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-A study on synthetic risk management on market risk of financial assets

(focus on VaR model)-
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Abstract

The recent trend is that risk management has more and more its importance. Neverthless,
Korea's risk management is not developed. Even most banks does gap, duration in ALM
for risk management, development and operation of VaR stressed at BIS have elementary
level.

In the case of Fallon and Pritsker, Marshall, gamma model is superior to delta model and Monte
Carlo Simulation is improved at its result, as sample number is increased. And, nonparametric
model is superior to parametric model.

In the case of Korea’'s stock portfolio, VaR of Monte Carlo Simulation and Full Variance
Covariance Model is less than that of Diagonal Model. The reason is that VaR of Full
Variance Covariance Model is more precise than that of Diagonal Model.

By the way, in the case of interest rate, result of monte carlo simulation is less than that
of delta~gamma analysis on 95% confidence level. But, result of 99% is reversed.
Therefore, result of which method is not dominated.

It means two fact at forecast on volatility of stock and interest rate portfolio. First, in
Delta-gamma method and Monte Carlo Simulation, assumption of distribution affects Value
at Risk. Second, Value at Risk depends on test method. And, if option price is included,
test results will have difference between the two.

Therefore, If interest rate futures and option market is open, Korea’'s findings is supposed
to like results of other advanced countries. And, every banks try to develop its internal
model.
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AL A EAYE ZBEA AS(measure)dts Aolth, Ed oA 71 #-43 Ho] VARo]
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O. fapefEEe] BEH Fiv
1. Mmayel EA %KL (Additive Capital Requirements)

) =(CAD, Capital Adequacy Directive)$} v} & (Basle)d] XEE8]3 715 v =9 Z
AR E71 A AAEE 71F00 B 9FE 23 e, ol oA A Sl dAu &
o] AR FHFE FA Ao} dhe Aot

add sset vl EE3E 71Fe F83I AL FHAT ANFEFTA e F AR
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2. apAo] REM<Q HR(Basle Alternative Approach)
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A, B EY Y P7IX](Parametric VaR)EA oA A4t £ EXE YAl dolg =z
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Ao FHAE ol §3td Folzl GEE XA YAXNE 2Hs= U £4L AN =
EA, 91971x(VaR) £4eA A gdeold W a7kl JAlE dlole 28 HE|A
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5. fabRfifEi(Value at Risk)Biuo] 5
AH7FA(Value at Risk)Z ol o3 #ele] AHL 2A F A2 8489 A, 4
(mark-to-mark)ol2tE 53L& Zeth 71 LA ydo] Ao et ‘?—3*33}%
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AZEAel ASHE PR LHEAWEY
Modeling)% $A7kXB7H8% GALa Al B e ol

1. 9E-z+olub s (Delta—Gamma Method)
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2. 2H 7€ 2 Al &4 o)l (Monte Carlo Simulation)

2H7t2E AEdol A e 39 A ot 4B A
WEe] dAH ABHMRT AERFY JBEN £Fd I =@y ma
FOE AL AdnE 42 ABHo ALY 2o},

2.1 7433 oy

AlgdloldEg el H3d wEel 93
7} 2] (pricing)oll $4& 531 Ut
dR-gel ZHIEER AlEdoAE AAlAEol  dp() = w(DP(Ddt+ A DP(HdZt ZE
geometric Brownian motion(GBM)#4& wEdE 713 2831 ot o9 & GBMI
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oA, Nx19] AlZelag #Ed £9& ¥ E oMY (simulate) 3t} ol &
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3. Full Variance Covariance Model

ZTEEYQE Y¥gl(risk factor)e] EAA EARdn, ¥EEZe 9 E(portfolio

O
return)2 7] ZAH4Hunderlying asset) £ 89 AP go|t}h. |7 7tEXE= 2 717 27) 9
Ezld AdEd gdog Fozict avng FEEZF QY VaRL 2R 2oz RE A
FAAE F U (A HOZHE t+IANH A Y FEZZL FAEL UL A QR RHoldn)
Roie1= gWLtRi.tH, (2)

A71A 7tFA wi] F2 1ol 1Y 27) #olth ole vd HME(single vector)® A&
T At -
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R,
R,=[w,wy-wyl R:Z =w'R (3)

Ry

o371 w'e 7HExe AAFHeolx RE MY AAFYEES ETHEE FAHEH (vertical
vector)olth. ¢, LEZFR 7|HFYEL I 2] O & F Ut

E(Rp)=/-‘p= gwi#i (4)
a83 Bk o A 693 2EEd.
V(R,) = 0;= 2:%20?2“" & 5 WiWi0i (9)

= 2%20% +2 g 2wiw,~aﬁ

°o]E ¥ ¢l Uutslsie] HEsHE g H(6)FH EH

w
021 012 013" OIN Wl
= wwywyl : .2 (6)
p 02 H
ONl ON2 Onz' ™ :
Nl ON2 ON3'“"ON -

FTEA BEe 2 Ao W TEZHL B4 g=wIws 2ok AFEEE M o
VaR& Z71% Al ao,¥h7t €rh
E

9 FEZQ zhe ABTBAI Y1 e F7 § W XEZZ L ¥l HolIE ¢ F
Aot dwtr oz YEZIYL HPL E}" ez TAAG
a,,=\/oﬁ+( —ﬁ)p (7

o= ”ﬁrl:T)‘ 2(&;— m)(x5— 1) 8
oy BEabe]l F 2 (magnitude)® RS 849 Al o EEH AEE] 7F oHoh
A A#AF(correlation coefficient)?t AF AMgEE dH, 43 FHo=m FHHEd F
012=0p/(0102) 01Tk A71A ABASF p= 13 +1AFele] Folth a1 1Y W F Hye ¢
A ABABAE 2 09 W FTBA Q& vehdo

ol T AAtel L WFAL Zm ARTAIL 00lEtn A wW TEZSE Ty A9
zo] Zzte] AR SojEA Ao

2=V(R,;+Rp) =wid +wi=(wi+w)HV(R) (9)
A#BA7 19 AfdE v BA4 100ZH 2ok
V[w R, +w,R,]= wiV[R] + wiV[R] + 2w ,w,V[R] (10)

=(w,+ w,)2VIR]
=V[R]
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ol XEZZQ ZIF AL 1ol AAHAY "ol agln gty or FAstEX R
(Undiversified) VaR< Z}7+e] VaRFA X o] o€t

TA YoM A FEA FF S 71ad] & o oy sbA el AT A7)1A4 = Diagonal
Model & ¢oli7z|2 dhet

3.1 Diagonal Model

Apake] 7k Zo4gkel wat B oole] 4RFAE LA erron)2A EXHE £ Joh a#UA IR
B =2 Qo

AL o) g3k ged T2 E 7FAE Diagonal Modelel YU A HY3n FAZTEZ 2 Q9
AbgEa

7t BE At Y FE F & U(common movement)o] & 7hA9l FEF LRI Al 7]
gt Aojtt,

Ri=a;+8R,+e&, Elgl=0,

E[eR,]=0, Elggl=0, E[ef]l=¢d, (11)

ZpAF 19) =8 ANAZAFYE R, Eo)d(idiosyncratic term) gl A FEET £33 A F3
24z ABTACE Qe AL JHASC o FEA Babe og A (12)¢) ol EEH
=3

g, = BiBiok, (12)
S A A FEA E (full covariance matrix)L 2 (13)9] HHE 71z
/91 oi,l o O
5][/3r~ LNEAE ] (13)
Bn 0 oy

FEAYP L I=pFon+D.0)2 FE D.o| iz (diagonal)ole & W sHetriete] FE NX
(N+1)/22 %8¢ 2N+1e2 Feofgr}

Bagly ¥ EZz 2 (Diversified portfolio)] #4t2 ¥ % 22 (common factor)o] $go] Wty
Ho YEZFe9 B4 4 (14)d YEy Ut

VaR(R,) = VaR(w'R) = w'Iw = (w’' B8 w)d% +w' Dw (14)
FoaA ge sl wid, o2 FAEY a8y o] & TEZIA FAe Frt Frtgl
et FolA}, S50} Wk BRE g EAto]l FY(identica)dtn £ JHEAE JpGE
o] F WA & [IL,(1/N)?ld2elm No| 71 of 0ol @} 222 TEZeee ¥
AL VaR(R,)—(w' Fw)dhol B} o] IHe B FAoz AL TEEFQ9 VaR
S g u B3] F&50 o)A gy TEEZYo AFAPL wAsls utAY L3
ol Al A= At} o] diagonal modele 33 @wdtA BEEE 5 &S veEbdo
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V. BE2H
1. #BISOR

1.1 2&(Fallon, 1996)

222 th$-338(Dow Chemical), ¥<=(Exxon), fH=2 Jlulo]=(Union Carbide), Z7}&
(Coca—Cola), S&P 500A4=2] 57l <jgt AR (el ¥4, State Variable)2 19691 F-¥
19943712 9 25\ d %< 1,3567) #EX 9 HT FAFIES AHEst B4 gl

<HE 1> HE9 o ZF(Out-of-Sample) VaRZA 7} 2] H|

71l o FF(Expected a Level
T B AEEs 23 10% 5% 1%
C A C A C A
P-1 - delta X-1 - HOM 27 3.8% 12 1.7% 0 0.0%%
P-1 - delta X-2 - WTN 29 4.1 10 14 1 0.1
P-1 - delta X-3 - GARCH 32 4.5 13 1.8 3 0.4
P-2 - gamma |X-1 - HOM 51 7.2 27 3.8 4 0.6
P-2 - gamma |X-2 - WTN 53 7.5 29 4.1 7 1.0
P-2 - gamma |[X-3 - GARCH 60 85 33 4.7 10 1.4
=

1 1) P-1 - 2el(delta)s EEZ2 271234 (Portfolio pricing function)-& 139 E3F ol P-2 -
Aol (gamma)s EEZ Q717 84 (Portfolio pricing function)®] 20712 nzd A
2) B4tolA X-1 - HOM2 AT E E(normal) £+ FEAHhomoskedastic)Al & 71331 X-2 -
WTNS 7158 A2 ¥ (weighted—normal method)& AH&38t1 X-3 - GARCH®
A (heteroskedastic)S 133 RAY

E29] o Z(Out-of-Sample) e @ $2(10%, 5%, 1%)3lA 1981 E 1994742 7065 <]

VaR(C)E x¥3le AAl XEZQ £40] B F(week)7l ZEUAZIZ RNz

A=C/7060°] T}. '

<E 1>9 A3E ¥ gamma-GARCHEZ 9 A7} Umx] 5 BIFHO J|d ¢ 5F2(10%
25 ¥

5%, 1%)elA Az $53 A78E BRdF0 9t 281 HOMER LS 2% 22 ARE 1§
oF 1 gt & WTNT GARCHEHol Bl $53 A3E HoFy g9lon o F&3FHY
AR AgdS velel £u. =3 HvHgamma)E ¥ o] e (delta) R R} 4] £

A& Yetya gl
1.2 Z2 E 2~ # (Pritsker, 1996)

THEAAE HFE}(Currency)2A4 7)ol ZZ(Belgian franc), A4ttt =2 (Canadian
dollar), 292~ =& (Swiss franc), 5Y 7vI=23(German deutschemark), =3¢l A€
(Spanish peseta), T#2 ZZ(Erench franc), 9= 3 =(British pound), o]€l2] ]2 (Italian
lira), 4 9d(Japanese yen), Ud &= Z ] (Netherlands guilder)E AFE3I¥ T I A3+ £
2> Aol o

AFFFEL 5%, 1%2 AL 5o ZEHIER Agdoldy 71F & ZEEHL &4
(Portfolio loss)3 713 & &4% 104A0) dF3te & 71S3 2 Ut

>



<E 2> 2H7HE2 VaRol ti¥ ¥ 243 (Non-Parametric) 95% A2 73 4
- . VaR(Val t Risk) AT
(i%%% 7/8—1_) l% ne d = - 5%
Number of Draws =i IR T e
- - 1 10
100 - - (1%) (10.0%)
300 1 11 8 23
(0.33%) (3.67%) (2.7%) (7.7%)
500 1 10 15 35
(0.2%) (2.0%) (3.0%) (7.0%)
’ (0.4%) (1.7%) (3.7%) (6.4%)
10.000 31 120 457 544
’ (0.81%) (1.2%) (4.57%) (5.44%)
50 000 456 545 2404 2597
’ (0.912%) (1.09%) (4.81%) (5.19%)
100.000 938 1063 4865 5136
’ (0.938%) (1.063%) (4.865%) (5.136%)
950.000 2402 2599 12286 12715
! (0.9680%6) (1.0396%) (4.9144%) (5.086%%)
500.000 4862 5139 24698 25303
’ (0.9742%) (1.0278%) (4.9396%) (5.0606%)
1.000.000 9805 10196 49573 50428
Y (0.9805%) (1.0196%) (4.9573%) (5.0428%)

UEMERaR 4 228 4 498 19997 2)] 5l

ole] REFEI Ao} Zo] EEFES A(Number of Draws)7t E71845 5%, 1%
o A thAl 2 A #(performance)’} Eolx| i Ut

1.3 ul2(Marshall, 1996)

vparel  o]zxg& ¥ ZZ(Interest rate caps and floors)2 &I EY 2 71 %3
VaR(RiskMetrics-based VaR)Z Al E#lo]Ao| 7}Z%VaR(Simulation-based VaR)S A4l
A7t <FE 3> ey o

7] BEE Hx thzrd(vendor)E Yelllz Fe AAZAXHE7HE (Full Valuation), H2E 9
AbA Al g o] A ¥ (Historical . Simulation), H3e =ZHJIEE AlEgdo]4d ¥ (Monte Carlo
simulation)& Z&3E ¥R +A 2¥(non-parametric model)S AME3 1 Tl 2+ 95H A
Wl )= (95th  percentile)o] 7} % #Structured Monte Carlo simulation, J.3& FHA
(standard deviation)®] %<5 (multiple(1.65))°] 71%3F Structured Monte Carlo simulationg &
g3t Aok

B4 2 X|(parametric estimate)lA B, G, J.1¢ 274 & 24 ¥|<¥€S & ¢ 9 a8y

T

AT ojAE WIITX(term structure) 50 EFE EZE oASXEZZ 9N EHIE
Z ANBHolde a3 v R4+ E3(non-parametric model}el B, G, J.1ol 93 Algd =
43 R (parametric mode) 2+ 58 43 F(performance)& VEI I Ut
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<E 3> H2AvEY2o 1% VaRH} AlEdolAde} 7128 VaRE

glaafEE X 7]2% VaR o] A}& &4 Y (Interest rate Risk)
B 286,411
G 288,393
J.1 292,223
Mean(Median) 289,009(288.393)
Std Dev.(Std Dev/Median) 2,.954(1%)
A g elde 7|23 VaR
F Full Valuation 4,429
H.2 Hist. Simuln. 438,426
H.3 MC 1mth 255,996
H.3 MC 3mth 354,898
H.3 MC 6mth 332,272
H.3 MC 1 yr 253.044
H.3 MC 2 yr 219,222
H.3 MC 5 yr 163,818
12 RM Stct MC% 615,177
I3 RM Stct MCSD 618,431
Mean(Median) 322,191(288,393)
Std Dev.(Std Dev/Median) 183,097(63%)

F . g2avEYg2d 7]12% VaRe 242 2 ¥ (Parametric model)e] &3 FA 5

2.\EH
21 FAXEZHRY A

<E 4> FAHye| wE VaRe A

(48 @ %)
2 VaR(Value at Risk) A&
95% 99%
ZHIIEZ A EHOIA -3.5812 -5.1101
Full Variance Covariance Model -3.5654 -5.2131
Diagonal Model -3.8227 -5.5990

F : 1)F 47} (Price of Stock)2 973 1149 299 & AUAIFo] 240000l A¥AtE 7,700€, A
AR A7}F 49,0009 4

2VaRzte - F471Ad dig 19 Ao &4 v FE& guE

JHEHIIER AEdHolAde AL 500071

BEARgE AdAGT 4 2 AEARY el o FAFAER 7L 96@ 104 17
g=2E 97d 11¥ 29U7tXeltil. <F 4> ZA#HE E W 2HIIEEZ A Sl Ful
Variance Covariance Model® VaR#e ®l43 %92 Diagonal Model®] VaR3t ®uok &
S ¢ F U 8 2E VaR#tol FAIAY AFAAAY E2A(M FA7H N g 1Y
Ho 49 v8F 8%E A FAHT U

D 71N AYATE AR D AP AR, MHARE AAYFold 4 X2 Feool 7
4 flste] JF(RMATEL MY
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22 oA XEEZL Q9 AS

<E 5> FAHYHol| wE VaRe 23

(29 )
ERY Qe -gof EAY EdslEs AgdolA
WL Rt 95% 99% 95% 99%

VaR -127.4912 -180.0042 -139.4321 -151.9001

1)1 8724 (Price of Bond)& 97d 11¥% @A) 10,087¢¥ <
2)VaR3te -= €498 o9
PHEHIEE A Eolde dA-S 500078

74 o|AEXEZFL AeE 9249 19%H 973 1197129 ZWFEH 1Fo= 7T 2
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