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3.4. MOEJIN VALUE AT RISK B
OUEHKE PbIHOYHbIX PUCKOB

[Opobbiw W.N., acnupaHT, kacdeapa «AHanusa
3hheKTUBHOCTU MHBECTULIMOHHBIX NPOEKTOB»,
LleHTpanbHblil 3KOHOMUKO-MaTEMaTUHECKUIA UHCTUTYT
PAH, akcnepT UHcTUTYTa Nnpobnem ueHoobpa3osaHus
1 perynupoBaHus eCTeCTBEHHbIX MOHOMOMNUIA

HauuoHarnbHbIl uccriedoeamenbCKul yHugepcumem
«Bsicwas WKona 3KOHOMUKU»

B cratbe NpuBeAeH CPaBHUTENbHLIA aHanu3 pPas3nuYHbIX MEeToA0B
WaR ans OUEeHKU PbIHOYHBIX puckoB. OcBelleHbl TeopeTUyeckue noa-
B0Os — PacCMOTPEHbI AenbTa-HOPManbHLI METOA, MEeTOA UCTopU4e-
DeOro MOJEenupoBaHua U ero moaudukaumu, metog Moxte-Kapno, me-
T8 aKCTpemanbHbiX CobbiTwii. BoinonHeHel pacuyethl VaR penbta-
SOManbHBIM MeToaoM (Mogens ¢ BbibopouHoOW aucnepcuen, moaens
EWMA) v METOAOM WCTOPUYECKOTO MOAENUPOBaHWS (NPOCTOW MeTon
: eCKOro MoaenupoBsaHus, metog Xanna v Baiita, metoa 6yTc-
‘pan) Ha OCHOBE [JaHHbIX O[JHOTO U3 NaeBbiX MHBECTULMOHHBIX (POHAOB,
BMeLLAIoWMUX CPeACTBa B akuusx U obnurauuax Beaywmux poCCUi-

- e xomnaHui. MposeaeHa sepudurkaumua NONYYEHHbIX Pe3ynbTaTos.

BBENEHUE

Value at risk (VaR) ssnsetcs ogHum u3 Hanbonee nonynsp-
#5iX NOAXOAOB K OLUEHKE PUCKOB, MUCMONb3yeMbiX UHBECTULM-
oHHbIMUM 6aHKaMK, (PMHAHCOBLIMU YYpEXOeHUsMK, KasHayvewn-
CTBaMU U Pa3NUYHbIMU KOMMAHUAMU.

CyTb MeTOfa 3aknioyaeTcs B creayoweM. B 3agady oueHku
wnu Bbibopa akTuBa (KOHKPETHOro (hPMHAHCOBOTO UHCTPYMEH-
73, nopTdens MHCTPYMEHTOB U T.[.) BBOAUTCA [OMNOMHUTENb-
HOe orpaHuyeHve B Buae TpeboBaHus No onpeaeneHuio v
PDVHATUIO B pacyeT B3auMOCBA3N MEXAY MakcumarnsHo aony-
CTUMbIM YPOBHEM NOTEPL U BEPOATHOCTBLIO TOTO, YTO YPOBEHL
BO3MOXHbIX MOTEPb HE NPEBbLICUT 3TOW BenuyuHbl. VaR Heno-
CpeACTBEHHO OnpeaensieTcs kak Takas BenuuuHa notepb, YTo
pPaccMaTpuBaeMblii aKTUB 3a UHTEPEeCYIoWUA Nepuoa Unu Ha
3a0aHHbI MOMEHT BPEMEHU C OnpefeneHHON BepOSTHOCTbLIO
notepsieT B CTOMMOCTM He Gonee aTow BenuuuHbl [2]. VaR
NO3BOMSIET arperpoBaTb BCEBO3MOXHbLIE PUCKU (PbIHOYHbIE
WU KPEeOUTHbIE) B OOHO YWUCIIO, UMeloLlee AeHeXHoe Bbipa-
xeHue. KpaTkocTb NpeacTaBneHust U NOHATHOCTL NONYYeHHbIX
pe3ynbTaToB CnocobCTBOBanM LUMPOKOMY PacnpocTpaHeHuo
wcnonb3oBaHua VaR B oTyetax ANA MeHeKepos, akuUoHe-
POB U BHELUHWUX UHBECTOPOB.

B koHue 1980-x — Hayane 1990-x rr. puHaHcoBas Kopnopa-
ws J.P Morgan pa3spaborana mogenb OUEHKU PUCKOB Ha Oc-
=ose VaR. Mogenb ucnonb3oBanach Ansi NPOrHo3vpoBaHUs
M2KCUManbHbBIX NMOTepPb MO BCEM TPEMAUHIOBLIM NO3ULUAM B
Baske, oxugaembim B Gnukanune 24 4. ExxeaHeBHbld oTyeT
mpefocTaBnancs B coset aupektopos J.P. Morgan B 16.15

]

"'8 OTKPLITOI neYaTu TepmuH «value at risk» Bnepsbie nossun-
o= 8 goknage «[lepuBaTuBbl: NPaKTUKA M NPUHLMNBI» (Takke
wasecTHOM kak Otder G-30) B 1993 r. JokymeHT Gbin nogro-
soaneH J.P. Morgan no 3akasy «[pynnbi Tpuauatu» (G-30) —
=EXOMMEpYECKOW OpraHu3auuy, obbeavHsiowen KpynHenlue
@wHaHcoBble opradusaumm CLIA. B atom xe rogy 8 Esponen-
oxoMm coto3e npuHsTa [upektusa 93/6/EEC «O pocratoyHocTu
s=nvTana», npeanucbiBaloas 6aHkaM U MHBECTULMOHHbBIM
YSDEXAEHUAM YCTaHaBnuBaThb pesepebl kanutana Ha OCHOBe
wonenein VaR ansi NoKpbITUS PbIHOYHBIX PUCKOB.

B 1994 r. kopnopauus J.P Morgan ony6nukosana cucremy
DUEHKU PUCKOB RiskMetrics™ wa ceoem ohuumansHoM caii-
Te, NpefocTaBue ee B cBOGOAHOE NONb30OBaHWE BCEM y4acT-
#mKaMm pbiHka. RiskMetrics™ copepxut 6a3bl 4aHHbIX MO BO-
PETUNBHOCTAM U Koppensauusm Ans 6onblioro yucna ueH v
BOXOAHOCTEN (BaniOTHbIE PbIHKW, AEHEXHbIe PbIHKW, NPOLEHT-
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Hble W rocyAapCTBEHHbIe 0b6nuraunm, MHOEKCbl akuuu, cbipbe-
Bble PbIHKUA U T.4.) ANA ECATKOB CTPaH.

B 1995 r. Basenbckuii KOMUTET NO Haa3opy 3a 6aHkamu Bbl-
CTynun C npeanoxenuem wucnonb3oBatb nogxon VaR ans
pacyeTa pesepBoB kanutana B 6aHkoBckon cipepe. B 1996 r.
[aHHoe npeanoxenue nonyuuno ogobpexue, a B 1998 r.
BCTYNWUIMO B CUNy.

Kpome Toro, cnegyer OTMETUTb, YTO HECMOTPS Ha TO, YTO
TEPMUH «value at risk» nosBuncs B hUHAHCOBOM NEKCUKOHE B
Havane 1990-x rr., UCTOKU MeToaa MMetoT Gonee AaBHIOK UC-
Topuio (7, 8]. Haubonee paHHue cobbitua oTHocATCA k 1922 1.,
korga Ha Hblo-Mopkckon oHaoBsoii Bupxe 6binu BBEAEHbI
TpeboBaHusa K 4OCTATOMHOCTU kanutana. B 1950-x — 1960-x rr.
nony4yuna passuTue Teopus NopTdenbHbIX UHBECTUUMIA (pa-
6otbl . MapkoBuua, [. TobuHa, Y. Wapna, [. TpeuHopa n
T.4.), KOTOpas B AanbHeWLeM NocnyXuna OCHOBHOW Ans Ma-
Tematuyeckux oueHok VaR. B 1975 r. lNocynapcreeHHasi ko-
Muccusi No LeHHbIM Bymaram u oHaoBomy poiHky CLUA ycta-
HOBWUNa yHU(MUMPOBaHHbIE TpeBoBaHUs K YPOBHIO NUKBUAHO-
CTU ANs BCeX aMepuKaHckux OHAOBLIX KOMNaHuW, He
0CcBOBOXAEHHBIX OT HanoroobnoxeHws, 4Tobbl rapaHTUpo-
BaTb, YTO KOMNaHuu obnapaloT AOCTAaTOMHOW NUKBUAHOCTLIO
ONA BbINonHeHus ceoux obasarenscTs. Komnanum Gbinu 065-
3aHbl NPEfoCTaBNATL NoApobHble pacyeTbl B exekBapTanb-
HbIX €[MHbIX CTaHOaPTHbIX (DUHAHCOBLIX oTYeTax. B 1980-x rr.
¢oHAoBbIE pbiHKM cTanu Gonee BONaTUNbHLIMU, PE3ko BO3-
pocnu pbiHOYHbIE puckiu. K faHHOMY MOMeHTY Gbino Hakonne-
HO OOCTaTouMHO pecypcos ans pacyeta VaR. B ator nepuop
uHaHcoBble UHCTUTYTHI CLUA ucnonb3oBanu OUEHKM pUCKOB
Ha ocHoBe KoHuenuuu VaR, HO AaHHbIN noaxop ocTasarncs
U3BECTEH TOMbKO B Npeaenax y3koro npodeccMoHanbHoro
Kpyra.

B HacToswee spemsi VaR npogonkaet oxsartbiBaTtb Bce 60-
nee wupokue obnactu NpUMEHEHWs, KOTOpble BKIKYAIOT:
OLIEHKU PbIHOYHBIX PUCKOB, B TOM YUCIE PUCKOB NUKBUAHOCTH;
OUEHKU KPeaUTHbIX PUCKOB; NPUMeHeHue B oueHkax addek-
TUBHOCTU pPeanbHbIX MHBECTULIMOHHbBIX NPOEKTOB.

B cratbe npeacraBneH aHanua TeopeTUYeCcKUX U npakTuye-
CKUX acnektoB peanu3auun metopaa VaR npumeHUTENnbHO K
PbIHOYHBIM PUCKAM — CpPaBHEHWe MoJenew C COOTBETCTBYIO-
WMMKU NpUMepamu pacyeToB. [lononHUTENbHbIE CBEAeHUst O
HanpaBneHuax ucnonb3oBaHus VaR MOXHO noyepnHyTe B
paborax [2, 3, 4 u 5].

OCHOBHBbBIE MOHATUA U
ONPEAENEHUA

Onpenenenune VaR

B martemartuyeckux TepmuHax VaR, npeacraenseT
cob0oM HWXKHIOK FPpaHb TakUX HeoTpuuaTernbHbIX Benu-
YuH C yt0 cobbite Y >C (Y - abconotHasa senu-
YyuHa y6biTka ANA paccMaTpyMBaeMOro akTuea 3a WHTe-
pecyloLuii nepuos BpemMeHun (aanee BpeMeHHOWn ropu-
30HT)) UMeeT BEPOSITHOCTb, HE NPEBOCXOAALLYI0 ¥
(06blMHO ¥ — 3K30reHHO 3apaBaemasi AonycTumas Be-
posiTHOCTL NoTeps) (puc. 1) [2]:

VaR, := inf{C|Pr[Y = C] <7} (1)

rae Pr(A) — BepOoATHOCTb cobbiTus A ;
Y — abcontoTHas BenuuunHa ybbiTka ans paccmartpu-
BaeMOro akTuea;
_100-x
"= 00
Mbli JOBEPUTENbBHbLIN YPOBEHb.

, e (0,1), X% — 3K30reHHO 3apaBsae-
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AYOUT U PUHAHCOBbLIN AHANU3

VaRm  -VaRyx muﬁum AP
(-2330)  (-1,650)
Puc. 1. Onpegenenue BenuuunHbl VaR npu
HOpManbLHOW PyHKUMK pacnpeaeneHun 4OXOO0B C

HyneBbIM MaTeMaTUYECKUM OXUaaHuem'

APy=0

C TOYKM 3peHUs CTaTUCTUKW NpUBEAEHHOEe Bbille
onpegenexve o3Hadyaer cneaywouwee. lycte F, -

dyHKUMA pacnpeaeneHna cnyvanHon senuymHel Y. To-
roa VaR, npeacraesnseT cobon KBaHTUNBZ pyHKUMUN

pacnpegenenus F, :

VaR, =F'(1-y), (2)

rae F;'(1-y)— 3HayeHne dyHKumn, obpaTHom K

yHKumn pacnpepenenus F, , B Touke (1-7).

Takum obpasom, npu Bbluucnesun VaR oCHOBHOM
3apadeit SIBNSIETCA HaXOoXAEeHWe WCKOMON (hyHKLMM
pacnpegeneHus BenuuuHbl Y.

Bbi6op BpeMeHHOro ropu3oHTa
M AOBEpPUTENbHOIO YPOBHSA
Aans pacyera VaR

BenuunHa VaR sensieTca yHkumei AByx napamert-
pPOB — BPEMEHHOro rOpU30oHTa U AOBEPUTENBHOIO YpoB-
HS (X%).

Basenbckuit komuTeT no Hapsopy 3a GaHkamu Ans
OLEHKU PbIHOYHbIX PUCKOB NpeanuchbiBaeT WUCMOoNb3o-
BaTb BPEeMEHHON ropusoHT 10 AHen u AoBEpUTENbHBI
YypOBEHb, paBHbln 99%. lMNpoyne komMnaHum u yypexae-
HWS BbIOMPAIOT 3HAYEeHUs) paccMaTpuBaeMbIX napameT-
poOB MO CBOEMY YCMOTpeHuo. Hanpumep, komnaHus
Microsoft B cBoeM hMHaHCOBOM OTYETE OTMETUNA, YTO
paccyuTbiBaeT BenuuvHy VaR ans BpeMeHHoro ropw-
30HTa 20 AHen U foBepUTENBLHOrO YPoBHS 97,5%.

O6bI4HO 8pemeHHoUl 2opu3oHm ans pacdeta VaR Bbl-
6upaeTcs, ucxoas 13 cpoka yaepxaHusi 4aHHOTO akTvBa B
nopTderne unu ero NUKBUAHOCTU — T.€., UCXOASA U3 MUHK-
MarnbHOro pearibHOro Cpoka, B Te4eHUe KOTOPOro MOXHO
peanu3oBaTh Ha PblHKE AaHHbIA aKTUB (3aKpbITb NO3ULMK)
6e3 cyulecTBeHHOro ybbITka, NOCKONbKY MMEHHO B Npeae-

! MNpasas 3akpalweHHas obnacTb PUCYHKa COOTBETCTBYET Bbi-
6paHHOMYy poBepuTensHOMY ypoBHIO 99% — ee nnowaab cocTas-
naet 99% ot obwen nnowaau Noa KpMBOM.

? KsaHtunem nopsigka P, (0 < p < 1) ans cnyyaiHon senu-

YuHbl X, yto nubo

Fe(x,)=

3HaYeHUN, MEeHbWNX P K 3HaveHuem, 6onblwmm P .

Ha3biBaeTCA Takas Benu4yuHa XP,

P, nubo ymkums Fy (X) npetepnesaet ckavok ot
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nax 3Toro Cpoka MeHeKepbl He B COCTOSHUM YTO-NuBo
NPeAnpUHATL ANSA CHWKEHWS noTeps [2].

Cneayet pasnuyaTb TEPMUH «BPEMEHHOW FOPU30HT»
Ans pacyeta VaR ot TepmuHa «rnybuHa nepuoga» ans
pacyeta VaR. ybuHa nepuopa ans pacyeta VaR
npeactasnset cobont o6bem BbIGOpKKM peTpocnekTus-
HbIX UMM UCKYCCTBEHHO CMOAENUPOBAHHbBIX AaHHbIX, Ha
OCHOBE KOTOpbIX BblyMcNsieTcs BenuunHa VaR.

B cnyvae, ecnu n3ameHeHne 4OXOAHOCTU akTUBa UMEET
HOpManbHOe pacnpeperneHve C MaTemMaTUHEeCKUM OXu-
AaHveM, paBHbIM HyNto, cnpaseanuea opmyna [12]:

VaR(N)=VaR(1}/N,

rae N — BpeMeHHOM roOpuU3oHT;

VaR(1) — senuunHa VaR ans BpeMEeHHOro ropuaoH-
TaB 1 AeHb;

VaR(N) — senuuuHa VaR pnsi BpEMEHHOro ropu3oH-
Ta, pasHoro N gHsaM.

[osepumenbHblili yposeHb BbIGMPaeTCs B 3aBUCUMO-
CTU OT NpPeanoyTeHUIn K PUCKY, BbIPAXEHHbIX B perna-
MEHTUPYIOLMX AOKYMEHTaxX HaA30pHbIX OPraHoB Unu B
KOpPropaTUBHOWN NpaKTUKe, C OTPAXEHUEM OLEHKN Me-
HekepoB. Ha npaktuke o6blMHO MCMONbL3yTCA AoBe-
putenbHble ypoBHU: 95%, 97,5% 1 99%.

B cnyvae, ecnu usmeHeHve JOXOAHOCTU akTUBa UME-
eT HopmarnbHOe pacrnpefeneHve C MaTemaTU4yeckvum
oXuaaHmem pasHbIM Hynto [12]:

. k(X *)
VaR(X*)=VaR(X)——= k(X)'
raoe VaR(X) — senvnuuHa VaR ans goseputensbHOro
ypoBHa X%;

VaR(X*) - BenunuvHa VaR ans poBeputenbHOro
ypoBHS X *%;

k(X*) — kBaHTUNb CTAHQAPTHOrO HOPManbLHOro pac-
npepenexus B Touke X *%;

k(X ) — xBaHTUNb CTaHOAPTHOrO HOPMarbHOro pac-
npepenexHus B Touke X%.

3

(4)

Hepnocratku onpepgenenus VaR

OTMeTUM ABa BaXHbIX CBOWCTBA (HegocTaTka), KOTo-
pble BbiTekaloT u3 onpeaenernus VaR, u Ha koTopble
cnepyet obpalwatb BHAMaHWEe B KOHTEKCTE pelueHus
KOHKPETHbIX 3a/1a4 OLEHKU PUCKOB.

1. VaR He obnapaet cBoilcTBO cybagautusHocTU. To ecTb
VaR aktuea moxeT okasaTtbcs Gonblue, Yem cymma 3Ha-
Yenun VaR Bxoaswmx B akTMB MHCTPYMEHTOB. 3TO NpoTH-
BOpeYUT ToMy chakTy, 4YTO AuBepcudMKaums He [OMKHa
NPUBOAUTL K YBENUYEHUIO pucka [2, 7].

2. VaR moxeT 6biTb 04eHb YyBCTBUTENEH K BbIGOPY ¥, TaK Kak

He yuuUTbIBaeT pacnpeperneHue BenuuuH yobiTKoB, Npoucxo-
OALMX C BEPOATHOCTAMM, MEHbLUMMU ¥ (XBOCT pacnpepe-
neHus otcekaetcs). Mpeanonoxum, 6aHk Aan ykasaHuio me-
Hemkepy, YTo VaR noptdens ans BpeMEHHOro ropusoHTa B
OOMH [ieHb U NOBEPUTENBHOIO YpoBHA 99% He AoMmKeH npe-
Bbilwath 10 MnH. gonn. MeHempkep MOXET NOCTPOUTL NOPT-
denb, ANs KOTOPOro C BEpOSiTHOCTLIO 99% BenuumnHa yobiT-
KoB He npesbicuT 10 MNH. Jonn., a ¢ BEPOSTHOCTLIO 1% co-
ctasut 500 mMnH. gonn. Mpu 3TOM MEHepKep YAOBNETBOPUT
TpeboBaHusm GaHka, HO BO3bMET Henpuemnemsbiit puck [12].
Takum obpasom, npu ouexke VaR HeobxoaMmo npoaHanuau-
poBaTb, MOXHO Nu NpeHebpeyb XBOCTamMu pacrnpegeneHus B
KOHTEKCTE peluaemMon 3afaqu.
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METObl OLUEHKU VAR B OLIEHKE
PbIHOYHbIX PUCKOB

MOoXHO BbIAENUTb YeTbipe OCHOBHbLIX MeToaa pacue-
12 VaR: penbTa-HopManbHblili METOA, MEeTod UCTopu-
“ecKoro MmogenuposaHusi, Metog MoHTe-Kapno, metoa
awcTpemManbHbix cobbiTui (Tabn. 1).

B cTaTbe pacCMOTpeHb! cneayroLlie Metoabl.

1. [enbTa-HopManbHblil MeTOA:
o Mogenb ¢ BbibopoYHOI aucnepcueit;
o MoAenb 3KCMOHEeHUManbHO-B3BELEHHbIX KoBapuauun
(EWMA®);
o 06obuieHHas aBTOPErpeccMoHHas Moaernb yCnoBHOM
reTepockepacTuiHoct (GARCH?').
2 MeToa UCTOPUYECKOro MOAeNUpOBaHUS:
o 0ObI4HbIN METOA UCTOPUHECKOTO MOAENUPOBAHUS;
o MeTod UCTOPUYECKOro MOAENUpPOBaHUS C y4eTOM Be-
coB HabnoaeHui;
o metop Xanna u Bawra;
o wmertog Byrcrpan.
2 Metoa MonTte-Kapno.
£ Mertof aKCTpemarbHbIX COBbITUIA.

Haubonee BaXHble pasnuuuMa B MeTodax Bblyucne-
== VaR 3aknioyaloTcs B NPeAnonoXeHum o:

* BEepPOATHOCTHOM pacnpeaeneHun (hakTopoB pUCKa, a Takke;
* suge hyHKUMOHANBLHOW 3aBUCUMOCTU U3MEHEHUI CTOUMO-

cTv akTuea (noptdpens) ot uameHeHun akTopos puUcka.
Ta6bnuua 1

OCHOBHbIE PA3JIU4UA B METOAX
BbIMUCNEHWUA VAR

Mpeanoxexue Meton

OmMnupuyeckan yHkuus pacnpe-
Aenexus (MeToa UCTOpUHEcKoro
MOAENUPOBaHUs)

MHoromepHoe HopMansHoe pac-
npegenexue’ (aensTa-
HOpMarbHbI METOA)

DEaNonoXeHWe O Bepo-
DCTHOM pacnpepene-

hakTopoB pucka

XapakTtep pacnpegeneHus, oTnuy-
HbliA OT MHOTOMEPHOTO HOpPMasnbHo-
ro pacnpegeneHus® (Hanpumep,
MeToA 3KCTpEManbHbIX COBbLITUI)

Mepsas rpynna ocHoBaHa Ha nokarnb-
HOM OLIEHUBaHWUU — UCTIONL3YeTCs
annpoKCUMaLms USMEHEHUst CTOUMO-
CTV aKTVBa OT U3MEHeHUI (PaKTopoB
pucka (Hanpumep, NMHeHan unu
kBaapartyHasl). O6bIMHO NpUMeHsieT-
CSi B ileNbTa-HopMarsHoM MeToae

DEaNoNoXeHue o

WMOHANLHOW 3aBK-
Y U3MEHEHUIA CTO-
. aKTuea oT uame-
# (hakTopoB pucka

BTopas rpynn ocHoBaHa Ha non-
HOM OLIEHUBAHUN — FTeHepUpYITCS
paanuyHble cueHapumu (MeToa uc-
TOPUYECKOrO MOAENUPOBAaHUS, Me-
Toa MoHTe-Kapno)

MeTtoap!, CBA3aHHLIE C OLEHKON
BEPOATHOCTU NOMaaaHus B XBOCT
pacnpepenexus (MeToa aKcTpe-
ManbHbIX COBbITUIA)

4 Exponentially weighted moving average model.

* Generalized Autoregressive Conditional Heteroscedasticity.

* B metone MoHTe-Kapno MoXeT ucrons3oBaTbCs NPeanosno-
MEse KaK O MHOTOMEPHOM HOpMarnbHOM pacnpeaeneHum, Tak u o
W=OM xapakTepe pacrnpeaeneHus.

* AHanoruyHo.
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OenbTa-HopManbHbIN MeToA,

CyTb genbTa-HOpManbHOroO MeToda 3akn4vaeTcs B
BbISIBMIEHUU PbIHOYHbIX (PaKTOPOB, BAIUSIOLUX HA CTOU-
MOCTb aKkTMBa M annpokcMmauuMM CTOMMOCTU akTuBa Ha
OCHOBe 3TUX (haKTOpOoB.

B penbTa-HopmMansHoro metoae ucnonb3yeTcs npea-
NOMoXeHWe 0 MHOrOMEPHOM HOpPMarnbHOM 3aKkoHe (He-
CKONbKO pexe NorHopManbHOM WNU 3akoHe pacnpefe-
nenus [NapeTto) pacnpegenenus [oxoaHocTen (hakTo-
POB PbIHOYHOIO pPUCKa, OT KOTOPbIX 3aBUCUT CTOMMOCTb
6onee CrnoXHbIX WMHCTPYMEHTOB, NO3WUUMA WM aKTMBa B
uenom. lMpu HOpmanbLHOM pacnpeaeneHuy AOXOAHO-
cTeit (hakTopoB pucKa, pacnpegeneHne AoXogHocTen
MHCTPYMEHTOB / aKTMBOB, SABMNSIOWMUXCA NUHENHOW KOM-
BuHauven goxoaHocTen hakTopoB pUcka, Takke umeer
HOpManbHoe pacnpeaenexue.

[ns HopMmanbHOro pacnpeaeneHvs NNOTHOCTb:

1 _(x-mp?
e 262
o\N2n

f(x)= .
roe m — mMatemaTuyeckoe oxupadue, a o — Auc-
nepcus pacnpegenenus. B atom cnyyae:
VaRy=m+ k,,,ﬁ, (5)

rae k, , — kBaHTUnb nopsipgka (1-y) Ans ctaHaapt-

HOro HopManbHOro pacnpeaeneHus.

PaccMoTpum akTuB CTOMMOCTBIO P, COCTOSILLMIA U3 N UH-
CTpyMeHTOB [12], OXOAHOCTU KaXXOOro MMEKT HopMarb-
HOe pacnpefeneHMe C MaTemMaTU4eckuM OXuaaHueMm
M (1<i<n). MNyctb gona Fro MHCTpyMEHTa —a,, U3me-
HEHWe JOXOAHOCTU F-r0 UHCTPYMEHTa 3a OUH AeHb — ATr, .

M3meHeHne CTOMMOCTH aKTMBa 3a OAWH AeHb:

AP =% ,q4r, . (6)

YT1o6bl NOCYMTATL CTaHAAPTHOE OTKIOHEHUE CTOUMO-
CTW BCErO aKThBa o, , ONpeAenuM o; Kak AHEBHYIO BO-
NaTUNbLHOCTL AOXOAHOCTU i-T0 UHCTPYMEHTa U P, Kak

KO3 PULMEHT KOpPpPensauumM Mexay [OXOAHOCTAMM
pasHbiX MHCTpyMeHTOoB. Toraa:

0': = ZL! Z7=1 P,,af,ala,o'l (7)
wunn
Oﬁ = ZL'“fo-lz + 227:1 Z7<1pya]ala/0'/ - (8)

CraHaapTHoe OTKIOHeHue ctoumocTu aktuea 3a N
OHen paBHO ap\/N :

VaR noptdens ¢ BpeMeHHbIM ropu3oHToMm N aHewn u
[oBepUTenbHbIM YpoBHeM (1-y) :

VaR, =m+k, Po, =%,/ +

n 0 n 9)
+k,_ P fl:Z’ afcrf+2l=z7 /;' p,a,a00,.

B maTtpuyHoM BuAae BblpaxxeHue (9) umeet sua:
VaR, =Y o, +k, PJa Lo .

(10)

rae Y — KoBapuauuoHHas MaTtpuua AOXOAHOCTEM

hakTopoB pucka.
PacueT KoBapuauvoHHON MaTpuLbl MOXeT BbiTb Bbi-
MOSHEH C NOMOLLbLIO crneaytoLwmx mogenen [4]:
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e Moaenb C BbIGOPOYHON Aucnepcuet; peleHn onTUMU3ALMOHHON 3aAadn — MakcuMmusaumm
e mopens EWMA,; yHKUMKM npaBaonoaotus.
e wmopens GARCH.

MycTs fAoxoaHOCTU hakTopoe pucka r pacnpegene- MeTo4 MCTOPUYECKOro MOAENUPOBaHUA

Hbl HE3aBMCMMO U NO HOpManbHOMY 3aKOHY CO cpea- MeToa uCTOpPMYECKOrO MOAENUPOBaHUA OTHOCUTCA K
HUM, paBHbIM 4 (ANs ynpouleHus 6yaem cuuTtatb pas- rpynne MeToAoB MOMHOMO OLEHWBaHUA U ABMSIETCA Hena-
HbIM HYII0), U KOBapUaLNOHHOW MaTpuuen ¥,., . pameTpuyeckuM. MeToq ocHoBbIBaeTCSt Ha npeanonoxe-

1. Modenb ¢ ewibopoyHol ducnepcuell. Haubonee  HWM O CTAUMOHAPHOCTU NOBEAEHNSA NPOTHO3MPYEMbIX Pbi-
npocTas Mofenb: NPeanonaraetcs, YTo koapuauuu  HOYHBIX LUEH (1 npoumx aktopos). [ins moaenvposaHms
[IOXO[HOCTEN ABNSIOTCS MOCTOSHHLIMUA Ha NPOTsHKeHUU  M3MEHEHUA NEPEMEHHBIX COCTOSHWA WUCMONb3YoTCH pe-
NEpMOAa AnMHbI T — CKONb3SILLEro OkHa HabMioneHMi , a  TPOCTIEKTUBHbIE AaHHbIE, T.€. C TOUKM 3pEHMA CTATUCTIKA

TaloKe Ha NPOTSHKEHWM Nepuoaa nNporHosa. Koapuayu- — CTPOMTCS AMMMPUYECKas (yHKUMA pacnpeaeneHus.
OHHAS MATPULA BLIYMCTINETCS Kak: PaccmoTpuM npumep oueHkn VaR MeToaoM mcTopu-

1 i - Yyeckoro moaenupoBaHus us [12].

Y e § ppeOammmmpemel (11)  Myctb TpebyeTcs oueHnTs VaR aktusa npy BpeMeHHOM

w1 T—Teisir FOPWU3OHTE B OAIWH AeHb U A0BEPUTENBHOM ypoBHE 99% Ha
OpHako peanbHble BpeMeHHble psifbl 0ObIMHO SiIBNA-  OCHOBE AaHHbIX 3a 201 npeLecTsylowmin geHs. CHavana
IOTCA HECTALUMOHAPHLIMU U, 3HAYUT, KOBapuauum U3Me-  BbISIBNSIOTCS PbIHOYHbIE NepeMeHHble (hakTopsbl), BnUS-
HAIOTCA CO BpemeHeM. YTob6bl 3TO y4yecTb, TpebyloTca  1oWMe Ha CTOMMOCTb akTUBa (BantoTHbIN KypcC, KypC aKuui,
apyrue MeToabl OLEHKK. npoueHTHble cTaBku 1 T.4.). [lanee cobupatotcs ceeaeHus
2. Modenr EWMA. Mopeno EWMA npunucbiBaeT O OHEBHbIX U3MEHEHUSIX 3TUX PbIHOYHbIX NEPEMEHHbIX (B
6onee no3gHum HabniogeHusm GonblumniA BKNag B KO-  paccMaTpuBaeMOM npumepe Ans kaxaoro us 200 aHewn).
Bapvaumio. Npu aTOM KOBapuauuwoHHas maTtpuua pac- Takum obpasom, copmupyetcs 200 anbTepHaTUBHbIX

CYUTbLIBAETCH crieayowmm obpasom: cueHapueB, AN KaXaoro CLUeHapusi pacCuMTbIBaeTCs U3-
I=4 & ey v MEHEHVWEe CTOMMOCTU aKTUBa, YTO OnpefernsieT BeposT-
E, = T:zr‘m);,_,’{ Kl » (12)  \jocTHoe pacnpeneneHne AHEBHBIX M3MEHEHMI ero CTou-
MocTu. BennunHa VaR cootseTcTByeT YObITKY B TOuUKE 1%
rae 0<A<1. KBaHTUMS, T.€. BTOPOW pe3ynbTaT B OTCOPTUPOBAHHOM MO
MocnepnHee BblpaxeHune npeobpasyeTcsi cneagyowmm yObIBaHMIO M3MEHEHUM CTOMMOCTM akTuBea (Tabn. 2, 3).
obpa3som: Tabnuua 2
T
L= An{1=A)nr, (13) " 3HAYEHMS LIEH NEPEMEHHBIX, BAUSIIOLMX HA
YTO npeAacTaBnseT cobon B3BELLEHHOE cpefHee aBTo- CTOMMOCTDb AKTMBA
perpeccum 1 Ckonb3siLero CpeaHero nepeBoro nopsiaka. 1-71 pbIHOY- | 2-71 pbIHOY- 10-7 pbIHOY-
YeM MeHblUe 3HAYeHUe MHOXWUTENS A, TEM YyBCTBU- OeHb Has nepe- Has nepe- | ... | Has nepe-
TenbHee Moaerb K U3MEHEHUSM MPOUCXOAALMM C Bpe- MeHHasn MeHHasn MeHHan
MeHHbIM psigom. C Apyroi CTOPOHbI, YMEHbLUEHUE 3Have- 0 20,33 0,1132 65,37
HMR A BedeT K ymeHblueHuio addeKTMBHOrO pasmepa 1 20,78 0,1159 64,91
BbIBOPKY, YTO BNUSIET HA TOYHOCTL OLIEHKM KOBapUaLmii. 2 21,44 0,184 65,02
[na kaxaoro BpEMeHHOro psiga MOXHO HawWTh ONTu- i55 R T X
ManbHOe 3HayeHue A, nNpu KOTOPOM €ero Bapuauus 199 25:75 0:1323 61:99

Hauny4wum obpa3oM onucbiBaeTcs aBTOPErpecCUOoH- 200 25 85 0.1343 62.10
HbIM NPOLECCOM (Hanpumep, C NOMOLLbID MeToga Mak-
CcUManbHOro npasaonoAobus unu MeToaa HaxoXaAeHWs
MVHUMYMa cpenHeKBa,qg_squoﬁ owmbku gucnepcun).
B cucteme RiskMetrics'™ npn noBEpUTENBHOM YPOBHE MOOJENUPOBAHUE CLUEHAPUEB’
99% 3HauyeHue napameTpa A pasHo 0,94.

Tabnuuya 3

3. Modens GARCH. Mopens GARCH sensetcs |3 |3 o4l 3o« 1 85| 5 5| 88 .8
8 _|Z8s|z8s AzZ|o@3c| 3830
obobuweHnem mopenn EWMA. Ona Taike couyetaer | 2 gl38zF 322 agz|s$Sal288%
aBTOpPerpeccuio 1 cKonb3siliee cpeaHee, Tonbko Gonee S :- x3 2 %2 g B 2 skz| 835€E=
BLICOKUX MOPsAKoB. Tak, opgHOMepHas Mogenb |3 . £ % & T 28|53 86" 8

GARCH(p,q) wmeeT suA: 1_| 2642 0,1375 61,66 | 23,71 0,21

P q
o =a,+ Ea/’f.; + ,_21,8,0,’_, . (14) |2 _]26567]0,1346 6221 | 23,12 -0,38
199 [ 25,88 | 0,1354 | ... 61,87 23,63 -0,13
MapameTpbl @ ¥ [ onpenensioTcs C NOMOLLbIO Me- : : : : :
P P & PR = 200 | 25,95 | 0,1363 62,21 22,87 -0,63

ToAa MakcumanbHOro npasaonogobus. Hanbonee ya-
CTO ucnonbayeTtcs npoctenwas mogens GARCH(1,1):

ol,=w+ar? + pofl. (15)

Mpu yBenuyeHun 4ucna napameTpoB NpUMEHeHue
GARCH-mopnenv CTaHOBUTCS 3aTpyOHWUTENbHBLIM N0
NPUYMHE BO3HUKAIOWMX TPYAHOCTEW NPU YUCMEHHOM

Mepsas cTpoka B Tabn. 3 nokasbiBaeT NPOrHo3Mpyemoe
3Ha4YeHue PbIHOYHBIX NepeMeHHblX Ha aeHb 201 (M uame-
HEeHWs1 CTOMMOCTU aKTuea) B NPeAnorioXeHUn, YTo TEMNbI

" CroumocTb aktuea Ha 200-i neHb coctasnseT 23,50 MnH.
ponn. CWA.

104




Opobbiw U.N.

pocTta B AeHb 201 (k gHio 200), Takve xe kak B AeHb 1 (K

as:0 0). Hanpumep, 26, 42 = 25,85 -% ,nT1.4. (Tabn. 3).

’

Ta6bnuua 4

MOOENUPOBAHUE CLUEHAPUEB C
OTCOPTUPOBAHHbIMA 3HAYEHUAMM
(YBbIBAHUE 3HAYEHWUW NO CTONBUY

«U3MEHEHUWE CTOUMOCTW»)

5: S e 2T os T
$(3g| 28 ¢ |BE |3EE.
2|3z oz L9 c|0*E| 3828

2 I : 2o0g| S| TS a8
= | 3% 32 ‘|22z | SmS| @S5S m0
S| 28| 28 L g= x| 2o=T
Olzg| =8 2§ |6k [=5%

1 26,42 | 0,1375 61,66 23,71 0,21
2 |26,67)] 0,1346 | ... 62,21 23,12 -0,38
200 | 25,95 | 0,1363 | . 62,21 22,87 -0,63

B ycnosusix npumepa VaR paBeH BTOpOMY 4ucny
(ero abconoTHON BENUYUHE) C KOHUA B cTonbue «u3-
MEeHeHWe CTOMMOCTM akTuBa» Tabn. 4 (0,38 mnH.
gonn. CLWA).

B obuwem cnyyae anroputm peanu3auuu metoaa

MOXHO onucaTtb cneayowmm obpasom:

* BbLISBMAIOTCA PbIHOYHbIE NepeMeHHble / hakTopbl (Ba-
NIOTHLIA KYPC, KYpPC aKuui, NpOUEHTHble CTaBku U T.4.),
BNUSAIOLME HA CTOMMOCTL aKTUBA; NyCTb onpegeneHo n
nepeMeHHbIX;

* BblbMpaeTcs peTpoCneKkTUBHLIA Nepuos BPEMEHHU, 3a KO-
TOpbIiA aHanNU3upyioTcs nepemenHblie (T gHen), NycTb Ha
TEKyLLMIA MOMEHT KOHel AHA T

*  paccuYUTLIBAKOTCA TEeMMbl pocTa ANA BCeX M nNepemeH-
HbIX Ans kaxgoro w3 aHen s, t+1=T <s<t, Te.

Vv
—Ls j=1,2...n.

vl.s—i
* NS KaXO0W NepeMeHHOW PacCYUTbIBAETCA MPOrHO3Hoe

Vis , (t+1=T<s<t), takum

VI.:—!
o6pasom cpopmupyetcs (T — 1) pasnuyHbix CUEHapues;

* NpOU3BOAUTCA NepeoLeHka BCero akTuBa Ha OCHOBE
NPOrHO3HbIX 3Ha4YeHuit nepemenHbix (T — 1 cueHapues
CTOMMOCTM aKTuBa);

*  BbLIYUCNAIOTCA PA3HOCTU B NMPOrHO3HbLIX 3HAYEHUAX CTOU-
MOCTU aKTUBA U B TEKYLLEN CTOMMOCTHU aKTUBa;

* nOny4YeHHble Pa3HOCTU PaHXUPYIOTCA MO yBbiBaHWio, OT
camoro 6onbworo npupocta Ao camoro 6onbLWworo ybbiT-
Ka;

* 4ucno, B3ATOe C O6paTHLIM 3HaKOM, COOTBETCTBYIOLlEE
yObITKy ANA BbIGPAHHOIO JOBEPUTENbLHONO YPOBHA Npea-
crasnsiet coboit amnupuyeckyto oueHky VaR aktusa.

Hwxe npuBegeHbl MoguduKauum MeToaa uctopuye-
CXOr0 MOAENnUpoBaHWUs, NoapobHEe C HUMKU MOXHO
o3HakomMuTbes B pabotkax [68, 11, 12].

1. Memod ucmopuyecko2o mModenuposaHusi ¢ y4e-
mom eecoe HabnwdeHul. B npocToM MeToae UcTopw-
SeCKOro MoJenupoBaHus Kaxaoe HabniogeHwve u3
cxonb3slero okHa rnybuHon T gHew paccmaTpuBaeT-
cs Cc pasHbiMu Becamu. [1. Byayk npeanonoxun, 4to
Bonee nosgHue HabniogeHus cneayet paccmartpu-
2aTb ¢ GonbwMMKM Becamu, Tak kak oHu B Gonbluen
CTEerneHu OTpaXaltT COBPEMEeHHble konebaHua v mak-
PO3KOHOMUYECKNE n3MeHeHus [8].

3HayeHue V., =V,

MOJMEJIN VALUE AT RISK B OLEHKE PbIHOYHbIX PUCKOB

3admkeupyem koHey aHs f. Beca, npucBoeHHble K
M3MEHEHMUIO CTOMMOCTU akTuBa mexay AHem t — s 1
aHem t— s + 1, B A pa3 Gonbwe, 4em Beca mexay
nHeM t— s — 1 1 aHem t — s. [1na Toro 4To6bl Beca
yBENUYUNUCL Ha eauHULY, Beca Mexay OHAMU t— s 1
t— s+ 1 QOMKHBbI PaBHATLCA:

s-1
'l_(l__i)_ (16)
1-1

Mpn A — 1 3TOT MeTOA CBOAUTCH K METOAY UCTOPU-
4eCcKOoro McAenupoBaHusi C paBHbIMU BECaMMu.

2. Memod Xanna u Bauma (Hull&White method). [.
Xann v A. Baut npeagnoxvwnu o6beauHUTb ycoBep-
LWEHCTBOBaHHbIE CXeMbl BOMaTUNbLHOCTU (Takue Kak
EWMA v GARCH) c meTogoM UCTOpPUYECKOro Moae-
nupoBanusa [11].

Mpeanonoxum, 4To AHEBHaa BONATUNbLHOCTL Onpe-
OENEeHHON PbIHOYHOW MEepeMeHHOW OUEHUBAETCA B
KOHUe AHA § — 1 1 pasHa o, . 3aduKcupyem KoHeu
OHA {, oueHka BONaTUNbHOCTU PbIHOYHOW NEPEMEHHOMN
Ha cneayowwii AeHb o, .

Mo metoay Xanna v Baitta BbipaxeHue Ans npo-
THO3HOrO 3HaYeHUs1 PbIHOYHOW NEPEeMEeHHON Npu cue-
Hapuu s NpUHUMaeT BuAa:

U1 +(vs —vl—i)oloi /o, i

vl—i

Uy =04, (17)

Mo cpaBHEHUIO C METOQOM UCTOPUYECKOrO MOAENu-
poBaHusA C y4eToM BecoB HabniogeHu metog Xanna
1. Baitta B 6onblei CTeneHu y4umTbiBaeT COBPEMEH-
HY0 MH(OPMaUUIO.

3. Memod 6ymcmpan. CyTb MeTofa COCTOUT B crie-
aywouwem. CHavana cdopmupyetcs Habop M3MeHeHui
CTOMMOCTU akTuBa NpPOCTbIM CNOCOBOM MCTOpPUYECKO-
ro mogenuposaxus. [lanee npoussoguTcs Bbibopka c
BO3BpalLlEHUEM 3TUX W3MeHeHul, 4Tobbl co3gatb
MHOXECTBO HOBbIX HAabopoB.

VaR sbluucnsieTcs Ans Kaxgoro m3 Hosbix Habopos
M3MEHEHUI CTOMMOCTU akTuBa. Paccmartpusaercs
dyHKUMS pacnpegeneHuss NOonyYeHHbIX 3HaYeHU
VaR. 95% poBeputenbHbin mn'eplaan9 ans VaR nc-
XWUT B AuanasoHe mexay 3HadeHusmu VaR, cootset-
creyowmnmu 2,5% ksaHtunio n 97,5% kBaHTUnio.

MeTtoa MouTe-Kapno

MeTtoq cratucTUYecKoro MoaenupoBaHus (Metoa
MoHTe-Kapno) ocHoBaH Ha MOAEenupoBaHUKU criyyau-
HbIX MPOLECCOB C 3afaHHbIMU XapaKTepUCcTUKaMM.
[aHHbll MeToa 3aknioyaeTcs B MOAENUPOBaHUUN BO3-
MOXHbIX U3MEHEHUIA CTOMMOCTU akTuBa. Huxe npea-
cTaeneH obwwin anroputm ero peanusauum [1, 13]:

. BbIABNAKTCA OCHOBHbIE PLIHOYHbIE ¢>a|cropu. Bnuawuwme
Ha CTOMMOCTb aKTUBa,

® rEeHepupyloTCS U3MEHEHUs LeH UHCTPYMEHTOB (ncespo-
CﬂyHaﬁHblM 06p830M B COOTBETCTBUM C 3ajlaHHbIMU na-
pameTpamu pacnpefeneHus);

g Boibopka nposoautcs 6e3 BO3BpaLLEeHWUs, eCNu Kaxabli 3ne-
MEHT reHepanbHOi COBOKYNHOCTU BXOAUT B Hee He Gonee ogHoro
pasa, v C Bo3BpalleHuem B 0bpaTHOM cnyyae.

OsHayaer, 4T0 C BEpOATHOCTLIO 95% [AaHHbIM WHTepBan
HaKpbIBaeT 3Ha4YeHue oueHMBaemMon BenuyuHbl VaR.
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® CTPOMUTCS COBMECTHOE pacnpeaeneHue UuaMeHeHuw pbi-
HOYHbIX (DaKTOPOB (Ha OCHOBE PETPOCMEKTUBHbLIX AaH-
HbIX, KakoM-nubo cueHapuu pasBUTUS IKOHOMUKU W
T.4.);

* mopgenupyeTcsa Gonbluoe YUCNO BO3MOXHLIX CUeHapueB
pasBUTUSA CUTYaLUK;

® U3MEHeHWe CTOMMOCTU aKTUBA pacCuYMTbIBAETCA ANns
KaXxaoro pesynbTrarta MOAENMPOBaHUs;

® Ha OCHOBE NONyYeHHbIX AAHHbIX CTPOUTCH rMCTOrpamMmma
n onpegensieTcs 3HadeHue VaR.

MeTtop akcTpeManbHbiX cobbiTun [12]

Ouexku VaR, nonyyeHHble METOAOM 3KCTpeMarnb-
HbiX cO6bITMIA, OTpaxalT BCO (OpMy XBOCTOB pac-
npeaeneHus (a He TONbKO OTAENbHYID TOYKY B XBO-
cTe pacnpegenenus). [aHHbii MeToa MOXeT WC-
nonb3oBatbca Ana pacyetoB VaR npu ou4eHb
BbICOKMX 3afaHHbIX 3Ha4YeHUsX [OOBEepUTENbHOro
ypoBHS (Hanpumep, 99,9%).

Mycte F(x) cyHKuMs pacnpeneneHus criy4yanHowm
BEMWYUHBI X, @ U 3Ha4YeHue Cny4auHOW BenuYUHbI
X Ha npaBOM XBOCTE pacrnpegeneHus:

Pu<x<u+yly>0)=F(u+y)-F(u), (18)
P(x>u)=1-F(u). (19)
Onpepenum F,(7) Kak BEPOSAITHOCTb
P(u<x<u+y|x>y). Torpa:
F ()= ZE20), (20
Ons wwupokoro knacca pacnpepenexdun F(x),

F,(7) cxoautca k obobuieHHOMY pacnpeaeneHuio

MapeTo nNpu Bo3pacTaHWu NOPOroBOW BEMUYUHLI U .
®yHKkuusa pacnpegenenus MapeTto umeeT BuA:
1

G, (y)= 1—(1+§%]7- (21)

Pacnpegenenve umeet asa napametpa & u S,
KOTOpPble OLEHMBAKTCA MO UCXOAHLIM AaHHbIM. & —
napameTp ¢opMbl U onpeaensieT nNoBegeHWe XBO-
cToB pacnpepenexus, B — napameTp macwraba.
Korpa cnyyaviHass BenuuuHa uMeeT HopManbHoe
pacnpepenexue, £ =0. Ecnu npoucxogut ytaxene-

Hue xBocToB, & BO3pacTaer.
OuyeHka & u p

MapameTpbl & U S MOXHO OUEHUTb, UCNONb3yS

MeTog MakcumanbHoro npasgonogobus. MnoTHocTb
dyHKUMM pacnpeaenexus MapeTo:

B
1 ¢

)= 5)" -
CHavana BbibupaeTtcs 3HayeHue ANs U, Hanpu-
mep, 6nuskoe k Touke 95% KBaAHTUNA AIMNUPUYECKOTO
pacnpepenexus. 3atem HabnwgeHus cnyydanHown
BENMUYMHBI X COpPTMPYIOTCA no ybbiBaHUIO M pac-
cmartpuBalTca X > u . Npeanonoxum, 4To umeeTcs

n, Habnwoaennih BenuumH X, (1<i<n,). Torpa

u

(22)
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¢yHKums npasgonopobus NNOTHOCTW pacnpepene-
HUS UMeeT BuA:

l 6(xl—u)]-:l_,
ﬁvﬂ[1+—ﬂ g

Ons ypobcrBa pelwenus 3agauvm  ONTUMU3ALUM
MakCUMU3NpyT norapudm cyHKUMKM nNpaBaonoao-
6us:

(23)

n 1 x,—-u))¢

%in ;[n%] : (24)
OueHka XBOCTOB pacnpeaeneHus:

P(x>u+y/x>y)=1-G; ,(y), (25)

P(x>u)=1-F(u). (26)
CnepoBartenbHo:

P(x>u+y)=[1-F(u)][1-G,,]- (27)
Ecnm n obwee uucno HabniopeHun, 71-F(u)

oueHuBaeTCa U3 AIMMNUPUYECKUX CBELEHUN U paBHSA-

nll
etca —£ . CnepoBsartensHo:
n

P(x>u+y)=
-1E
-B(1-6, ()] = 2[1+¢)

37O 03HayaeT, 4YTO OLeHKa XBOCTOB COBMECTHOM
(dYyHKUMKN pacnpeneneHns Cry4yalHo BenuYUHbL X,
npv 6onbWKNX 3HAYEHUSAX X paBHa:

-1/8
n, X—-u
F(x)=1—7(1+§_ﬂ ) .

(28)

(29)

Ecnu ycTtaHoBUTb u=§, Toraa F(x)=1—£ni

_"
(é)/’. Takum o6pa3om, BEpPOATHOCTb, YTO 3Haye-

g

HWe Cry4YanHon BenuuuHbl Gonblue, YeM X CocTas-

nsetr Kx™“,rae K=i(ﬁ)—%’ " a:l.
n ¢ 4

Ecnu paccMaTpuBalrdTCA NneBble XBOCTbI pacnpege-
NEeHunsA, B ONUCaHHOW BbilLe MoAenu cneayet 3ame-
HUTb X Ha - X.

BbiyucneHue VaR

Yrobbl BbluucnUTe VaR ¢ ypoBHem aoBsepus q,
Heobxoaumo pewwuTb ypasHenue F(VaR)=q. MNo-

nyyaem:

n vaR-u)""
=1- Skt . 30
qg=1 —’11[1+§ F; ) (30)
Takum obpasom:
VaR=u+§[%(1—q)“:—1]- (31)

Hwxe npuBegeHa obuias cpaBHUTENbHAsA xapakTe-
puctuka metoaos pacyeta VaR ons oueHku pbiHOY-
HoOro pucka (tabn. 5).
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Ta6bnuua 5
CPABHUTENbHAA XAPAKTEPUCTUKA METOQOB
PACYETA VAR
MeTton
WUctopm-
Kputepuit Renvta- [ 0 oe |Monte-| SKCTPe-
HOpManb- ManbHbIX
HbIN mopenw- | Kapno | o 6, i
poBaHue
Ouenusanue |JlokansHoe |MonHoe |MonHoe | JlokansHoe
| Movmern-
MOCTb K He-
TWHEWHBIM BoamoxHo'® [ [a [Oa Oa
WHCTDYMEH-
TaMm
Kak oueHka
YueT ucto- | Kak oueHka ﬁ:ﬁ:ﬁeﬁ:
PW4ECKOro HopmanbHo | TovHo TO, |[MonHo- 6. B
pacnpege- |pacnpege- |4T0 6bINO |CTbiO gﬁm::ﬂm
nexus neHus
TSOKEnNbIX
XBOCTOB
Yyert npea-
nonaraemon
.- BoamoxeH |Her Oa BoamoxeH
HOCTH
LonyuweHvne
0 HOpManb-
HOM pacnpe-
neneHwm Ha Her Her Het
[LOXOAHO-
cTen
OueHka akc- Boa-
TpemanbHbiX | Mnoxas Mnoxasn Xopoluas
coObITUI MOt
MogenbHblin Moxer Guite Mpuem- Bbico- |lMpuemne-
3HaYuTeNb- % - %
pUCK nemblin KW MbliA
HbIM
O6bvem Tpe-
Gyemoli uc- 2 OueHb . -
TOpHM [aH- CpepaHuit Sorititon Manbin | CpegHuin
HbIX
Bouucnu-
TenbHas Hesbicokas |CpepgHsas Eab;co- CpegHss
CNOXHOCTb
Harnsp-
e CpegHss Bonbwas |Manas |CpegHss

[enbTa-HopManbHblA METO4 AOMycKaeT aHanuTuye-
ckoe npeactaenedve VaR, He Tpebyet o6wwupHoro
obbema peTpocneKkTUBHbIX AaHHbIX U SABNSeTCA AocTa-
TOYHO NMPOCTBLIM C TOYKM 3peHUst peanusaumn. [MasHbIA
HEeAoCTaToOK AaHHOro MeTogda 3akni4aeTcs B npeano-
NOXEHUU 0 HOpManbHOM pacnpeaeneHn AoOX0AHOCTEN
MHCTPYMEHTOB, BNUAIOWMUX HA CTOMMOCTbL aKTUBA, KO-
TOpoe, Kak npaBuno, He COOTBETCTBYeT mapameTpam
peanbHbIX (UHAHCOBbIX PbIHKOB.

B meToge WMCTOPUYECKOrO MOAENUPOBaHUA OTCYT-
CTBYET MPeAnonoXeHne O Xxapaktepe (yHKUMU pac-
NpeaeneHuns, YTo Nno3BoMiseT Y4ecTb TSHKenble XBOCTbI
cyHkumn pacnpegenenus. K Hegoctatkam MOXHO OT-
HecTu HeobxoaumocTb Gonblioro ob6bema peTpocnek-
TUBHbIX OaHHbIX, @ TaKKe TO, YTO [AaHHblii MEeToq He
MOXET aieKBaTHO U CBOEBPEMEHHO Y4eCTb PUCKU, CBS-
3aHHblE C PE3KUMUN U3MEHEHUSIMU PbIHOYHOW KOHBIOHK-

9 OBbIMHO NPUMEHSIETCS NIMHENHAA MOAENb, HO CyLUECTBYIOT 1
KBaapaTU4HbIE MOAENM.

MOOENU VALUE AT RISK B OLIEHKE PbIHOYHbIX PUCKOB

Typbl, NOCKOnNbKy B paccmatpusaemoMm metoge VaR
paccYMTLIBAETCA TOMbKO HA OCHOBE WCTOPUYECKUX
AaHHbix. OgHako, paspaboTaHbl U mMoaudukauum me-
Toaa, koTopble Gonee GbICTPO pearupyloT Ha PbIHOY-
Hbl€ U3MEHEHUS.

MeTtoa MoHTe-Kapno npuMeHuMm Anst OUEHKU pPbIHOY-
HblIX PUCKOB HENUHEMHbIX WHCTPYMEHTOB, MNO3BONsieT
paccmaTpuBaTh pasfnuyHble cueHapuu. Bmecte ¢ Tem,
ANA AaHHOTO MeTo[a XapaKTepHa BbICOKasi CNOXHOCTb
MoAdenew, 4TO O3HavyaeT CyuwleCTBOBaHWE pucka mno-
CTPOEHUs HeaaekBaTHON Moaeny.

Ona meTtoaa akcTpemanbHbiX COBbITUA BO3MOXHO
npeacrtaenenve VaR B aHanuTU4eckom Buae, Moaens
YYUTBIBAET TsKeNble XBOCTbI (PyHKUMM pacnpepene-
HUA.

BBEPU®UKALIUA MOOENEWU VAR HA
PETPOCNEKTUBHbIX AAHHbIX

[na onpegeneHuss cTeneHn afekBaTHOCTU MoAenu
VaR peanbHbiM PbiHOYHLIM YCMOBUSIM BbINOMHAETCA
BepuduKaumMs Moaenu Ha peTpOCNEKTUBHBLIX [aHHbIX
(backtesting).

Mpouecc Bepucukauum BknovaetT B cebs cneayto-
wwue aransl [3].

1. Pacyer N 3Hauenuin VaR BbibpaHHbIM MeTOOOM C 3a-
AaHHLIMK nNapameTpamu.

2. OueHka N dakTuHeckux U3MepeHnit CTOUMOCTU aKkTuea
P, BO BpeMeHu ANA Kaxdoro nepuoaa, Ans KOToporo

6bin Bbibpan VaR: AP, = P, - P, , ,i=1,2,...,N.
3. CpaBHeHue aHeBHbix 3HaueHuint VaR, wu cootsetcrsyio-

Wux UM (aKTMHECKUX W3MEHEHWA CTOMMOCTW aKTUBa
AP,. Cnyyai, Kkoraa  BbINOMHAKOTCA  YCNOBUS:

AP, < 0,|4P,| > VaR, cuutaetcs cnyuaem npesbilueHus.

MoauuTbIBaETCA YacToTa cryyaes NpeBbilLeHus.

l“lycn; CyuleCTByeT BEpPOATHOCTb, YTO MoAenb Ansa AaHHO-

ro ypoBHA foBepus (Hanpumep, 95%) HeaaeksaTHa.

Bobigsuraercs Hynesas runores3a O TOM, YTO BbilleyKasaH-

Hasa BePOATHOCTbL — NpasunbHas.

Bblyucnsercs, AN Kakon BEpPOSTHOCTU KONUYEeCTBO npe-

BbILLEHWUA ﬁy.qer TakuM, 4TO HynesBasa runoTesa He OoTBep-

raeTcsa npu sagaHHOM Konuyectse Haﬁmonenuﬁ.
Mo metoauke bBasenbckoro komuTeTa npoueaypa
NPOBEPKU TOMHOCTU MOAenu npeacraensieT cobon cra-
TUCTUYECKUM TECT Ha OTKNOHEHUe haKTUYeCKOn YacTo-
Thbl NPeBbILEHUIA AHEBHOW Benu4YnHbl VaR ot 3agaHHoM
BeposATHOCTU 1%. [Ns OUEHKU TOYHOCTU MoAenu npo-
M3BOAMUTCA MOACYET Yucna AHew, koraa dakTuyeckue
yObITKM OT U3MEHEHWUA CTOMMOCTU nopTdens npesoc-
XOAUNU NporHoaHbie 3HaveHuns VaR 3a nocnegHue 250
ToproBbiX AHeW. [pu poseputenbHOM ypoBHe 99%
agekBaTHas MoAenb AOSMKHa MokasblBaTb B CpPeAHEM
2,5 npeBblweHus senuynHbl VaR vnu mexee.

MockonbKy AnNs KaXaoro AHA U3 UHTepBana TecTupo-
BaHUS BO3MOXHbI TONbKO ABa ucxopa (ybbitku nubo
NpeBbILIAT NPOrHO3Hy BenuuuHy VaR, nubo Hert),
ONns pacyeTa BEPOATHOCTEW OWMBOK NepBoro u BTOPO-
ro poga vcnonb3yeTcs GUHOMUanNbHbLIA KpUTEpUn (cxe-
ma BepHynnu). Ecnu 0603HauuTb Yepes n obuwee ko-
NUYECTBO AHEW B UHTepBane TecTupoBaHus, kK — Konu-
YEeCTBO Crny4aeB MpeBblleHWss Ha  WHTepBane
TECTUPOBaHWUSA, P — BEPOSTHOCTb NOOro oTAenbHOro

N o on
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cnyyas npeBblleHUsl, TO BEPOSTHOCTb TOro, YTO Ha
BCEM WHTepBane TecTUpoBaHua obliee KoONu4yecTBo
npesbiweHun (X) ans ageksatHon mogenu byaer pas-
HO B TOYHOCTU K, cocTasnseT [6]:

P(X =kin,p) =

—Okpk(1_n\"* _ n! kK(4_ m\"k (32)
=C,p"(1-p) "—k:(n-u){" (1-p)" .

BeposATHOCTL TOro, YTO B aAeKBaTHOW Mogenu cny-
yutcs k unu MeHee NpeBbILLEeHWI:

P(X <kin,p)=3P(X =i). (33)
i=0
Takum 06p330M, BEPOATHOCTb TOro, YTO ageksaTHas
MoJenb NoKaxet k vnun Bonee ﬂpeBblu.leHMﬁ Ha UHTEep-
Bane TectupoBaHus U Ha OCHOBaHWKW 3TOro 6y.ueT oT-
KNOHeHa:
k-1
P(Xzk/n,p)=1-3P(X =i).

i=1

(34)

NMPUMEPbI PACHETA VAR
AnA NAEBOIro
MHBECTULIMOHHOIO ®OHAOA

B kauyectBe wunniocTpauMu nNpUMEHEHUs Moaenen
BbINOMHeHbl pacyeTtbl VaR ans oQHOro u3 naesbiX WH-
BECTULMOHHbIX poHaos (MUND), paamewlatowlero cpea-
CTBa B aKkuusax v obnuraumsix Beaywmx POCCUINCKUX
KOMNaHui (Npu aToMm, cnegyet OTMeTUTb, YTO B pac-
cmatpuBaemom [MU®e pona obnurauuit cocraBnsieT
He3Ha4uTernbHYI0 YacTb, @ B HEKOTOpbIE Nnepuoabl Bpe-
MeHu obnuraumin B coctase HeT BoobLue).

Wcnonb3oBanuck aaHHble 0 ueHe [MN®a, a Takke
PbIHOYHbIX NepeMeHHbIX (MHaekca Poccuitckon Topro-
Bon cuctembl (PTC), nHgekca poccuitckux obnurauui
CBonds, ueH Ha HedhTb, 06MEHHOro Kypca gonnapa,
CpeaHeB3BELLEHHON CTaBku No Mex6aHKOBCKUM Kpeau-
Tam) Ha Kaxabl geHb B nepuoa 1999-2006 rr.

PacyeTbl npeacTtaeneHbl Ans cnepylwmx mogenein
VaR:

1. Mopenb 6e3 yyeTa pblHOYHbIX (haKTOpPOB pUcka:
O AenbTa-HopManbHbii MeToa (Moaens C BbIGOPOYHOIA
aucnepcueit, mogens EWMA);
O MeTo4 WCTOPUYECKOr0 MOAENUpoBaHus (NPocTon me-
TO4 UCTOPUYECKOro Moa4enupoBaHusa, MeToq Xanna u
Bawta, metop 6yTcTpan);
2. Mopgenb C y4eToM pbIHOYHbIX (haKTOpoB pucKa:
* fnenbTa-HopManbHbIV METOA;
. MEeTOo NCTOPUYEeCKOro MoaenupoBaHus.

PacuyeTbl BbINOMHEHbI C MOMOLLLIO 3KOHOMETPUYECKO-
ro naketa Mathematica. VaR paccuutbiBaetca ans
BPEMEHHOIO0 rOpPU30HTa OAMH AEHb U OOBEepUTENbHbIX
ypoBHen 95% u 99%.

Mopgenb 6e3 yyeTa pbIHOYHbIX (haKTOpOB
pucka

Henbma-HopmManbHbIl Memod
Ona BbluMcneHus kaxporo 3Hadewus VaR,,, nns
kaxgoro AaHa (t+1) B 1999-2006 rr. ucnonb3yetcs

ckonb3suee okHo Habniopenun T, pasHoe 90 TOpro-
BbIM OHSIM — PETPOCNEeKTUBHbIE AaHHble 3a npeauwe-
creyiowme 90 aHen. B kayecTBe nepeMeHHbIX CoCcToN-
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Hus ans NMA®a BbluMCneHbl norapugmMuyeckne [oxoa-
HOCTW:

P

s-1 ’

rae p, ueHa lMUda B MOMEHT BpemeHn s,
t+1=T<sst.

r,=In

Modens ¢ ebibopoyHol ducnepcueli
B pawHon moperm VaR,, ,=m, , +k,_ o, ,=k,_0,,

(ans AHEBHbIX [OXOAHOCTEN SABNAETCS AOMYCTUMbIM
npeanonoXeHne paBeHCTBa MaTemMaTUHeckoro oxuaa-
Hus Hynio), rae: k, , — KBaHTUNL nopsaka 71—y Ans

CTaHAapTHOro HOpMarbHOro pacnpeneneHus;
1 ' 17 ¢

2 2 2

ol =—— 3 rP=— Y r? (puc.2).

P fatrr?  B80stin’ (P )

31.12.1999 29.12.2001 31122008 10122005

&% 31200 31122002 30122004 11.12.2006
6% A "

%

%

-2% VaRgy
-4% VaR,y
-6%

-8%
L 10%

Puc. 2. Pacuert VaR ons NA®a, genbTa-
HOpPManbHbIN MeToA, Mogenb ¢ BbIGOpoYHOU
aucnepcuen

Modens EWMA
B paHHoM mopenu:

1-2 ¢
T = 1-1° s=:§-rl'-’r3’

rape O0<A<1.

Mopens EWMA npunucbiBaeT 6onee nosgHum
HabnoaeHusm Gonbluni BKNag B KoBapuaumio. MNoato-
My rpacuk VaR B 31O MOAenu SiBNSIETCA 3aMEeTHO Me-
Hee rnagkuMm, Yem B Mogenu ¢ BbIGOPOYHON aucnepcu-
en.

Tawke OTMETUM, 4YTO AN OUEHKM KoadduumeHta A
paccmaTtpusanoch Asa noaxoaa (pwuc. 3):

e npuuar A =0,94 B cootBetcTBUM C cucTemon RiskMet-
rics™;

e nonyded A*=0,923 mMeTogOM HaxXOXOAEHWA MUHUMYMa
cpeaHeKkBagpaTU4HOM owmbku aucnepcuu.

MeTtopn UCTOPUYECKOro MmoaenupoBaHus

Mpocmoi memod ucmopu4yecKoz20
ModenupoeaHusi

B naHHOM meToae MCnonb3oBanoch CKONb3siLee OK-
HO Habnwaenuin T, paBHoe 300 TOprosBbIM AHSM (Bbi-



oo U.A.

2 B 300 “3mMepeHuii 3TO NpaKTUHECKU MUHUMAnNb-
o6beM uHdopmaumm, HeobxoauMbIA AN HaXOX-
= 1% KBaAHTUNS AMNUPUYECKOTrO pacnpeneneHus).
NOMOLWBI0  CTaHAapTHOMW  (yHKUMM  naketa
ematica Quantile [list, ¥ ] onpepensncs kBaHTUNb

DMHECKON (DYHKUMM pacnpepeneHust AaHHbIX U3
2 Habniogenui (puc. 3, 4).

29.12.2001 30.12.2003 10.12.2005

31.12.1999

! 31122000 31.12.2002 31.12.2004 11.12.2006

W e

Puc. 3. Pacuyert VaR gna NU®a, genbTa-
HOpManbHbLIA MeToA, mogens EWMA

MOJAEJIN VALUE AT RISK B OLIEHKE PbIHOYHbIX PUCKOB

TOB B KaxzoMm. [insi kaxaoro HoBoro Habopa BblYMCHSA-
eTcsi 3HaveHune VaR (puc. 5).

21.10.2005

i

18.10.2001 20.10.2003

18.10.2002 19.10.2004 24.10.2006

6% [HesHan norapummyeckan noxoaHocts Nda

VaRyy

Puc. 5. Pacuet VaR ans NU®a, meTog ucropuye-
CKOro moaenupoBaHus, metoa Xanna u Bawra

Takum o6pa3om, ANs kaxagow AaTbl NOMy4eHo pac-
npepenexnve 3Hadenun VaR. Onpepensiotcs 2,5% u
97,5% KBaHTUNU Kak rpaHuubl 95% [oBepuUTENbHOro
MHTEpBana, 4YTo O3Ha4aeT, YTO C BeposiTHOCTbIO 95%
[aHHbIA UHTEpBan HaKkpbiBaeT 3Ha4YeHWe OLEeHUBaemMon
BenuuunHbl VaR. Taioke HangeHo cpegHee 3HadeHue,
KOTOpOE NpuHUMaeTcs 3a camy senuuuHy VaR (puc. 6).

09.08.2000 09.08.2002 10.08.2004 15.08.2006
| 09.08.2001 11.08.2003 12.08.2005
6%
Nhea
4%
2%
0
2%
Var
-4%
-6%
-8% F

Puc. 4. Pacuer VaR ana NMU®a, npocTon meTon
MCTOPUYECKOro MOAENUPOBaHUSA

Memod Xanna u Baima

B faHHOM MeToAe Ha OCHOBE PeTPOCNEeKTUBHBLIX AaH-
#=ix 32 300 npeawecTByOWMX AHEW HA MOMEHT Bpe-
menm f+71 cTpounocb pacnpegeneHve Benu4YuHbI

o1 f..s:» S€[t—299,t] v onpegensnuce 1% u 5%
o‘bl-l

¥=aHTUnuU pacnpegenenus. OueHka gucnepcuv Bbinon-
#eHa Ha ocHose mopenu EWMA, (npunst 4 =0,94).

Memod 6ymcmpan

Ha kaxaylo gaTty ucnonb30Banuchb peTpocnekTUBHbIE
AanHble 0 goxogHocTtax MA®a 3a npepwecTtsyowme
300 aHen. Bobibopkoit ¢ BO3BpalleHUMEM AnA Kaxaoun
natel copmupoarbl 1000 Habopos no 300 anemeH-

Puc. 6. PacueTt VaR gns NMU®a, metog
MCTOPUYECKOro MOAENUPOBAHUS,
meTon 6yrcTpan

Ha puc. 6 HabniopaloTcsi XapakTepHble CTyneHbkn Ha
rpacouke VaR v poseputenbHoro uHtepsana. OHu MoryT
ObITb CBA3aHLI NGO C NonajaHueM B CKONMb3ALLEE OKHO
HabnoaeHnn ToYkM ¢ GONbLUMM NageHWeM CTOMMOCTU
MU®a (Toraa aTo cTyneHbka BHU3), NMMBO C BbIXOAOM Ta-
KUX TOYEK M3 CKONb3ALLero okHa Habniogenui, no mepe
TOrO, Kak OHO CABUraeTCsi BNpaBo (CTYNeHbK! BBEPX).

Bepudpukayus modenei

[ina paccmatpuBaembix MOAENein NOACYUTAHO Konuye-
CTBO Crny4yaeB MpeBbllUeHUA K — KONUYECTBO TOProBbiX
aHewn, koraa aoxoaHocTb MUAPa (C yyeToM 3Haka) okasbl-
Banacb MeHblUe NporHo3vpyemon BenuunHbl VaR. [Oanee
no cyHKUMM BUHOMMANEHOTO pacnpeaeneHus paccyvTa-
HO TEOpPEeTUYECKOe KONMUYECTBO CryHaeB MpeBbilUeHUs Ha
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MHTEpBane TeCTUPOBaHUsl, a Takke BEepOSiTHOCTb TOro,
4YTO apekBaTHas Moaenb nokaxeT k u Gonee npesbilue-
HWI Ha UHTepBane TecTupoBaHus (Tabn. 6).

Tabnuua 6
PE3YJ/IbTATbl BEPUDUKALIUU MOﬂEﬂEﬁ
Konuyecteo
npeBbILEeHUH,
K
> 1
Mogens no | T€°P- E(x=%)
Mo- | B
nu-
ACTM | Ha
[enbTa-HopManbHble MeToA,
noBepuUTenbHbIA YpoBeHb 95%
Mopgens ¢ Bbi6opoyHoi aucnepewenn | 99 | 97,95 | 0,430
Mopens EWMA 96 | 97,95| 0,554
Mopens EWMA, 1* = 0,923 99 |[97,95| 0,430
MeToa MCTOPUYECKOro MOAENTUPOBAHUS,
AOoBepuUTenbHbIN YpoBeHb 95%
MpocTon MeToa UCTopu4ecKoro
MORENMPOBaHHS 82 |87,45| 0,702
MeToa Xanna u Baita 70 |72,45| 0,586
HenbTa-HOopManbHbie MeToa,
[OBepUTenbHbIM YpoBeHb 99%
Mogenb ¢ BblbopoyHon aucnepenenn | 36 | 19,95 | 0,000268
Mogens EWMA, A =0,94 35 | 19,59 | 0,000525
Mopens EWMA, A*=0,923 36 | 19,59 | 0,000268
MeToa MCTOPUYECKOro MOAENMpPOBaHuUs,
AOBepUTENbHbLIW YypoBeHb 99%
MpocToi MeToa UCTOPUHECKOro MO-
[eTMpOBAHMS 28 | 17,49 | 0,00692
MeTtop Xanna v Bawta 13 | 14,49 | 0,587

Bepudcukauma mogenu B NnpocTtoM MeTofie uctopuye-
CKOro MOAENVUPOBaHUA NoKasana XOpOoLWWW pesynbTaT
npu noseputensHoMm yposHe 95%, a npu goseputenb-
HOM ypoBHe 99% moaens HeobxoauMO OTKMOHUTL. Ta-
KON pe3ynbTaT MOXeT ObiTb CBSA3aH C HEeAOCTaTOYHO-
cTbto Bbibopku B 300 TOProBbIX AHEN AN TOYHOW OUEH-
kv VaR c poseputensHbiM ypoBHeM 99%.

4’2015

B genbTta-HOpManbHbIi METOAE Takke yAOBNEeTBOpH-
TenbHbIX pesynbTaTbl HAabNOAATCA TONbKO NpU AOBE-
putenbHoMm ypoHe 95%. lNpu QoBepuTENbHOM YpOBHE
99% dpakTuyeckoe KONUYECTBO MNPEBbILEHUA MOYTU B
OBa pasa NpeBbllaeT TeopeTuyeckoe 3HayeHue. 370
MOXeT BblTb CBSI3aHO, Hanpumep, C TeM, 4YTO peanbHoe
pacnpegeneHue goxopHoctein MN®a otnuyaetca ot
rayccoBCKOro u umeet 6onee Tsxernble XBOCTbl. Takke
K MONyYeHHbIM pesynbTatam (B TOM yucne B MeToae
MCTOPUYECKOrO MOAENUPOBaHUS) MOXET NPUBOAUTL
CyU|eCTBOBaHNE BPEMEHHbIX WHTEepBanoB C cylie-
CTBEHHO pa3snuyaloleincss BoNaTUNbHOCTbIO [OXOAHO-
ctn NMNda, KoTopble XOPOLLO BUAHLI HA pUcyHkax. Mo-
crnefHee B CBOKW ovepeab, Hanpumep, MoxeT obbsic-
HATBLCSA U3MEHEHWEM CTpaTerm ynpasneHus (oHaoM.

Mogenbs Xanna wn Bawrta nokasana OTnuUYHble pe-
3ynbTaThl Kak Npyu AoBepuTenbHOM ypoBHe 95%, Tak u
npu 99%. 3T1a Moaenb NpUHUMaeT BO BHUMaHWe uame-
HeHWe BONaTUNbLHOCTU AOXOAHOCTU BO BPEMEHW.

Moaenb € y4eToM pbIHOYHbIX (haKTOpPOB
pucka

B kayecTBe pbIHOYHbIX (PaKTOPOB paccMaTpuBanuch:
umHpgekc PTC, uHaekc poccuiickux obnurauyuin CBonds,
ueHbl Ha HedTb, 0BMEHHbLIM Kypca gonnapa, cpeaHe-
B3BeLLEHHasn cTaBka no Mex6aHKOBCKUM KpeauTam.

B KayecTBe NepemMeHHbIX COCTOSIHUA AaHHbIX nokasarte-
new Takke BbIYUCTIeHbI NorapuMuyeckme JOX0AHOCTU:

Ps

s-1

r,=In

rne p, — ueHa / 3HaYeHue B MOMEHT BpemMeHu s,

t+1-T<s<t.

BbinonHeHa nporoHka perpeccum (NMHeHOM 3aBUCUMO-
CTV Mexay norapudpmuyeckoin goxoaHocTtbio MNMAda n no-
rapuMU4eckMMmn JOXOAHOCTAMU PbIHOYHBIX (haKTopoB)
no Bcemy BpeMeHHOMY UHTepBany, Ans KOTOpOro AoCTyrn-
Hbl 3HAYEHUSI ATUX NEPEMEHHbIX. STOT NPOMEXYTOK YXe,
Yem nepwuog cywectsoBanus MA®a (puc. 7).

N—
B S KON T S TS

-
1.0

o.8s

0.6

oO.a

o.2

21.10.2002 20.10.2004
- — O erxce CBonds
-
1.0
o8
o.s
o.a
o.2

=21.10. 2002 20 10 2004

O — wype Oorrnapa

2510 2006

-
1.0
o8
oe
o.a
o.=2

21.10.200=2 20.10.2004 25.10. 2006

25.10.2006

O — urndene PTC (=)

1.0
o8
oce
o.a

o.=

21 .10.2002 Z0.10.2004 2s.10. 2006

8 — horE e e TIe

-~
1.0
o8

o6

o.a

o.=

Z0.10.2004a 25 .10 2006

2Z1.10.200=

- — crmamarxea MEK

25 10 2006

21.10 2002

20 .10 2004

Puc. 7. YpoBeHb 3HAYUMOCTH (p-3HaueHue) norapuMmmyeckmx 4oOXoAHOCTEN paccMaTpuBaeMbIX
PbIHOYHBLIX (hakTOpOB
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2K BUOHO M3 PUCYHKOB, 3HAYMMbIM SBMAETCS TOMbKO
woadduumneHT nepea AoxoaHocTbio uHaekca PTC (p-
cratucTuka MeHbwe 0,05). Tem He meHee, anst pacye-
72 VaR oTtcraBneHbl BCE PacCMOTPEHHble hakTopsl,
TEK KaK N0 Mepe ABMKEHUS OKHa CrneBa Hanpaeo HEKo-
TOPSIE U3 NEepPeMEeHHblX CTaHOBATCA 3HaYMMbIMU B
onpeneneHHble MOMEHTbl BPEMEHM.

Henema-HopmanbHbll Mmemod

¥ax u paHee, WUCNONbL30BANOChb CKOMb3SILLEE OKHO
=abmogesun T, pasHoe 90 TOproBbiM AHAM. BHyTpun
Cxonb3sLero okHa HabniogeHuit npoMasoanunach oLUeH-

MOJEJNU VALUE AT RISK B OLUEHKE PbIHOYHbIX PUCKOB

Bepugukayus modenel
PesynbTtaTthl BepuduKaumMm mogenemn ¢ y4eToM pbiHOY-
HbIX (haKTOpPOB npeacTaeneHbl Hwke (Tabn. 7). U ans go-
BeputenbHoro ypoeHsi 95% u ana 99% obe mogenu
Heobxoanmo oTkNoHUTL. Mpobnema 3aknyaercs B TOM,
y1o MNP cocToswmIn U3 OECATKOB MHCTPYMEHTOB, HEBO3-
MOXHO TOYHO CMOAENUPOBATL TOMBKO NATLIO hakTopamu
(B perpeccusix nokasatens R? He npesbiwar 0,5-0,6).
Tabnuua 2

PE3YNbTATbl BEPUGUKALIUU MOLENEN

YYBCTBUTENbHOCTU AoxoAHOCTU MDA K pbIHOYHBIM KonuyecTtso npeBbi-
DaxTopaMm U OUEeHKa KoBapuauuoHHOW matpuubl. lMe- WEeHUH, K
pecyeT Ko3(h(UUMEHTOB MaTpuubl OCYLLECTBRANCS Mogene Mowmo- | TEoPet- | P(Xx2k)
s=2xasiv AeHb (puc. 8). penn | eckan se-
nUYMHa
T _ 20302008 ) Al [OosepuTtenbHbiit ypoBeHb 95%
= 21.10.2003 24.10.2005 fenbTa-
HOpManbHbi MeToa 10 58,5 6,96+10"
MeTop uctopuyecko- 7
# ro MogenuposaHua 83 48 7,89+10°
- [oBepuTtenbHbIN BeHb 99%
Lenbra-
HOpManbHbIA MeToq s il 0
MeToa uctopuyecko- 8
Vi ro MogenupoBaHua 74 9.6 2,61+10
5%

VaRyy

Puc. 8. Pacuer VaR gns NU®a, genbTa-
HOpPMarbHbIN METOA C PbIHOYHbIMU hakTOpamMmn
pucka

Memod ucmopuyecko2o ModenuposaHus

Mcnonb3oBanocb ckonbasulee okHO Habnoaenun T,
pasHoe 300 ToproBbiM AHAM. BHYTPU CKONb3ALLEro OK-
#a HabniogeHun npoussoaMnack OueHKa YyBCTBUTENb-
#ocTu goxoaHocTu NMN®da k pbiHOYHBIM hakTopam. [ns
K2X0M TOYKU Onpeaensanca BpeMeHHON psa AOXOA4HO-
cren NMUPa c hrukcpoBaHHON CTPYKTYpPON 3a npefLue-
crayowme 300 Toproebix AHen (puc. 9).

23.09.2003 26.09.2005

| 22.092006

Puc. 9. Pacuet VaR ana NU®a, meTo uctopuyeckoro
MOAENUPOBaHUs C PbIHOYHBLIMU (hakTopamMu pucka

3AKIKOYEHUE

B ctatbe npeacrtaBneH cpaBHUTENbHBLIN aHanu3 pas-
nuyHbix mMetogoB VaR (nenbta-HOpMarnbHbid MeToa,
MeTOo[ UCTOPUYECKOro moaenuposaxus, metog MoHTe-
Kapno, metoa akcTpemanbHbiX COObITUI) ANs OUEHKU
PbIHOYHBbIX pUCKOB. Mcxoas U3 TeopeTUYecKkux Moaxo-
Aoe K oueHke VaR, MOXHO 3akniouuTb cnegyrouee:

.qeana-Hopmaanuu MEeTO[ OTHOCUTENbHO MPOCT C TOYKKU
3peHus peanusauuun, AONYCKaeT aHanmMTu4eckoe npeacras-
nenve VaR, He Tpebyet o6wupHoro obbema petpocnekTus-
HbIX AaHHbiX. OCHOBHOM HEAOCTaToK — MpeanonoXeHue o
HOpManbLHOM pacnpefeneHun, KOTopoe 4acTo He COOTBeT-
CTBYeT napamerpam pearbHbix (PMHAHCOBbIX PbIHKOB;

. MeToA UCTOPU4ECKOro MoaenupoBaHUA OCHOBLIBAETCA Ha
MOCTPOEHUU 3MNUPUYECKOA DYHKUMM pacnpeneneHus,
YTO NO3BOSMAET Yy4EeCTb TAXeNble XBOCTbl pacnpeaeneHus,
npu 3TOoM Ans pacyetoB Tpebyetcs Gonbuwoi o6bem pe-
TPOCNEKTUBHbIX AaHHbIX;

e Metoa MoHTe-Kapno BO3MOXHO NPUMEHSTb ANS OUEHKU
PbIHOYHbIX PUCKOB HENUHENHbIX WHCTPYMEHTOB, MeToa
Nno3BONsieT paccmaTpuBaTh pasnuuHble cueHapuu, Tpeby-
er Tl.LlaTeﬂbHOﬁ npopaﬁorku Moaenu;

®  MeToA IKCTpemarnbHbiX COObITUI aonyckaeT npeacrasne-
Hue VaR B aHanutuyeckom BUAe, y4uTbiBaeT TsxXenble
XBOCTbI (PyHKUMM pacnpeeneHus.

Mpaktuyeckme pacyetsl VaR BbinonHeHsl Ans Aenb-
Ta-HOpPManbHOro Metoaa (Moaens ¢ BbIGOPOYHOW Auc-
nepcuein, mogens EWMA) v metoga uctopuyeckoro
MogenupoBaHus (MPOCTOM MEeTOA MCTOPUYECKOTro MO-
aenuvposaHusa, metoa Xanna wu Bauta, metoa Gytc-
Tpan) Ha OCHOBE [aHHbIX OAHOrO U3 NaeBbiX MHBECTU-
LMOHHBLIX (DOHAOB, pa3melLarLmnx cpeacTesa B akumsax
1 obnuraumax BeaylmMx POCCUInCKMA komnanui. VaR
onpenensnca Ansi BpeMeHHOro ropu3oHTa B OAMH AeHb
1 nosepuTenbHbiX yposHen 95% v 99%.

MpoBegeHa BepudwukauMs MNOMYYEHHbIX pesynbTa-
TOB — NPY 3TOM HauUny4LwmMe nokasan «rmbpuaHbii» me-
Toa Xanna v Baiita (Tect npovaeH kKak npu gosepu-
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TenbHOM ypoBHe 95%, Tak u npu 99%). 3ToT meToA
NpUYHUMaeT BO BHUMaHWe U3MEHEHWe BONaTUNbHOCTU
[OXOAHOCTU BO BpeMeHWu. B ocTtanbHbix MeTogax yao-
BNeTBOpUTENbHbIE pedynbTaTthl HabnwAanucb TONbKO
npuv AosepuTenbHOM yposHe 95%.
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PEUEH3UA

OpHoOM 13 BaxHenwnx nNpobnem, CBA3aHHbIX C AEATENbHOCTBIO WH-
CTUTYUMOHANbHbIX WHBECTOPOB, ABNSAETCA OUEHKa W ynpasneHue pbi-
HOYHbIMW PUCKaMWK, a TalKe COBEPLIEHCTBOBAHME COOTBETCTBYIOLINX
noaxonos. MpeacrasneHHas asTOPOM CTaThbA NOCBALLEHA Uccneaosa-
HWIO U cpaBHennio mogenen value at risk (VaR) B oueHKe pblHOYHbIX
PUCKOB.

MeToguyeckue nonoxeHus, cogepxalimecs B CTaTbe, OCHOBbLIBAIOT-
CA HA UCCNeNoBaHMAX BeAylMX 3apyBexHbiX U OTeYEeCTBEHHbIX yue-
HbiXx. PaccmoTpenbl metoabl VaR: genbta-HopManbHbiid MeToa, MeToa
MCTOPUYECKOTO MOAENUPOBaHWUA W ero moaudukaumm, meton MoHTe-
Kapno, meTog akcTpemanbHbix cobbiTUit. Ha OCHOBE JaHHbIX OQHOTO U3
naesblX UHBECTULMOHHBLIX (DOHA0B, pa3MeLlaloLmX CPeaCcTBa B aKUMAX
1 obnuraymax BeaylwmMx POCCUACKMA KOMNAHWA, aBTOPOM BbINONHEHb!
pacueTsl VaR penbTta-HopMmansHbIM METOAoM (Moaens ¢ BbiBOpoYHON
Avcnepcuen, mogens EWMA) n mMeTonomM MCTOPUYECKOrO MOAENnpo-
BaHMA (NPOCTON METOA UCTOPUYECKOrO MOAENUPOBaHUA, MeToa Xanna
u Baiita, meton 6yrcTtpan), npoeBeaeHa BepuduKauua NONYHEHHbIX
pe3ynsTaTos.

B cratbe npuBeneHbi pe3ynbTaThl TEOPETUKO-NPaKTUYEeCKOW anpo-
6Gauumn, caenaHbl YeTkue BbiBOAbI, pe3ynbTupyiowme paboty. Haunyuy-
wue pe3ynbTaTbl nokasan rubpuaHein meton Xanna v Baitta, o6bveau-
HSIOWWIA YCOBEPLUEHCTBOBAHHbIE CXEMbl BONATUNBLHOCTU C METOAO0M
WUCTOPUHECKOTO MoAenupoBaHmnsa. [laHHbii METOA NPUHUMAET BO BHU-
MaHue N3MEeHEeHNe BONaTUNbHOCTU AOXOAHOCTU BO BPEMEHMU.

PekomeHayto gaHHyto cratelo ana nybnukauum B XxypHane «Ayaut v
(DUHAHCOBbLIA aHanNWa» B Ka4ecTBe Hay4yHO-NPaKTUYeCcKoro marepuana
ANS PYKOBOAUTENEN M MEHEQKEPOB MHBECTULMOHHbLIX KOMNaHWi, 6aH-
KOB, CTPAxOBbiX KOMNaHWi, HE(PUHEHCOBLIX KOPMOPaLMiA C Lenbio Npu-
meHeHusi metogonorun VaR B ynpaBneHun pbiHOMHBIMW PUCKAMK.
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aHanusa aghghexmueHOCMU UHBECMUYUOHHbLIX npoekmos LleHmpans-
HO20 3KOHOMUKO-Mamemamu4eckozo uHcmumyma Pocculickou Aka-
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