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Mocranoeka 3apauu.

Mogenb Baska-LLloynca
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% = pdt + odW,, dB; = rBydt. (1)

MpenMyLLecTBO faHHON MOAeny - aHanuTuHeckas opMyna ANsi pacyeTa LeH
€BPONEeNnCKNX OMnuMNOHOB!
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HepnoctaTku: npegnonaraemasi BOAaTUIbHOCTb AAHHOW MOLENN HE COBMafaeT C
peanbHbIMN AAHHBIMU:

Cr = So® (2)
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Mocranoeka 3apauu.
Mopgenb nokanbHOW BONATUABHOCTH

% =r(t)dt + o(S,t)dWy. (3)
Cnocobbl nocTpoeHus mogenu:

@ AHanuTtun4yeckoe Bblpa>keHune gns NOKANbHOI BONATUNBHOCTN:

9*C oc oC
SO G~ S =0 o)
0K? oK Ot
] nOCTpOeHI/Ie NOKaNbHOU BONATUNBHOCTU C nOMOLbKO 6I/IHOMI/IaJ1beIX n
TPUHOMMWMANbHbLIX OEPEBLEB.

%UQ(K, t)K?

MpenmyliecTea mogenu:

o peanusyet acpcpekt "volatility smile".
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Mocranoeka 3apauu.

Mogenb nokanbHO BONATUABHOCTN

HepocTtaTku mogenu:
@ 3aBNCMMOCTb BOJIaTUJIBHOCTWN OT BpeMeHVI B AaHHOﬁ Modenn nnb
JIOKaJIbHO COOTBETCTBYET pPeasibHOMY MOBEAEHUIO:
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t
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Obuwnii BMA Moaenn CTOXaCTUYECKONR BONATUALHOCTH

3apava: NnoCTpoUTb MOAENb, KOTOPAsi COXPAHSIET OCHOBHbIE CBOWCTBA
peanbHOro pbiHKA.

Obwue NpeanonoXeHsi OTHOCUTENLHO NOBEAEHUS BONATUABHOCTUA B PEASIBHOM
pbIHKe:

@ nNpun BO3paCTaHMN LEH BONATU/IbHOCTb YMEHbLIAETCA, NpU NageHnn LeH
BONIATU/IBHOCTb BO3POCTAET;

@ HabnloaaeTCs CTAaLNOHAPHOCTL B MOBEAEHMN BOJMATUABHOCTU: B
OTHOCUTEJIbHO CMOKOIHbIE MeproAbl (HET pe3knx Konebauuii LeH)
BOJIATWIbHOCTb CTPEMUTCS K HEKOTOPOMY OMpPeAeseHHOMY 3HA4EHMIO.

% = atdwt, (5)
doy = 7ads—s;t +ﬁ(0’t)dt+c(0t)dﬁ)t.
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Mogenu cToxaCTU4ECKOl BONATUNBHOCTUA

Mogenb ¢ norapncpmunyeckoii dpyrkumeii 3(oy)

S'7t = atdwt, (6)
doy = —ads—“it—uatlng—idt.

PeweHnne panHoli cucrtemsi:
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So exp (fOT ordw; — % OT O'tzdt) ,
US_M exp ((lna* — %) (1 —e ) — af(f ef“(tfs)dws) .

(247

MowmeHTbl npouecca oy:
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Mogenu cToxaCTU4ECKOl BONATUNBHOCTUA

Mogenb ¢ norapncpmunyeckoii dpyrkumeii 3(oy)

XapakTtepuctunyeckasi oyHKLUNS NPOLECCa o:
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Teopema

lpenensHoe pacnpeseneHne npoLyecca o UMEET MIOTHOCTb
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Mogenu cToxaCTU4ECKOl BONATUNBHOCTUA

Mogenb ¢ nuHeliHol yHKuUMel |
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ds
s Z oo : (13)
dor = —aoidws — B(or — o™ )dt.

Pewenne ganHoli cuctemsi:

St = Sy exp (fOT ordws — % fOT g?dt) R
o = Bo* [, e wemw) = F (4=9)=Bt=5) gg | oemewi=(5+F
(14)
MaTemaTun4eckoe OXNngaHune npouecca o¢.
Eo, =" — e_m(a* — 09). (15)
[ucnepcus npouyecca oy:
2520*2 2 2¢ * 2\ —2pt 200"
Do, = +oy e "+ (c" -0 e +—=———x
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Mogenu cToxaCTU4ECKOl BONATUNBHOCTUA

Mogenb ¢ nunelinoli dyrkuneii 3(oy)

Teopema

lpenensHoe pacnpeseneHne nPpoLyecca o UMEET MIOTHOCTb

528 _2B0*
y PTaZe o (17)

co cpegrum o*. B cnyuae 3 > o /2 npeaentHoe pacnpeseneHue umeet
KoHeuHyto aucnepcuto pasHyro ((o*)%a?)/(28 — o).

Takke bbina paccMoTpeHa Mofenb XeCcToHa:

sy _
s Z Vodu : (18)
doy = —an/ordwy — B(oy —o™)dt.
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Mogenu cToxaCTU4ECKOl BONATUNBHOCTUA

Mogenb ¢ nunelinoli dyrkuneii 3(
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Mogenu cToxaCTU4ECKOl BONATUNBHOCTUA

MNoBepeHne npegnonaraemoii BONATUABHOCTU NPU Pa3/IMYHbIX BPEMEHAX A0
MCMNOJIHEHUS OMUMOHA:
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Mogenu cToxaCTU4ECKOl BONATUNBHOCTUA
XemxkuposaHue.

PaccmoTtpum 0606weHHy0 Mogesnb:

{ dS; = o(Y2)Sedwy,

dY; = a(Ys)dw? + b(Y;)dt. (19)

CrpaTerneii m; Ha3bIBaeTCsl NMPOLIECC, KOTOPbI B KaXXAblii MOMEHT BPEMEHN
MOKa3blBAET CKONIbKO €ANHUL, aKLUA AEPXXUT Ha pyKax UHBECTOP.

CrpaTterusi 7; Ha3bIBAETCS ONTUMANILHON XEAKMPYIOLWLEN NO CPpesHEKBAAPA-
TUYHOMY KPUTEPWIO, EC/IN OHA AOCTABJISIET MUHUMYM (PYHKLMOHANA
E(X(t) — h(St))? . rae X(t) - kanutan, h(St) - nnatexHas dbyHKLMS.

OnTumansHas Xegxupyrowas no KPUTEPUIO CPEAHEKBAAPATUHHOIO
OTKJIOHEHNS CTPATErnNs UMEET BUL:

_9C aYy) 9C
=95 TPo(Yn)S. oY’

(20)
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<
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Mopenvposanve LeH OnuuoHOB.
BbluncantensHble cxembl.

o metog Monte-Kapno;

AS; = Siy/oiAw, 1)
Aoc; = —ay/oiAw + (0™ — 03) At.

o ABymepHas ceTka; [uckpetnsaums:(s;, o, tx) = (Soe’, oo’ kAt). Uz
yana (si, 0, tx) BO3MOXEH MO Nepexos B y3/ibl CoAepXKaline s;—1, 6o s;,
J1I/I6O Si41-

a?At e —1 a?At 1 —¢e7? o2 At

P T e P g P

(22)

BonaTtunbHocTb onpefensaeTrca n3 COOTHOLWEHNSA:

ot+1 = o — a(Sey1 — St)/ St + ﬂ(O'* — 0¢)At.
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Mopenvposanve LeH OnuuoHOB.
BbluncantensHble cxembl.

@ npeobpasosaHne Pypbe ans mogenu XecToHa;

C(S,v,t) = SP, — KPs,

roe
1 1 s —iz In(K) (1 T
Pj — *+7/R€ |:€ f]h(nS/U? 7x):|dl‘,
2 0w T
0
fiw v t,¢) = COTHOTRITLOOT,
ﬁ’U* ) 1_ged7'
C(r,¢) = 7 (bj + agpi 4+ d)T — 21n -4 )
b +agi+d [ 1—e"
D = -2
(+.0) ().
_ bjtagit+d
Y7 btagi—d

d = /(agi+b;)? —a2(2u;¢i — ¢?).
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Mopenvposanve LeH OnuuoHOB.
BbluncantensHble cxembl.
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o optomepHas cetka: [uckpetuzauns (si,tx) = (Soe’, kAt). U3 ysna

(si,tx) nepexombl BO3IMOXHbI B y3nbl (Sit+5,tk+1), J = —1,0,1, ¢
BeposiTHOCTsIMU P;(0):

Zj PjSi+j = Si,
32, pi6%5% = 0(si, tr) At (23)
Zj pj = 1.

JlokanbHbie BONAaTUALHOCTM D(S,t) MOXKHO NOCTPOUTL NOC/IELOBATENBHO
no copmyne

’lN)(S,t-‘rl) =E (’(NJ(St,t) — Ot(St+1 — St)/St =+ ,8(1]* — ﬂ(St,t))AﬂSHq = S) .
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Mopenvposanve LeH OnuuoHOB.

CpaBHeHMe METOLOB.

o meton MoxTte-Kapno (cuHnii);
® JBYMEPHbIN CETOUHbIN MeToh (MyprypHbIfi);
@ OAHOMEpHBIi CETOUHBIN METOA(3eeHbIN);

@ npeobpasosaHune Pypbe ais mogenn XectoHa(KpacHbIn).

2 MeTton Bpewmsi, cek.

w2 Mpeobpasosarne Pypobe 9

e OpHomepHasi ceTka 0.1

o [BymepHas cetka 7
MonTe-Kapno 10

iy
€ e M @} O 10 0 1D 134

Puc.: npegnonaraemas
BONATWALHOCTL B MOAENMN XeCTOHa
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Mopenvposanve LeH OnuuoHOB.

MogennpoBsaHue LeH ONUOHOB.

PesynbTaThl MOAENMpOBaHUS METOAAMM MpPU ANNTENBHOCTM ux paboTbl 0.1
CEKYHAbI:

D @ M @ @ Mm@ D

Puc.: npegnonaraemMas BONATWIbHOCTE
B MoAenn XecToHa
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Mopenvposanve LeH OnuuoHOB.

3aknaroyeHme.

@ PaCcCMOTPEHbI PasfiNyHble MOLENN CTOXaCTUYHECKOW BONATUIBLHOCTH,
BbINMCAHbI OCHOBHbIE XapaKTEPUCTUKM BONATUALHOCTY(KOBapmaymn,
NpeAesibHbIe pacnpeneneHnsl, MOMEHTbI);

@ yKa3aHa ONTMManbHasa No CPeAHEKBAAPATUHHOMY KPUTEPUIO
XeAKNPYoLWas CTpaTerns B MOAEeNsiX CO CTOXaCTU4eCKoA
BOJIATUJIBHOCTbIO;

@ NpoBEAEHO CPABHEHUE BblHUCANTENbHbIX METOAOB pacCyHeTa LEH ONUMOHOB
B YKa3aHHbIX MOoAensx.
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