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MareMaTH4Hi MeTOIU Y XeI:)KYBAHHI PU3UKIB HA PUHKY ONUIOHIB

BaxxnnBoro cki1aIoBOI0 pUHKOBOI €KOHOMIKH € PO3BUHEHUH (H)1HAHCOBUI PUHOK.
3a opraizaii€ro TOprieil (IHAHCOBUH PUHOK MOIUISETHCS HAa KPEAUTHUN Ta PUHOK
IiHHUX TnarnepiB. OcTaHHIN sBIse €000 0CcO0IMBY (popmy TOpriBil (iHAHCOBUMHU
pecypcamu, sika OMOCEPEIKOBYETHCS BUITYCKOM Ta 001rOM I[IHHUX TarepiB.

B ymoBax po3BuHEHOro (hiHAHCOBOTO PUHKY PO3PI3HSIOTH IIHHI Marepu TPhOX
nopsakiB. L{iHHI manepu mepuoro MmopsiiKy BUKOPHCTOBYIOThCS Aiisi (OpMyBaHHS Ta
HapoIyBaHHS (PIHAHCOBUX PECYpCiB, a TAKOXK I OTpUMaHHS goxoay. Humu € akiiii,
obuiranii, ceprtudikaru Ta 3akiaanHi. [{iHHI manmepu ApPyroro MOpsAKy — I MOXIJIHI
IHCTpYMEHTH, a00 iepuBaTUBHU. BOHM SIBISIOTH COOOO TOTOBIpP MPO MAOYTHIO KYITiBITIO
ab0 TpoJak MEeBHOTO aKTHUBY 3a 3a3/JaJIeTiib BCTAHOBIEHO IiHOW. Llei morosip mae
BJIACHY IIIHY, sika (DOPMYETHCS MPU MO0 KyMiBII-IPOAaXy Ha pUHKY. Jlo nepuBaTuBiB
BITHOCATH (ppIOYEpPC, OMIIIOH, BapaHT, cBom. lliHHI mamepu TPETbOro MOPAIKY —
aKpeIMTUB, KOHOCAMEHT Ta BEKCEeJb — II€ IIHHI TMarepu, sKi 0O0CIyroBYIOTh TOBapHI
yroJu 1 TOBapoOOIr.

[ToximHl IiHHI Tanepu oO0epTaloThCid HA PUHKY, SKUW HA3UBAETHCSI PUHKOM
CTPOKOBUX KOHTPakKTiB. B maHWil yac BiH € OJHIEIO 3 IEHTPaJbHUX JAHOK PUHKOBOI
eKOHOMIKH 1 SIBJIsiE cO0010 J100pe opraHizoBaHy cucTeMy OIpKOBOi Ta M03abip»KOBOi
TOPTiBIl. 3 MEPEeXoJOM J0 PUHKOBOI €KOHOMIKM B YKpaiHi Oyiu Takox 3poOJieHi
cnpobu neskuMH Olps)kaMu  OpraHi3yBaTH TOPTiBIIO JAepuBatuBaMu. Ha xanb,
HEJOCTaTHSI PO3BUHEHICTh PUHKY LIHHUX MaIepiB MEpIIOro MOpSAAKY (OCKUIbKU caMme
BOHU JIe)KaTh B OCHOBI ITPOCTUX THIIIB OIIIIOHIB Ta (PbIOUEPCIB), BIACYTHICTh TOCTATHHOI
KUTBKOCTI  CIIELIANICTIB, HEMpPOMOpIiiiHAa CTPYKTypa TOJIOBHUX MIIOYMX OCi0 Ha
CTPOKOBOMY PHHKY — XEDKEpiB Ta CIEKYJSHTIB, a TaKOXX HEIOCTaTHE PO3YMiHHSA
HEO0OX1THOCTI (PYHKIIIOHYBaHHS TaKOTO PUHKY, IMPHU3BEIM 10 TOTO, IO HA JAHUM yac

TOPTIBJIS MOX1IHUMH I[IHHUMH TTariepamMu Ha [uX Olpkax MpaKTUIHO 3yIMUHEHA.



[Ipote, 3 MOMANBIIUM PO3BUTKOM PHUHKOBOI €KOHOMIKH, 3 PO3BUTKOM PHHKY
IIHHUX ManepiB, MalOTh 3’SIBUTHCS BCl MEPEAYMOBHU I €(PEKTUBHOI POOOTH PUHKY
JIEPUBATHUBIB, SIKUA € OJHUM 3 MEXaHI3MiB, 110 CTa0LIi3ye (YHKI[IOHYBaHHS BCi€l
exoHoMikH. [le BUTUTMBAE 3 TOJOBHOT IEPEBAry CTPOKOBOTO PUHKY — BiH JO3BOJISIE HOTO
y4acCHUKaM CYTTEBO 3HW)KYBAaTH PHU3UK, BIACTUBHUA TPEAMETY CTPOKOBOI YTOJH:
BUPOOHUKHU Ta CIHOXKHMBAyl Pi3HOT MPOAYKII MOXKYTh BIUIMBATH Ha IIHOBUN PHU3HK
peanizamii abo mpumOaHHS TOBapiB, €KCIOPTEPU Ta IMIOPTEPH — HA PHU3UK 3MIHU
BAJIIOTHUX KypCiB, BJIACHUKU (PIHAHCOBMX AaKTHUBIB — Ha PHU3UK MaJIHHSA KYpCOBOIi
BapTOCTI, MO3UYATLHUKH Ta KPEIUTOPU — HA PU3HK 3MIHH MPOIIEHTHOI CTABKU TOIIIO.

OpHi€ro 3 3a7a4 HAa JAaHWKM Yac € IMATOTOBKA CIEMIANICTIB B I[id 00JIacTi, sIKl B
MOJIaJIBIIIOMY 3MOXYTh TPAaMOTHO TPOBOJUTH OIEpailii 3 JepUBaTHBAMH, MAaOUd TpH
IOMY 3a MeTy ab0 XeIKyBaHHS pPH3UKIB, a00 CHEKYJSATHBHI IIiTi, a00 TMOIIyK
MOXJIMBOCTI TMPOBEICHHS apOITpaXKHUX Yroja. SIKICHI METOJM BU3HAYEHHS CTpaTerii
TOPTIBJIl HAa PUHKY IIHHUX TamnepiB, 10 3aCHOBaHI Ha Cy0’€KTMBHOMY aHai31 CTaHY
pUHKY, B HAIl 9ac TOCTYIMAIOThCS 3a 3HAYCHHSIM KUTbKICHUM MeTonam. CyTh IUX
METO/IIB MOJIATaE, MO-TIepIie, B T0OOYI0BI EKOHOMIKO-MaTEMaTHYHOT MOJIENI, SIKa OMKUCYE
PUHOK B LIJIOMY, HOTO 1HCTPYMEHTH, YYaCHHUKIB Ta MPOIIEC I[IHOYTBOPEHHS, 1 MO-PYTE,
B PO3B’sI3aHHI TOCTAaBIEHUX B MOJENi 3aJad 3 BHUKOPUCTAHHSAM TOTO YU IHIIOTO
MaTeMaTUYHOTO amapaTy. ToMy MiroTOBKa CIEIIaNiCTIB 3 PUHKY LIIHHUX TarnepiB Mae
BKJIFOYAaTH B ceOe OBOJIOAIHHS PO3pOoOKaMH Cy4acHHX BYeHHMX B cdepi (piHaHCOBOI
MaTEeMaTHKH.

B nmaniit crarTi 3ynmMHMMOCH Ha METOAAX, SKI BUKOPHCTOBYIOTHCS JIS
MIPOTHO3YBAHHS IIiH OJTHOTO 3 HAWIOIIMPEHININX B YMOBaX PO3BUHEHOTO PUHKY BHJIIB
JIepUBaTHUBIB, a came, omiioHiB. OMIlioH mepeadavae, 3 OJAHOro OOKY, MPaBoO, ajie HE
3000B’s13aHHS, HOTO MOKYIIISI KynmuTH (OMITIOH Ha KymiBmo — call option) abo mpogatu
(ommioH Ha mpoAaxk — put option) MEBHY KUIbKICTh aKTUBY, IO JIEKUTh B OCHOBI
onitiony (underlying asset), 3a 3a3/1anerijib BCTAHOBJICHOIO 11HOO (I[IHOX0 BUKOHAHHSI —
strike price) Ha TPOTSA31 MEBHOTO MPOMIKKY 4acy. 3 iHIIOro 60Ky, mpojaBenb Oepe Ha
cebe 3000B’s13aHHS MPOJATH a00 KYyNMHWTH OCHOBHHM aKTWB 3a IIHOIO BUKOHAHHA Ha

IPOTS31 HBOTO MPOMDKKY Yacy 3a BUMOTOIO TTOKYTILIS.



3a yacoM BHUKOHAHHS OMIIOHY pPO3PI3HSIOTh OMI[IOHH aMEpPUKAHCHKOTO Ta
€Bponencrkoro TUmiB. OTIIOH €BPOMENWCHhKOr0 TUIY HAaJa€e HOro MOKYMIEBl MPaBoO
MpoJIaTH OCHOBHMM aKTUB JIMIIE HAa JaTy BHUKOHaHHsS (expiration date) omiioHy.
AMepHUKaHCHKUN OMIIIOH MOKe OyTH peani3oBaHHil B OyAb KU MOMEHT Jii OMIIIOHY.
[Tpu BUMMCyBaHHI OMIIIOHY MOKYIEIh BUILIAYY€E TIPEMII0 MPOAABINO, IO SIBJISIE COOOIO
I[iHy OMIIIOHY B MOYAaTKOBUH MOMEHT 4acy. [Ipu moganpmomMy mpoaaky-KyIiBili I[bOTO
KOHTPAKTy (HOpMY€ETHCSI MO0 1iHa B KOKHUH MOMEHT 4acy, fKa 3aJeXUTh BiJl LIJIOTO
pSAy YMHHUKIB, TOJJOBHUMH 3 SIKUX € IliHa 0a30BOr0 akTHUBY Ta WOTO BOJATUILHICTH,
I[iHA peai3allii, 9ac 10 3aKiHYCHHSI M1 OMI[IOHHOT YTOJIH.

B 3anexHocTti Bin cuTyalii, OO0 CKJIAQJA€TbCsl HA PUHKY OCHOBHUX AaKTHBIB,
MOKYTICIlb OIIIOHY abo peainizye, abo He peayli3ye CBOE IpaBO, HaJaHE OII[IOHHUM
KOHTPakTOM. B 3’s3Ky 3 MM JUIsl MpPOAAaBIsl OMNIIOHY BUHHUKA€ HEBU3HAUYEHICTb, sKa
3YMOBIIIOE€ iICHYBaHHSI PU3HKY, MTOB’SI3aHOTO 3 MPOJAYKEM OIIIIOHY. SIKIIO MOKyIelh He
peamizye OIIIOH, TO TMPOJABElb OTPUMAE YUCTHH OXOH, IO JOPIBHIOE HOTO
MOYaTKOBIM mpemii. Ajie SKIIO CKanacs Taka CUTyallis Ha PHHKY, L0 MOKYTelb
peanizye OMIIOH, MPOJaBellb MOXKE 3a3HATH 3HAYHUX 30uTKiB. Ilpu mpomy BTpatu
OpoAaBI OMIIIOHY HAa MPOoJaX OOMEXEeHI MOTOYHOIO IIHOK0 OCHOBHOIO AaKTHBY, a
BTpaTU MPOJABIS OIIIOHY Ha KYIIBIK B3arajil HIYMM He oOMexeHi. BuHukae
npoOJieMa: sk 3aro0IirTH IbOMY PU3UKY, SIKO1 CTpaTerii Tpebda 10TPUMYBATHUCH?

OcHoBOIO TOOYTOBU CTpaTerii XeIKyBaHHsS € MPOTHO3YBAHHA I[IHU OMIIIOHY, 1
BIJIMOBIHO 3 HEIO, BUBHAYEHHS CTPYKTYpH MopTdento MiHHUX narnepiB. B Mmarematuiii
ICHY€ IeKUTbKA MiIXO0/1B 10 BUPIMICHHS LI€T MPOOIEMU: CTATUCTUYHUN, HMOBIPHOCHU,
nudepeHIliaTbHUX YACTICHb.

CyTbh CTATHCTHYHHUX METO/IIB TOJISITAE Y BUBUCHHI MTONEPEAHBOT 1CTOPIT IIHU Ha
OMIIIOH Ta OCHOBHI IIHHI Tamepu 1 Ta MOOYJOBI Ha iX OCHOBI JIHIA TpeHIy AJA
3HaXOJ/KCHHsSI 3HAYE€Hb IIHU OIIIOHY B HAcTynmHHM 4ac. OJHUM 13 HEMOJIKIB IHX
METOJIB € T, IO IIIHM Ha PUHKY € BHUIIAJKOBUMHU BEIMYMHAMHM, SIKi 3aJIekKaTh BiJ
0aratb0X YMHHHKIB, a HE JIUIIE BiJ PO3BUTKY CHCTEMH y TomepenHii yac. ToMmy Hapasi
MM MeTojaM y (IHAHCOBIM MaTeMmaTHIll BIJIBOJUTHCS JPYTrOpsaHE 3HAYCHHS 1 Ha

IPAKTHIIl BOHU Maike HE 3aCTOCOBYIOThCSI.



[Hmuit MeTon po3paxyHKy cropaBeqinBoi (ab0 peanbHOI) LIHM OMIIOHY
Gy/lyeThcs Ha OCHOBi iiMOBipHOCHOTO mimxomy. Moro cyrh i OCHOBHI TeopeTHuHi
pe3ynbTaT OyiM BUKJIAQJE€HI y BHUIYCKy XypHany ‘‘Teopusi BepodTHOCTEH U ee
IpUMEHEHue ’, MPUCBIYEHOMY IpobieMi cTpaxyBaHHs omiioHiB[ 1]. [Ipote oBomoninHs
JAaHUM MaTeMaTUYHUM arapaToM Iependayae HeaOUsKi 3HaHHS 3 Teopii KMOBIPHOCTEM,
1 TOMY 3 MPAKTUYHOI TOYKH 30pY 3aCTOCYBAHHS I[LOTO METOAY B €KOHOMIIl MOMJIMBO
JUIIe  BUIISAL OiHomianvHoi modeni[2]. B HI mpu BU3HAYEHHI LIHU OMIIIOHY
BUKOPHUCTOBYEThCSI TeXHIKa (popMyBaHHS mopTdento 6e3 puszuky. CyTh OIHOMIAIBHOI
MOJIel TOJIATAE y TOMY, IO Yac [ii OMI[IOHHOTO KOHTPAaKTy MOIIISIOTE Ha Mall
IHTEpBaJIK 1, BPAaXOBYIOUM HMOBIPHICTh, OyIyIOTh JE€PEBO PO3MOALTY IIHK OCHOBHOTO
akTUBy. Bu3HauuMBIIM I[iHYy OMNI[lOHA B KIHIEBUH MOMEHT 4Yacy, IOCIIJOBHUM
JUCKOHTYBAaHHSIM MiJl CTaBKy 0€3 pU3MKY 3HAXOATh 3HAUEHHS I[IHM OIIIOHA IS
KOXXHOTO By3Ja JepeBa pO3MOJiTy, 1 TAKUM YUHOM PO3PaXxOBYIOTh BEJIUMYHMHY IMpeMii B
MOYAaTKOBUI MOMEHT u4acy. SKimo mijg 4Yac nii OMNIIOHY 3 OCHOBHOTO AaKTUBY
BUIUIAYYIOThCSL JUBIAEHIN, TO I[IHY aKIii B KOXXHOMY BY3Ji JepeBa KOPEKTYIOTh
BI/IIIOBITHUM YHHOM.

[Tigxix mo mpoGaemMu BUSHAYCHHS IIHU OMIIIOHY HAa OCHOB1 T€Opii KMOBIPHOCTEM
3 TOUKH 30py meopii ieop 0yB 3anpornonoBanuii Haraesum A.B. y ctatTi ‘K Bompocy o
BBIYMCJICHUU  CHOPABEUIMBOM  II€HBI OIIMOHA’ > B O KypHall ‘‘OKOHOMHKA U
MaTeMaThu4eckue Meto bl [3].

[IpoTe crpaBkHIO PEeBOIIOLNIIO B (PiHAHCOBIM MaTeMaTuill 3poouB Buxin y 1973
poui cratTi @.bneka ta M.Illoyn3a ““The pricing of option and corporate liabilities’’[4].
B Hiii Oyma 3ampomoHoBaHa MOJAENb A OLIHKH OMIIOHY Y BHUIJISAL MOYAaTKOBO-
KpaioBoi 3amaul s Au¢epeHUiaJbHUX PiBHAHb JIPYroro MOPsSAKY B YaCTUHHUX

MOXI1THUX 1 HATaHWH 11 pO3B’SA30K HACTYITHOTO BUTIISTY:
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X — 1iHa 0a30BOT0 aKTWBY; T — 4Yac, IO 3aJMIIUBCS 0 3aKiHYeHHS 1ii ommiony; C —
miHa omnmiony; K — miHa peami3amii, » —cTaBka 0e3 pU3HKY (HaNpuKIajd, I10
O€3pM3MKOBUM OOJIIramisiM); ¢ — BOJIATWJIBHICTh I[IHM Ha OCHOBHI I[IHHI TaIlepH.
[TpunyckaeThbcsi, M0 BIACYTHA MOMKJIUBICTh NMPOBEACHHA apOITPaKHUX Yroja Ta IO 3a
gyac Jii OMIIIOHY MO aKIisiM HE BUIUIAYYIOThCS HisKi AuBiAeHaU. [Ipu moOymoBi 1€l
MO/IeJTi IiHa OCHOBHOTO aKTHBY PO3IIAIAIACK K BUIIAAKOBA BETHUHMHA 3 JIiCIIEPCI€I0 07
[Tpote, cama Mozenb € BUIHHOIO BiJl MMOBIpHOCHUX BenuuuH. Kpim Toro, ®.brekom ta
M.IIoymn3om Oyia BUBECHA SIBHA CTPATETis XSHKYBaHHS OIIIOHY Ha KYIIBIIIO 3 TOUKH
30py HOro mpojaBIsi, a caMme: 100 HEWTpali3yBaTH pPHU3UK, BIACTHBHI MPOAAXKY
OMIIIOHY Ha KYIBIIIO, HEOOX1IHO Oe3MmepepBHO TOPTYBATU TaK, H00 B KOXKHUI MOMEHT
qacy ¢ TpuMaTu OCHOBHMU akTuB Ha cymy C,(X,,f) Ta BKJIagaTyu B O€3pU3UKOBI OOJirarii
kamitan Ha cymy C(X,)—X,C(X, ,t); X, — miHa OCHOBHOTO aKTHBY B MOMEHT Hacy f,
Cy(x,t) — moxigHa gynkuii C(x,¢) Mo 3MIHHIN X.

OueBunHo, mo Gopmyna breka-Illoyn3a € 7OCHTH MPOCTOIO JJIsI BUKOPUCTAHHS
OyIb-SIKHM €KOHOMICTOM, TOMY ITI0 HE BUMAarae BiJl HhOTO CIEIIalbHUX MaTeMaTHIHUX
3HaHb, Ma€ SIBHUW BUTJISNM, 1 OTXKE, MOXe OyTH JIeTKo 3amporpamoBaHa. Kpim Toro, 3a
miero (HOpPMyNOI0 JIETKO BHM3HAUMTH CTPATEril0 XEIKYBaHHSA 3a 3a3HAYCHUM BHIIE
METOJIOM. 3a3HauuMo, 10 P.MepToHoM i hopmynu Oyiu CKOPEKTOBaHI JJIsl BUITAJIKY,
KOJIM TIO aKI[isiM HEpEepepBHO HAPaXOBYEThCS TUBINEH [S].

B OinbIocTi eKOHOMIYHHUX BUJIaHb, TPUCBIYEHUX MPOOIEMaM PUHKY CTPOKOBUX
KOHTPAKTIB, € TOCWIAHHA Ha M0 (Qopmyny, sk Ha caMuid €PEKTUBHUN, MPOCTUU Y
3aCTOCYBaHHI Ta HAOMMKEHUU 1O JIHCHOCTI METOA OOYHMCIIEHHS CIPaBEMJIMBOI LIHU
ommiony. Ilpore, knacuunii moxeni bieka-Illoyn3a BiracTwBi TEeBHI HEJOJIKH, SKI B
noAanbIIoOMy OyJIM PO3B’s13aH1 B LIIOMY Psi/ii HAYKOBUX ITpallb, 30KpeMa:

— HEJOJIK TOTO, IO BOJIATWIBHICTH I[IHU OCHOBHOTO akTuBY bnexom Tta Iloym3som
po3rmsganack SK CTaja BenuduHa, OyB ycyHytuii B pobori K.Cupkapa wu
Jlx.ITamanukonay ‘‘Stochastic volatility, smile and asymptotics’’[6];

— BpaxyBaHHs MPH OOYMCIICHHI I[IHU OMIIOHY BUIUIATH OIEpalliiiHUX BUTpaT OyI0
3po6seHo B po6oTi I'.Ilanemni, M.K.Peuuioni ta ®.3ipomni ‘A hybrid method for

pricing European options based on multiple assets with transaction costs’’[7];



— e(eKT BIUIMBY Ha (JOPMYBaHHA LIIHU OMI[IOHY MUTOMOI Bard yYaCHHUKIB PUHKY, IO
BEIyTh MporpamHy Toprisito, OyB BpaxoBanuii K.Cipkapom Ta J[x.Ilananikomnay B
poboti ‘‘General Black-Scholes models accounting for increased market volatility
from hedging strategies’’[9].

Cepen nux moaudikaiii kinacuanoi mozeni breka-Illoyn3a HaibUIBIIOT yBaru
3aCJIyroBY€ BBEJICHHS B 1i mapaMeTpH €JIEMEHTIB MpOrpaMHOi TOPTiBIIl, sIKa BiIoOpaXkae
edekt 3BopoTHHOI Aii. CrmpaBa B TOMY, IO KOJU TOPTIBIIS OMIIIOHAMH BEIETHCA HA
ocHoBl mozem bneka-Illoyn3a (4u iHIIOr0o MaTeMaTUYHOT'O METOJY), TO CaM YWHHHK i
3aCTOCYBaHHSI CTa€ OJHHUM 13 I[IHOYTBOpIOwOUMX (akTopiB. B cyuacHux ymoBax Bce
OlsbIIIa YacTUHA TOPTiBIIB BUKOPUCTOBYE MaTeMaTH4HI METO/IH, IO BeJE A0 3POCTaHHS
MIPOTPaMHOI TOPTiBJIi

Mopens, mo BuBenena K.Cipkapom ta JIxk. Ilamanikomay, ska BpaxoBYe
BpaxoBy€ HAasBHICTh HAa PUHKY MPOrPaMHOI TOPTIBII SIBIsSIE COOOK Yy3araJdbHEHHS

kiacuaHoi mojieni bieka-Illoyn3a, ajne Ha BiAMiHY BiJ HEl, € HETIHIHHOO:

-

- o T
LA 2
_gij—l-% aC ax 82C szzaag-l-l" xaa—C—C :O, x>O,T>8
1—p7—px . X X
< L ox” |
C(X,S):CBS(X,S)’ x>0
C(0,t)=0, t>¢
liIIl‘C(X,T)_(X_KefrT )‘ =0, T>¢,

C(x,t)=Cps(x,t) mpu 0<1t <g, x>0
ne: p BimoOpaxkae, rpy0o0 KakKydd, MUTOMY Bary mporpaMHOi TOPTiBJl HAa pUHKY, € >0 —
napameTp 3TJaXyBaHHS, SKUW BBOIAUTBCS TEBHUM YHHOM, MO0 3IVIATWTH BIUIMB
3BOPOTHBOTO 3B SI3Ky, CHPHYMHEHOTO HAAYYTIMBICTIO TUHAMIYHOI  CTpaTerii
xemxyBanHs bneka-llloyn3a mo mMiHOBHX KonmBaHb B OKOJIi Touku x=K mpu t—T.
3ayBaxumo, 1o npu p=0 1151 MOoJIeNb SIBJIIE€ COO0I0 KiIacuuHy Mojaelnb bieka-I1loym3za.

VY 3B’SI3Ky 3 HEMHINHICTIO aHOi MOJENi, BOHA HE MOXXE MaTH TOYHOTO
po3B’s3ky. K.Cipkap ta k. Ilamanikonay BupimiyBaJd 1i Ha OCHOBI YHCEJIbHHUX

METO/IB Ta MpU MPHUIYIIYHHI, [0 MUTOMAa Bara MPOrPaMHUX TOPTIBI[IB Ha PHUHKY
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nocuth Mana. OgHak, sk 3acBiaumia kpusa Ha ponmoBomy punky CIIA B 1989 pori,
NUTOMa Bara TakuxX TOPTiBLIB MOXK€ OYTH TOCUTh BIIUYTHOIO, 1[0 CYTTEBO BIUIMBAE HA
IIHOYTBOpPEHHsA. TOMy, OCKUIbKM aHAJTITUYHUN PO3B’SA30K 1€l 3a7a4i HEMOXKJIIMBO
3HAWTH, JUIsI  3HAXO/DKEHHS  HAaOMIKEHOTO  aHAJIITMYHOTO  PO3B’SI3KYy  HaMHu
3aIPOIIOHOBAHUN METOJ, KWW € KoMOiHaiiero MeTtony Pore, MeTtomy HemiHIMHUX
BapialiiHux napameTpiB Ta Mmeroay byoHoBa-I"anpopkina. CyTh HOTO MOJSATAE Y TOMY,
10 BBOJIUTHCS PIBHOMIpHA CITKa 10 7: {7;, i€ {l...n}}, MOXiJHA MO Yacy 3aMIHIOETHCS
KIHIIEBOIO PI3HHULCIO, 1 OTXKE, PO3B’S3aHHS CHCTeMU IU(EPeHLIaTbHUX PIBHSAHb B
YaCTMHHUX MOXIJHUX 3BOJUTHCS 10 TOCTIAOBHOTO PO3B’sI3aHHS HAa KOKHOMY YaCOBOMY
mapi 7; KpaiioBoi 3a7a4i Jyis 3BU4aiiHOTO audepeHItiaapHoro piBHsHHS. e piBHSIHHS He

Ma€ TOYHOTO PO3B’SI3Ky, TOMY HaOJIMKEHHI pO3B’SI30K B MOMEHT 4acy 7; IIyKaBCs Y

BUTJISL:
Z'i(x):Lgs(xaTi)'i'Ai (l_erfz(x_Ke_mi))a
ae
| . In P +(rtlc?)e
e’ . e
L,s(x,7)= > i+erfl))-——e"(+erfll,), 1,(x1)= >
o2

Bapiamiitai mapametrpu A; 3HaXOoAWJIUCh 3a MeToaoM byOHOBa-I'amhopkiHa, B
pe3yapTaTi 4oro Oyiau OTpUMaHi peKypeHTH1 (OpMyIH JOCHTH MPOCTOTO BUTIISLY IS
3HAXO/DKEHHS 3Ha4YeHb NapaMeTpiB A4; B KOXHUH MOMeHT dacy 7t;. Crpareris
XEIKyBaHHsS JAHOTO OMIIIOHY BHU3HAUYAETHCS HACTYIHUM YHHOM: B KOXKHUH MOMEHT
4yacy 7; HEOOX1JHO TPpHUMATH OCHOBHHMM aKTUB Ha CyMy S| Ta BKjJajaTH B oOJjirarii

KamiTaja Ha cymy S, Jie

S, =C.(X, ,1,)=

4A _ _ e—r—:[ 2
Lerf(X, —Ke ™)e

Jn
S,=C(X,.t1)-X,C(X, ,1,)=
=Ly (X, 1)+ A(l-erf > (X, —Ke ™)) -8 X,

:%(1+erf(ll (th_,’fi))—



[le#i mMeToa 3HAXOHKEHHS HAOMM)KEHOTO AHANITUYHOTO PO3B’SI3KY HENMIHIAHOI
3agaui breka-1lloyn3a 3 ypaxyBaHHSIM BIUIMBY NPOTPAMHOM TOPriBii OyB peani3oBaHUN
Ha KOMIIBIOTEPiI 3a JOMOMOIOK MaTeMaTWYHOro pemaktopa Mathematica 3.0 nns
OMITIOHY Ha KYMIBIIO 3 I[IHOIO peaiizamii K=5, BOJATUILHICTIO OCHOBHOTO AaKTHUBY
0=0,4, mpolleHTHa cTaBKa 10 Oe3pu3ukoBuM oOmiramism r=0,04, muTomMa Bara
nporpaMHoi TopriBii Ha puHKy p=0,05. Bynu otpumani rpadiku 3aj1eKHOCTI IIHH
omuiona C(x,7) BiJ L[IHK OCHOBHOTO aKTHUBY X 1 4acy 7 (puc.l) Ta cTparerii XeIKyBaHHS

oniiona — ¢yskuii S;(x,7) (puc.2).

Pucynox 1 Pucynox 2

3anponoHOBaHUM METOJ PO3B’A3aHHS 1Ii€i 3aaul y MOPIBHSAHHI 3 METOAOM, IO
3actocoByBaBcs K.Cipkapom Ta Jlx.Ilamanikonay € Oi7bIn IpOCTHM Ta €(PEKTUBHUM
JUTST BUKOPUCTAHHSA, TPOIIEC 3HAXOHKEHHS HAOIMKEHOTO PO3B’SI3Ky Ha KOXKHOMY KPOIIi
MOKHA JIETKO 3amporpamMyBaTH, a TOMYy, Ha Hall TOMISAA, e MeTox € OuIbll

NPUIUHATHUM 3 TOYKH 30PY €KOHOMICTIB.

*

ABTOp BHUCJIOBIIIOE€ IIUMPY TMOJIKY 3a HagaHl KOHCYNbTalli 3 mpodiem
3aCTOCYBaHHS Teopli AudepeHIialbHUX YUCIICHb MPU BUpIiMICHH] (IHAHCOBUX 3ajad
JIOKTOpY (i3uKO-MaTeMaTHYHUX Hayk, mnpodecopy bepesoBcbkoMy ApHOIbIY

AHaTomiEBUYY.
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