B0 -
A 1B |
.
n J N Y M12* """ 145 19.00 -
s W‘n _I-A,; " - - .
W T TTATTE L T 4y
A BAPT, ol 0.304
1 g DS o /
LEE)
. |
. D “4




Ileas paOboThI

- OINPENCIICHUE CTOMMOCTH a3MaTCKOro OIIMOHA C NPUMEHEHUEM
METOJMKHA YHUCIIEHHOIO pelmeHus ypaBHeHusd bimka-lloynza miis
a3MaTCKUX OIIIMOHOB PA3HOCTHBIMU METOHAMU;

HoBuzHa

- ajanTanys W3BECTHBIX PA3HOCTHBIX METOJOB K YHUCICHHOMY
PEIICHUIO 3aa4M OLICHUBAHUS A3UATCKUX OMIIHOHOB;

- pa3paboTKa aJropuTMa pEIICHUS 3aJa4d OLICHWBAHUS pa3Mmepa
CTOMMOCTH a3UaTCKOTO OIIMOHA;

- CO3JJaHWE MPOTPAMMHOTO  OINIMOHHOTO  KaJbKynmsaTopa IS
OLICHUBAHMS pa3Mepa BBITIATHI A3UATCKUX OMIIHOHOB.

AKTYanbHOCTH

B HACTOSIIEE BPEMSI OTCYTCTBYIOT KAJIBKYJIATOPBI IJI OLECHKU U
UCCIIEAOBAHUS 3aBUCUMOCTH CTOMMOCTH a3UMATCKUX OIIHUOHOB OT
Pa3JIMYHBIX 3HAYEHUN HAYAJIBHBIX [IAPaMETPOB.



OCHOBHBIE TEPMUHBI

Onyuoxr — 3TO JOTOBOP, CONIACHO KOTOPOMY YYaCTHHUK CHACIKH
(mokymnareslb WM MOpPOAABEll aKTHBA) MOJyYaeT IpaBO, HO HE
00s13aTEILCTBO, COBEPIIUTh IIOKYIKY WIA HPOAAXY IEHHBIX
Oymar mo 3apaHee OIpEACICHHON IleHe E B yCTaHOBIICHHBIN
JIOTOBOPOM MOMEHT BPEMEHH 1.

Tunsl ONIMOHOB:

- Put;

- Call;

CTtunu OIIINOHOB!

- cTtaHgapTHbIe (“BaHWIIBHBIC ). €BPOICHCKUI, aMCPUKAHCKUM;

- aK3otuueckue (O0apnepHble, OmHapuele, Lookback, Shout u, B
YAaCTHOCTH — a3UaTCKUN);



A3marckuii  ommmoH (aHri.  asian  option) — 31O
OK30TUYECCKUM  ONIMOH, II€HA  HWCIOJHEHUS  KOTOPOro
ONpEENIIeTCI HAa OCHOBE CPEIHEN CTOMMOCTH 0a30BOr0 aKTHBA
34 ONPEACIICHHBIN MIEPUOJT BDEMEHHU.

Aszmnarckuii put OmmuoOH CpeaHeW IEHbl HWMEET BBIILJIATY B
MOMEHT BpEMEHHU [ :

1
max E—? S(t)dt, 0



Monens biska-1loyinza

Mopaeas nenoodopasosanus onuuoHoB biyka—Illoyasa

(aarm. Black-Scholes Option Pricing Model, OPM) — 310 Mozmens,
KOTOpast ONPENCIISIET TEOPETUUECKYIO 1IEHY HA OMIIUOHBI.

Mogens bika-Illoyn3a 11t crTaHAapPTHBIX ONMIIMOHOB!

W b Lars? oV rrs =0
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Mogaens biska—Illoyn3a 11 BeIILIaTHl A3MATCKOTO OMIIMOHA UMEET BUJL
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PemeHust JaHHOrO ypaBHEHUS onpesesieHbl Ha oomactu: S >0, A>0,0<t<T



3aMeHa MEPEMEHHBIX

3amada, ¢ (DyHKUMEH BBIILIATHI V, 3aBUCSIICH OT IIEPEMEHHBIX
A,S,t saBisieTca deTbipexMepHou. [[1s mepexoga K TpeXMepHOH
3aJlad€ MOPOU3BEAEM 3aMEHY H BBEIAEM BCIIOMOIaTEIbHYIO
IIEPEMECHHYIO

t

1
R S do

Torna @yHKIMS BBIIIATHI IEPEIMUIIETCS B BUIE

V(S A¢t)=S-H(R,t)



ITocTaHOBKaA 3amayu OTHOCHUTEIHLHO H:
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HesBnas pa3sHOCTHAaA CXEMa YHUCIICHHOI'O PCIICHUA 3a1d49N.
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Pa3HocTHas cxemMa 1mocie npuBEeACHUS K 3-X JUArOHAJIbHOMY BHUIY:
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N — HOMEP BPEMEHHOTO CJI0 00JIACTH.



Brua moBepXHOCTHM BBIIUIATHI  OIIMOHA, TIOJYYEHHOM B PE3YJbTATe

YHUCJICHHOI'O pacdcTa IICH 0a30BBIX AaKTUBOB U BLEIYMCICHHBIX HAa UX OCHOBE
3HAYCHUU (bYHKI_[I/II/I BBIILIATBI IIPH HAYaJIbHBIX 3HAYCHHAX IIAPpaMCTPOB

r=0.05, 6=0.25, E=10, T=1, n=10
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PCBYJIBTEITBI YUCJICHHBIX PACYCTOB

I'padpyuk MOBEPXHOCTH BBIILJIATHI a3UATCKOTO PUt OTIIMOHA MPH CIAETYIOINIUX
HavanbHEIX yenoBusax: T=1, r=0.05, s0=10, sigma=0.1
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I'paduk BpEeMEHHBIX CpPE30B MOBEPXHOCTH BBIILIATHI, MOJTYYEHHOU
npu HadanbHBIX ycnousax 1=1, r=0.05, s0=10, sigma=0.1

Step R-axis: hx =0.005000
Step V-axis: hy =0.005000

v
11.0000

10.0000

9.0000

8.0000

7.0000

6.0000

5.0000

4.0000

3.0000

2.0000

1.0000




3aKJIIIOUCHUE

Pe3ynbrarsl pabOTHI:

pelleHa 3a/1a4a 1o OLICHUBAHUIO a3UaTCKUX OIIMOHOB C IPUMEHEHUEM
Pa3HOCTHBIX METOJI0B B MoAeiu bieka-11loyn3a;

pa3paboTaH aJIrOpUTM, ITO3BOJISIONIUNA ITPOBOJIUTH OIEHKY CTOMMOCTH
a3MaTCKUX OMNIIMOHOB,;

IIPOBCACHA HNCCJICAOBATCJIbCKasa pa60Ta I10 YCTAaHOBJICHHUIO
3aBHCUMOCTH 3HAYECHUHM BBIIIATHI a3MATCKOTO OIIIMKMOHA OT PA3JIMYHBIX
HaYaJIbHBIX JAHHBIX,

pa3pabOTaHHbBIN AJITOPUTM PEAIM30BaH B BUJIEC IIPOrPaMMHOTO Koja Ha
A3bIKE MporpaMMupoBaHus C++, C BO3MOXHOCTBIO IIPEACTABICHUS
JAHHBIX C ITOMONIBIO TaONHI] U JuarpaMm B cpege Excel.



Konen. Cmacu00 3a BHUMAaHMUE.



dopmupoBaHuE 1IEHBI 0a30BBIX aKTHBOB.

Brinara a3uaTrckoro oniuoHa (popMupyeTcs Ha OCHOBE 3HAUCHUM CPEeIHUX 1ICH
0a30BBIX aKTUBOB B MPEALIAYIIINE MOMEHTHI BpeMeHH. Bo3HUKaeT
HEOOXOIMMOCTh CIIPOTHO3UPOBATh 3HAYCHUS IIEH 0a30BBIX aKTUBOB S; B
KaxJIbI MOMEHT BpeMeHu t, rie 0 <t < T.

VYpaBuenue dS; = rS;dt + 0S;dW,; uMmeeT aHAIUTHYECKOE PEIICHHE:!

(%)
r——s— |t+oW;
St — Soe 2

IJie BEIMYMHA S SBISETCS 1IEHOM 0a30BOro akTMBa B MOMEHT BpeMeHu t=0

Unen Wi, KOTOpBIM BXOAUT B IAHHOE YPABHEHUE SABJIACTCA YUCIEHHBIM
3HAYEHUEM BEJINYMHBI BUHEPOBCKOI'O MPOIECCA, TPUMEHAEMOU IS
omnpeaeaeHus 11eH 0a30BbIX aKTUBOB 3a IIPOMEKYTOK BpeMeHH . BuHepoBckuii
IPOIIECC OCHOBAH HA IIPEACTABICHUAX O IBUKEHUM YaCTHUI] COTTIACHO
OpOYHOBCKOMY JBHKCHUIO.



BuHepoBckum nmporiecc.

CnywauHeii mpouecc W,  sABII€TCA HENPEPBIBHBIM MPOLIECCOM  CO
CBOUCTBAMHU.

— W(): 0

— W,~N(0,1) mns Bcex t > 0 (3mece N(0,1) siBaseTcss HOpMAaIbLHBIM
clly4aiiHeIM pacnpeneneHuem Ha uatepsaie (0;1)).

— Bce unrepBaibl AW, = Wiy — W, HE3aBUCHUMBL.
W; HenpepbIBHO 3aBUCUT OT {.



CocTaBUM alIrOpUTM MOJACIHMPOBAHMS CTAaHAAPTHOTO BHHEPOBCKOTO
npoiecca:

Auroputm 1:
1. ITpu t=0 W, = 0, 3agaetcsa At

B nynkrax 2,3,4j € [1;n]
2. tj — tj_1 + At

3.Z~N(0,1)
AW = Wiy + ZVAt

Taxkum 00pa3zom MbI ITOTy4ae€M 3HAYCHUE BEIUYUHBI W}, moicTaBiisis
2

(T—G—)t+O'Wt
KOTOPYIO B BBIpaxeHue Sy = Spe\ 2

0a30BOT0 aKTHMBa B MOMEHT BpeMeHU t

, HOJIYYAaCM 3HAYCHUC IICHbI



Peanuzanus Anroputma 1 ¢ pazouenuem Ha 5000 ThICS Y TOUEK C IIIAroM
At = 0.0002:
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PucyHok 3




M3MeHeHus 11eH 0a30BbIX aKTUBOB MO AJITOPpUTMY 1 (4€pHBIEC TPACKTOPUU) U
cpeaHue 3HaYeHUs IeH (3eneHast Tpacktopusi) ¢ pazouenueMm Ha 5000 Touek
(BpEMEHHBIX CJIOE€B) C HadyaJdbHBIMU AaHHBIMH. Sy = 7, At = 0.0002, r =
0.06, 0 = 0.3. Cpennss 1ieHa BBIYUCISETCS KaK cpeaHee apu(METHIECKOE
3a 100 uTepauuii 11 Kaxa0ro S; B MOMEHT BpeMeHH t.
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PucyHok 4




