii mpourpsliin) Ha -0,5 (oTpunaTenbHoe ontuManbHOoe f), MBI momy4dum 2.
Paznenus 10000 pommapoB Ha 2, Mbl moayuuM 5000 mosiapoB, MOTOMY CHEAYET
craBute 5000 nosmmapoB, uyto coorBercTByeT aone f, T.e. 50% BammMx AEHEXHBIX
cpenctB. Ecu ymuOoxuTh 10 000 mommapoB Ha f= 0,5, MBI TOJIy9lM TOT K€ pe3yJIbTarT,
5000 gommapos, T.€. BaM CIIEIyeT 3aJIeHCTBOBATH f MPOLEHTOB MMEIOIIUXCS JACHEKHBIX
CpencTB. AHAJIOTMYHO, €CIIM Balll HAaMOOJBIINI TPOUTPHITT paBeH 250 mosutapam, a Bce
OCTaJIbHOE OCTaeTcsi 06e3 M3MEHEHHH, TO cienyeT cTaBuUTh | gommap Ha Kaxaeie 500
nostapoB Bamiero cyera (tak kak -$250 / -0,5 = $500). Pazgenus 10 000 mosiapoB Ha
500 momnnmapoB, MBI HaiiieMm, 4To cTtaBka paBHa 20 nomnapaM. Tak Kak MaKCHMailbHBIN
IIPOUTPHII IO OJIHOM cTaBKe cocTaBisieT 250 A01apoB, Bbl, TAKUM 00pa3oM, PUCKYyETe
noneit cuera f, T.e. 50%, wiu 5000 momrapo ($250 * 20). Mbr MokeM cka3ath, uto f
paBHO J0JI€ BAalllEro cueTa, KOTopas MOJBEp)KeHa pUCKy, Wi f paBHO Ko3(pduLneHTY
xemkupoBaHus. Tak kak f MpUMEHMMO TONBKO K AKTUBHOM YacTu mopTdens, mpu
CTpaTeruH JUHAMUYECKOTO IpoOHOTO f K0a(ppunmeHT XemKxupoBanus mopTders paBeH:

(8.04a) H=f*AJ/E,
rae  H = kosddunment xemxupoBanus nopTdens;
f= ontumansnoe I'(ot 0 10 1);
A = aKTUBHas 4acCTh CPE/ICTB CUECTA;
E = o0mmii 6anaHc cyera.

VYpaBuenue (8.04a) naer Ham KOdPPHUIMEHT XeHKUPOBAHUS U IOPTQETS MpH CTpaTe-
ruu JuHaMudeckoro apoOHoro f. CtpaxoBaHue noprdens Takxke paboTaeT MpHU CTaTH-
geckoM ApoOHOM f, Tonbko kodduumeHT A/E cTaHOBUTCS paBHBIM EAMHUIIE, a ONTH-
MasnbHOE f yMHOXaeTcss Ha COOTBETCTBYMOWIMI Koadpdunuent. Takum obpazom, mpu
CTpaTEeTHH CTAaTHYECKOTO APOOHOTO f KOAPPHUIHUEHT XeHKUPOBAHUS PABEH:

(8.046) H=f*FRAC,

rae H = xoaddunuent xemxkupoBanus mopTdes;

f = ontumansnoe f (ot 0 1o 1);

FRAC = ucnonb3yemas 10751 ONTUMaIBHOTO f.
Kak mpaBumiio, cuet ucnonb3yercs JUisi pabOThl B HECKOJIBKHX PBHIHOYHBIX cucTeMax. B
aToM citydae nepemerHas f B ypaBHenun (8.04a) wim (8.046) momkHa pacCUMTHIBATHCS
CIIEYIOIIUM 00pa3zoMm:

N
8.05)  f=)f*W,

i=1



rane f=f (ot 0 no 1), uconszyemoe B ypaBHeHu# (8.04a) wu (8.046);
N = o0111ee YrCciI0 ppIHOYHBIX CHCTEM B TIOpTderne;

W. = Bec KOMIIOHEHTA 1 B opTdere (M3 eIMHUYHON MaTPHIIbI);

fi = dakrop f (ot 0 70 1) KoMnoHEHTa 1 B mopTdere.

MosHO cka3aTh, YTO MPH TOPrOBIIE HA OCHOBE JTWHAMUYECKOTo ApoOHOro f Mbl poBO-
oM cTpaxoBanue moptdens. [Ipu 7 TOM MHHUMATBHO JTOMYCTUMBIA YPOBEHb CTOUMOCTH
noptdens paBeH: MepBOHAYATbHBIA HEAKTUBHBIN OallaHC n170C CTOMMOCTDH MPOBEICHUS
cTpaxoBanus. Jlanmee I IPOCTOTHI OyJIeM CUMTATh, YTO HUDKHSS TPaHHIIA CYETa paBHA
MepBOHAYaIbHOMY HEaKTHBHOMY OajaHcy.

OO6patute BHUMaHMe, uTo ypaBHeHUs (8.04a) u (8.046) MO3BOJIAIOT MOTYYUTH ACTBTY
MOJIETTUPYEMOTO KOJUI-OMI[MOHA. Pa3nenieHne cuera Ha HEAKTUBHBIM M aKTUBHBIN
nmojcyeTa (I MCMOJIb30BAaHUS CTPATETUU TUHAMUYECKOro ApoOHOTro f) SKBHBaIEHTHO
MOKYNKE MyT-OMIMOHA, I[€HAa HUCIOJHEHHs KOTOpOro OoJbllie TEeKyIled CTOMMOCTU
0a30BOr0 aKTHBA, a JaTa MUCTEYCHHS] HACTYMaeT HE CKOpO. MBI MOXKEM TaKkKe CKasarh,
YTO TOPrOBJISI C UCHOJIb30BAaHUEM CTpaTerMu JAMHAMUYecKoro IpoOHoro f aHajmorumuna
MOKYNKE KOJUI-OMIIMOHA, II€HAa WCIIOJHEHUS KOTOPOrO MEHBIIE TEKYIIeW CTOMMOCTU
0a30Bor0 akTHBA. JJaHHOE CBOMCTBO CTpaxOBaHUs MOPT(ENs CIpaBeJIMBO I JTFOOO0M
CTpaTerud JIUHAMHYECKOro ApoOHOoro f, HE3aBHCHMMO OT TOrO, HCHOJB3YEM MBI
yCpeIHEHHE 110 aKIUsAM, TNIAHUPOBAHUE CIIEHAPHUS WM MOJIE3HOCTh HHBECTOPA.

MO>KHO HCIIOTB30BaTh CTPaXOBaHUE MOPTQENs B Ka4eCTBE METO/Ia TIepepa3MeIICHHUS.
CHavana cnefyeT ONpeNeNuTh 3HaUeHWEe MUHUMAJIbHOTO IIEHOBOTO YPOBHS, 3aT€M MJIs
BBHIOpAHHOW MOJENM OMIIMOHA BBl JIOJDKHBI ONPEICIUTh ATy HCTEYCHHS, YPOBEHBb
BOJIATWJIBHOCTHU U APYTUE BXOJHBIE MapaMeTPhl, KOTOPbIE MO3BOJISIT PACCUUTATH ACITBTY.
[Tocne Toro kak OyaeT HaiiJleHa JETbTa, BBl MOXKETE ONPEACTUTh BEIMYNHY aKTHBHOTO
Oamanca. Tak kak nenbTa A cuera (nepemenHas H B ypasuenuu (8.04a)) paBHa genpre
MOJEJIMPYEMOTO KOJII-OMIIMOHA, Mbl MOXKeM 3aMeHUTh H B ypaBHenuu (8.04a) na D:
D=f*A/E
WA
(8.06) D/f=A/E,ecmuD <f (B nporuBHom ciiydaec A/ E = 1),

rae D =xoapdunueHT xemKupoBaHUs MOISTUPYEMOTO OMITHMOHA;

f=1(or 0 o 1) u3 ypaBuenus (8.05);

A = aKTUBHas 4acTh CPEJICTB CUETA;

E = o06muii 6amauc cuera.
Taxk xak otHomeHue A/E paBHO /10Jie aKTUBHOTO CYETa, MOKHO CKa3aTh, YTO OTHOIICHUE
akTUBHOTO OajaHca K 001IeMy OanaHCy paBHO OTHOIIEHUIO JIEIbThI KOJII-OMIIMOHA K f 13
ypaBuenus (8.05). 3amersre, ecniu D > f, Torma mpeamnonaraercsi, 4To Bl pa3MelaeTe
ooneie 100% OanaHca cuera B aKTHBHBIM OanaHc. Tak Kak 3TO HEBO3MOXKHO, JJIs
aKTHBHOTO OanaHca cymiecTByeT BepxHss rpanuiia — 100%. Bbl MoxkeTe uConbp30BaTh
ypaBHenue (5.05) mis moucka JenbThl KOJII-OMIIMOHA HAa aKiuu Wik ypaBHeHue (5.08)
JUTSE TIOMCKA IETTBTHI KOJUI-OMIIMOHA Ha (DbI0YEPCHI.

[TpoGnema ucnonbp30BaHUs CTpaxoBaHHs MOpPT(ess B KayecTBe METoJla Iepepasme-
IICHUSI COCTOUT B TOM, YTO Mepepa3MelleHne yMeHbIaeT 3PPEKTUBHOCTh CTPATETUU
JTUHAMUAYECKOTO JpoOHOTO f, KOTOpasi aCHMITOTHYECKH CIOCOOHA JaTh OOJIBIIYIO MPH-
ObUIb, YeM cTpaTerus crarudeckoro apoOHoro f. Takum oOpa3om, cTpaxoBaHHE MOPT-
(dens kak cTpaTerus nepepasMenieHus Ha OCHOBE TMHAMHYECKOTo poOHOTO f sBIseTcs
HE CaMbIM JIYUIIIUM TOIX0JIOM

Tenepr paccMOTpUM peanbHBI TNpuUMeEp cTpaxoBaHus moprdens. Bcmomaum
reoMeTpuueckuil ontumanbHbli mopTdens Toxico, Incubeast m LA Garb, xoropsrii
nocturaercas npu V= 0,2457. IlpeoOpazyem mgucnepcuio mopTdens B 3HAYCHUE
BOJIATWJIBHOCTH JJII MOJENH II€HOOOpa30BaHUS OMIIMOHOB. BoONmaTWIBLHOCTH 3aaaercs
TOJIOBBIM CTAaHJAPTHBIM OTKJIIOHEHHWEM. YpaBHeHHe (8.07) moka3piBaeT 3aBUCUMOCTH
MEXIy Jucmepcueii mopTdenss ¥ OLEHOYHOH BOJNATWIBHOCTBIO JUIsl OIIMOHA TIO
nopTdento:

(8.07) OV=V'0.5)*ACTV*YEARDAYS"0.5,



rne OV = BONaTWILHOCTH ISl OMIIUOHA 0 MOPT(hEIo;

V = nucnepcust noptdens;

ACTV = tekymias akTUBHas 4acTh OanaHca cueTa;

YEARDAYS = uncno ppIHOYHBIX JHEH B FOAY.

Ecnu MBI CcX0aMM U3 TOTO, YTO B Tty 251 pBIHOYHEIN J€Hb U JIOJII aKTHBHOTO OanaHca

pasHa 100% (1,00), To:

OV=(0,2457 % 0,5) * 1 * 251" 0,5 = 0,4956813493 * 15,84297952 = 7,853069464
[TomyueHHOE 3HaYeHUE COOTBETCTBYET BONATWIBHOCTU cBbimie 785%! Ilockonbky

peub uaeT o Topromie Ha ypoBHe onTuMaibHoro f mpu 100% axTtuBHOM Oanance,

3HaYeHHE BOJATUIBLHOCTU HACTOJBKO BEJIMKO. Tak Kak Mbl coOMpaeMcsi UCIOJIb30BaTh

cTpaxoBaHHe OPTdes B KauecTBe MeToa nepepasmerntenus, To ACTV= 1,00.

VYpasuenue (5.05) mo3BoJIIET pacCYUTATh JACIbTY KOJUI-OMIIHOHA:

(5.05) Hensra xomn-onuuona = N(H) 3nauenue H nns (5.05) naitnem u3 ypaBHEeHUs

(5.03):

(5.03) H=In(U/(E*EXP-R*T)))/(VxT "~ (1/2)+ (V=T " (1/2)) / 2,
rae U = neHa 6a30BOro HHCTPYMEHTA;
E = niena ucnosHeHus OMIIMOHA,
T = pons roma, ocraBmIAsiCs 10 MCTEUYEHHUS CpPOKA MCIIOJHEHUS, BBIpaKEHHas
JECATHYHOU IPOOBIO;
V = rojoBast BOJaTUIBHOCTb B MTPOLIEHTAX;
R = Ge3puckoBas craBka;
In() = dbyHKIMS HaTYpaIbHOTO JIoTapudma;
N() = kyMmynsaTuBHas HOpMaibHas (YHKIUS paclpeneNeHus] BEpOSTHOCTEH,
3aaBaemasi ypapHeHuem (3.21).
OTMeThTe, YTO MBI HCIOIB3yeM MOJETh [IEHO0O0pa3oBaHUs (OHIOBBIX OMIIMOHOB. JlJist
BOJIATWJIBHOCTHU OynieM Hcnonb3oBaTh 3HaueHue OV. Eciu 6e3puckoBast ctaBka R = 6%
W 10151 To/ia, ocTaBIIascs A0 ucreueHus cpoka, T = 0,25, To u3 (5.03) momyunm:

H = In(100 / (100 * EXP(-0,06 * 0,25))) / (7,853069464 * 0,25 *0,5) +
+ (7,853069464 % 0,25 * 0,5) / 2

=1n(100 / (100 * EXP(-0,015)))/ (7,853069464 * 0,5) +
+ (7,853069464 + 0,5) / 2

= In(100 / (100 * 0,9851119396)) / (7,853069464 * 0,5) +
+ (7,853069464 % 0,5) / 2

=In(100 / 98,51119396) / 3,926534732 + 3,926534732 / 2
=In(1,015113065) / 3,926534732 + 1,963267366

= 0,015 / 3,926534732 + 1,963267366

=0,00382 + 1,963267366

= 1,967087528
ITonyyeHHoe 3HaueHue noxacraBuM B ypaBHeHue (5.05). Tenepp ansa pacuera A€IbTHI
KOJUT-OMIIMOHA pemuM ypaBHeHue (3.21):



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

rae Y=1/(1+0,2316419 * ABS(Z));

N'(Z) = 0,398942 » EXP(- (Z ~ 2/ 2)).

TaxkuMm obGpasom:

Y=1/(1+0,2316419 x ABS(1,967087528))
=1/(1+0,4556598925)
=1/1,4556598925
= 0,6869736574

Teneps Haiinem sHaueHue N'(1,967087528):
- N (1,967087528) = 0,398942 » EXP(- (1,967087528 ~ 2/ 2))
=0,398942 « EXP(- (3,869433343 / 2))

© =0,398942 * EXP(- 1,934716672)

Y3 =0,398942 * 0,1444651941

=0,05763323346

IToncraBum 3HaueHus Y u N'(1,967087528) B ypaBHenue (3.21) i nonydeHus A€abThI
KOJUT-OIIIMOHA, B COOTBETCTBHUH C ypaBHeHHEM (5.05):

N(Z) =1-0,05763323346 * ((1,330274429 * 0,6869736574 ~ 5) -
- (1,821255978 * 0,6869736574 ~ 4) + (1,781477937 * 0,6869736574 ~ 3) -
- (0,356563782 = 0,6869736574 ~ 2) + (0,31938153 * 0,6869736574))

=1-0,05763323346 = ((1,330274429 = 0,1530031) -

- (1,821255978 = 0,2227205) + (1,781477937 * 0,3242054) -
- (0,356563782 * 0,4719328) + (0,31938153 * 0,6869736))
=1-0,05763323346 * (0,2035361115 - 0,405631042 +
+ 0,5775647672 - 0,168274144 + 0,2194066794)
=1-0,05763323346 * 0,4266023721
=1-0,02458647411

=0,9754135259

Takum oOpa3om, xorga nena noptrdens paBHa 100, uena ucnonnenus 100, mons roxa,
OCTaBIIasICSl O MCTEYEHUsS] Cpoka HcrHojiHeHus, coctaBiser 0,25, Ge3puckoBasi CTaBKa
paBHa 6%, a BonaTuiIbHOCTH opTdens 785,3069464%, nenbra HalIero runoOTETUYECKO-
ro kout-onimona pasHa 0,9754135259. Cymma BeCOB reOMETPUUECKOTO0 ONTUMAIBLHOTO
noptdens, cocrosmero u3 Toxico, Incubeast u LA Garb, HaiinenHas U3 ypaBHEHUs
(8.05), cocraBnser 1,9185357. Takum oOpa3om, mpUHHMas BO BHUMAaHHUE ypaBHEHHE



(8.06), mpu ctpaxoBaHuM mnoptTdens Mbl MoxeM mepepasmemiatb 10 50,84156244%
(0,9754135359/ /1,9185357). Bo ckonbko obxoauTcsi crpaxoBaHue? Bce 3aBucHT OT
BOJIATHJIFHOCTH B TE€UYEHHE CpPOKa JEHCTBUS CMOJECTUPOBAHHOTO omipoHa. Hampumep,
€CJIM 3a BpeMsl JeHCTBUS CMOEIMPOBAHHOTO OMIMOHA OallaHC Ha cyeTe He Kosebiercs
(BomaTwiibHOCTH paBHa (), IleHA CMOAEIMPOBAHHOTO OILUOHA, T.€. CTOMMOCTH
CTpaxoOBaHUs, paBHA HYJ0. B 3TOM 3akiioyaeTcst 60IblI0e MPEUMYIIECTBO CTPAXOBaHUS
nopTQens M0 CPaBHEHUIO C peabHOW MOKYMKOM MyT-OMIKMOHA (€CIH 3TOT MyT-ONIUOH
o MOPTQeto cymecTByeT). Mbl MIaTUM TEOPETUYECKYIO IIEHY OMIMOHA, UCXOAsl U3 TOU
BOJIATHJIBHOCTH, KOTOPOH peanbHO TOABEp:KEH moprdenb, a HE TOil, KoTopas
CYILLECTBOBaJIa Ha PBHIHKE JO OTKPBITHS MO3MILMHU, KaK ObIBAa€T MPU MOKYIKE ITyT-OII-
oHa. Kpome Toro, peasibHasi MOKyNKa MyT-OMIKMOHA (OMSATh XK€, €CIIM MyT-OIMUOH IO
HameMy TopT(deno CymecTByeT) BIEYEeT 3a COOOM pacxojibl, CBA3aHHBIE CO CIPEIOM
noKynku/mpoaaxu. [Ipu MoaennpoBaHuM OMIIMOHA TAKUX PACXO0B HE BO3HUKAECT.

Heo0xoanmbie 32710r0BbIE CpeICTBA

Msbl BUzEIH, 4TO MpHU JOOABIEHUH PHIHOYHOM CHCTEMBI MOPT(ENb yIIydlIaeTcs, eCiu
KO3(QQUIMEHT JTUHEHHOM KOppensluud H3MEHEHUH JHEBHOro OajlaHca MEXIy STOU
PBIHOYHOM CHCTEMOW | JpYrod pPHIHOYHOW CHCTeMOW B moprdene wmeHbine +1,
IIOCKOJIBKY B JTOM CiIydae IOBBIIIACTCS CpenHee reomerpudeckoe aHeBHbIXx HPR.
Takum o00pa3oM, JOrMYHO HCHOJNB30BaTh KaK MOYKHO OOJbIIE€ PHIHOYHBIX CHCTEM.
EcrecTBeHHO, Ha KakOM-TO JTale MOXET BO3HUKHYTH IpoOiieMa C 3aJOrOBBIMHU
cpeactBamu. IlpoOnema, cBsA3aHHas C HEXBATKOH 3aJ0OrOBBIX CpPEICTB, MOXET
BO3HUKHYTh JaXX€ B TOM CIIyyae, €CIU Bbl HCIOJb3YETE€ TOJIBKO OJHY PBIHOYHYIO
cucremy. Kak mpaBuio, ontumanbHoe posgapoBoe f MeHbIIe MepBOHAYAIBHBIX
3aJI0TOBBIX TpeOOBaHUH [T JaHHOTO pbiHKA. Eciu ke mons f oyeHb BbIcOKa (HEBa)KHO,
UCMONb3YeTe Bbl CTPATETHMIO CTAaTUYECKOTO MM JAMHAMHUuYecKoro apoOHoro f), Bbl
MOJKETE CTOJIKHYThCSI C TpeOOBaHMEM JOBHEceHHMs 3ainora (margin call), B mpotuBHOM
cilyyae To3uLus OyAeT NPHUHYAUTENbHO 3akpbiTa. Ecinu Bel ucnosib3yere HopTdeins
PBIHOYHBIX CHUCTEM, TpeOOBaHME JOTMOIHUTEIBHOTO BHECEHMS 3aJ0ra CTAHOBUTCS eIle
Oosiee BEpOSITHBIM. B HeorpaHuyeHHOM MOpTQese cyMMa BECOB YacTO 3HAYMTEIBHO
6omnpuie 1. Korga Bl mMcnosib3yeTe TOJIBKO OAHY PHIHOYHYIO CHCTEMY, Bec Je-(pakTo
paBeH enuHuLe. Ecnu cymMMa BeCOB pBIHOYHBIX CUCTEM paBHA, HapUMEp, TPEM, TOTAA
BEPOSTHOCTh TPeOOBaHMS BHECEHHs 3aJ0Ta B TPH pa3a BHILIE, Y€M B CIIy4ae TOPTOBIU
TOJBKO HAa OAHOM pblHKE. ONTUMaNbHBIA MOPTQENb CledyeT CO34aBaTh C y4YETOM
MUHHMAJIbHO HEOOXOAMMBIX 3aJIOTOBBIX CPEICTB Ui KOMIIOHEHTOB HOpTdemns. IT1o
JOCTaTOYHO JIETKO CAENaTh: HAZ0 ONPEAEINTh, KaKylo 100 f BBl MOXKETe UCIOIb30BATh
6 kayecmee gepxHeti epanuybl U; ee MOXXKHO HalTH ¢ moMoIlbio ypaBHeHus (8.08):
N N

(8.08) U =Zfi$/((z_margini$)*N),
i=1 i=l

rae U = BepxHsAd rpanuna IpoOHoro f, mpu KOTOPOH MOKHO TOProBaTh ONTH-

MaJIbHBIM NIOpTdernieM 0e3 prucka MoTydeHus: TpeOOBaHMsI JOBHECECHHS 3aJI0Ta;

f$= onTumaneHOE MoJITapoBOE f I PHIHOYHOM CUCTEMBI 1]

margin $§ = nepBOHaYAIBHBIHN 3aJI0T JUIsl PRIHOYHOI CUCTEMBI i;

N = o0111ee YMCiI0 pEIHOYHBIX CHCTEM B TIOpPTQere.
Ecmu U Gonbie enunuiel, To npupaBusaite U k equaune. Hanpumep, y Hac ects mop-
Thenb U3 TpeX PHIHOYHBIX CHUCTEM CO CIEAYIOIMMHU ONTUMAJIbHBIMU JOJUIApOBBIMU f U
NEepBOHAYAIBHBIMH MUHHMAIILHBIMH 3aJIOTOBBIMH TpeOOBaHUSMHU (npumedanue. f$ sB-
JISIOTCS ONTUMAIbHBIMU JOJUIAPOBBIMU f [ Ka)KAOW PBIHOYHOWM cuUCTeMbl mopTdens,
OHHU TPEICTABISAIOT cO00W onTHMaibHble f PHIHOUHBIX CHUCTEM, JeJICHHbIE Ha COOTBET-
CTBYIOIIIME Beca B mopTdere):



PriHOYHAs cucrema f$ IepBonayanbHeIi 325100

A $2500 $2000
B $2000 $2000
C $3000 $2000
CyMMbI $7500 $6000

B cootBercTBuu ¢ ypaBHeHHeM (8.08) Mbl BozbMeM cymmy Beex f$ (7500 monnmapoB) u
paznenuM ee Ha CyMMYy NE€pPBOHAUYaIbHBIX 3aJIOroBbIX TpeboBanuit (6000 mommapos),
YMHOXXEHHYIO Ha YUCJIO PHIHKOB N:

U =§7500 / ($6000 * 3) =7500/18000 =0,4167

Takum o6pazom, mons f He momkna npesbimath 41,67% (ecau Mbl IPUMEHSIEM CTpa-
TErHI0 JUHAMHYECKOTo apoOHoro f), T. e. cleayeT MPOU3BOIUTH MepepasMelieHHe,
KOTJla OTHOIICHHE aKTUBHOTO OanaHca K o0ieMy 6anancy 6ombiie win paBao 0,4167.
Ecnu BBl Bce-Taku MPUMEHSIETE CTPATETHUI0 CTATUYECKOTo apoOHoro f (HecMOTps Ha Bce
ee HeIOCTaTKH), TOrJa MaKCHUMAaJIbHOE 3HAUYE€HUE HWCIOJIB3YEMOW JOJIM JTOJDKHO OBITh
paBHo 0,4167. Takoit mOAX0A CMECTUT Bac MO reomMeTpudeckor 3(p(HEeKTUBHON TpaHUIle
noptdeneil ¢ HeOrpaHUYCHHOW CyMMOUM BECOB BJIEBO OT ONTHMAJIBHOTO MOPTQEsi, HO
BBl OyJeTe HACTOJNBKO OJHM3KO K HEMY, HACKOIBKO TOJIBKO BO3MOXHO, YTOOBI HE
CTOJIKHYTBCSI IIPH 3TOM € TpeOoBaHMEM JOBHECEHHUs 3ajora. [[ns mpumepa paccMOTpuM
cuer B 100 000 mommapoB. Ecnu monsa f paBua 0,4167, TOo mnst Kaxaod pHIHOYHOU
CHUCTEMBI TIOJTyYHM:

Prinounas cucrema f$ /0,4167= Hosoe 1
A $2500 $6000
B $2000 $4800
C $3000 $7200

ITpu cuere B 100 000 gomtapoB Mbl OyJeM ToproBaTh 16 KOHTpaKTaMU pPbIHOYHOW CHC-
tembl A (100 000/6000), 20 xorTpakTamu peiHoYHOU cuctembl B (100 000/4800) u 13
KoHTpakTamu pbiHOYHON cucteMbl C (100 000/7200). UtoroBoe TpeGoBaHHE K 30Ty
JUTSI TAKOTO TIOPT(eist paBHO:

16 * $2000 = $32 000 20 * 2000 = 40 000 13 * 2000 =26 000

[TepronauanbpHOE TpeOboBanue 3amora $98 000

OtMeThTe, 4TO ¢ TIOMOLILI0 Gopmysl (8.08) BB MOTyYHTE MAKCUMAIBHO JIOIYCTUMYIO
nomo f (6e3 pucka cpasy kK€ CTOJKHYThCS C TPEOOBAHHEM JOBHECEHHS 3ajiora), MpHU
TOM OTHOUICHHS] PHIHOYHBIX CHCTEM Jpyr K JApPYyry oOcTaHyTcs 0Oe3 H3MEHEHH.
CnenoBatenbHo, ypaBHeHue (8.08) 3amaer pa30aBieHHBI HEOTPaAaHUYCHHBIA OMNTH-
MaJbHBIN MOPT(]Ens, B KOTOPOM OTCYTCTBYET PUCK MONTy4YeHHS TPeOOBaHMS JOBHECEHUS
3ajora. 3aMeThTe, €CJIM TOPTOBaTh HAa OCHOBE cTpareruu ApoOHoro f, 3HaueHHe, Moiy-
yeHHOe U3 ypaBHeHus (8.08), sBiseTcs MakCUMalbHON noneil f, KOTOpyro BBl MOXKeTe
UCIIOJIb30BaTh (0€3 pHcKa cpas3y K€ CTOJKHYThCS C TpeOOBaHHEM JIOBHECEHHS 3aJIora).
Bepuemcs k namemy cuery B 100 000 momnmapos. [Ipeanonoxum, Korga Bbl OTKPBLIN
cuer, Ha HeM Obuto 70 000 mommapo. Jamee, w3 3tux nepBoHadambHbIX 70 000
nosutapoB Bel oTBenu 58 330 momnmapoB moji HEakTHBHBIA cueT. Takum oOpa3om, BB
HayaJdd TOPrOBIIO C OTHOIICHUS MEXKIy HEaKTHBHBIM U aKTUBHBIM OaJlaHCOM
npuban3uTenbHo 83 Kk 17 U ganee TOProBaiv aKkTUBHOM YaCThIO MPH MOJHBIX 3HAYCHHSIX
ontuMainbHoro f. Teneps, koraa cuet paBeH 100 000 nonynapoB, a HEaKTUBHBINA OanaHc
— 58 330 pmomnapam, akTuBHBIM cueT coctaBiser 41 670 nommapos, T.e. 0,4167 ot
obmero Oamanca. [TomydyeHHOEe 3HaueHHE 3a/1a€T MAKCHMAIBHYIO JOJIO, KOTOPYIO BBI
MOJKET€ HCIOIB30BaTh (MAaKCUMAJbHOE OTHOIIEHHWE AaKTUBHOTO OanmaHca K oOuiemy



OanaHcy), 0e3 pUCKa CTOIKHYThCS C TpeOOBaHMEM JOBHECEHUs 3ayora. BcnoMmuure, 410
BBl TOpryere NoJiHbIM f, T.e. 16 KOHTpakTamu peIHOUHOM cuctembl A (41 670/2500), 20
KOHTpakTamMu pbiHOYHOU cucteMbl B (41 670/2000) u 13 kOHTpakTamMu pPHIHOYHOU
cuctembl C (41 670/3000). HMrtoroBoe TpebOoBaHWe 3ajora Jisg TakKoro moptdens
COCTaBIISIET:

16 * $2000 = $32 000 20 * 2000 = 40 000 13 * 2000 = 26000 ITepBoHauaabLHOE
tpebosanue 3amora $98 000

Kak MBI y>xe 3HaeM (cM. r1aBy 2), 100aBJI€HUE PEIHOYHBIX CUCTEM YBEIUYHMBAET CPEHEE
reoMeTpruecKoe o noptdento B reaoM. O1HaKO BO3ZHUKAET Mpodiiema:

KaXk1as clenyrollas phlHOYHAs CHUCTéMa BHOCHT BCE MEHBIIMH M MEHBIIMH BKJIAJ B
CpeaHee reOMEeTpUIecKoe U Bce OObIIE YXYIIIAET €ro, MOHMKas 3(P(HEeKTUBHOCTh U3-32
OJTHOBPEMEHHBIX, a HE€ IOCJIeA0BaTeNbHbIX pe3yabTaroB. IloaToMy He cruenyer
TOProBaTh CIMIIKOM OOJIBIIMM YHCIOM DPBIHOYHBIX cHCTeM. bonee Toro, peanbHOE
IIPUMEHEHHE TEOPETUYECKH ONTUMANBHBIX HMOPT(ENIeH OCIIOXKHAETCS M3-32 3aJ0TOBBIX
TpeGoBaHui. J[pyrumMu ClIOBaMH, BaM JIy4YIle TOPTOBaTh 3 PHIHOYHBIMHU CHCTEMaMH MpPU
nosHOM ontuManbHOM f, dem 300 pHIHOYHBIMH CHCTEMaMU TIPH 3HAYUTEIHLHO
MOHMKEHHBIX YPOBHAX, corjacHo ypaBHeHuio (8.08). Ckopee Bcero BbI NpHIETE K
BBIBOJY, YTO ONTHMAJIbHOE YHUCJIO PHIHOYHBIX CHUCTEM [UIl TOPIOBIM JOJDKHO OBITh
HeBeNMKO. OCOOCHHO 3TO 0OCTOATENHCTBO BaXKHO, KOTJa y Bac MHOTO OpJAEPOB K
UCTIOJIHEHUIO M YBEJIWYMBAETCS BEPOSITHOCTh OMIMOOK. EciaM ofHa WIM HECKOIBKO
PBIHOYHBIX CHCTEM B IMOpTQese UMEIOT ONTHMalbHbIe Beca OOJbIE €IUHHIIBI, MOXKET
BO3HUKHYTh €Ille OJHa npobiiema. PaccMOTpUM PBIHOYHYIO CHUCTEMY C ONTHUMAaJIbHBIM
f=0,8 u wnHaumbompmum mpourpseimeM, cocrapistomum 4000 mommapos. s sToi
peiHOUHOW cuctembl f$ = 5000 momutapos. [laBaiiTe MpPeAnoaokKnuM, YTO ONTUMAIbHBIN
BEC JIaHHOT'0 KOMITIOHEHTa B nopt¢erne paseH 1,25, mosTomMy Bbl OyJieTe TOProBaTh 0JJHON
enuHMIeH KoMmmoHeHTa Ha Kaxzapie 4000 mommapos ($5000/1,25) Gananca cuera. Kak
TOJIbKO KOMITOHEHT CTOJIKHETCSI C HauOOJIBIIMM NPOUTPHILIEM, BECh aKTUBHBIM OanaHc
Ha cueTe OyJeT 0OHyJIeH, €CH MPHOBLICH B IPYTUX PRIHOYHBIX CHCTEMAX HE XBATHT IS
COXpaHEeHMs aKTHBHOro OayaHca. PaccMoTpeHHas mpobiema Haubojee akTyajdbHa s
CUCTEM, KOTOpPbIE PEIKO IeHepUpyroT caenku. Ecinu Obl y Hac ObUIM /IBE PHIHOYHBIE
CHCTEMBI C OTPULIATENILHONW KOPPESIIUEd U MOJOXKUTEIbHBIM OXHJIaHHEM, HEOOXOMMO
ObUTO OBI OTKpPBHIBATh OECKOHEYHOE KOJMYECTBO KOHTPAKTOB Ha phIHKE. Korma onuH u3
KOMIIOHEHTOB IPOUTPBIBAET, IPYTOi BBIUTPHIBAET PABHYIO UM 0OJbIIYIO cyMMy. Takum
00pa3oM, MBI TIOTy4aeM MPHUOBLTH B KaXKI0H UTpE, OTHAKO TOJIBKO B TOM CiIydae, Kornaa
PBIHOYHBIE CHUCTEMBI BEIyT HIpy OAHOBpeMEHHO. PaccmaTpuBaemas e TOProBils
aHAJIOTMYHA TUIIOTETUYECKON CHUTyallud, KOrja OJUH M3 KOMIIOHEHTOB B WIpPE HE
aKTHBEH, HO WCIOJB3yeTCs JApyras pbIHOYHAs cCHCTeMa C OECKOHEYHBIM YHCIOM
KOHTpakToOB. [Ipourpsim MoxeT ObITh KatacTpoduueckuMm. [IpobiaemMy MOXHO pemIuTh
CIIEAYIOIIMM 00pa3oM: pa3JesIuTe €ANHUIYY Ha HAauOOJIBIINKA BeC KOMIIOHEHTa NOpTQens
U HCHOJNb3YyHTE IOJIydeHHOE 3HAUY€HHWE B KAYeCTBE BEPXHEW TIpaHUIBl AaKTHUBHOIO
OanaHca, ecii OHO MEHbIIE, YeM 3HaueHHe, HaliaeHHoe u3 ypaBHeHus (8.08). B takom
cily4ae, ecJid B OyAyIeM MPOU30MIET MPOUTPHIII TOH K€ BEIMYUHBI, YTO U HAUOOJIBIIIHIA
IPOUTPHII (Ha OCHOBE KOTOpOro paccuutaHo f), Mbl He HOTEpseM BCE JEHBIU.
Hanpuwmep, nanOonpmmii Bec KOMIIOHEHTa B HameMm mnopTderne cocrasiser 1,25. Ecnu
3HaueHue u3 ypasHeHus (8.08) Oynet 6omnbiie 1/ 1,25 = 0,8, cnegyer ucnons3osats 0,8
B KauecTBE BEpXHEW TIpaHUIIBI I JOJM akTHBHOTO OanmaHca. Ecim mepBoHaudanbHas
707151 aKTUBHOrO OanaHca HeOonblasi, BBIIICONUCAHHAS MpoOjieMa MOXKET U He
BO3HUKHYTh, OJJHAKO O0Jiee arpecCHBHOMY TpEUepy CleqyeT BCEeraa MPUHUMATh €€ BO
BHUMaHME. AJbTEPHATHBHOE pELIEHHE COCTOUT B BBEACHUM JONOJIHHUTENBHBIX
OorpaHMyYeHuil B MaTpuue noprdens (Hampumep, g KaKIO0M PpPHIHOYHONW CHUCTEMBI
MOKHO OlPaHUYUTh MaKCHMalbHblEe Beca E€IAMHULEH W BBECTHU JIOMOJHUTENIbHBIE
OTpaHMYEHUS 1O 3aJI0TOBbIM cpenctBaM). [logoOHBIE JTONMOJHUTENbHBIE OTPaHUYEHUS



JIMHEWHOI0 MPOrpaMMHUPOBAHMS MOTYT IIOMOYb arpeCCUBHOMY TpEHIEPY. HO PEIIUTH
TaKyl MaTpully OyAeT TOCTaTOYHO CI0XKHO. [ 3aMHTepecOBaHHBIX YMTATENIECH [eIato
cChUIKY Ha Yniapecca.

Poranusi ppiHKOB

[TpodeccuonanbHble Tpelaepsl, KaKk MPaBHJIO, OTCICKHBAIOT OOJBIIOE KOJIHMYECTBO
PBIHKOB, BBIOHMpAsi T€, KOTOPBIE, 0 UX MHEHHUIO, SBIAIOTCS B HACTOSIIMI MOMEHT Hau-
Oosiee MOIXOAAIIMMH Ul TAHHBIX cHUCTeM. Hampumep, HEKOTOpbIE Tpeunepbl OTcIe-
KHUBAIOT BOJATHJILHOCTH MO BCEM (PHIOYEPCHBIM PBHIHKAM M TOPTYIOT TOJBKO Ha TEX, Tl
BOJIATHJIFHOCTh TIPEBBIIIACT HEKOTOpOe 3HaueHue. MIHOraa uMeeT CMBICT TOProBaTh Ha
HECKOJIbKUX PBIHKaX, MHOTJIa BOOOIIE MPEKPAaTUTh TOPTOBIO. PHIHKM MOCTOSIHHO W3-
MEHSIOTCS, YTO CO3MAeT JOMOIHHUTEIbHBIE TMPOOIeMbI ISl MOPTPETHHBIX MEHEKEPOB.
Kakum o0pa3oM MOXHO pearupoBaTh Ha 3TH W3MEHEHHS, COXpaHss Ball mopTdenb
ontumansHbIM? OTBET, HA CAMOM JIeJie, TOBOJIBHO IMPOCT: KaKABIM pa3, KOrjaa PhIHOK
no0aBisieTcsi B MOPTQeNb WK yAalseTcs U3 HEero, He0OXOAMMO PaCCUUTHIBATH HOBBIN
HEOTPAaHUYEHHBI TEOMETPUYECKUA ONTUMAJBHBIA MOPTQens (aIropuT™M pacuera
MOKa3aH B JTOW riaBe). Takke HEOOXOAMMO TPUHUMATh BO BHUMaHUE IIOOBIE
M3MEHEHHS Pa3MEepOB CYIIECTBYIONINX IMO3UIMA M yUYUTHIBATh HOBBIE JOOABICHHBIE WIIH
yJlaJeHHbIE PHIHOYHBIE CUCTEMBI. TakuM o0pa3om, clieayeT HCIOIb30BaTh MOPTQeEb, B
KOTOPOM KOMITOHEHTBI TOCTOSTHHO MEHstoTcs. Llenpio mopTdenpHOro MeHekepa B 5ToM
ciydae OyneT co3JaHhe HEOTPAaHMYEHHOTO T€OMETPUYECKOTO ONTUMAIBHOrO MopTdens
U TOJJCpPKKA MOCTOSTHHOW BEIMYMHBI HEAKTUBHOTO OanaHca. MIMEHHO TakoW MOIXoj
OyZeT ONTHMAalbHBIM B ACUMOTOTHYECKOM cMbIcie. Eciau Bbl Hcmonb3yere MmoJ0OHYI0
TEXHUKY, MOXET BO3HMKHYTb elle oJHa mnpobiema. Bo3bMmeMm JBa BBICOKO
KOppEeIHpPOBaHHBIX pBIHKA, HAmpuUMep 30JI0TO U cepebpo. Temepb mpeacTaBbTe, YTO
Ballla CHCTEMa TOPTYET TaK PEAKO, YTO CAEIOK Ha IBYX PHIHKAX B OJUH M TOT K€ JICHb HE
npoucxomut. Korma Bbl Oyaere ompenensiTh KO3PPHUIMEHTHI KOPPENSLUU THEBHBIX
M3MEHEHUN OallaHca, MOXKET OKa3aThCs, 9TO KOIPPUIIMEHT KOPPEISAIUU MEXTY 30JI0TOM
u cepebpom Oau30k K Hy0. OgHAKO ecii B OyaymieM Bbl OyJeTe TOProBaTh Ha 000UX
pPBIHKaX OJIHOBPEMEHHO, OHM, CKOpEee BCEro, OyayT MMETh BBICOKYIO IMOJOKHUTEIHHYIO
Koppessinuio. J{ns peleHus BBIIICONMMCAHHON MpoOJeMbl cleAyeT KOppPEeKTUPOBAThH
KOA((QUIIMEHTHI KOPPESIIAH, TPHYEM UX CIIeIyeT U3MEHSTH B OOJBIIYIO, 2 HE MEHBIIIYIO
cTopoHy JlomycTuM, BBl NOJYUMIH KOIPPUIMEHT KOPPEISAIUU MEXIy OOIUraluusMu U
COeBbIMH 000aMu, paBHBIA HYJIIO, HO YYBCTBYETE, YTO OH JOJDKEH OBITh HIDKE
(manpumep - 0,25). He cnenyet ymeHbImaTh KO3 GHUIIMEHTHI KOPPEISITUHT, TaK Kak 0oJiee
HU3KHUE 3HAYCHUS MPUBOIST K YBEIMYSHUIO pazMepa mo3unund. OHIUM CIIOBOM, €CITH YK
omubaTbcs B KOIPGUIMEHTaX KOPPENIAluu, TO B Oonblryio cropony Ommoka,
CBSI3aHHAsI C yBEJIMYCHHUEM KO3()(DUIIMEHTOB KOPPESAIMH, CMECTUT NOPT(ETh BIEBO OT
nuka KpuBod f, B TO BpeMsl Kak yMEHBIIEHHE CMECTUT ero BmpaBo. HekoTtopsie
Tpeiepsl B CBOMX PHIHOYHBIX CHCTEMaX HCIOJB3YIOT (GUIBTPHI, OJiarogapsi KOTOPHIM B
OTIpe/IeNIEHHbI MOMEHT CJIEJIKM COBEPIIAIOTCS TOJBKO Ha OJHOM pbiHKe. Ecnu huibtp
paboTaeT ¥ MOHWKAET MPOUTPHIII HA OCHOBE OJHON enuHHIBI, Toraa f (omTmmanbHOE
JUTIsl OTUIBTPOBAHHBIX CJIEJOK) JJISI BCEH CEpUU CIENIOK 10 (PrIbTpoBaHUs OYyIET BBIIIE
(a f$ w=mxke). Ecmm Tpeiimep wucmomsdyer ontumansHoe f, moimydeHHoe TIO
HEOT(QUIBTPOBAHHBIM CIIEIKaM, AJIsl OT(QPUIBTPOBAHHBIX CAENIOK, OH OKaXETCsl Ha YPOBHE
npobHoro f Mo OTGUIBTPOBAHHBIM CEPHUSM U, CIEIOBATEIHLHO, HE CMOXET IMONYYHUTh
TCOMETPUUYECKHN ONTUMaNbHBIH TopTdens. C  npyroit CTOPOHBI, €CIU  Tpeuuep
NpUMEHsIeT onTuManbHOe f MO OTOUIBTPOBAHHBIM CEPHUSIM, OH MOXKET IOIYYUTh
TCOMETPUUYECKHN ONTHUMAIBHBIA MOPTQETb, HO CTOJIKHYTHCA C MPOOIEMON OOJBIINX
MPOUTPHIIIEH IPU ONMTUMATBHOM f.

C Touku 3peHus yrnpaBlieHUs KanuTaioM (GuibTpbl He Beceraa 3¢ GeKTUBHBI. Dunbm-
pbl pabomaiom (YMeHbUIaAom npoucpvlil Ha OCHO8e OOHOU eOUHUYbL) MOJILKO HOMOMY,
4mMo OHU NO360JIAI0M Mpelidepy HaX00UMbCs HaA YPO8He OPOOHO20 ONMUMATLHOZO f.



MoXHO yTBepXIaTh, YTO (DUIBTPHI JAIOT MPEUMYIIECTBO, €CIM OTBET M3 (yHMa-
MEHTAJILHOTO YpaBHEHUS! TOPTOBJIH M0 OTHUIBTPOBAHHBIM CIENIKAM C HCIOJIb30BAHUEM
ONTUMANBFHOTO f, MOMyYEeHHOTO MO BCEM CIENIKaM, OOJIblIe 3HAYCHHS, TOTYYSHHOTO I10
BCEM CJIEJIKaM C HUCIIOJIb30BAHUEM TOT'0 K€ ONTHUMAJILHOTO f; MpH 3TOM cienyeT UMETh B
BUJY, UTO OT(OUIBTPOBAHHBIX c/eNOK MeHbIIe (N MeHbIe), 4eM HEOT(UIbTPOBAHHBIX.

Pe3rome

Toprosist GuKCHPOBAHHOM JIOJICH cueTa JaeT HauOOJBITYIO OTAa4y B ACHMITOTHYECKOM
CMBICTIE, T.€. MAKCUMHU3HUPYET OTHOILICHUE MOTEHIIMAIBHON NPUOBLTH K MOTCHIIHATEHOMY
yorITKy Korja m3BecTHO 3Hau€HHE ONTHUMaILHOTO f, MOXKHO TpeoOpa3oBaTh THEBHbBIC
M3MEHEHHUs OanaHca Ha ocHOBe ofHoW equHuIBI B HPR, onpenennts apudmerndeckoe
cpeqnee HPR w cranmaptHoe otkinoHeHue mnosydyeHHbix HPR, a Takke paccuurtath
kodduimentsl koppemsiimn HPR mMexay mroObiMu ByMsi PHIHOYHBIMU CUCTEMAaMH.
Jlanee Mbl JOJDKHBI MCHOJIB30BaTh ATH NApaMmeTpbl IS ONPEACIICHHS ONTHUMAJIbHBIX
BECOB ONTUMAJIBLHOrO mopTdens (korma wucnonszyercs poraar (leverage), Bec u
KOJIMYECTBO HE OJTHO U TO ’ke). 3aTeM 3HaueHus f ciexyer pa3ie’dnuTbh Ha COOTBETCTBYIO-
mue Beca. B pesynbprare, Mbl MOJlydaeM HOBBIE 3HaueHHs f, KOTOpbIE MO3BOJSIOT JI0-
OUTbCS HauOOJBIIET0 TEOMETPHUUECKOTO POCTa, MPUHUMAs BO BHUMAaHHUE Beca U B3aUM-
HbIE KOPPEJSALUN PHIHOYHBIX cucTeM. Hanbonpinii reoMeTpuyecKiii pocT JOCTUraeTcs
IIPU HCIOJB30BAHMM BECOB, CyMMa KOTOPBIX HE OIPaHUYEHA, MPUYEM pPA3ZHOCThb
cpennero apudmernueckoro HPR u cranmaptHoro otknonenus HPR, Bo3BeneHHOTO B
KBaJpar, A0HKHA ObITh paBHa enuHuile [YpaBHenue (7.068)]. Bmecto «pazbaBieHUs»
(KkoTOpO€ CIBUraeT Hac BJIEBO Ha HEOTpaHWYECHHOW 3((eKTuBHON rpaHuUIle), Kak B
Cly4ae CTpaTerMHM CTaTHYECKOTO ApoOHOro f, MOKHO HCMOJB30BaTh MOPT(hEnb TpH
nomHOM f, 3a7el-CTBYS TOJIBKO 4YacTh CpPEICTB cuera. Takoid MeETOoJ] Ha3bIBaeTCs
cmpamezuell OuHamuiecko2o Opodonozo f. OcTaBmIascs YacTh CPEICTB (HEAKTHUBHBIN
0ayaHC) B TOPTOBJIE HE UCIIOJIb3YeTCs. Tak Kak TOPrOBIs aKTUBHOM YaCThIO MPOUCXOIUT
Ha ONTHUMAJIbHBIX YPOBHSX f, aKTUBHBIIN OaJaHC MOXKET JOBOJIBHO CHIIBHO KojebaThcs. B
pe3ynbTarte, Mpyu HEKOTOPOM 3HaYeHUH OanaHca WM B HEKOTOPBII MOMEHT BPEMEHH, BHI,
BEPOSATHO, 3aXOTUTE (BO3MOKHO, IPOCTO TOJ BO3JEHCTBUEM SMOLMIA) MEepepa3MeCcTUTh
CpenCcTBa MEXAy aKTUBHOM M HEAKTHMBHOM 4acTsMU. MBI pacCMOTpEIN 4ETBIPE METOAA
nepepasMenIeHus, XOTs, KOHEYHO €, MOTYT HCIOJIb30BAThCS M JPYrue METOJBI,
BO3MOXKHO, 00JIee IMOIXO0MSIIHIE I Bac:

1. ITone3aHoCcTh UHBECTOPA.
2. [InanupoBaHue ClIeHAPHUEB.
3. Ycpennenue.

4. CtpaxoBaHue MOpTQes.

YeTBepThIii METOJ, CTpaXxOBaHUE MOPTQENs, WM JUHAMHYECKOE XEKUPOBAHUE, NPH-
CyII JTI000H CTpAaTeruy JUHAMHYECKOT0 IpoOHOTro f, HO €ro MOXHO TaKXKe HCII0JIb30BATh
M KaK METOJ Nepepa3MeeHusI.

[Ipy ToOpromie HEOTPAaHWYCHHBIM T'E€OMETPUYECKHM ONTHMAJIbHBIM TOpTdeIem
MOYHO CTOJIKHYTBHCS C TpeOOBaHHEM JOBHECeHHMs 3anora. [1ono0Hyto mpobieMy MOKHO
pemuTh, 3aaB BEPXHHUH Ipenea OTHOIICHHS HCIOJIb3yeMOro aKTHBHOTO OanaHca K
o0miemy OanaHcy cyeTa.



HeckoJbK0 CJ10B 0 TOProBJi€ aKIUAMHA

MeTo/1pl, OTMCAaHHBIE B 3TOW KHUTE, MOTYT UCIOJIB30BATHCS HE TOJIHKO (DhIOUYEpPCHBIMU
TpehaepaMu, HO U TpeiaepaMu, pabOTaIIMMH Ha 17000M PBIHKE. J[ake TeM, KTO TOp-
ryeT ToiyObIMU (DUIIKAMH, MPUHIIUIBI, PACCMOTPEHHBIE B 3TOH KHUTE, OYIyT BeCcbMa
noJsie3Hbl. Mbl 3HaeM, 4To 17 mopTdens roayObX (UIIEK CYIIECTBYeT ONTUMAaIbHBIN
pBIYar, KOrjaa OTHOIICHHWE MOTCHIMATBHBIX BBIUTPHINICH K MOTCHIMAIBHBIM MPOUTPHI-
1aM MaKCHMallbHO, MIPaB/Ja, MpU 3TOM MajJieHus: OajaHca MOTYT OBITh JOBOJBHO 3HAYH-
TEIbHBIMHU, TTOITOMY MOPTQEsb HEOOXO0IUMO Pa30aBIATh, UCTIONB3YS CTPATETHIO TUHA-
Muueckoro apooHoro f. [[is Toro 4ToOBI MCHOJMB30BaTh METOMBI, OMUCAHHBIC B ATOMH
KHHUTE, B TOPTOBJIE aKIHUSIMH, MBI OyJIeM CYUTATh, YTO aKIUS SIBISETCS (DbIOUYEpPCHOU
peiHOUHOM cuctemoil. [lpenmomoxum, Tekymias 1eHa Toxico paBHa 40 momtapam.
CnenoBarenbHo, croumocTh 100 akmmii Toxico cocraBnser 4000 mommapos. Jlot u3 100
aKIIMi MOXXHO CUMTATh | KOHTPAKTOM PBIHOYHOM cucTteMbl Toxico. Takum oGpazom,
ecnu paboTaTh C HAJWYHBIM CUYeTOM, TO B YypaBHeHuHu (8.08) ciemyer 3aMeHUTH
nepeMeHHyto 3aior; $ Ha neny 100 akumii Toxico (B Hamem cimydae 4000 moniapos).
Jlamee, MBI MOXXEM OMpeAeNuTh BepxHIOW rpanumy pAoiau f. [lomHuTe, YTO MBI
MOJIETTUPYEM CHUTYaIlMIO0 C PbIYaroM, HO Ha CaMOM Jejie He 3aHMMaeM M HE CCyKaeM
JICHEe)KHBIE CPEACTBA, MO3TOMY B IOOBIX ¢opmynax, rae ectb RFR (mampumep,
orHomenue I[llapma), ciemyer ucnomb3oBaTh RFR = 0. Ecim B cmywae ¢ Toxico
HCIIOJIb3YETCSl MAap)KEBOW CUET M IepBOHavYalbHbIM 3anor cocraBiusier 50%, To B
ypaBHeHnu (8.08) 3amor$ = $2000. TpamunumoHHO ympapistomue (QOHAAMHU aKIHHA
UCIIONIb30Ba TOPTQEN, B KOTOPBIX CyMMa BECOB orpaHudeHa enuHuiei. Cocra
noptdenst BeIOUpascs TakuM o0pa3oM, YTOOBI MPHU JTAHHOM YPOBHE apu(PpMETHUECKOMN
npuObUIM quctiepcuss Oblia MUHUMaNbHOU. [lomyuuBiwmiics B pe3ynbTare mopTderns
3aJ1aBajicsl BECaMH WJIU JIOJISIMH TOPTOBOTO CYETa I Ka)KJJ0r0 KOMIIOHEHTa MmopTders.
CHsIB OrpaHWYEHHE TI0O CyMME BECOB U BBIOPAB T€OMETPHUYECKH ONTHUMAIBHBIA IOp-
T(henb, Mbl MOTYYHM ONTUMAIbHBIN MOPT(HETh C pplyaroM. 31ech Beca U KOJIMYeCcTBa OT-
TuYaTes. PaznenuM ontuManbHOE KOJUYECTBO TSl (PMHAHCUPOBAHUS OJTHOW €IUHUIIBI
Ka)KJOT0 KOMIIOHEHTa Ha €r0 COOTBETCTBYIOLIUI BEC M MOJYYUM ONTUMAJIbHBIA phlyar
Ui KaXa0ro KomroHeHTa noptdens. Tenepp pa3daBuMm moptdens, BKIOYUB B HETO
0E3pUCKOBBIN aKTHB. MOXHO pa30aBuTh TOpPTQENb 10 TOYKH, TAE pblYar Kak Obl
MCYE3aeT, T.€. phlUar MPUMEHsETCS K aKTUBHOW YacTu moptTdens, HO aKTUBHBIN OanaHc
noptdens B IEeHCTBUTENHOCTH HCIHOJB3YyeT OECHpOlLEHTHbIE JECHbIM M3 HEAKTHUBHOU
gactu 6ananca. Takum 0Opa3oM MbI IOTYYUM MOPT(HETh, B KOTOPOM PETYIHPYIOTCS IMO-
3ULIMY TIPU U3MEHEHUHU OajlaHCa CueTa, YTO MO3BOJISIET MOJYYUTh HAaUOOIBIINN TeOMET-
pudeckuil poct. IIpennokeHHslli METOA MaKCUMU3ZUPYET OTHOLICHUE IOTEHLIHUAIBHOIO
reOMETPUUYECKOT0 POCTa K MOTEHIIMAIbHOMY MPOUTPHILITY U JIOMYCKAaeT 3apaHee U3BECT-
HBI MaKCHMAaJbHBIA Mpourpeil. JJiss ympaBieHUs mOpTQelieM IEHHBIX Oymar Omnu-
CaHHBIM METOJ sBJIsETCA HawiaydmuMm. Hawmbosee pacnpocTpaHEHHBIH B HACTOSIIIEE
BpeMsi METOJ BbiBeleHUsI d((HEKTUBHON TPAaHUIBI B JEHCTBUTEIILHOCTH HE IMO3BOJISICT
noy4duTh 3G(EKTUBHYIO TpaHUIly H, TeM O0oJjiee, TCOMETPUUYECKUA ONTHMAJIbHBIN
noptdens (reoMeTpudecKHii ONTHMalbHBIM mOpTdens Bceraa HAaXOAUTCA Ha
3¢ pexTUBHON T'paHUIIEC), KOTOPHIA MOXKHO HAWTH TOJBKO C MOMOIIBIO ONTUMAIBHOTO f.
Kpome TOro, TpaauuMOHHBIA METOA TO3BOJSET MOJYYUTH NOPTQENb Ha OCHOBE
cratnueckoro f, a He auHammueckoro f, KOTOpoe B AaCHMITOTHYECKOM CMEBICIIE
MIPeMOYTUTENIbHEE.

3ak0YNTeNbHBIH KOMMEHTAPUil

B nacTosmee Bpemsi uccienoBanusi, OJ0OHBIC M3JI0KEHHBIM B 3TOM KHHTE, MPEACTaB-
nstoT Gonbiol uHTEpec. C cepenunbl 1950-X TOJ0B MOCTOSHHO TMOSBISIOTCS HOBBIC
KOHIIENIMK. MHOTO 3amMeyaTeIbHbIX UIEH, OCHOBAHHBIX Ha Mojenu E — V, npunuio k



HaM U3 akajgeMudeckoro coobmiectBa. Cpeau MPEeAioKEHHBIX KOHIIETIHA eCTh, Ha-
npumep, mojaelb E — S, rae puck u3MepsieTcss He TUCIEPCHEH, a MOJyIUCIIepCUei.
[Momyaucniepcust — 3TO TUCHIEpPCHUS HEKOTOPOTO YPOBHS MPUOBLIH, KOTOPBIA MOKET
OBITh OKHJAEMOH MPUOBLIBIO, HYJIEBOW MPHOBUIBIO HIIA JIFOOBIM APYTHM (PHUKCHPOBaH-
HBIM ypoBHeM mpuObLIH. Korna 3amaHHbplil ypoBEHb MPHUOBIIN PaBeH OXKUIAACMOW IMPH-
ObLTM W pacrpeziesicHne TpuObUIe cuMMeTpudHO (0e3 acumMmeTrpuu), 3 EeKTUBHAS
rpannna E — S coBnamaer ¢ a¢pextuBHO# rpanuneiit E— V.

CymiecTByIOT MOAEIU TMOPTQENei, UCIONB3YIONNe BMECTO IUCIEPCHUH TPHUOBLICH
JpyTHe COCOObI BRIPAKEHUSI PUCKA, a TaKXkKe 00Jiee BHICOKHE MOMEHTHI pacrpe/ielieHuUs
npuObLIei. bonpimol WHTEpeC B 3TOM OTHOIICHHHM TNPEICTaBISIOT METOABl CMO-
xacmuuecko2o OOMUHUPOBAHUs, KOTOPbIE YUUTBHIBAIOT BCE paclpeeieHus NpuobUiel u
MOTYT CUMTAThCSl TPEICNIbHBIM CIIydaeM MHOTOMEPHOIO aHaiu3a MopTdelns, Koraa
YHCII0 HCHOJB3YEMBIX MOMEHTOB CTpeMHUTCS K OeckoHewHOCTH. [lomoOHBIN moaxon
MOXET OBITh OCOOCHHO I0JIE3E€H B TOM ClIydae, KOT/la TUCTIEPCHs TPUObLIeH OeCKoHeYHa
WIH HE OTIpejielieHa.

U cHoBa MOBTOPIOCH — s HE aKaJIeMUK — 3TO HU XBAaCTOBCTBO, HU U3BUHEHHE, 5 Ta-
KOH Ke aKaJeMUK, KaK YpeBOBEIIATeNlb WU TEICBU3MOHHBIN MPOMOBEIHUK. AKaIeMU-
KaM HeoO0X0IUMa MOJIENb NIl OOBSICHEHHS TOr0, KaKk paboTaloT PHIHKH, MHE K€ HE TaK
BaKHO, KaK OHU PabO0TaroT. MHOTHE MPEICTaBUTENN aKaJIEMUYECKOT0 COOOIIECTBa yT-
BEPXKIAIOT, YTO THUroTe3a 00 3 deKTUBHOMN I'paHHIC HEBEPHA, TaK KaK HE CYIIECTBYET
MOHSITHS «PaIlMOHATBHBIA WHBECTOpP». CTOPOHHUKH TaKOTO TMOJXOAA YTBEPKIAIOT, YTO
JIIOJM HE BeAyT ce0s pallMoHaNIbHO, TO3TOMY TPaJAULIMOHHBIE MOJIENH NopTdeneil, Takue
kak Teopusi E — V (1 ee BapuaHThI) U MOJIENTb OIIEHKH JOXOJHOCTA (PMHAHCOBBIX aKTH-
BOB, SIBJISIFOTCSI HEYJOBJIETBOPUTEIHHBIMU MOJIEISIMU paObOThI PHIHKOB. Sl corjaceH, 4To
WHBECTOPHI HE BCETJa BEAyT ce0sl pallMOHAIBHO, HO ATO HE 03HAYAET, YTO HaM CJIETyeT
BecTH ce0si monoOHbIM oOpa3zom. Henb3st yTBepkaaTh, 4TO Mbl HE MOXEM IOJIyYUTh
BBITOAYy M3 palMOHAIBbHOTO moBeaeHus. Korma aucmnepcus mpuObuiel KOHEYHA, MBI
MOJKEM IMOJIy9IUTh IPEUMYIIECTBO, HAXOIACh HA 3P PEKTUBHOM rpaHHIIC.

B mocneanee Bpemsi TpaAMIIMOHHBIE MOJENHU MOPTQeEnei MoABepralTcs Cephe3HOM
KPUTHKE, TTOCKOJIBKY CYUTACTCS, YTO IICHOBBIC M3MEHEHUS JIYUIlIe BCETO OIMHMCHIBAIOTCS
pacnpenenenueM Ilapero ¢ GeckoHeuHoi (WK HeompeaeneHHo) aucnepcueit. OaHaKo
MHOTHE HCCJICIOBAHUS JTOKA3BIBAIOT, YTO PHIHKU B TIOCJICIHUE TOJABI CTAIH OJMKE K
HOpMaJIbHOMY pachpeieNeHuio (T.e. K OTpaHMYEHHOW OUCIIEPCHM W HE3aBUCHUMOCTHU
pEe3yJIbTaTOB), HA YeM WM OCHOBaHBI KPUTHKYEeMbIe Mojenu moptdenci. B Momensax
noptdeneil ucrnonb3yercs pacupezeeHne Npuobliel, a He pacnpeeieHne U3MEHEHU!
neH. HecMoTpst Ha TO 4TO pacnpeneseHre MPUObLIEH SBISCTCS MPAHCHOPMUPOBAHHBIM
pacmnpeneneHneM U3MEHEHHUH eHBl (B pe3yJIbTaTe 3aKPBITUS MPOUTPHIIIHBIX CHACIOK H
MaKCHMAJIBHO JOJITOTO YJEP)KaHUSl BBIMTPHIIIHBIX MO3UIUI), 3TH paclpeciieHus, KakK
MpaBUIIO, OTIUYAIOTCs. Pacnpenenenue npuoObLieil He 00s3aTeIbHO OTHOCUTCS K KIIaccy
pacrnipenenenuii [Tapeto, mosaTomy B T71aBe 4 MbI MOACIUPOBAIHN pactpesenenne P&L ¢
MOMOIIBIO PETYIUPYEMOro pacrpezeneHus. bonee TOro, CymecTBYIOT MPOWU3BOIHBIC
WHCTPYMEHTBI, HalIPUMEp, OMITUOHBI, KOTOPhIE UMCIOT OTPAHUYCHHYIO IOIYIUCTICPCHIO
Wi aucrepcuto. Hampumep BepTUKaIbHBIA OIMIMOHHBIN CIIpel B IebeTe TapaHTHpyeT
OTPaHUYEHHYIO JUCIICPCUIO TIPUOBLICH. S HE MBITAIOCh OCITAPUBATH PA3YMHYIO KPUTHKY
COBpPEMEHHBIX MoJjenel moptdeneil. Moaenu cienyer UCMoNb30BaTh MPU YCIOBUH, YTO
MBI OCO3HAaEM MX HeJIoCTaTKh. PasymeeTcsi, HECOOXOAMMBI 00OJIee COBEPIICHHBIC MOJCIIN
noprdeneil. S He 3asgBIAI0, UTO COBPEMEHHBIE MOJIEIH aJCKBAaTHBI, 4 TOBOPIO JIHIIb O
TOM, YTO BXOIHBIC HAaHHBIC I MOAeNeH mopTdeneid, HBIHCIHUX WIN OyIyIInX,
JOJKHBI OCHOBBIBATHCSI HA TOPTOBIIE OJHOM €IMHUIICH Ha ONTUMATBHOM YPOBHE — WU
Ha TOM YPOBHE, KOTOPBIH, KaK MBI TIoJlaraeM, OyJIeT onTuMaibHBIM. Hanpumep, eciiu Mbl
npumensieM Teoputo E — V (Mmozens MapkoBuiia), BXOAHBIMU JTaHHBIMH SIBIISFOTCS
oXujaemas TPUOBUIb, JIUCTIEPCHS NPHOBUICH W KOPPEISAIUU TPUOBLIICH MeXIy
PBIHOYHBIMU CHCTeMaMU. BXo/IHbIe TaHHBIE JOKHBI ONPEAETSATHCS HA OCHOBE TOPTOBIH
OJIHOM eAMHUIIEH N0 KaKI0W PHIHOYHOW CHCTEME Ha ypoBHE onTuMaibHOro f. Moaenu



noptdeneii, ormuunsie oT E — V, MoryT notpe6oBath Apyrux BXOAHBIX TApaMETPOB, HO
U UX JUIS KaXIOH PBIHOYHOW CHCTEMBI BCE PAaBHO CIEAYET PACCYUTHIBATH HA OCHOBE
TOPTOBJIM OJHOM eJMHHULEH Ha ypoBHe ontumansHoro f. Monenu noprdeneii sBisrorcs
JMIIB OJHOM COCTABIISIOIICH YIPAaBICHUS KAallUTAJIOM, U 3Ta KHUIAa HE MOXET OTBETHUTH
Ha Bce BONpOChl. KpoMe TOro, MocTOSIHHO MOSBISIOTCS HOBBIE, YCOBEPIIEHCTBOBAHHBIE
Mmojienu. Ckopee BCero, Mbl HUKOI'/Ia HE MOJIy4nUM abCOJIIOTHO COBEPIIEHHON MOJIENH, HO
3TO TOJIBKO OYAET CTUMYJIUPOBATh JaTbHEHIIINE TOMCKH.



