c0 @
"% Anbga-Kanutan | AOENAEMBOMbLIE

Structured products pricing

Concepts & methodology 2012

Alfa Capital Asset Management Moscow, february, 2012

A SS
/e \) 2,
WY %
H i1 \k 7 2
o “»e“: N A V/”ﬂ( ec$$« a3 »
w q&}v o ‘il\v\“Q(. NS .7
%/ e ol -
87 EXS)
n?°“3 y
ok DMITRY MIKHAYLOV,

1)
“09Q¢w

CHIEF RISK OFFICER ALFA-CAPITAL
PMP




CYPOBAS] PEA/TbBHOCTb 2

Anbda-Kanutan

Bbl gymaeTe BCce, Tak NpoCcTo?
[la, BCce npocTo. HO COBCEM He TakK.
OUHLLUTENH

AOENAEM BOJIbWE




MICEX PRICE & HISTORICAL VOLATILITY

Anbda-Kanutan

I INDEXCF Index - Hist Vol(260D) (R) 27.4018
B INDEXCF Index = Price (L) 1541.89

Jn - Fb S A

Copyright@ 2012 Bloomberg Finance L.P.
[OENAEM BONbLUE
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Anbda-Kanutan

WHY STRUCTURED PRODUCTS — DERIVATIVES?7??
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PROFIT & LOSS
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A Reverse convertible note cash-flow structure — 5
Ansda-kanwran | €quity level above strike price

At issue: principal

—_— >
[ssuer/

dealer Regular coupon payments: [nvestors
fixed coupon + put premium

At redemption: principal

AEJNTAEM BOJbLUE




B KAHECTBE BBEOEHUWA 6 (4 O )

YTO N3OBPAXXEHO HA KAPTUHKE?

OTBET: NMOCIIEACTBUA
@ . . CHWXEHWA PbIHKOB B 2011

B . . . rogy
e O . . B3rnsa HekoTopbIx

KITMEHTOB

Anbda-Kanutan

Mbi

KnumeHTbl

AEJNTAEM BOJbLUE



So'e Y B KAYECTBE BBEAEHWS 7

Anbda-Kanutan

2 «— A KTO XXE TOI'IA 30ECB?7??

OTBET: YINPABJIAOWWE U
BAHKW C BOJIbLUNM
OlbITOM

NMOOCKA3KA: B POCCUU
HKOI'O, BCE 30ECb

AEJNTAEM BOJbLUE
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Anbda-Kanutan

SO A/ HALHEMY IMH BAMBEOITEEIBAYKHO
ANAABECTEPOBIO MHEHMIO VIHBECTOPOB

Ka4ecTeo KAIMEHTCKOro cepeuca

83%

KondupgeHymanoHoctb u 6esonacHocTb

MpodeccnoHanMam KOHCYNBTAHTOB 67%
UMmugK u penyraumsa 64%

OT3bIBbI CYLLECTBYIOWMUX KIUEHTOB 56%

HAdoxoaHocTb

Croumoctb ycnyr

LupoTa npoAyKTOBOM NMHENKH

PunmanbHan cetb

AEJNTAEM BOJbLUE
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Anbda-Kanutan

HALL B3ITAQ

B3rT1AL KITMEHTOB
———————————————

KayecrBo KAMEHTCKOro cepeuca 83%

KonduaeHumanoHoctb u besonacHocTb

MpodeccMoHanMam KOHCYNBTaHTOB

AEJNTAEM BOJbLUE
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external experience
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oo INTERNATIONAL STRUCTURED NOTES MARKET
ce00 Best-Selling products Private Banking 1 1

Anbda-Kanutan

Period Provider List of Best-Selling Product name (3:::;) Strike date
BNP Paribas Double Garantie Décembre 2018 376 02 Dec 2011
Nordea Bank Denmark Aktiekurv 2014 336 08 Jul 2011
BNP Paribas Double Garantie Juillet 2017 331 05 Jul 2011
Nordea Bank Denmark NBF Intervalobligation Rente 2013 222 05 Oct 2011

2011 Nordea Bank Denmark US Stabilt Forbrug 2014 158 05 Oct 2011

o Nordea Bank Denmark MF Blgde Ravarer 2013 153 25 Mar 2011
Nordea Bank Denmark KommuneKredit Olie 2012 148 06 Dec 2011
Nordea Bank Denmark Energiselskaber 2014 116 27 May 2011
Investec FTSE100 Kick Out Deposit Plan 24 - Option 2 Not public 07 Dec 2011
Nordea Bank Denmark Tyrkiet og Indien 2014 102 09 Dec 2011

AOENAEM BOJIbWE



INTERNATIONAL STRUCTURED NOTES MARKET
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Anbda-Kanutan

BNP Paribas Double
Double Garantie Décembre 2018

OEJNTAEM BOJIbLUE
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... . . 1 3
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Anbda-Kanutan

BNP Paribas Double
Double Garantie Décembre 2018

This is a portfolic insurance product with risky assets linked to a
spread trade strategy on a basket of government bonds.

At maturity, the product offers a capital return of 100%, plus the
rise in the portfolio over the investment period, subject to a minimum
capital return equal to the greater between the initial capital invested

and 100% of in the initial capital increased by the Euroczone inflation
(Eurozone HICP ex-Tobacco) over the investment period.

AEJNTAEM BOJbLUE



INTERNATIONAL STRUCTURED NOTES MARKET

0 0
ce0® Volumes of Trades 1 4
co® ©
Anbda-Kanutan

Volumes (USDm)

29% of total amount
Interest rates

NOTES Interest Rate 6 152 Equity (Single Share 1409
Equity (Single Share 5294 Equity (Share Basket) 740
Equity (Share Basket) 3704 Interest Rate 435
15% of 2011 Equity (Single Index 1568 Equity (Single Index 284
Done in January  EXRate 1519 Commodities 135
Commodities 1113 Equity (Index Basket) 102
Hybrid 653  Hybrid 26
Equity (Index Basket 531 EXRate 25
Inflation 194  Alternatives 11
Alternatives 192 Credit 11
Credit 182
Fund 41
Equity (Share Basket),Equity (Single Index 4
~ Real Estate 3
y ' Total 21148 Total 3177

' ' '
m" 1y OEJTTAEM BONbLWIE



INTERNATIONAL STRUCTURED NOTES MARKET

.°:°:0.0. Concentration 1 5
Anbga-Kanuran Concentration of underling assets 2011 .,
Equity (Index Basket),531 _ Inflation,1%dternatives, 192  Credit,182 FundSifgle Index).4 _ Real Estate,3

nterest Rate

AEJNTAEM BOJbLUE



INTERNATIONAL STRUCTURED NOTES MARKET

Anbda-Kanutan

Number of products

Equity (Single Share)

Equity (Share Basket)

Equity (Single Index)

Interest Rate
Commodities
Equity (Index Basket)

Alternatives
Fund

Equity (Share Basket),Equity
(Single Index)

Real Estate

Total

Number of products

2578
1133
411
355
316
261
250
97

91

17

5524

Equity (Single Share)

Equity (Share Basket)

Interest Rate

Equity (Single Index)
Equity (Index Basket)
Commodities

FX Rate

Credit

Hybrid
Alternatives

Total

16

Number of
products

259
137
44
37
32
28

P NN O

561

AOENAEM BOJIbWE



INTERNATIONAL STRUCTURED NOTES MARKET

Capital Protection Structure 1 7

CapitalGumpts ctibmepthaducts 2011 (number)
protection,9% 100%,0%

0 O
c0 00
co0 ©
Anbda-Kanutan

Number of products T e

Less than 100% 5 004

100% Capital protection 512

More than 100% 8

Total 5524 Less than

100%91%

Capital protectibanproducts 2011 (volum
100%,1%

Volumes (USDm)

2011

| Less than 100% 11 463
' 00%54% 100% Capital protection

9 480

More than 100% 205

Total 21 148

AEJNTAEM BOJbLUE




‘ INTERNATIONAL STRUCTURED NOTES MARKET

18

Anbda-Kanutan

Volumes (USDm)

Libor 3323

Euribor 1467

Eurostoxx50 634

Share Basket (Unspecified) 658

SMI 441

Nibor 396

Australia Bank Bill Rate 382

Gold 347

Interest Rate (Unspecified) 309

Xy CNY/USD, IDR/USD, INR/USD, MYR/USD, SGD/USD 272
Syl Others * 12 868

Total 21 148

AEJNTAEM BOJbLUE



oo INTERNATIONAL STRUCTURED NOTES MARKET
000
ce0 o

Anbda-Kanutan

19

Number of products

2011 Number

Eurostoxx50 222
Libor 201
Eurostoxx50, S&P500, SMI 137
Zuerich Financial 107
Roche 97
ABB 89
Credit Suisse 85
Euribor 81
Brent Crude Oil 77
Gold /1
Others * 4 357

P Total 5 524

AEJNTAEM BOJbLUE




‘ INTERNATIONAL STRUCTURED NOTES MARKET

Anbda-Kanutan

20
Volumes (USDm)

Investment Certificate 12 551
Medium Term Note 8579
Warrants 11
Life Bond 7
Anleihe 1
Structured Bond 1
Leverage Certificate 4
Total 21 148

AEJNTAEM BOJbLUE
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=% | OT3bIBHAA HOTA C rMyb0KMM OUCKOHTOM

Anbda-Kanutan

MapameTpbl MHCTPYMEHTa
*CpoKk — 1 rog c aBTOMaTU4E€CKOW NPOonoHraumen ao
nonyrtopa
*Heobxogumebln pocTt ana dymar — 16.7% (MHOMKATMBHO)
*LleHa — 30% (MHAMKaTUBHO)

OnuncaHune NPUHUMNNOB PaboTbl UHCTPYMEHTA
*Ecnu no ntoram 4 kBaptanos Bce Oymaru BbIpoCnu Ha
16.7%, TO HOTa norawaetca no 70%

*Ecnu no ntoram 5 kBaptanos Bce Oymaru BbIpoCnu Ha
16.7%, T0 HOTa norawaetcsa no 85% oT HoMMHana

*Ecnu no ntoram 6 kBapTanos Bce Oymarn BbIpoCnun Ha
16.7%, 10 HOTa norawaetcsa no 100% oT HomuHana

*Ecnn no ntoram 6 kBaptanos xoTs Obl ogHa bymara
Bblpocna MeHbLle YeM Ha 16.7%, TO MHBEeCTOp norny4yaeT
Bymaru (Mnu nx OeHeXxXHbI 9KBMBANeHT) CHU3MBLUMECS B
LeHe borblle ocTanbHbIX

Kop3uHa 1: Man Group, Goldcorp, Citi, POSCO
Kop3uHa 2: Aviva, Ericsson, Xtrata, Samsung SDI

%

LleHa axu,uw/ADR A,

100%

MoraweHune, B % OT HOMUHanNa

70% 85% 100%

22

pacdhnueckoe npeacraBneHne paboTbl MHCTPYMEHTA

Heobxoanmbiin pocT

AOENAEM BOJIbWE



“¥% | MynsTnbapbepHas oT3blBHas HOTa 7

Anbda-Kanutan

MapameTpbl UHCTPYMEHTa

*CpoKk — 1 rog c aBTOMaTM4ECKOW NMponoHraumen ao
nonyTtopa

*LleHa — 30% (nHOMKaATMBHO)

pacdhnueckoe npeacraBneHne paboTbl MHCTPYMEHTA

q
(14
OnucaHue NpUHUMNOB PaboTbl MHCTPYMEHTA o
*Ecnv no utoram 4 keaptanos Bce bymaru Bbipocnu Ha 33%, Ss - 115%
To HoTa norawaetcda no 100% é MoraiueHune, B % OT HOMUHana A
©
(1] i 0 0 0
*Ecnu no ntoram 5 kBaptanos Bce Bymaru Bbipocnu Ha 33%, é 100%  100% 100%

TO HoTa norawaetca no 100% or HOMMHA8a = |======—~- K-~~~ 3~~~~——-- _A_ - g
o
=

Ecnuv no utoram 6 kBaptanos Bce GymMaru BLIPOCIN Ha - 75% Z
=

16.7%%, T0 HOTa norawaetcsa no 70% ot HoMuHana g

100% L§
*Ecnu no ntoram 6 kBapTanoB Bce Bymarun BbIpOCnuv Ha T

33%%, 1o HoTa norawaetca no 100% oT HoMmuHana == s s s s s b e e e e S m S

*Ecnu no ntoram 6 kBapTtanoB Bce Bymarun BbIpOCnM Ha
50%%, To HoTa norawaetcs no 115% ot HomuHana

*Ecnu no ntoram 6 kBaptanoB xoTsa Obl ogHa bymara
Bblpocra MeHbLue YeM Ha 16.7%, To MHBECTOpP nony4vaet
Bymaru (Unu Ux geHeXHbI 3KBUBANEHT) CHU3MBLUNECS B
LeHe 6onbLie ocTanbHbIX

Kop3uHa 1: E.On, X5, MaruuT, MTC

Kop3uHa 2: BoAML, X5, HIIMK, BTb
AEJNTAEM BOJbLUE



Anbda-Kanurar

MHBecTULMOHHASA
naes

CpokKk uHBeCTMLMU

BanroTa

KynoHHas
AOXOAHOCTb

MpuHUMNbLI paboTbl

Bo3mMmoXxHble
cueHapum

OT3bIBHaA HoTa Ha Apple, Google u

Microsoft

»CTtaBKa Ha Beaoyune MHHOBallMOHHbIe KOMMNaHUU

24

Puc. 1. lNoraweHue HOTHLI MO UTOoram

TpeTbero Keaprtana

100%

»0o 1 ropa

Hensra ueHsl akymm, %

»Pyonu PO, ponnapsbi CLUA, eBpo

0% ] ‘\/
1 KB I1KB

Il KB

IV KB

Puc. 2. Nony4yeHune 1/2 ronoBoro KyrnoHa
no utoram 12 mecqaues

»26-28% B 3aBMCUMOCTU OT BankoThbl

100%

»HabnrogeHue 3a ueHaMu akUUKU, BXOOSALMUMMU

Hensra ueHsl akumn, %
U unn,

B HOTY, MO Utoram ‘-IeTpréX KBapTasrioB
C AaTbl 3anyckKa

»Onpep,eneHMe BapuvaHTa BbIinJsiaT Nno HOTe
B 3aBUCUMOCTU OT X ANHaAMUKUN

70% 1

1KB Il KB

1l KB

IV KB

- N

Puc. 3. NMonyyeHune akunit OAHOM U3 KOMNaHWUiA

»BoaBpaTt 100% nHBectTMpoBaHHOW CyMMbI + KYMNOH
»BoaBpaTt 100% nHBecTMpoBaHHOW CyMMbI + > KYNoOH
»MonyyeHne naketa akuMu No LeHe Ha pAaTty

Aensra U@l akumm, %

3anyckKa HOTbI 0% T

‘\

| KB KB

11 KB

Il KB

7 |
IVKB



eee CTATUCTUKA MO CTPYKTYPHbIM HOTAM 2 5

Anbda-Kanutan
» Bcero oT3bIBHbIX HOT NoraweHo: 28
» [lo nepsBomy cueHapuio (BosspaT 100% MHBECTUPOBaHHbLIX CPeaCcTB + KynoH): 19

» [lo BTopomy cueHaputo (Bo3spaT 100% MHBECTUPOBaHHbLIX CPeacTB + /2 KyrnoHa): 9
» [lo TpeTbemy cueHapuio (MoNy4YeHust NakeTa akuum no LeHe Ha gaTty 3anycka): 0

» B HacTosilwee BpemMsi OT3bIBHbIX HOT B pabote: 169

» JocTynHbIX K gokyrke: 94

i o

AEJNTAEM BOJbLUE



e e CTPATEIMU

Anbda-Kanutan

‘oo MPUHLMMN PABOTbI PAOY>XXHOW 26

Kop3uHbI* IoxoaHOCTb YnopsigouMBaHue 1 UTOroBble JOMNMU y4acTus
HE®PTETrA30BAA

Masnpom g X
CypryTHedpTeras (ao) % §A%
PocHedTb 1) Yyactute B guHaMuke
nykown 100% 2 rona MaKcuMaribHOM no

METAJIINTYPIMYECKAA ALORACEUN WOfRllals
MK «Hopunbckun Hukenb» -
Meuen : gB %
S — i2 YnopsapounsaHue

T2

CeBepcTanb 100% 7~ T T T T T KOPSWH 1O

P L BenvyvHe

JOXOOHOCTU OT Yyactute B gMHamMukKe
MaKcuManbHOM K 30% BTOpPOI1 MO BENMyMHe
MUHUManbHOM [10XOOHOCTU KOP3UHBI

®NHAHCOBAHA
C%

C6epbaHk (ao)
BT

OuHamMmuka
pP3uHbI, %

— KO

2 roga

YyacTtute B AUHaMuke
TpeTbeIZ no BerinynHe
AJOXOOAHOCTU KOP3UHbI

TENEKOMMYHUKALUMOHHAA

BbiMnenkom
MTC

OvHamuka
pP3uHbIl, %

— KO

o o
00% 2 ropa 1 0% Yyactute B AgMHaMuKe nocnegHemn no

BenninHe goxoaHOCTU KOP3UHbI

* - AKLUMM y4acCTBYIOT B KOP3UHAaX C OAMHAKOBbLIMU BECAMM [ENAEM BOJIbLUE



Anbda-Kanutan

YCINOBWSA HOTH 2 7

YCcnoBuUS HOTbI » [locaweHue Hombl

Kop3uHa

3awumTa
KanuTana

KoachchunumeHnr
y4yacTtus

Bantota

Cpok pencreus

3K

AOXOAOCTb

Mo okoH4YaHuto CpOKa AencTBUA MHBECTOpP noJiy4vaeT

[asnpom
PocHedTh * 3alMUIeHHY0 4YacTb CpeacTB B COOTBETCTBME C YPOBHEM 3alUThbI
Tlykon Kanutana
CypyryTHedTeras(ao) +
Espa3 * JloxOOHOCTb pafyXHOW cTpaTerMm Ha PpOCCUNCKUA PbIHOK B COOTBETCTBUU C
Meuen ypoBHeM Ko3acpcumumeHTa yyactusa
CeBepcTanb
MK «Hopunbckuii » [JoxodHocmb padyxHoli cmpameauu Ha pPOCCUliCKUl PbIHOK
Hukenb» Mo OKOHYaHUIO CpOKa AeUCTBUSA PacCUUTLIBAIOTCA JOXOAHOCTU CreayoLwmnx
CbepbaHk(ao) KOP3UH:
BTH a) [asnpom, PocHedTb, JTYKOWI, CypryTHedTeras (ao);
MTC b) EBpas, Meden, Cesepcranb, MK «Hopunbcknn Hukenby;
Bbimnenkom c) BTB, C6epbaHk(ao);
90% d) MTC, Beimnenkom.

OTN KOP3MHbI YNOPSL0YMBAKOTCS MO BENUYMHE OOXOAHOCTM OT MakCcuMarbHON
75% K MUHMMaIbHOWN.

NTorosyto ooxogHOCTb hopMuUpyeT

RUR * 40%-Hoe yyacTune B fny4dllen n3 KopauH,
5 rona » 30%-Hoe y4yacTune BO BTOPOM MO MHAMUKE KOP3UHE,

20%-Hoe y4acTue B TpeTbeN No ANHAMUKE KOP3UHE,
10%-Hoe yyacTne B KOp3unHe, nokasasLlUuen MUHUMANbHYO OUHAMUKY.

CPEOHAA/
BbICOKAA

AEJNTAEM BOJbLUE



XL PE3YJIbTATbI BOKTECTA 2 8

Anbda-Kanutan
BaktecT no HoTe ¢ 2000 no 2011 roabl
B kayectBe HeHUYMapKOB MCMNOMNb30BaNNCh pesyrbraTbl BAOXeHus B nHgekc PTC

Pesynbratbl 63kTecTa, B %

R Ha 2 roga B pybreBOM 9KBMBaArieHTe M BrOXeHUs B HOTY Ha mHaekc PTC c
NMUHEenHbIM yyacTtmem B pocte 1 90% 3awmTon kanutana
CpeﬂHﬂﬂ 46.57% y P ° H
AOXOOHOCTb 140.00%
120.00% %
CTaHpapTHoe 33.84% |
100.00%
OTKIIOHEeHue
B 80.00% ] 3 q
MuHuUManbLHas -5.13% ' ‘l “ :
0 40.00% “ ‘ = ‘ m
MakcumanbHas 122% “
AOXOAHOCTb 20.00% ' "‘k : \ '
%, 74.25% 0.00% \l

01/01/200101/01/200201/01/200301/01/200401/01/200501/01/20060°§0 1720070 110 1720080 3/01/200901/01/2010
NOJIOKUTEJIbHbIX

pesynkTaToB -20.00% _ '
-40.00%

% 25.75%

oTpuuaTesnbHbIX -60.00%

pe3ynbraTtoB 80,00

== [NOX0OHCCTH HOTBI C onumonom Ha uHgekc PTC, % rogosbix
== [OX0AHOCTS PARYXHON HOTHI, % rodosbix
== NoxoaHccTs wHaexca PTC, % rogoebix

AEJNTAEM BOJbLUE



Anbda-Kanutan

BANIOTHAA
ANBEPCUPUKALIUA

COUNTERPARTY
ANBEPCUDPUKALINA

750/0 HOT

KYMNJNEHO Y 1
KOHTPATEHTA

CTPYKTYPUPOBAHHBIE NMPOOYKTbl PUCKU - 29

KOHUEHTPALN

CHF
1%

mCHF
“EUR
=RUB
=USD

Unicredit 3% Deutsch&OLDMARN

kK,1% SACHS

TERNATIONA
10% MORGAN

STANLEY
BV,10%

AEJNTAEM BOJbLUE
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et Concepts & methodology 3 1

Anbda-Kanutan

All models are wrong, but some are useful
George E. P. Box

AEJNTAEM BOJbLUE
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e % ‘ Concepts 3 2
Anbda-Kanutan

LIEHA

— KONMMYEeCTBO AeHer, B 0OMeH Ha KOTOpbIE
npoaaseLl rotoB nepenatb (Npogatk), a
noKynaTenb cornaceH nonyymTb (KynuThb)
BUkuneousl eavHuuy tosapa.

Csoboonas snuuxnaoneous

AEJNTAEM BOJbLUE



oo % Concepts 3 3
Anbda-Kanutan

A central problem in finance is the calibration of the models with the
help of the market data.

The main parameter which governs the models of derivates based on

stock prices is the VOlatility of the stock price.

Unfortunately, this parameter can not directly read off of the market
data.

b

AEJNTAEM BOJbLUE



oo Concepts BbIbop Mogenm oueHKu 34

Anbda-Kanutan

1) Black-Scholes — ncnonb3oBaHue popmynbl briaka-LLoyn3a
C 3aJjaHHOW NOCTOSAHHON BONMATUIIbHOCTbLIO.

Fischer Black n Myron Scholes paspabotanu aty mogens B Hadane 1970-x. OcHoBaHHOE
Ha NpeanonoXeHun, YTo Ha PbIHKE HE CYLLECTBYET BO3MOXHOCTEN ANA apbutpaxa,
cneaywulee nmHenHoe andpdepeHumanbHoe ypaBHEHNE ObINIO BbIBEAEHO N PELLEHO B
NpeanosioXXeHnn, YTo BONaTUbHOCTb U NPOLIEHTHAA CTaBKa OCTAlOTCS NOCTOSIHHbLIMMW.,

[niocobl

[1pocToTa peanusaunm

MuHychbl

*PaccmartpuBatloTca TOSNbKO €BPONEnNcKmUe OnuUnOHbLI.

*[locTosAHHaAgA BONATUNBLHOCTL Ha BCE BPEMS XKM3HW OMNUNOHA, HE3aBUCUMO OT BPEMEHH
aKCcnmpaumu, LeHa cTpauk unu gpyrue napamMmeTpeobl.

LleHa 6a30BOro akTmBa criegyet cryvYamHoMy rnpoueccy ¢ norapndomMmyeckn HopmasrbHbIM
pacrpegeneHnem.

*Hu3kas TOYHOCTb pesynbrarta

AEJNTAEM BOJbLUE



oo Concepts BbIbop Mogenm oueHKu 35

Anbda-Kanutan

2) Local volatility model — Tun mogenen, Kotopbie cHnTaroT
8os1amusibHOCMb KakK PYHKUNIO TEKYLLEWN LEeHbl HOTbI (OMNMuuoHa)
N BPEMEHMN.

S, ——— i———

CyTb MeToda COCTOUT B TOM, YTO TEKyLLad KOTUpyeMasi Ha pPblHKE LieHa HOTbl S1
noacrasnseTca B popmyny bnaka-Lloynsa ong HaxoXXaeHusa TekyLen BoratunbHOCT o1
(implied volatility). anee, 3Haa BonatunbHOCTb 01, MOXHO paccymMTaTtb LIEHY ONUMOHa S2
B Ccriegyownm MOMEHT BpeMeHu t2. HakoHeu, HYy>XHO NOBTOPUTL Npoueaypy, UCnosnb3y4
S2 KaK TeKyLlyto LieHy B MOMEHT t2.

B aTtou rpynne ectb ABe UHTEPECHbIE MOAENN:

Moaenb Dupire ¢ puck-HenTpanbHbIM NPOLECCOM

«Mixture dynamical local volatility models by Damiano Brigo and Fabio Mercurioy.

AEJNTAEM BOJbLUE



oo Concepts BbIbop Mogenm oueHKu 36

Anbda-Kanutan

2) Local volatility model

MNnrocbl

[lockonbKy eauHCTBEHHas NO-HACTOosLWEMY CllydanHada BefinymHa 3T1o LeHa
6a30BOro akTnuBa, TO Takne Mogesnm ferko kannbposaTb.

*They lead to complete markets where hedging can be based only on the
underlying asset

MuHycbl
*/13-3a cBOEU CyTU Takme MOo4EeNnn He MOryT OMNnCbIBaThb LieHbI OMNUNOHOB,

KOTopble ByayT ToproBaTtbCA B Oyayuiem, Hanpumep, cliquet
options nnu forward start options.

_#+OT1cyTcTBYIOT AaHHble no implied volatility Aona mHornx akTnBoB no
" POCCUMCKOMY PbIHKY.

Y" NENAEM BOSIbLLUE



oo Concepts
37
Anbda-Kanutan

3) Stochastic volatility

*Stochastic volatility model — Tvn mogenen, KoTopble cunTaloT BONaTUITbHOCTb
Clly4aHou BENUYNHOMN.

Nnrocbl

*[103BONAIOT BbIMUCTIATL J1H0ObIE OMUMOHbI C OTIIMYHOM TOYHOCTBIO.
MuHychbI

*QUeHb CMNOXHbIN B UCMOSTHEHUM U TPOMO34KNN NpoLecc KanmbpoBKK, CUNbHOE
- UCKaXXeHMe AaHHbIX NpU HenpaBunbHON KannmbpoBke KO3IhULMEHTOB AN DY3INN.

AEJNTAEM BOJbLUE
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Stochastic volatility

» Geometric brownian motion
» Heston model
» CEV Model (Constant Elasticity of Variance Model)

» SABR volatility model (Stochastic Alpha, Beta, Rho)

» The Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) model

NGARCH, TGARCH, IGARCH, LGARCH,
EGARCH, GJR-GARCH, etc.

AEJNTAEM BOJbLUE
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Bbibop meTopa cumynsuum

Monte-Carlo (random/pseudo-random
numbers)

[nrocbl
*B0O3MOXXHOCTb NCNONbL30BaHUA COBEPLUEHHO ClydYanHbIX Yncern.
MuHychbl

*Bo3moXHO ckonneHne CﬂyanIHbIX YUCeEJ1 B onpegesi€HHbIX
obrnacTax npn 4aCTM4HOM UTHOPUNPOBAHUN OCTallbHbIX.

AEJNTAEM BOJbLUE
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BbiO0op meToaa cumynaumm

*Quasi Monte-Carlo (non-random)

Nnrocbl

*CKonneHnst MOXXHO nsbexartb npu apdekTnesHom nogbope
nocriegoBaTenbHOCTU B BbIDOpe TOYEK

MuHycbl

“ *Mopgenb BbIbMpaeT TOUKM HeCcny4YanHbIM 0b6pa3om

AEJNTAEM BOJbLUE
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Anbda-Kanutan

» JlnmutHaa Knura. MHgppacTpykTypa — FARE
VALUE POLICY

» (ObecneyeHa 3arpyska kotuposok OTC gepuBaTnBOB B yYETHbIE CUCTEMBI,

paspabotaHo T3 1 anropnuTMbl UMMNOPTaA KOTUPOBOK
» [lpaBuna pacyeTta JOXOOHOCTU

» HesaBucumas oueHka gepusatnBoB — TeHAep no Boibopy NO. AHanna

CYLLIECTBYIOLLUX peLLUeHni

@ >°‘ S surcnneninanives

NUMmeri1x
| l;ﬁﬂﬁl

> Sarmeangrizmnnause paspadboTku. HanmcaH npe.c..... e e v oo ANA

pacyeTa LeH 1 YPOBHSA pucka ans gepusatmeoB metogom MoHTe-Kapno B
MatLab

AEJNTAEM BOJbLUE
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[N ]
Anbda-Kanmuran
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ey
>
INDEXCF Index O R —— E
Worst STOCK 3 1086
USDRUB Curncy
CL1 Comdty

NameHeHue puck-daxTopa

MageHue akTmBa B npoueHTax

INDEXCF Index 1722
Worst STOCK* - 327 - 654 - 981
USDRUB Curncy - 1018 - 2035 - 3053

CL1 Comdty - 321 - 642 - 963
AEJNTAEM BOJbLUE




XX NPABJIN, HA KOTOPBbIE Mbl HACTYINAEM

ce0 o FUTURES BRENT vs WTI SPREAD

Anbda-Kanutan

M CO1 Comdty. 111.85
BCL1 Comdty 97.50

......................................................................................................................................................................................................................

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

« 1487 QQQY"LA

o} Comdty co1 Comdty 1434 999878

™-1000
-1434.999878

P>-2000

" ¥ Copyrighte 2012 Bloomberg Finance L.P. | 02-Feb-2012 09:44:21

M
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Bbl gymaeTe BCce, Tak NpoCcTo?
[1a, Bce npocTto. Ho coBceM He Tak.
OUHLLUTENH

AOENAEM BOJIbWE
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