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A ES FeEsh7] 93 VaR (value at risk) 712 1994d9] J. P. MorganAle] RiskMetrics &
oA 27F o]Fo npAL A3 oA VaRe] ZA3 WRE Y (internal model approach)2 o]-&
st 28 A7AES 22T 2 dudl met 29 Fa84¢] 6L S7HE it (BCBS 1995: 2005,
Jorion 2007, Bessis 2002). VaR-2 /42 A48 oA B3l = —WZV‘]-./] 2 B8
7t (target horizon) 5<F 28], F71 @ 3Hgo] g3t Weko g W53l P AFgeEo g 714 o]
stgtete] Wlehe SAS oulgitt. 719 £ AT 719 1R B BE 7YY F7tel
FEHOT JIFS nx= A7|HZ 2l 93 2AFA G, J o] RiskMetrics< 7|90
k= €8 VaR 232 A F4 H{7]7o] 1499 7H¥E e ‘ﬂ (
at risk)= 54317 3l NLst 7] wEel A5E v A74%s FRAHoE FE 7t glth
avf £ Fx BR7|7ke] AojASE N 7YY IR EE AT HEAel T
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B AT F7he WELAS 719 WRLAT} A/ WELACR TEE A-HE (One-factor)
YL A ot 22 A-AY BPo2RE AA AFAA Ve F7AF FELAL o5t
IO AAFY PlaaBest B RS ] A vE AR Fohe REeIA e
A7 WakA b B9 VaR BYTE Do) A-AH VaR BYL nle) ol 35 371493 weh
B2 FAAAL ol B AT mebAl vie) F714Fo] GBIl A0 R gt At RE B
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4L ANT 5 9 Aoz BuE

QA o2 7Y DHLAS T J199] F7h Walel FFL A g N2 SRl w 370E
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A el A9 AAME el dEgios ngH ) wlEe] EEZ e ] 4S9 T A=
E¢ololA] FBBAE EAHA SFeth olsh o] ZEBULE FAE T4 FrHE N 57
HE BESE A9t ARATE 2 PRS AANE D3 ol9olE ZESILY FAS A
a3 4 249 FAFAS 97 29T #7190
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= S SAe] AlE BalA AAAY elaavel 4RE una, ®
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o tAIFL] F7F S(t)ol thsf F-3te] ZrE AIZHER deoll e F7F S(t + dt) ] & Ee] th
I 2o Auks) YV E-EIA (generalized Wiener stochastic process)< WEthyl 74314}

ds(t)

S5(t)
AN psh o A7 F7h 2B B (drift) T WEA (volatility) & LFERRS BAo] 3, dW (1)
A dtol] 2 U E-EIH (Wiener stochastic process)& THE3sH= E-E¥Solth. 4 (2.1)9
A S(t)e ZAF7F InS(t) = WEsHd, ItoA 2ol o v 2 FEvB34 A4S mett

= pdt + odW (t). (2.1
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dinS(t) = (u - ‘;) dt + cdW (1)
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AN p2 F7F FAE ti F7IHE2d X(1)9 dFHL oridt. = 2 EEE HwEE
B71AERA X ()2 AF2A V(1) AR FHolar, 7199 IR Y ()2 s 7199 +71 59
Eoll taliM® 9 AL v 7199 /eI A= Sl 7PETT oleh o] 7
T2 X))k A8 Y(@)ol o3 A 0A1- F7F S(0)l thsiA wel tA-H e =71 S(t)ol &%k
U= 22 RERYe 9-HE 2yl st

S(t) = S(0)exp [(M> t+ovi (VaX () + VT pY ()| (2.3)

ol¢} Ze A-HE RYPL 2 RE AA 0AIHA vl tAIFY A7HELA X(1)E v A5t &F
T ASE = 47143l wet AAF R gaade)E HAAstaAL ok Zlo] B AT EAolrt. w
2hA] Al OA1- oA vl tA1"Y A5 8A X(¢)7 A& 222 Fo7 Ao vl AP 2
a99E5E r(t)|zek kA

g
r(t)|z = (,u 2) tJra\/i(fer\/lf Y (t )
a¥™ 2aF7} InS(t)|ze Ba BAtol 44 m3t wl AFEEE wEh.
2
m = E[r(t)]a] = (u _ ‘;) t + ov/i/pe,

w = Varlr(t)|z] = o°t(1 — p).
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ol tA1 B7IWE Q0] 22 ol vt 22 A-HH Y2 A8l Hlashr] = gk

S(t)|z = S(0)exp [U\ﬁ (\/ﬁx +/1—pY(t)

U SAF] F7k= 20149 8¥T 1,234,00090] 1, A2WAST 0.94
(EWMA : exponentially weighted moving average) 2.2 4 F7} A

o83 A7kl EEN
A2 0.004412 FH= AT}

Ol'n ﬂI[ﬂJ N

or =Xot1 + (1= N)ri,.

A7IA A —w—aﬂH\*o]ﬂ, re — 12t — 1A]H 249 Eo|t]

SAe] 715 gt 75292 FAA A4 (ESI; economic sentiment index) & ©]8-3}%
ouj, & "ﬂtﬂicﬂl gt AA AR5 57 AAAFL 0.2322742 4 ESI| 98k SAe} F7h3A
B2 9 23% HEE AHete 202 nluA A Jegth o9} e FAHXE 0|85t dY By
o 93t 370 o]F AFHFE 5% VaRe A71HEI= AAGlel 34 15,41140]th. 28y 9-3
B 2FoxE 370Y o)F ﬁozﬂﬁﬂﬂ—roﬂ 3l o &3kl Wt 95% VaR= A2 o2 A Yehdth

rIo

Table 3.1 Comparison of VaR for the predicted value of ESI

ESI( z) 15 1.0 0.5 0.0 0.5 1.0 1.5
05% VaR 20,236 17,999 15,750 13,514 11,265 9,012 6,754

Z 3709 o)E mZ3 AAAE AT 0.05TF Zrol A7) 7 okslE o)A Aoz oAlEE A=
A-HE 2P} VaRe T 2P| VaREh 27 vehtar, Witz 3704 o|% 123} FAde A+
7F0.05 T AN A7)7F Fobd Aoz o Fole 9-HH 239 VaRe I3 239 VaRE
oF AA Uehdth oeh o] Y By AT BARNC] Y FLE VaRS ZANE, H-HE
wYe % AEE 274G weha B FAYAT} o Fele] A% TFE VaRE AEdT o
R Eé&t 3704 °1§r°ﬂ A717 AR GEtE o)Al Afolle AAl £AF o] VaRE 248
F3 A s B8RS AAR R wgsty] w2l Al AT A
oz Zthd
4 (KRX)oll 4784 74 Fold ABURA, 548 2 dstzds 2
3 A7 N F3he YEhle A&elth
AN A7

. =
KOSPIAS= 2= (090.1.3) Aser < 100
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Table 3.2 KOSPI200 portfolio (2014.08.29.) (unit : billion won)

Stocks Aggregate value of listed Stock (%)
Number  Proportion Amount Proportion

Constructions & Machinery 13 6.5% 36,531.91 3.5%
Shipbuilding & Transportation 12 6.0% 48,479.09 4.6%
Steels & Materials 18 9.0% 59,235.69 5.6%
Energy & Chemicals 31 15.5% 83,718.82 7.9%
1T 23 11.5% 316,046.86 30.0%
Financials 17 8.5% 142,915.75 13.6%
Consumer Staples 44 22.0% 165,034.70 15.7%

Consumer Discretionary 42 21.0% 201,735.33 19.1%
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N

=2 AASANSE 1000 SAAE FollA 2008'd 1978 20149 8€7HA] 4 Ld7|E

AI7FE ] MekE 7P 2 drske 479 BAIAEE Table 3301] ydstsitt (Choi 5, 2012). A

A/71A S} BanA e Hfode S22/} 7}”}“’ ArEs veplon, yux 2E il
A

o3|

H
gES Uehlth 2 dFolAe 2E 7199 737ltﬂ5° Uehle Az 92 4A
A ARk ol ehr|= Rtk ESI= @A) 471488l gk 71419 d2xAbel o 7197471 dA
A ob v AEe) Azt o3 avAFEFATE o] 83to] FHA A7 sttt 9 A
S2H 1008 71202 257} 10080 28 5 F7)4g0) Fobd Aoz o 4sk, w2 1008
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= ©
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Table 3.3 Coefficient of determination for the economic indicators

Service

Wholesale CPI for Consumer Import Export
A L. Industry . . .
ESI  and retail living L Price Price Price

Activities

sales index necessaries Indexes Indexes  Indexes
Indexes

Constructions & Machinery 0.078 0.053 0.032 0.023 0.033 0.029 0.101
Shipbuilding & Transportation 0.038 0.016 0.022 0.005 0.025 0.003 0.039
Steels & Materials 0.110 0.025 0.023 0.039 0.024 0.005 0.044
Energy & Chemicals 0.048 0.025 0.017 0.008 0.022 0.010 0.067
IT 0.132 0.066 0.017 0.051 0.005 0.021 0.006
Financials 0.172 0.026 0.014 0.018 0.002 0.045 0.102
Consumer Staples 0.022 0.028 0.011 0.030 0.012 0.045 0.052
Consumer Discretionary 0.186 0.088 0.027 0.062 0.013 0.002 0.034

- mYol A 7 AE7Ide] £k Bl tha BSIS FgEe B ARASE FAsgon,
w5 7} 719) 71 5o Bol v B AFAL H oF 60714 oA o Bo] AL JFS 0
A S A% 0.048 ol850] EWMA ooz 240 FnA 0w 2WASE 3 S
£ 9o A=2 W] ARFAY G| A2 A AEE 71 %0] glo] T2 4EH B
doll o &3te] A= 1 ek

2 AReAE @A Ao RE 319 o) F] TESTS VaRe| WEE AS5aAt Ik mebA
3719 o9 BSIO oj3t ol 52 SAs) @A) AF E23 BSIO) is) 3709 o1 8 FAAEE 47

+= 0.62020]t}. 9]

£32 o] &3l PRI L %6}—2}\:} (Table 3.4 Z=x). o] ZARF AAAS
9‘r Ze AR o AyulasE o]RH 2014 8YY 71E AA AAANEE o] R 37/Y o]F &
&3} ESI9] of| 532 -0.32341 L}EH&DP. watA] AA) 8L TE3} ESI-0.27H T} of| & gho] 2o} 37)
Y o]F9] F7)32 AR vhibd 2o g o et

Table 3.4 Regression model of standardized ESI

Variable ParameterEstimate Standard Error t p-value

Intercept -142.51662 28.72 -4.93 <.001

Value of Domestic Construction Orders Received 4.4624E-8 2.8399E-8 1.57 0.121
log (Producer Price Indexes) 37.83423 8.255 4.58 <.001

Export Price Indexes -0.03921 0.017 -2.34 0.022

log (Sale of Motor Vehicles Index) 1.88101 1.533 1.23 0.024
log(Manufacturing Production Capacity Index) 2.96588 1.708 1.74 0.087
Housing Purchase Price Index -0.54424 0.081 -6.75 <.001

F23) ESI o|&7) -0.32342 o] &38le] 2EAZ I 129S KOSPI2007|4 Z2o| t)at Expu]&
2 vz Ste] 349 F% TARGS 9o AASE 99%0) e EEEe)e VaRE Asiugich
(Table 3.5 #%). o W, BEFAL 374 o] % E23} ESIZF BAAE -0.272 A5+ 2AA 3
F4 8ol AP FRoRRE =T VaRE AL
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Table 3.5 Comparison of portfolio VaR (unit : million won)

Same Investment rate Proportional Stock prices Optimal Portfolio

Expected Value 998,785 999,003 999,993
99% VaR 30,945 24,051 185
Loss ratio 3.10% 2.41% 0.0185%

i,
o
%
32
o
oY,
o
2
1
=]
Borfe oy fope o

we £4Fd0) 55 glek. wepd FAZA e BE Arjeagelo
AFAE VIS ZTEBUL TANES ZAE WA WIS s B4F 5 anh e
Aol A Aok A-HE] wao] o3 TEEE| 2 VaRe A VaRe Fo2 Baie 7] tho] A4
EEeleg Foz BE £AFNS BESE EeFee 7S Mo AT S

4. A&

A9 VaR RFS FRAOR FF F74FL WAT 5 7 W) F2 74 B{7IR HE 3
Soll olgHEh. T} 24 BT 1AL o4 BAH Aol FF F714%) met 771
Welol GEL A7 Brk mebA] B ATeIAE G FWELAL A0 WYs] stol
Z7e] Mstedle A71ERd /)Y THedos PES 4.9y Ry AN BF 474
Pkt Aol B4 FAD VaRGS Aot B9 Byve wel U-AH 5L 349 olF 47
W52l that o) Zo] we A2 THE VaRGHE AEHOEA WE 7|7 FAS HAFHE A9l
AAAQ eaanzt bsstthe 242 Avngeh 9y BN F/¥ELAS $F 5go
= 247 ARE TEBLQ Yo BE £o850] AT SYHL UEI Ho] £oBEe TR
2 FASE Pl AAY L EH EES 0] BAS Hasst A4 5As) REEQ VaRE
A VaRS goz Bajsold BEw st AviedFde] tet E8Hoz TEEE Tt
298 22 47 glrk. 44 KOSPR00A4 BASE0% LEE oS TAAE 490 LEEY
28 4B Wiol net £AF o] HTFHE VaRHS BE Aol AR AR RE H A F

3HA (marginal) VaR, 5% (incremental) VaR @ T4 (component) VaRol| |3}
of 3t E&HQ TEZF L Ao 7Hset]
olg} Zro] -y RYPoBHE A AlFAA ulg AHY F7HFLE d5ste] vk oz N
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Abstract

he current VaR model based on the J.P. Morgan’s RiskMetrics structurally can not
reflect the future economic situation. In this study, we propose a One-factor model
resulting from the Wiener stochastic process decomposed into a systematic risk factor
and an idiosyncratic risk factor. Therefore, we are able to perform a preemptive risk
management by means of reflecting the predicted common risk factors in the model.
Stocks in the portfolio are satisfied with the independence to each other because the
common factors are fixed by the predicted value. Therefore, we can easily determine
the investment in each stock to minimize the variance of the portfolio. In addition, the
portfolio VaR is decomposed into the sum of the individual VaR. So we can effectively

implement the constitution of the portfolio to meet the target maximum losses.

Keywords: EWMA, One-factor model, portfolio VaR, stochastic differential equation,

systematic risk factor, Wiener stochastic process.
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