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Cmpykmypa cemunapa

Cucrema yIpapJICHUS PUCKAMHU

O1eHKa pIHOYHOI'O PUCKA U IMOKa3aTenab VaR

MeToabl OLIEHKHU PHIHOYHOI'O PUCKA

Crenudrka poCCHHCKUX PHIHKOB

Bo3MoOXHBbIE 1TOJX0/IbI K pacueTry VaR

B POCCUMCKHUX YCIOBUAX

BBepeHune
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Pvinounwsiu puck

* Quuancoswviu puck — HEOIIPEACIEHHOCTh
pPE3YJIbTATOB UHBECTUIIMOHHOMN HJIM TOPTOBOM
NEATEIILHOCTHU, BO3MOKHOCTD IIOTEPH

e PoviHounblll puck — HEONPEACICHHOCTh Oy IYIIHIX
M3MEHEHUM PBIHOYHEIX (DaKTOPOB

* Cucmemamuueckas npupooa pbIHOYHOTO PUCKA

BBepeHune
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3auem OAHKY PUCK-MEHEOHCMEHM ?

* IloBelmeHUE e COBEpPIICHCTBOBAHUE
(bHAHCOBOM MEXaHU3MOB
yCTOMYMBOCTH yIIPaBJICHUSA

Cucmema ynpasieHus

puckamu

BBepeHune
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3aoauu ynpasietusi puckamu

BBIsSBIIEHHE HCTOYHUKOB PUCKA
O1neHka pucka
MOHHUTOPHUHT U KOHTPOJIb PUCKA

Y1paBJIEHUE PUCKOM

BBepeHune
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VaR: CYyMMdAd NOMEHUUAIIBHBIX nomepbs

e (IIII: Bemu4nMHa MaKCHMaJIbHO BO3MO>KHBIX YOBITKOB
noptdens GUHAHCOBBIX MHCTPYMEHTOB, pacCUMTaHHAs J1JIs1

3d1aHHOI'O JOBCPUTCIIbBHOI'O HHTCPBAJIda U BPCMCHHOI'O

nepuoja

Pr[AV(AP,At) < VaR] =q%
« CIII

— OILIEHKa pHUCKa

— ¢cnoco0 pacCyKJICHHS O PUCKE

OueHka pucka
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OZ/!QHKCZ PUCKA 6 cucmeme ynpaeieHU OAHKOM

* Crpareru4eckuii ypoBEHb
= CTpATETHs yIPaBJICHUS PUCKAMHU
= KOHCOJUaus (aKToOpoB pUCKa
= OIICHKA JJOCTaTOYHOCTH KarmMTaia
= OLICHKA 3 PEKTUBHOCTH ONEpaIid
= TJIO0AJIbHOE yIPaBJICHUE PeCcypcaMu
= OIICHKA PHUCKA HOBBIX MPOIYKTOB U PHIHKOB
= KOHTPOJIb IOCTATOYHOCTH PE3EPBOB

e OrnepanOHHbBIN YPOBEHD
= OLICHKA ¥ KOHTPOJIb PUCKA TO3ULUN
= OrPAaHUYECHUE PUCKA, YCTAHOBKA JIUMUTOB
= XEDKUPOBAHUE MO3ULIAIN

OueHka pucka
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0611461}1 cxema npoyeccd OyeHKU pblHOYHO2O pUcKd

Ucrounuk: RiskMetrics (r)
‘ | ‘ C |
Puoinounvie yenni yeHap uu,
Mooenu

ByxyueT OueHka no3vumn OueHka pucka
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Ok on omuuec kue OueHKa pbl HO YHOT O
bananc
noK azameau pHucka

OueHka pucka
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Memoowt oyenku pviHouHo2o pucka - 1

e MMuTanimoHHsIie
* PeryndatuBHbIE

* BepoATHOCTHO-CTAaTUCTUUYECKUE

MeTtoabl - 1
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Obwas cxema pacuema VaR

1. Moaens 3BOJIIOIUH LIEH 2. UyBCTBUTEIBHOCTb NOPT(Es

+

AV

W3meHerne cTouMoCcT|

3. Pacuetr VaR
AV Pr V3MeHeHne cTonmMocTr
! BeposiTHocTh

AP

+

M akcuMasbHbIe oTepu ¢

BEP OSITHOCTBIO X %

MeTtoabl - 1

© 1999-2001 s.h. / ABToOaHK pHCK MEHEHKMEHT



Hmumayuonnvle memooul

» Hcropuueckoe moaenupoBanue (historical simulation)

— MOACIIMPOBAHHUEC U3MCHCHHA CTOUMOCTHU TCKYILICTO
HOpT(I)CJ'I?I B TCHCHHUC HCCKOJIbKHUX IPCAIICCTBYOIIUX JICT

— MOBEJACHHUE PHIHKOB B OyAyIIeM He OyAET (CYIIECTBEHHO)
OTJIMYATHCS OT MX MOBEJICHUS B PETPOCICKTUBHEIN ITEPHOT

— ,Z]OCWZOMHCWZ@CZ.’ HCT MOJCJIbHOI'O PHUCKA

— Hedocmamku: CTpyKTypHasi HEyCTOMYUBOCTh

MeTtoabl - 1
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Pecynamuenvie memoowt

» bazensckuit Komurer: Amendment to the Capital
Accord to Incorporate Market Risks (1996-1997)
— MeTo OLIEHKHU PBIHOYHOTO PUCKA
— TpeboBaHue K JOCTATOYHOCTH KAaMUTAJIA

— CrangapTsl pa3padOTKU U UCHOJIb30BaHUS COOCTBEHHBIX

MOJIEJIEN OLIEHKU PUCKA KPEIAUTHBIX OpTraHU3aIuu

MeTtoabl - 1
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Pecynamusnuvie memoowl: bazenvckuu Komumem

* (OneHka pucka: CTaHAAPTHBIN ITOAXO0/1

— MOPOLEHTHBIA U (POHIOBBIM PHUCK 11O TOPTOBBIM ITO3UIIUSIM,
BAJIFOTHBIU XU TOBAPHBIU PUCK I10 BCEM ITO3UIASAM

— CneumaiabHbIM U OO PUCK

— OlueHKa noBeIeHUs MOpTdesis caMor HeONTUMAaIbHOMN
CTPYKTYpPbI B Han00J1€€ HEOJArONPHUSITHBIX YCIOBUAX
(3amaHbIX) PHIHKOB

— ﬂOCWlOMHCWl@d.’ IIPOCTOTA

— Heoocmamku: IIPOU3BOJIbHOCTb U CTATHUYHOCTD 11aPpaMCTPOB

MeTtoabl - 1
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Pecynamusnuvie memoowl: bazenvckuu Komumem

* TpeOGoBaHMs K COOCTBEHHBIM MOJEIISIM OaHKOB
— KAa4CCTBCHHBIC CTaHI[apTBI
— YYeT OTJEJIbHBIX (PAKTOPOB PUCKA
— KOJIUYCCTBCHHBIC CTAHAAPThI
— stress-testing

— YTBEPXKJICHUE MECTHBIMU HAJI30PHBIMHU OpraHaMH

* bank Poccumn: Ilonooicenue o nopsaoke pacuema
pazmepa poiHOuUHbIX puckos (Ne89-11 om 24.09.1999)

MeTtoabl - 1
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BQpO}ZWIHOCWZHble Memoowl

* JlocTpoeHre BEPOATHOCTHBIX MOJIEIEH 3BOJIIOIIUM LIEH

« HopmanbHas MOzEb: r~N(0,0)

VaR,,, =Vu,0- At

t+At

— Jlocmouncmea.: poCTOTA

— Heoocmamku.: He yUUTBIBA€T CBOMCTB (PMHAHCOBBIX
PBIHKOB (TSIKEJIbIE XBOCTHI, KJIACTEPHOCTD)

— Anvmepnamugol: YCIOBHBIC U 0€3YCIOBHBIC MOJICIIH

MeTtoabl - 1
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E€3yC]106Hbl€ 6CEPDOANMHOCNIHbBLE Mooenu

* be3rpannyHO A€MUMBbIE U YCTOUYUBBIE PACTIPEACIICHUS
 HopmanbHas MOIEb
* IlaperoBckue pacripeaeneHus

— Jlocmouncmea: COXpaHEHUE Xapakrepa mpolecca

— Heoocmamku.: HECKOJILKO SIBHBIX (POPM, CIUIIIKOM
TSKEJIbIE XBOCTHI

e PasButue - TeOpUsA HIKCTPEMAIbHBIX 3HAUECHUU

MeTtoabl - 1
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Vcenosnwie 6EPDOHAMHOCNIHbBLE Mmooenu

Y CII0BHO-HOPMAJILHBIE MOJICIIH

RiskMetrics: r,~N(0,0,)
o’ =qo’ +(-a)’,

t

VaR

t+At

— T
=Vu, wzw -

i

MCTOI[I)I AIAIITUBHOI'O ITIPOI'HO3HUPOBAHUAI.
CljIa?2KUBaHHUC, MOICJIIN YCJIOBHOﬁ HCOIHOPOJIHOCTH

Jlocmouncmea: mpoCTOTA, MO3BOJISIOT OIMCATh
HEKOTOPBIE CBOMCTBA (PUHAHCOBBIX PHIHKOB

Heoocmamku: MOJIebHBIN PUCK

MeTtoabl - 1
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Ocobennocmu poCCUUCKUX PbIHKOB

Knacmeprnocmo éonamunvrnocmu (unoexc PTC, 95-99)
Tsowcenvie x6ocmol pacnpedenerutl (kypc pyons, 98-99)
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MeToabl - I
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OcobenHocmu poCCUUCKUX PbIHKOB

e 3HauuTEeNbHBIE IIEHOBBIE KOJICOAHUS
* KpusucHsle sBIICHUS
* N3MeHeHus pexMMOB (QYHKIIMOHUPOBAHUS PhIHKA

Perymupyemblil ppIHOK HopmanbHbll pbIHOK HecTaOuiabHbIH PEIHOK
Tosiron BeposiTHOCTEIi H3MEHeHNsT Kypea pyoust Tlosuron BeposiTHOCTE i H3MEHEHHSI HHEKCA Tlouron BeposiTHOCTEli H3MEHEHUS Kypea
1995-14.8.98 PTC 1995-1999 pyoas, 17.8.98 - 1999
0.9 - 0.18 - 0.25 1
0.8 0.16
0.7 0.14 0.2
0.6 0.12
05 0.1 0.15 4
0.4 0.08 - ol
0.3 0.06
0.2 0.04 1 0.05 |
0.1 0.02 1
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NN NI ° O PY PP NN N Sy TP NAREENERCENR ° Sy TP
MeTtoabl - I

© 1999-2001 s.h. / ABToOaHK pHCK MEHEHKMEHT



Tecmuposanue HeKOmMopwviX Memooos

* bUHOMHAIILHBIA KPUTEPUN:

- OXpaacmas 4actoTa OIIMOOK MOICIIN ¢

- (pakTMueckas yacToTa OIUOOK Mogenn g- =x /T

- MOJIeJIb KOPPEKTHA, eciii ¢ < ¢ (ommoKa nepBoro poja a, < )

e PesynbraThl TECTUPOBAaHMS HEKOTOPHIX METOJIOB: ¢, O,

O:kunaemas Kypc pyoas Kypc pyoas Nuaexke PTC I'KO 3m
MeTon YacToTa (1.94-1.99) (17.8.98-1.99) (1995-1999) (1.96-8.98)
0HII/I50K, * * * *

1o (@) | q (@) | q (@) | q (@)
ﬂlzi;yzgmw%m 1% 0.9%  (69.6%) | 13.6% = (0.0%) | 0.3%  (99.7%) | 21.4%  (0.0%)
I'ayccoeckas 504 RIA (100%) | 21.4% (0.0%) 6.7% (1.9%) 7.2% (4.2%)
MoOeb
RiskMetrics 5% 10.1% @ (0.0%) | 8.7% (7.3%) | 5.8% | (15.9%) | 7.8% (1.5%)
GARCH 5% 4.8% (67.7%) | 14.5% (0.0%) 5.2% (41.9%) | 4.9% (55.9%)
Hcmopuueckoe 504 3.8% (99.2%) | 37.9% (0.0%) 7.6% (0.1%) 7.0% (6.7%)
MoOOenupoesanue

MeToabl - 1
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Memoowt oyenku pviHounozo pucka - 11

e DKOHOMETPUYECKHE MOJICIM W aHAJIU3 CIICHApPHEB
(CorporateMetrics (r))

e Teopus skcTpeMalibHBIX 3HaYeHUU (EV'T)

* CII0)XKHBIEC BEPOSATHOCTHBIE MOJCIIH
— CMCHIAHHBIEC MOJCIIU

— estimating functions theory

MeTtopabl - 11
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Extreme Value theory

O1neHka SKCTpeMaabHbIX KBAHTHIICH

MoaenupoBaHue XBOCTOB pacpeaeICHUN OTACIbHO OT
OCTaJIbHON BBIOOPKHU

Pot-monenu: mapaMeTpuuecKue U NoaynapaMmeTpu4ecKue
metoanl (GEV, HS, Hill)

Jlocmouncmea: aHann3 SKCTPEMATIbHBIX U3MEHEHUH 1ICH

Heodocmamxu.: CTOXHOCTbH OLIEHKHA MapaMETPOB,
HEBO3MOXHOCTh PACIIPOCTPAHEHMS Ha MHOTOMEPHbIH
ciaydau (moptTderb)

MeTtopabl - 11
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Monme Kapno

Dopmuposanue mooeau npoyecca - ONpeACICHUE BUIA
MOJEJIM [ICHOBOU JMHAMUKHU U 3HAUYCHUH ITApaMETPOB

[ 'enepuposanue cyenapues — Ha MOJIENY T€HEPUPYETCSA
MHOYKECTBO CLIEHAPUEB COCTOSTHUS TIPOIIecca

Ouyenka pucka - HaX0XXJAESHUE KBAaHTUIIN TPeOyeMOoro
YPOBHS 3HAYUMOCTH MOJYYEHHOTO pacIpeiesICHUs
npUpocTa nopTdens

Jlocmouncmea: TO3BOJISIET OLIEHUBATh PUCK HEJIMHEWUHBIX
MO3UIAM 1 UCHOJIb30BAThH CIO0KHBIC MOJICJIHN LICH

Heoocmamkxu: MOI[GJIBHI)Iﬁ PHUCK, BBIYNCIINTCJ/IbHBIC
CJIIOKHOCTH

MeTtopabl - 11
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Cmewanuas Mooens 280I0UULU 1 EH

* PerymspHbie 1 3KCTpeMaibHbIC (KPU3UCHBIC) IICHOBBIC
KOJIcOaHU

e P. MeproH: “auddy3usa co ckaukamu’’

r=In(P/P_)=¢ +&

MeTtopabl - 11
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Cmewanuas Mooens 280I0UULU 1 EH

* Pecynsapnvie yenosvle koaebanusi: MOJIENb YCIOBHON
HeoaHopoaHocTH EGARCH(1,1)

— KIaCTCPHOCTb BOJIATHUIIBHOCTH, aBTOKOPPCIIALMUA BOJIATUIBHOCTH BBICIITHUX
IMMOPAAKOB, TAKCIIBIC XBOCTDBI

(=utoe
gt—l
(0)

t—1

+ 5 gl—l

t—1

2 _ 2
Inog;y =a+BIno’” +¢

o  JKcmpemanvbHble Kolebanus. MyacCOHOBCKUM IPOLIECC

—  “CIIMIIKOM TSKEJIbIE XBOCTBI

gte - Zzll Jk
J, ~N6.y?) n ~PQ)

MeTtopabl - 11
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Cmewanuas Mooens 280I0UULU 1 EH

o Obwas mooenw

P "
h= ln(Pt j = ,u+0't£t +Zk:1‘]k

-1

gt -1
Ut -1

+ 5 gl‘—l

2 _ 2
Ino; =a+[SIno’ +¢
0,

g |F, ~N(0,1)
JJF ~Ne.y?)
nt“:t—l ~ P(A)
Ay>0

MeTtopabl - 11
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Cmewanuas Mooens 280I0UULU 1 EH

e VYnpowennas mooenw

— OEepHYJUIMEBCKAas alpOKCUMAIIHS ITyaCCOHOBCKOTO MPOIIECCa: BO3MOKHOCTD
TOJIBKO OJTHOT'O CKauKa B TEUYEHHUE OJIHOTO MEpPHoja

r= (l_nt)ft +1, (Et +Jz)

no? =a+BIno? +¢ o +5 5
i g, g,

Pr(n, =1)=p

& Fra~Nlp.o?)

J, ~ N(e, yz)

y>0,0<p<l

MeTtopabl - 11
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Ouenxa pucka

o s cnyuas o0ono2o akmuea

f(f;

MeTtopabl - 11
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Ouenxa pucka

» s nopmahens uz HeCKOIbKUX AKMUBOB

— MOJCJb YYBCTBUTCIBHOCTHU HOpT(l)eJI;{
. WV NN _
L = Zk:l Wkrk,t - Zk:l Wk,t [(1 ’7k,t )gk,t +,7k,t (gk,t + Jk,t )]

— MOJICIMPOBAHNE BO3MOYKHBIX H3MEHEHHUM CTOMMOCTH ITOPTQEIs:
MomnTte-Kapio

MeTtopabl - 11
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Tecmuposanue memooa: USD/RUB

Y CcI0BHO-HOPMAJIbHAS I'ayccoscko-
Hoanas popma mogenun p NMyacCOHOBCKHUU
IHepuona YpoBeHb dbopma nporece
q* Qy q* Qy q* ay
6515129330_ 98% 1.6% 97.2% 3.4% 0.4% 1.1% 100%
176§ 12%%%_ 98% 2.1% 50.8% 3.7% 1.6% 4.5% 0.0%
0.5
0.4
0.3
02 4 Al
0.1 _J'l
0.1 ?ﬂ 3 S 2
ST S S
02 & 2 =)
-0.3
-0.4
-0.5
------- norapudmuyeckoe uzmenenne kypca RUB/USD nporuo3 CIIII (98 %)
MeToab! - 11
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Tecmupoeanue memooa: PTC

I'ayccoBcko-
IHonnass Mogeab Yeaosmo- NyacCOHOBCKHUM
HHCTPYMEHT HOpMaJabHasa popma y npouece
95% 98% 95% 98% 95% 98%
PTC-1 4.5% 1.8% 5.0% 3.2% 4.2% 1.8%
(81.7%) | (71.4%) (53.2%) (0.5%) (100%) (71.2%)
“ENC Poccun” 5.5% 2.4% 5.3% 3.3% 6.5% 3.1%
(24.2%) | (19.9%) (33.2%) (0.3%) (1.7%) (0.9%)
“Cypeymuedpmezas” 4.7% 2.3% 9.3% 5.5% 4.5% 2.2%
Ypey (70.0%) | (26.1%) (0.0%) (0.0%) (79.0%) (33.1%)
“ o 8.1% 4.5% 8.1% 5.9% 7.9% 3.9%
JIYKOHT 0.0%) | 0.0%) | (0.0%) | 0.0%) | (0.0%) (0.0%)
0.4 -
0.3 -
0.2
0.1 -
0
-o.2§'
0.3
0.4 -
‘ »»»»»»» norapudmudeckoe n3mMeHenue nagexca PT C-1 nporuos CIIIT (98%)
MeToabl - 11
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Tecmuposanue memooa. opyaue UHCMPYMEHMbl

 ['KO/O®D3: “pvinounviii nopmeens”

YcaosHo-HopMaabHas ¢gopMma
Ilepuon YpoBenb 7
q Qp
95% 5.7% 34.8%
1996-1998
98% 2.2% 47.7%
95% 2.5% 97.8%
1999-2000
98% 2.1% 50.3%
Vposens {[onﬂas{ MOJIeab YCJIOBH:)-HopMaJILHaﬂ hopma
q Qo q Ay
95% 4.8% 66.8% 6.9% 0.0%
98% 1.9% 59.4% 4.3% 0.0%
MeTonabl - II
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VaR: oocmouncmea u Heoocmamxiu

e JlocTOMHCTBA  Henocrarku
— KOHCOMUOAYUSL — MoOdenbHbll pucK (IOMYIICHUS
ungopmayuu O YyBCTBUTEJIBLHOCTU MOPTQEs

5 1 CBOMCTBAaX PHIHKOB)
— CPABHUMENbHIU AHANU3

— HE JIaeT abCOoIOMHOU OUEeHKU

— DJIIEMEHT KVJIbMYpPbl PUCK-
DJICMCHT KyJibm)pbl p BO3MOKHBIX YOBITKOB

MEHeOHCMeEeHmd
— “VaR — nporuo3

— mpoyecc oyeHKU pucka y
PoYy Y p HEMPOTHO3UPYEMBIX COOBITHA

CTOJIb K€ BaXXCH KaK U
pe3yJbTar

3aKyeHue
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VaR: nanpaenenus ucciedo8anull

MeToabl 1 MOAEIH OLIEHKH PUCKA

MeToabl TECTUPOBAHUSA MOJICIIEN

Metoibl UcciieJOBaHUS PHIHKOB

Pa3zBuTHe HHPOPMAITMOHHBIX CHCTEM

3aKyeHue
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