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IBaHo-®paHKiBCbK

Teopii LiHOyTBOpeHHs omuioHiB baeka — MepTo-
Ha — 1lloya3a 6a30BMIT aKTUB MOAEAIOETBCS SIK I€0-
METPUYHUIT OPOYHIBCHKMIL PYX, 4UMst AMHAMIKA ITiA
HEeJTPAABHOIO MEXXeI0 PU3UKY 3aAA€TCSA AK
dS; = rS;dt +o S;dW;, (1)
A€ I — AOKaAbHa 0e3p131KOBa BiACOTKOBA CTaBKa, a G — BO-
AQTMABHICTD. fIKIO MPUITYCTUTH, IO 00MABA MapameTpu
€ KOHCTaHTaMM, TO MoAeAb (1) Aae GOpMyAM AAS TIPOCTUX
OIILIiOHIB.

Y panmit yac Gopmyaa baeka — llloyasa mmpoxo Bu-
KOPUCTOBYETHCA Ha MPAKTULi B TOMY BUITAAKY, AKIIO LiHK
Ha KYMIBAIO Ta NPOAQX OILIOHIB 3apaHi B TepMiHaX TaK
3BaHOi yMOBHOI 3MiHHOI. [IpoTe LiHN, 3a AKMMM TPOAAIOTD-
Csl AGPUBATVBY, HEY3TOAXKEHI 3 MPUIYLIEHHSAM MPO CTaAy
BOAQTMADBHICTb, CHABHI eMITIpUMYHi AOKa3/ CTOXaCTUYHOIO
XapaKTepy BOAQTMABHOCTI CTMMYAIOBAAYM PO3BUTOK OiAbLI
peaaicTuHnx Mopeaet. OCHOBHA MeTa MOAeAel 3i 3MiH-
HOI0 BOAQTVMABHICTIO CKAAQAQETBCS 3 ABOX aCIeKTiB: 3 OA-
HOro 60Ky, 106 OTPUMATH LjiHy 3BUYAIHOTO OILiOHY, KA
y3roaXKeHa 3 PO3TASHYTMMU SKOCTAMM 3MiHHOI, a 3 iHIIO-
ro 60Ky, 06 00paTy MpaBUABHMII BapiaHT cTparerii AAs
MiABMILEHHS TIPOAYKTMBHOCTI XEAKYBAaHHS. 3 TeopeTu-
HOI TOYKM 30pY, Lie He BOXKKO AOCSITH, OCKIABKYU OYAb-sKa
MOAEAD, KA 3aA€XUTDb Bip BEAMKOI KiAbKOCTI IapaMeTpis,
Moxe 0yTu BipKaaibpoBaHa, 106 BIATIOBIAQTM PMHKOBUM
tinam. Caip mAKpecAnTH, 1o IpoLieAypa KaAiOpyBaHHS 3a-
AEXUTD BiA KiABKOCTI Ta SKOCTi HaABHUX AQHMX.

Y Mopeai MicuieBoi 3MiHHOI 3MiHHA € AeTepMiHOBa-
HOI (YHKIi€l0 Yyacy Ta IIOTOYHOI LiiHM 6a30BOIO aKTUBY.
OcHOBHI 1epeBaru B TOMY, 11I0 PUHOK € IIOBHUM, i B IPYH-
LMIT MOXXAMBO TOYHO BM3HAYMTH BYHKLIO 3MIHHOI TaKuM
Croco60M, 100 LiiHM OMLIOHIB y3rOAKYBAAUCS 3 PUHKOBU-
MU LiiHaMMU,

[Tepiui pe3yAbTaTy B 11bOMY HAaIPAMKY OYAM OTpUMa-
Hi [obcoHoM i Popyxepcom, siki 3anpornoxyBaau B 1998 poui
MOAEAD 3MiHHOI BU3HAUMUTH K Pi3HULI0 MiXK HOTOYHOIO Lii-
HOIO i CepeAHiM 3BayKeHUM MOKA3HMKOM MUHYAMX LiH. AAs
opoyHniscbkoro pyxy W nosxaunmo yepes S, 6ipxoBy 1iHy,
auepes M, i D, BIATIOBIAHO TEHAEHLIiI Ta BIAXMAEHHS TPO-
LieciB, BU3HAUEHMX fK

t
My =re™ [ e*Zgds, A>0, D =Z M, (2)

Ae Z,=log(e™S,) e AorapudpMOM AMCKOHTHOI LiiHM IPOLieCy.
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Oynkuii e B (2) € Bary, a mapamerp A OMICYe CTaBKY, 32
AKOI0 3HVDKYIOTBCS LiHNL.

Tobcon i Popxepc mpumyckawTs, 1o S, € mpolecom
ITo, pO3B’SI3KOM CTOXaCTUYHOTO AMdepeHIiaAbHOTO piB-
HSTHHSI

dSy = u(Dy)Sidt +0 (Dy)SdW, 3)

Ae 110 >0 € oOMexxeHUMM QYHKUISIMH, SKi 3aA0BOABHSIOTH
chopMyAbOBaHi rimoTesu, 3 TMM 1100 rAPaHTYBATH, 1O CUC-
tema (2) — (3) mae po3s’si30k. KA040BOI0 0COOAUBICTIO MO-
A€Al € Te, 10 TpoLec (St, Dt) MapKOBChKuMiL. Takum 4MHOM,
nixa U omnwjioHy 3 TepmiHOM moraieHHs T Ma€ BUTASIA

U (S, t) = "TVKu(r(T —t)+
+ log(S; /K), M{—-logK, T -t),
Ae K — moyaTkoBa LiiHa ONLiOHY, U = (%, ¥, t) € po3B’13KOM
3apaui Komi
2(x—
M(axxu _axu)+
2 @
+(X—Y)Ad,u—dyu, B R*[0,T],

u(x, y,0) = (€ —1)* mpu (x,y) eR?. (5)

ASIXO33AEXKHI MOAEAL I'PYHTYIOTbCS Ha eMIipuy-
HOMY AOBEAEHHI NP0 3aA€XKHICTb 3MIHHOCTI IO
BiAHOILIEHHIO AO BiaxuaeHHs. Ha puc. I HaBepe-
HO IMITAIKOBaHy 3MiHHICTb MPOTY CKOPUTOBAHOI Aorapud-
Mi4HOI IPOIIOBOI MTOBEPXHi AAS OMLiOHIB 3HaYeHb iHAEKCY
[TOTC nporsrom 2011 poxy. 3ayBaXk1Mo, 110 CEpPeAHs Bara
Ae™M B (2) He MOXe 6YTU AOCTaTHbO THYYKOI, 11106 Bpa-
XyBaTH a0COAIOTHO BCi OCOOAMBOCTI MPOLECY, 0 MOXYTb
BVHMKHYTH, HATIPUKAQA Yepe3 3AUTTS aKUill YM 3MiHM Ka-
miTaaizauii. Puc. 2 pemnpeseHTye eBOAIOLiI0 3HAUeHb iMII-
AikoBaHOi 3MiHHOCTI AAf iHAekcy TTOTC. Aocaipxysani
3MiHH 3rpymoBaHi o obAacTsx sHaueHb D, BUAHO, 10 iXHE
3HaueHHs 3pocTae npy 3MeHuienHi D, Lle oo6pe BucBiTAloe
CNiBBiAHOILIIEHHS MK 3MiHHOIO T4 PUHKOBMMM LiiHAMU.
Caabkoiw croponoro Mopeai [obcona — Poaxkepca €
Te, 10 OaraTo MpobAeM MaTeMaTU4HOro i eKOHOMIYHOTO
XapaKTepy BUHMKAIOTDb 3 BI3HAUEHHS BIAXMAEHHS IPOLIECy
D, 00 BiH BKAIOYA€ B ceOe MIASIX 6a30BOrO aKTHUBY 3a BCe
MHUHYA€, TOOTO Ha MPOMDKKY (-0, T]. Bumora 6e3mexxHO-
IO NepioAy 4acy B MMHYAOMY OU€BUAHO CTaBUTb NMPAKTUUHi
HpoOAEMI, OCKIABKM TIABKY CKiHY€HI IIPOMDKKM Yacy € Ha-
SIBHUMH, TOX BIACYTHICTb AQHUX B MOAeAl HemuHyda. L[o6
MIOAOAQTM LII0 MPOOAEMY, 3alPOMOHOBAHO Y3araAbHeHHs
MoaeAi Tobcona — Popxepca, TOOTO BBEAEHO AO PO3TASIAY
HOBY MOAEAb AASl LiiH aKTUBIB 3i 3MiHHOI0, 3aA€XKHOIO Bip
MUHYAOTO. PO3TASIHEMO CEpeAHIO Bary ¢, IKa € HeBiA €MHOIO,
KYCKOBO-HeIlepepBHOIO i iHTerpoBHO0 GyHKLi€w Ha (o0, T
i crporo popatHoto Ha [0, T], orpumaemo

t
P(t)= [ @(s)ds. (6)
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2 Dy e [-0,175; 0]

IMnnikoBaHa 3MiHHiCTb
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Puc. 1. EBoniowisAi 3HaueHb iMnNiKoBaHOi 3MiHHOCTI, N06yA0BaHOI 3a 3HaUeHHAMU TorapnMmiuyHOI rpoLI0BOi NOBEPXHi

InEe"T Vs, /1K)
JT -t

3a 3rpyNOBaHNMI 3HaYeHHAMN TpeHay BigxuneHb D, ana inpekcy NOTCy 2011 poui

3rpynoBaHi 3HaueHHsA Dy, B3ATi 3a TpeHAOM
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Puc. 2. EBonioLiifl 3Ha4YeHb iMMIiKoBaHOi BONATWIbHOCTI, N06yaoBaHa 3a 3Ha4YeHHAMM norapudmivyHoi rpoLLIoBOI

InEe"T Vs, /1K)
JT -t

Bip3HauMMo, 1[0 SKIO (0 MA€ KOMIIAKTHUI HOCIJI, TO
B LIbOMY BUIIAAKY 00AaCTb iHTETpyBaHHs B (6) 0OMexeHa.
TMosHaummo uepes r Ge3pusnkoBy cTasky i B, = €’’. BusHa-
4JIMO IIpoliec

noBepXxHi

t
f @ (S)Z4ds, abo exBiBaAEHTHO ,
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Ae Z, € po3B’A3KoM AMbepeH1[iaAbHOTO PiBHAHHA

dzZ; = w(Zy —My)dt+0 (Z; — My )dW,, (8)
a it 1 0 obMexeni HenepepBHi 3a [eabaepoM QyHKLii Ta 0 €
CTpOro AopaTHoo dyHkuiero. OCHOBHA iAesl IIOAATAE B PO3-
TASIAL OiABII THYYKOTO BiAXMAEHHS MPOLIECY BU3HAYEHOTO
B TepMiHaX 3araAbHOI CEPEAHbOI Bary, IO MOXXAMBO CIIiB-
BIAHOCUTbCS 3 CKiHUeHUM TepiopoM yacy. [Ipu nux npumny-
LIEHHSX BiAOMO, 0 AndepeHuiaabHe piBHsAHHSA (8), 3 ypa-
XyBaHH:M (7), Mae EAMHUIT CAQOKIIL PO3B 'A30K i IIpU L{bOMY
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(Z, M), (Z, D) € mpouecamu Mapkosa. TumoBi xapakrepuc-
TUKU CEPEAHBOI BAIM AQIOTbCS HA TAKMX IPUKAAAAX:

1) () =e® max{Q(t), 0}, ae P(8), Q(¢) € noaito-
MiaAbHMMM QYHKLiAMY, 30kpeMa P(¢) = M1 Q(¢) = 1;

2)o(t)=1pnste (0, TTio(t) =0 pastt ¢ [0, T], ue Bip-
TIOBiAa€ cepeAHbOMY IeOMeTPUYHOMY a3iiiCbKOTo OIMIIiOHY;

3) ¢(f) — KyckoBo-AiHilHa GyHKLisS — Hai0iAbLI 3a-
raAbHMIT BUTTAAOK.

Ha puc. 3 HaBepeHO BeAMUMHY iMIIAIKOBaHOI BOAa-
THABHOCTI AASL iHAeKCY TTIDTC. AocaipXyBaHi 3MiHHI 3rpy-
ToBaHi 10 00AaCTAX 3HaueHb BigxuaeHHs D,. [Tpoanaaisy-
BaBIIM PUC. 3, MO>KEMO 3DOOUTY BUCHOBOK, 1[0 3HAYEHHS
IMITAIKOBaHOI BOAQTMABHOCTI 3pOCTa€ MpU 3MeHuIeHHi D,
Lle o3Hauae, 10 icHye TiCHMII B3aEMO3B'A30K MiXK 3MiHHOIO
Ta PUHKOBMMMU LliHAMM.
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Puc. 3. IMnnikoBaHa BONaTM/bHICTb 3a 3rpyNnoBaHMMUN 3HAUEHHAMU TPEHAY Bigxunexus D, ansa
inpgekcy MOTCy 2011 poui

BMKOPUCTOBYIOUM MOAEAb IIASIXO3aA€KHOI BOAa-
TUABHOCTI, TIOOYAOBAQHO TPEHA D, i 3a itoro 3HavYeHHAMHY,
BUKOPMCTOBYIOUM MeTOA HaliMeHumx Ksapparis (MHK),
3HalIA€HO BOAATUABHICTD iHAeKcy [TDTC, pesyabTaty pos-
PaxyHKy HaBeAeHO Ha puc. 4. Hallkpame perpeseHTye Aa-
HUI IPOLIEC KBAAPATUYHA MOAGAD O = a + bD, + thz, Ae\ =
10, T = 0,5, N = 2000, onjiHKu opep>kaHi 3 TouHicTIO A0 0,95.

ayBa)XMMO TAaKOX, IO IIASXO33AEXKHICTb BOAAQTUAD-

HOCTi BKAIOYa€ iHpOpMaLIifo TPO MUHYAE, i TOTIM, KOAU

BCe HAAQLITOBAHE HA PYMHKY, MOAEAD SIKUMOCh YMHOM
«3Hae» TOBEAIHKY iHBECTOPIB y pi3HUX PMHKOBMX YMOBaX,
a TAKOXX MOXKe BiA0OpakaTy MO3UTUBHI a00 HeraTyBHi TeH-
AeHLii akTBy. Hampukaaa, Ha BiAMiHY Bip CTaHAQpPTHUX
AOKAABHMX 200 CTOXaCTUYHMX MOAEAEN BOAATMABHOCTI, Y
BUITAAKY PAIITOBOTO MAAIHHS PUHKY LIASX033A€KHA MOAEAD
BOAAQTMABHOCTI  IIpU-
3HauyeHa AASl aBTOMa-
TUYHOTO IiABMIIEHHA
PiBHA BOAQTMABHOCTI
3 METOI0 AOCAIAXKEH-
HS AWHAMIKM PUHKY
B OIiABLI TPUPOAHMIT
croci6. TobTo, y wiit
MOA€EAI BOAQTUABHOCTI
He MOTPiOHO TMOCTINHO
KaAibpyBaTy 3MiHHICTD
(o € BiAOMMM Hepo-
AIKOM AOKaABHUX MO-
A€A€il BOAATUABHOCTI).
3aBASKM  LIbOMY MO-
A€ADb KOPUCTYETbCA Be-
AVIKOIO TIOITYASIPHICTIO
cepep Y4YeHUX i mpak-
TUKIB. L

-0,175 0
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Puc. 4. Tpenp BonatunbHocTi ingekcy NAOTC, 3Hanpgexnii 3a MHK
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