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Abstract

The current VaR Model based on J. P. Morgan’s RiskMetrics has problem that actual loss exceeds VaR under
unstable economic conditions because the current VaR Model can’t reflect future economic conditions. In
general, any corporation’s stock price is determined by the firm’s idiosyncratic factor as well as the common
systematic factor that influences all stocks in the portfolio. In this study, we propose an One-factor VaR
Model for stock portfolio which is decomposed into the common systematic factor and the firm’s idiosyncratic
factor. We expect that the actual loss will not exceed VaR when the One-factor Model is implemented
because the common systematic factor considering the future economic conditions is estimated. Also, we

can allocate the stock portfolio to minimize the loss.

Keywords: Generalized Wiener stochastic process, continuously-compounded return, One-factor Model,
VaR, EWMA, GARCH.

1. M2

A ES FElsty] f18t VaR(Value at Risk) 7192 19949 J. P. Morgand|A] RiskMetrics
B2goA 27" o]Fo BIS Yokl ZAA 71E02 VaReo] 243 R R (internal model
approach) & ol83}e] 227 AR HET AL ALTA @} 1o FaAol Ug F71% .
VaR2 A AAE dlollA ExKE-F 7| (target horizon) F<¢F 58, F7F 2 &0 £t
Wow WEste] 72Ae de) SA ARSwe WA Holuh WA Arhede oua
t}. 28} J. P. Morgan® RiskMetrics2 7]¥FC g &= 33 VaR 22 2 717 EAAS Y=
3t 9ot AR J. P. Morgan®] RiskMetrics 232 g 1€ 59 7173W 5o w2 2|23 (DEAR;
daily earnings at risk)E &%= 2L FRZ /PG o, BIS AZ|AEFANA = BR4Ad 93
of W H4/17He Ha 109¢ 27T ATk WA elazel MBE ARe] A4SHAE e
BERGI12 vl BEL e NG At EANS T Ao ARSI7 2de B
CAPM(Capital Asset Pricing Model) o]2oll we}t 48] & F7tste] xEZEE & #4I6H
Hw 71de] aFa9le o5 @A s vAIAIZ 9 F (nonsystematic risk)-2 AR ©2] A 7HE L
Q191 7751 9 (systematic risk) ¥ EASHE o2 LA AW, A £ £2 SIS B
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71 w2 v g g $9E E2E FEEE Mt a3 s JAFAGIE A
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Faeg TR, v A7HE FEad el A AlFANA A5 S AHeee d-
E](One-factor) VaR 23S Atstrt. F7He] WE 80 7199 1783 F7¥s #8800 =
HE g FESHA] % ¥ VaR B3 8|5 uj#e AVAEE 5% Ao ERXeE FxFeR
AE5H A7143E BT 7 ik BEREFTT] ZA5E WEAo] SUke JEd glaa s
2HEE7] wie EXRF7IZEE FA A 7P 2 ol Rl AW, BERR G720 B Fde B
717t B A7 dA AT AT Zolng ) A7AAEE 5T 840 gl VaR
23S A3 5 Ay F7HY A5 A A B A oA VaRE 233 <4
A 7E AL BB FAIRE 2 F7Ee] WEA o] EAAT AT £AFH o] VaRS =3
3k AHE 7 st whebA gla3E HaFA st 2EA o7t A ZHE R e A7)
35 WA oot WS AIZ wdEh B AFelA Altste A-HE VaR BPol A= A3
VaR 233} 5daHA Z44S 7HEsct ey £ B gkel dal 229 F499X7F WA ¢
1 HFA o Edte] gaags AR A9 VaR By 2] 9-HE VaR By F4E E
Aol tisf mlel &= A7)4E ] wet Bxo F4I X7} o] sttt wEbA ulE) A7 Ee] o3t
Hojd A0 R AHE Aol 29 SANAXNT WG B74FoE o) FsRE A VaR EFo|
Hlal VaR& 23Fske &4 At the 2A3ES NAE = 9 0= dddnt. =3 9-HF VaR
BYoME ZF 7199 271 7P & AWste A7IARE Z7HE8QdE A"y wiiel Mg o
A A7 Az wpet ZEEZ L E TS AA F4E 2 A 2FoE BHE 7 Uk wEkA A
gl o]z A7|AE FolA A A7l vls) g3t == A7IAR e 25 FAE
2 FAFAS Fasta, SR #R) A 7)43e)] vis] TAFlE Ao R odH e A7 A% sdst
= AL FAFAS STtk PHOE R EEE Y AL EE AFoldE EE80

AZ7HA VaRel| &3t A7 F2 $JFo| 27]/4#/d (autocorrelation) ] EA3H= AJAE 2159
EAS agste] T2 £E529 o4 (heteroscedasticity) = F8 8= Wl A5 sto], d<ol53
7 (simple moving average model)& tA g 4= 9l+= EWMA (exponential weighted moving average
model), ARCH (autoregressive conditional heteroscedasticity), ¥ GARCH(generalized autoregres-
sive conditional heteroscedasticity) 53 Z+-2 o] 232 #HHE o] F it} o]9} 2L o237 ARE 7]
Mo 2 7oA ASehs A-AE VaR RS TEHow v o du s 47149 HAgenA
e VaR 2Fof thet ZEAQ ZAHE 7Hdstazt st

2. ¢-9g vVaR 2¥
1. 9-HE VaR 2Y

F7h 50189 ol polx WEACl 02 (AHS F7b S(H)S TR AL ANFE el ot

2.
o :
2 27h S(t+ de)ol Tia F7he] olabpolgo] the T 2e Auks} 91 SHE T (generalized Wiener
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stochastic process)& W2+ 2102 7331}

ast) _ = pdt + odW (t), (2.1)

S5(t)

W(t)2 934 (Wiener process)2] ZAE WEShes FEHFZA ASE dtol] Wt 3
< uEEs Zog JpAsit Bd kst JuEEAAS wh % Sty 27}
H, 4] (2.1)2 o] BTl 3 v 22 FEvEYHAS ZHt}.
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S(T) :s<t>exp{( -9 )@ -0 +ovTizm).
ol Zqle] viel TR F7b S(T)E Al R nRae 5
s 249t mEbd fuAAe BEee gEET Z(0)2 2
X A7|HE 358 % (systematic factor) X (7T)2} 3l
Y(T)o 2 3838 thg3} 22 A-HEf (One-factor) BH-&

+
A7 pr F7F ST tgt #58 X(T)9 AFHE onjgrt. 3880 X (1)L 278
Y(T)e Az =91 27} =
HolAuk, A7 HE FE8AL S :
S(t)oll e A mje) TAIAS] F7F S(T)oll &3t A-HWE] 232 o3 Zo] Fodrt.

ol w, EIF7} InS(T) L AFEZE w2ug 371 S(T)o B3t Y-He RYPL 2 IJFEEE
St ZE 7190 thelA s 1] /29 V(7)< d58rhe AL ojge dojAlet, dvts
E% 7199 F7tll FF3Her T nAE BAFEIY LuAETA T} T FVINE
X(T)2 o= 7HA AAA &3 = ‘Alﬁiv} mebs] 2 ATl = AAIA R
3 574& oAl A A AA W TARS B718E 358 X(T)dl et dl5gke] =2 +
Zor 7Hggicy g AR tA A mlef TAF S X(T)oﬂ ek A Sgko] z2 Fol 234
stoll A, & AFolA Albste wlE TAIRS] 71 S(T)oll Be d-A8 232 tha) 2t

S(T) = S(t) exp { (u - ";) (T—t)+oVT —1 (\/m + \/ﬂY(T))} . (2.2)
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A

olgt e 2aAFREE mer Q-9 mgeznE me TAAY F7 S(T)d HE AUzt
E[S(T)|25E £717} o= 97z Sa(T) 22 sletsto] WAIs 42 VaRz Ao) 3.

VaR = E[S(T)] — Sa(T),
A7V QAL Su(T)e IR FEERRE AF4E ool el B 1 — 0 BT

1—a=P(S(T) < Sa(T)|X(T) =z).

2 (2.2)9) vl TAES] 7k S(T)ell &3 G- oA 7199 1/ad dEds V()2 &
EAFREE 2uR A (A F7F St tE v TARS £7F S(1)9] 2a59E(Ex o
£598) r(T)L B2z E wer

H(T) = ST):<M_ 2>(T—t)+am(ﬁx+ 1—pY(T)).

e VaR e ANS) A9 IAFRLLRE vle) TARS) 27} S(T)el e A9 ES()]k
AT So(T)& 2 F=57 Y zg 2t 2a598 (1) Rt FHH0R §
Jztoz HE

E[S(T)] = S(H)e”r ) = §(t) exp [(u - “—) (T — 1) + oVT —ty/pe|.
T3 Y REAFEEE a2 FEHS V(7)o et & 1 — o USSR AR v 2l 3k
1—a=PY(T) <ya).

AFEEE B2t 2I59E r(1)] RZ2VE JH4E ool B3 FE 1 - 02 BEIE AAG

Ta = u-°2>(T—t)+am(¢ﬁx+ 1—pya)-

by 2R 2R AFeE ool A 2E 1 - a2 W5shs QA So(T)2 ot 2ol

Sa(T) = S(t)e"™ = S(t) exp [(u — U—) (T—t)+oVT —t (\/ﬁx ++1- pya)} .
AR tAANA vl TARS] A71WE F580 X(T)oll thet o 53ke] 22 FoiZ 27 3follA, &
Aol A Aldshs AZFE adll thet 9-HE VaR-S th3} 2ol Aojdr).

VaR = E[S(T)] — Sa(T)
— S(t)e,u(T—t)-&-c'\/T—t\/ﬁz _ S(t)e'ra

_ S(t)e,u(T—t)-&-c'm\/ﬁz (1 _ eo\/ﬁﬁya) .
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2.2. FA TEZ2|Q 2-WE VaR 28

o= n7l FAl sl 27 FA9) 2ANES MY Agste 27
oty 74Aska, n7H ZA9 AEE (e A7HE 7 o
nl,nQ,...,nla}s}z} £k AR tAIZ ol Al Xhﬂ n7H I

, kTIE Ul9] o 34 jof] i3k Exrg e PR (1)el Sk 28w k2E U] 4] o) st
u]% w e the 3t 2t
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=/l FAZEZL LR thi Zo
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_ o P+ dw® — Pty
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W k2E W) o= T4 ol tiat s8] Had mEdAT} 247 p ok o A 1A FAFY
P (1) 773 2o AHEE deoll me} duks} 917 e meTh S

aP® ()

u® *) gy ()
Far dt+ oM aw P (1).
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aEY A4 (23)22RE SFATY P10l thE ANFE diol whe Aus) AEFRL AR o) F
A o3t duts) dE7A 7= o g theT) Zo] E3E 4 9t
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l ny
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= ZZU}’W e ()

A n
Sy (Mt + oM aw P ). (2.4)

k=1 i=1
=3 o220 ot tAH FFAFY P(t)oll tha) ANSE dto] me 2359F dlnP(H)S A
A n7) FAel ek 2a49% In PP (1) 9] 7HE Frolth

")
dln P(t Zzw(k) it - (Gz ) dt + oM dw ™ (1)

¢ 2
k=11i=1

W o= kIF] B71MEL X(T)el s F4 i) 9FHEL oV e} s, &
N gl Bhat vl TAIRS] A7 1ME 2900 aras,..., mE N5H }H Aol
Az P()ell SisiA me) TARS] FAZEEE L P(T)o %8 -8 2P thas} 2ok

A7NA) 1y (T)2 BA 1448 FEAFA P(r)ol B3t vle) TAHS FAEESele P(T)9] 250
e

(k)
Z ““)[ = )(T 0+ oVt (Vol a1 =¥ )

A9 VaR ZYoIAE T4 27k ndl 49 n(n - 1)/2709) JABAE F4lelok St o) g
oh Ze 2 Avelds 1) 2ge ﬂ%ﬁiﬂ]ﬂ% TARS AAWELA X, (T), X2(T), ..., Xy(T)e] A
2 R SASAD, U] BIFE AALR B A A 02,0 02 2

Aolos wwﬂe T oot ek B4 FRE ATk W arlel AE FAe)
A HEFAFEEE Groz FAXESS 2349F r (D) HE 7Y

(k)\2
o
(,ugl€> — ( 12 ) ) (T -1 +a§’“)\/ﬁ\/p§’“> wk:| .
E3 2359dEF (7)ol that B4 Varr, (1)) th23 o] FiAto] 2314 9k=t).
2 2
Var[r,(T)] = (wgk)) (afk)) (T -1) (1 pgk)) .

et 710gE Elry(T)]& 018381, a8 2E a2t v TARS FAZEZ L P(T)d o
& 7R e Lo) Fol At
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Z oo O3] BEEAFEZERE 8 1 - o2 HEFE AE 249 1829 VP (T)d)
L= =
= il

FE 1- a2 WEFHE 2I5AE r,(1)9 AR rp(0) L ThEF} Zo] Fojch

e = 325l (1= O LY 0yt T (Vi e i A0 )|

geh 2IAFRELRE FHE 1 - a2 BEHE 6ld TAQY FAzEEAe P(T)Y AR
P(a)& Tkt o
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P(a) = P(t)e).

B AN 1) 25l A vl TAR A8ERA A3 1w 2 1 el
|3 Aol A AlQek e TARS] A-BE] TEZ e P(T)o] gt AFSE a2l VaRE Th3}
o) Fol Atk

>
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VaR, = E[P(T)] — P(c)
= P(t) (eE[rp(Tn _ ewa)) .

duAen £49) £ARE AAY SHO2 AR Aol gk A2 Sl G 9L B
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S(t+1) - 5()

) .
oAb E T(t 4 1) Al o] "ol whet o2 =7t FA} aste] 041 o] Holle dFFE BA] gk
0A1 A ©]29 7(0),7(1),7(2),...,7(t)ell Y& Wb ASRE 7HF3HAL o] H s 4] £ & X
AL EALS 1edte] ) ¢+ 1/\]7“—4 oAbl E T(t 4 1)°f thet B4k 07,19 FAWHES 1AL
WA A =7150]5FFH (EWMA; exponentially weighted moving average)< &z tA] & ol A] EA112]
FAATL 6707 GHA BY O]"}Zf‘ﬂ% T(t+1)9) A A 67, ThE Zo] 03 1 Abo]9] A&
@75 (decay factor) Aol tiall ZA Rake] 24| 670 AHE 2 E3a A} tA-e] B4k 7(t)elE=
(1= N)¥F &3ttt

T(t+1)=

=2

2

Gi1 = Ao7 + (L= N)7(1)%,

01714 ola4ol 8o FFL 002 AAFshgon, W 048714 Bgsh thewt o) Aol Bela
F2 7k Bl AEA} Aot A3t et

6 =(1 ZA' Lr()? + A6l
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o= ol gsyitt. YAHor AU|HE FFLUL FAEE 77 @%}04 kﬁ}b‘r, B AFoA = A
A EAS 1] A8 369 AAIE REAEERIE wEt 9 IR BRS the, A% A
ZIAE oA JFE AFSAFIIA FoEol i FALdE Y] 7MY =& AVARE T Y
o] A7|WE 8o w At
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KOSPIZ/IA48 Z7)ede] e /9512 tehls BE4e AE2 44ske] KOSPIZ/A
Sol WE 0 AE S A9 7 4/9% /AR WKE gARgosr =sdrh =@
KOSPIF7/H48 E2315t0] 4714818 ofu]she o2 2,1,0,-1, 28 Qo] A40= Foizl Aefo|
u, 5| A=Y Ao oJ5) o] ghol thet MeE 7 AFe) £EI} P71 AHEE the Table 3.29) Lol Fol
Ak,

W A8 SFAZA PO AN v TARS FALEEL P(1)e] T LAe) 293 )
& 5% 05} 08 B BY P(1)e A7UE BEEUL /|9 280UE Ralsh ge U

°l =
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UT) (T—t)+o/T—F Z(T)

th2 Table 3.39| 4= 97} 4Zol £43h= 367) YASS Yo E I3 2y A-He] 2o 93 =
EZL VaR, & v} d3 FAZEZE L 2L nl 7199 A E0 A n(n — 1)/270
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Table 3.1. Systematic factors by Industry Section

Industry No. of Company Systematic factor
Medicine 4 Index of Services
Chemistry 9 Index of industrial product
Steel & Metal 2 Value of construction completed
Food 2 Index of shipment for domestic market
Electric & Electronic 6 Wholesale and retail sales index
Construction 4 Index of industrial product
Electricity & Gas 1 Consumer goods volume index of import
Service 4 Index of Services
Distribution 4 Index of industrial product

Table 3.2. The observed values of systematic factor for the state of the economy

Systematic factor 2 1 0 -1 -2
Index of Services 1.526580 0.763290 0.000000 —0.763290 —1.526580
Index of industrial product 1.745760 0.872880 0.000000 —0.872880 —1.745760
Value of construction completed —0.983540 —0.491770 0.000000 0.491770 0.983540
Index of shipment for domestic market 1.840500 0.920250 0.000000 —0.920250 —1.840500
Wholesale and retail sales index 1.687460 0.843730 0.000000 —0.843730 —1.687460

Consumer goods volume index of import 1.703640 0.851820 0.000000 —0.851820 —1.703640

Table 3.3. VaR value of Stock portfolio after a month

Systematic Capital Loss VaR, +
factor E[P(T)] P(0.95) VaRp P(t) — E[P(T)] Capital Loss

2 101.747 97.617 4.131 —1.747 2.394

1 100.870 96.775 4.095 —0.870 3.225

0 100.000 95.940 4.060 0.000 4.060

-1 99.138 95.113 4.025 0.862 4.887

-2 98.283 94.292 3.990 1.717 5.708
A 2 100.000 90.732 9.268 0.000 9.268

o FEALE FA3M9E. KOSPIFEZIA o tialiA 7ol A7|Hs 5890 ALV dL
o] FAAAE ZAN UM 97 45 A7HE F58U2 KOSPIFZIA| =9} | AAAAE
ok wgA 45 ASFATE S e 9-

VaR,7t 27 vebget. w3 velel 371498 vy

4 ge W9 mYve 9o -4y mye
A48 ok Vak, 7t A2 THE g dean. ol d-aE 2 vd) TAEs) 3148

o] oglEojR = A XE E] o] 717k E[P(T)|= @A) tAHe] X
A 4-9E 23] A X} ZF T?_ F A4S d&537] YA VaR, ol EH°H
2 (capital loss)S F7F8 22 Wkdslo]of it}

Capital Loss = P(t) — E[P(T)].

4. 22
B Apelxe AR a8 47499 Bge) B4 471594 89 Var 2Ee] B
2 W) dstel vie) dSH e A74Se AT 4 it 4-AY VaR 2L AT w3
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