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ABSTRACT

This paper investigates the Value-at-Risk (VaR) of returns on hedge fund index using
RiskMetrics model, GARCH model and Markov Switching Model. Furthermore, we
compare with Valu-at-Risk (VaR) by RiskMetrics model, GARCH model and Markov
Switching Model. The purpose is to find out which of three models has better prediction
and performance for investors to evaluate and to take control in order to avoid unexpected
lost while minimizing damage. The result of this study shows the following: (1)The
back-test shows that the RiskMetrics model, the GARCH model and the Markov Switching
Model can estimate Valu-at-Risk (VaR) effectively which proves that the ability to control
risk is at good standard. Besides, the empirical results show Markov Switching Model can
capture the distribution better than others in 99% confidence level under the back-test.
(2)According to the efficiency of capital usage, the Markov Switching Model performs
better than either the GARCH model or the RiskMetrics model. We infer that the Markov
Switching Model can capture the distribution well resulting from it adopts the
transformation mechanism of Markov chain. The Markov chain contains more relative
information of time serial data than other models do. (3)All three models have the trade off

between the back-test and efficiency of capital usage effectively.
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CISDMCPA 0.0226* -0.0786**
CISDMCPE 0.7096%** -0.0395
CISDMADV 1.2490%** -0.1966%**
CISDMAFV 1.5012%** -0.1776%**
CISDMCAW 0.9430%** 0.0149
CISDMCEW 0.8844*** -0.0181
CISDMADS 1.1804%** 0.1464***
CISDMACY 0.1513 0.0351
CISDMEW 1.0633%** 0.2526%**
CISDMLS 1.0236%** 0.2425%**
CISDMEMN 0.7484*** 0.0744
CISDMFDV 0.7803*** 0.1503**
CISDMGM 0.5863*** 0.0742

ﬁéi: I NI L N L L B H“[*?“ 10% ~ 5% -~ 1%F[fj%§]%7j<i{f§ o
#5 GARCHSLE) % By fh 7l i !
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CISDMCPA 0.6803#** 0.0300 0.1763 0.0658** 0.9137%*x*
CISDMCPE 0.6052%** 0.0055 0.1688 0.0572%* 0.9262%**
CISDMADV 0.7084*** 0.0095 0.0390 0.0340%** 0.9583#*x*
CISDMAFV -0.6699%** 0.2765%** 0.6050 8.7148%** 0.2872%**
CISDMCAW 0.7895%** 0.0041 1.4639%** 0.1447%** 0.7424%*x*
CISDMCEW 0.7380%** 0.0128 0.0894 0.0691%** 0.9201%*x*
CISDMADS 0.8638*** 0.1674%** 0.3520%** 0.3411%** 0.6496%**
CISDMACY 0.3976%** 0.1148 0.0875 0.0870%** 0.8954%*x*
CISDMEW 0.7845%** 0.3078*** 0.0600 0.1058*** 0.8739%*x*
CISDMLS 0.7340%** 0.2590%** 0.0469 0.1167%** 0.8739%**
CISDMEMN 0.5274%** 0.2992%** 0.0231* 0.0518** 0.8585%**
CISDMFDV 0.4479%** 0.3770%** 0.0430 0.14271%** 0.8464%**
CISDMGM 0.6908*** 0.1836%** 1.2436%** 0.4805%** 0.1963**
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CISDMCPA P=0.7829 0.6383*%** 2.4531%%* P,,=0.0087 -683.0563
1-P=0.2171 1.0451 5.7803*** P, =0.0389
CISDMCPE P=0.9509 0.2895 2.9685%** R, =0.0417** -656.0389
1-P=0.0491 7.3556%** 5.9818%*** P, =0.8645%**
CISDMADV P=0.7581 0.7035%%* 2.9872%%* P,;=0.0056 -734.3782
1-P=0.2419 0.9725 6.2883*** R,;=0.0302
CISDMAFV P=0.9560 0.9878%*** 3.1627%%* P, =0.0306%*** -769.2718
1-P=0.0440 1.9568 191.3536%*** P, =0.7501***
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1-P=0.1038 4.7542%* 5.5234 %% P, =0.6238**
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CISDMADS P=0.7841 0.6867*** 1.5048%%* P, =0.0421%** -533.7081
1-P=0.2159 3.2245%%* 4.6856%** P, =0.1424*
CISDMACY P=0.7103 0.4690%** 1.7615%** R,;=0.0030 -486.8797
1-P=0.2897 1.1741%* 5.028 1 *** P, =0.0163
CISDMEW P=0.7522 0.9658*** 2.1626%** P, =0.1029** -421.7157
1-P=0.2478 1.7883%** 0.5698%** Py, =0.3011%**
CISDMLS P=0.3641 1.4215%%* 3.1769%** P,,=0.0296 -450.3691
1-P=0.6359 0.9412%%** 1.5691%** R, =0.0095
CISDMEMN P=0.5118 0.5011%** 0.4566%** P, =0.0469 -144.5171
1-P=0.4882 0.9944%*x* 0.4408%** P,,=0.0500*
CISDMFDV P=0.8652 0.7866%** 0.9160*** P =0.0419%** -324.0918
1-P=0.1348 0.6863 2.5968%** R, =0.2723**
CISDMGM P=0.7682 0.5439%%** 1.0618%%** P, =0.0466** -378.6404
1-P=0.2318 2.1724%** 2.7787%** R, =0.1601**
Sk ek RRRRT T IEG 10% 5%~ 1[IOHE YE o 2 P01 KL REE 0 R REE 1

I:I4

B > P10 FRFIUIREE | = 5REE 0 VS
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Il le LR & F VR il LRpp RMSE

CISDMCPA RiskMetrics 5 0.019 1.6166 9.3193

GARCH 1 0.004 1.3990 9.3066

Markov 0 0 0 8.6697

CISDMCPE RiskMetrics 4 0.015 0.5703 9.6943

GARCH 1 0.004 1.3990 9.8353

Markov 1 0.004 1.1886 8.0275

CISDMADV RiskMetrics 4 0.015 0.5704 10.8288

GARCH 1 0.004 1.3990 10.5437

Markov 0 0 0 10.1182

CISDMAFV RiskMetrics 6 0.022 3.0730 65.7424

GARCH 1 0.004 1.3990 339.6653

Markov 0 0 0 93.4842

CISDMCAW RiskMetrics 4 0.015 0.5704 9.2514

GARCH 1 0.004 1.3990 9.5789

Markov 1 0.004 1.1886 7.4219

CISDMCEW RiskMetrics 3 0.011 0.0372 13.1853
GARCH 0 0 0 0

Markov 0 0 0 8.5497

CISDMADS RiskMetrics 2 0.008 0.0891 7.8514

GARCH 0 0 0 9.0867

Markov 0 0 0 6.3450

CISDMACY RiskMetrics 1 0.005 0.7114 8.3779

GARCH 1 0.005 0.7114 8.4193

Markov 1 0.005 0.7114 7.7542

CISDMEW RiskMetrics 2 0.010 0.0040 5.5751

GARCH 8 0.038 9.8269* 5.9739

Markov 1 0.005 0.7114 4.5640

CISDMLS RiskMetrics 3 0.014 0.3527 6.5194

GARCH 4 0.019 1.3907 6.7894

Markov 2 0.010 0.0040 5.6851

CISDMEMN RiskMetrics 2 0.010 0.0040 1.8541

GARCH 48 0.230 220.0843* 3.6119

Markov 3 0.014 0.3527 1.1209

CISDMFDV RiskMetrics 4 0.019 1.3907 3.6435

GARCH 21 0.100 60.7825%* 4.7442

Markov 1 0.025 0.7114 3.0425

CISDMGM RiskMetrics 4 0.019 1.3907 3.6086

GARCH 6 0.029 4.9095 5.7080

Markov 1 0.005 0.7114 4.0636

oL LRy =2 [In (&' (1=6)"")~In (e} (1=a) )]~ 2°() o 2, % 5. 1% <3 7 (1)=6.63
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o R A AR T (B > GARCH LRV V> RiskMetrics B[ « FE EIILHI{&‘%
PIFEE ey o= a5 ﬁtﬁ?ﬁ [ e A A PR B N il l}ﬂ?’iﬁ%%ﬁ » A[JEY
ff‘x"”ﬂ*lﬁlgﬁiﬁﬁfﬁf » EUAE VY% o i P S g .

Hi%k 8 95%, v &@ﬂ VIR T 0 T %8 R T
RiskMetrics 8% l/ CISDMADS CISDMEW - CISDMEMN i GARCH 47V
CISDMCPE - CISDMAFV + CISDMCAW ~ CISDMEW - CISDMEMN » CISDMFDV {5
SO RS A BEUSL RV CISDMADS f7 8 L b < BRI 1% S [ P8
B o i s ﬁﬂaf@ﬂﬁﬁwﬂ@? PR B it A AR
(Rl o P ST ANGEE fflifi [ o RiskMetrics f5 21 GARCH T&ﬁjﬁq?ﬁ?‘xﬁiﬁ'#[

1 9 90%[F 2 V™ SRV [IWHIESE R T 1R el
RiskMetrics 8% /' CISDMADS ~ CISDMACY ~ CISDMEW ~ CISDMLS + CISDMEMN
i8R GARCH L5V CISDMCPE CISDMAFV + CISDMCEW - CISDMADS -

HIEE o 2 = R s}% fir = Wﬁ l?”lé ’ mﬁ# m‘éﬁ Fo j\@&ﬁﬂﬁﬂﬂ“l
Bl AT AEGE [fif o] - RiskMetrics BUE[ &0V V> GARCH fSLE] A5

A o S [ RS AR A T B AN pUaE N R o R AR

BLETE 99% ~ 95%]] 1 90%|F—¢%1 FrEl ’JF’“H:?jF'FJ—ﬂEII s EL PR JEJjEI?ElJF Joo B

pLA Tﬁﬁiﬁﬁrn”ﬁ P P F- o AR Y o PRI R B A P R R R R A AR R
EJ%%'%‘*%H& 2

i

A ﬁ[}%ﬁfﬂ‘ RiskMetrics 15 5] - GARCH LB I W [, " A qHUg st B S5 il £
@ﬁg\rmﬂﬁ[# G T A il _ﬂ,r(mghpiﬁ[]ﬂb Jo Y& {3 4]’ Iﬂru.iém
B [ﬂ;‘)y/éPE[ﬂ:T » FELA R - s Y SRS e g o g ]ﬁiﬁ%ﬁ F'Jﬁ'rﬁ'k’

Fife

B U R U R R R - SRR [N
FH s ) R @ iR S o i) RiskMetrics A8 %] ~ GARCH 5057 2t i fifi iy fﬁ,gf Fo 7
- A R T I RS g W
WEEZEgrs (I)EP)L“WFE'P B DERG P At BRI - JES0R L L i A s
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e LR &g VR &P LRpr RMSE
CISDMCPA RiskMetrics 11 0.041 0.4806 7.2253
GARCH 6 0.022 5.3711 7.2101
Markov 9 0.034 1.7111 6.6250
CISDMCPE RiskMetrics 8 0.030 2.6607 7.4974
GARCH 5 0.019 7.2160%* 7.5944
Markov 15 0.060 0.4751 6.0973
CISDMADV RiskMetrics 9 0.034 1.7111 8.3545
GARCH 8 0.030 2.6607 8.1617
Markov 10 0.037 1.0185 7.7209
CISDMAFV RiskMetrics 9 0.034 1.7111 54.1369
GARCH 2 0.007 15.6946* 240.2313
Markov 0 0 0 71.3811
CISDMCAW RiskMetrics 7 0.026 3.8687 7.2109
GARCH 5 0.019 7.2160% 7.4221
Markov 15 0.100 0.4751 5.6688
CISDMCEW RiskMetrics 3 0.011 12.2393 9.9160
GARCH 3 0.011 12.2393 7.8033
Markov 7 0.027 3.2877 6.5409
CISDMADS RiskMetrics 2 0.080 13.6954%* 6.2082
GARCH 0 0 0 7.0691
Markov 2 0.008 13.6954% 4.8651
CISDMACY RiskMetrics 4 0.019 5.4248 6.4827
GARCH 3 0.014 7.6881 6.5377
Markov 5 0.024 3.6766 5.9162
CISDMEW RiskMetrics 3 0.014 7.6882% 4.4586
GARCH 25 0.120 15.6070%* 4.9138
Markov 5 0.024 3.6766 3.4709
CISDMLS RiskMetrics 5 0.024 3.6766 5.1674
GARCH 16 0.077 2.6882 5.4552
Markov 12 0.057 0.2314 4.3336
CISDMEMN RiskMetrics 2 0.010 14.2925% 1.5562
GARCH 60 0.287 124.1790 3.4607
Markov 4 0.019 5.4248 0.8456
CISDMFDV RiskMetrics 5 0.024 3.6766 2.9171
GARCH 29 0.139 23.8900%* 4.1287
Markov 4 0.019 5.4248 2.3241
CISDMGM RiskMetrics 12 0.007 0.2314 3.0434
GARCH 16 0.077 2.6882 42716
Markov 9 0.00 0.2218 3.1066

Sk ;] LR =2[In @ (1-@)")~In (a)(1-a,) )]~

I:l_

20 o 2 FA T %EAF, ¥ 1 (1)=6.63 -
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Tl LR ER e ERriae s LRpr RMSE
CISDMCPA RiskMetrics 17 0.063 4.5165 6.1740
GARCH 12 0.045 11.2062 6.1583
Markov 24 0.090 0.3357 5.6177
CISDMCPE RiskMetrics 17 0.063 4.5165 6.3987
GARCH 14 0.052 8.0860 6.4717
Markov 24 0.096 0.0543 5.1337
CISDMADV  RiskMetrics 17 0.063 4.5165 7.1135
GARCH 18 0.067 3.5881 6.9704
Markov 24 0.089 0.3591 6.5400
CISDMAFV RiskMetrics 14 0.052 8.0859 48.7380
GARCH 3 0.011 36.7360%* 187.6073
Markov 16 0.060 5.5705 60.5275
CISDMCAW  RiskMetrics 17 0.063 4.5165 6.1806
GARCH 9 0.034 17.2412 6.3309
Markov 25 0.100 0.0004 4.7935
CISDMCEW  RiskMetrics 4 0.015 32.4735 8.2346
GARCH 10 0.037 15.0276* 6.6672
Markov 18 0.070 2.7680 5.5150
CISDMADS RiskMetrics 2 0.080 37.1995% 5.3695
GARCH 3 0.012 32.4310% 6.0283
Markov 16 0.065 3.6888 4.1273
CISDMACY RiskMetrics 9 0.043 9.3720% 5.5327
GARCH 8 0.038 11.3002% 5.5912
Markov 17 0.081 0.8581 5.0120
CISDMEW RiskMetrics 17 0.063 4.5165 6.1806
GARCH 9 0.034 17.2412 6.3309
Markov 25 0.100 0.0004 4.7935
CISDMLS RiskMetrics 7 0.033 13.4890% 4.4785
GARCH 26 0.124 1.2936 4.7995
Markov 16 0.097 1.3774 3.6686
CISDMEMN RiskMetrics 3 0.014 25.8050* 1.4013
GARCH 64 0.306 67.7795%* 3.3911
Markov 8 0.038 11.3002* 0.7092
CISDMFDV RiskMetrics 8 0.038 11.3002 2.5469
GARCH 39 0.187 14.2578 3.8440
Markov 15 0.072 2.0322 1.9735
CISDMGM RiskMetrics 14 0.070 0.0670 2.7617
GARCH 28 0.134 2.4489 4.2528
Markov 19 0.091 0.1973 2.6299

Zho ] R =20 (@(1-0) ) —In (@i (1=a) ™))~ 2°() o 2 *5h 7. |%EH% ¥ 7 (1)=6.63
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TS o RGOS S pOERSE » [V RIS 700 B - L& AES
607 1 » ;ﬂﬁ,:ﬁ Fﬂ‘*ﬁﬂ% 5% > ré,]?J LA PURY = A Elm; = ﬁlggugg;g LE1 RN ik A
# £y MANROUP ~ 5 8¢ Alexandra ﬂ'%‘azf & El=" - MANROUP %r i tﬂﬁi-ﬂ)\_} 200
[EL3_7v » B Man of Charge ﬁLQ#ﬁlﬁL{i} 6 B 7~ #}’F[I"}ﬁ@,’ﬂ%@fﬁ 70~75% o
P} Alexandra =™ - L HEEY 3 @ A ELE S H R IR I?ﬁg ET o SiERE L & PR
E%Fﬂﬁf?mwa§%$w7%WE@iﬁoﬁmﬂw~p ﬁﬁ&mg
3 WQWTﬁﬁﬁﬁﬁﬁ%%%mm%@Uﬁuw T
b £l = ° } B VR B TE P #ElE FL £ (exchangeable bond hedge fund)
i ey /][ 1= Y ?"E‘Eﬁ i [Fil T 38 7 ool L 2 gD @i ( hedge fund strucknote ) °
IIT/'3 FF? Fﬁ#[*f‘” F CEREERAES iﬁ“’?  FFE TS5 IR L 2 o iEfe 5L
Fﬁﬂ%iww’@ﬂﬂ TREHIE % > = M s S P By il el
nﬁrmﬁaﬁﬁfwwmg

wwﬁ#%mgQWM@V%ﬁ%jﬁ3ﬁgwaaﬂuaﬁo%m’?%%%
’FIEZJ“ A %J;JJ E"’i&%l ifj,ﬁ‘/ IEE 75T R e [’;EITFIEZITL( Alexander, 2005; Chen & Tang,
2005 ; Giot & Laurent, 2003, 2004 Huang & Lin, 2004 ; Chiu, Lee, & Hung, 2005 ;
Brooks & Persand, 2002 ) - [0 &’ﬁ] H]Jﬁﬁ#ﬁ?]‘%ﬁ%ﬁﬁﬁ & e fify }g.gijfﬁzij I'FL[ 4 ik
P ¢¢ﬁwmmemﬁwﬁ%mmmﬁﬂbﬁpiwmﬁJ@ﬁ@mg&@
By et @ ffi » 703~ 47T RiskMetrics f5LE[%* GARCH #LE] W [ ' A qH A5 7 A ”"'T[F‘,
IR T R S G T e iy
FEPIRREC BRIN e RV R (R TR PR I P

.Aussenegg and Pichler (1997) f{i™| 5 7 T [ﬁj e B AL > FHET 2 ﬁflf[ PR, F |5k ﬁ I}

Wwﬁﬁfwmwﬁ’%ﬁﬁfﬁﬂ@%w?«vmﬁﬁMHWM@ﬁﬂkﬂ%’
I & Bl Y & Fﬂ[ 1% ( Convexity ) Eﬂj‘ F [f' BRI ETE o 2 b @ji_* RRNE]
ZE ?“ﬂ rﬂiﬁi*ﬁﬁ:¢W§w%$WL§””ﬁ#“iﬁMiLE?th
Y YA T o Alexander and Leigh (1997) #27|RiHpAEFEES T 9k~ fRErpit
FET $E 0 20 GARCH = 7843 (TR MR i 20 AL ) 3% - 3901
SFIE [ﬂlja‘q;]pu:nbpu[%fijgijﬁi[ %E‘IF‘[;HJ SEE rJIéI SERSES ﬁ%,’(ﬁp@%‘{
ot SSERE IR R D A5 ) GARCH [fl'?ﬁ]?ﬂ:ﬁ‘?” (R T L rpelﬁi
*ﬂ“%%M%%}Fﬁ*HWM@ﬁ@ ﬁ%pé’GmmHﬁi*ﬁ]wﬁ

14 o Vlaar (2000) FJHFRpIASLERE - %{Eéﬁ%@# fidh Bl - H A B EE
{%ﬁﬁgﬁyyﬂ@&ﬁ@ﬁg,¢ﬁﬁﬁ@mm}?%w@%5@?%@@
LR vy I%?' o i PN SRR ek (P R AR R B i 7 ﬁ fE55 [ GARCH fivZt
Py RS =R e Bl @*E:‘Eﬁﬁiﬁiiﬁ > McNeil and Frey (2000) 107 I,EL[E;JF
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T W 0+ )R S £ R 53 RO A 1) AR(1) — GARCH(L1)
AT e SRSk e T” lﬁlﬁﬁ“ﬁﬂjﬁ?’* IR A 'J%%ﬁ&'ffwlf‘ Ll
IR fosh AR o IS SRR 2 o T 96 53 T
gi&'*il%\;m el []Ejﬁ”[ﬁ,;, “fﬁl PEI}%%UH @#U@N EEILJ I’ﬁf A E ', £ o ledf
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TN (R T ATRL P SO - T ORI EREEA R (% - ¢ 53 RS P R
i [“”*ﬁlﬁ/\ ﬁﬁi{lguﬁﬁﬁm > [ E] [;g’lil i [[1fY Generalized Pareto
Distribution ( GPD) #[l FLp ) FJ’#?%J[E“T?"FIJF%FEH f HE’VE‘F’%’Hﬁ%‘ (2006) 73
HlII'] Gaussian GARCH ~ GARCH-t ~ GARCH-NoVaS =" 3 788 GARCH ﬁlgﬁj HFEFS
S B (W Crude ) [ -
BT R - FIAS 225 B EIRYRLE S WD > TS IS T G (Mean
Absolute Deviation * MAD ) [ﬁ:t b EE };.@]‘ F{[fﬁg{_’k@% WP F ﬁ' %~ )
R G PR SR PSR- R - ?4%%%«5? : IEIF' FURESERI R B A
[l > 5 78%¥ & ') GARCH-NoVa$S ﬁ;ﬂpuflﬁr IR SRR R AR Fﬁ]ﬁ[
HIZRIESER R B S FI?F'[JEHJ‘ M= I'] GARCH-t ’FiF'J%%‘ﬁﬁ*E RAT R A !
U e 3 gD E T mffwfpam B S e R S R
{11 GARCH-NoVas HUEIFEIEE | - P01 g[ﬁﬁﬁaa@w"} T )
g TR R ?;]%JE?I‘ » GARCH-NoVaS U E[ 7 [E [ I'| ##1K Gaussian GARCH LB Fr %
BRSO R TG > T ST GARCH-t frw (S FRAO T IO AP
i+ GARCH ?'{nr‘gpjr%i L iR Iql [ ulq ﬁv;? field5 ¢ 53 PEI £ ﬁ[s[ > Burns
(2002) T S&P 500 (15[ ff » L4 GARCH #2171~ 457 gﬁm VEE
WIFSA S8 - GARCH L[ §g i"ﬁ""]“‘% A o S Iﬁﬁrﬁﬂj‘ :EE‘%E'YEUIE
AR E % P S B o pict gy b= 1)~ ) A '7J§ Hansen and Lunde (2005) R
PRI B Rl GARCH(1 1)fc_31rl BV FHASLE] - PIERERRR T 2= 'irTIﬁ“ﬁ
& (leverage effect ) » 7 & F[ J BRI S TI/}H GARCH LB 2t fiaa i % 5 ] -

4. = AZ 2R Y0 Filardo (1994 ) > Durland and McCurdy ( 1994 ) » Peersman and Smets
(2001) ft Hamilton [ i A EEASLTY > 00 72 fEURS 3 Ll < e el 75 £~
]["Miﬁ 7@ ZliSRA R 'FU@FJF%LE' EH [ F IJFFH[EJ Campbell, Huisman, and
Koedijk (2001 ) F[|= | i fifl poffs3 g = — Hﬁﬁ%%}“_&?” SR (EH TR

IE\T ( Sharpe Index ) fiu™ A«/ﬁ?ﬁ T j E LR, l J i i VA VE S e B
EIT&EH'FIEH RN ER| ']J‘*rE' fjﬁﬁifﬂ B 20w Bsa]jﬁjl‘ﬁﬂ[ ?‘ S
P L3 B gl 53 ﬁ BT ¢ 53 [l e » PRACRRHUBLL > 0 Ifio
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(2002) F[H]— 4TRSS R ﬁ%&’ﬁufaﬁ MHRUHTT 67 B P i g I
£ o M IE?%F” I 1 e fE v yj A pORBE » EHLE]E S GARCH poyd
PORITE » STV Ry o (R fef ) o o pre AR B SE R g -
o R R PR B o e g uJF* e LA P AT E R 5 AL e A BT
F11992 & 1 F[ 2 [1% 1997 & 12 £ 31 [ » 5} 1506 *?Hv[ FHBPYR ) &
T BT 2V R 53 s MR R (PR S R 27 2 38 GARCH
i‘”f%’ P PRI DR R i VAR RIS o e G T ET R P 1 R S
SHELHIG o ()7l 33 Rl ?wéﬁ‘l‘iﬁkﬁt‘” PR - Bz pripE = AES S
‘[‘ik [P AT AV E PARE R SR GO Y 2 Eqiﬁﬁﬁlﬁrﬂ H
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R T £ PR SO B 8 1 S 005 nguﬁl;g[ £|H] - Alizadeh and Nomikos (2004 )
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INESEAE - Llfﬂ%ﬁafﬁ FEA M1 1984 5 5 5] 9 F1% 2001 & 3 £ 28 f1 > Hfi
1984 & 5 F] 9 12 2000 £ 3 F] 29 [1 (829 &) HyAE 4 [F|¥%F] » 2000 & 3 £] 30 [!
% 2001 F 3 F] 28 FIERARA 9F oK) o #EAEN ¢ (1)7 FTSE-100 & S&P 500 Jfj#
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WPRBEIE - QTR IEE - S E R T e 5] ﬂjiﬁi@«pﬂ% [
RSB LSy < A ) SR PR R D B T AR SR R R i
P A R R AR ISR e (R [

.Risk Metrics f5t &[4 £} J. P. Morgan RiskMetrics Group (RMG) % Fﬁ‘l &~ 5 1988 F

RiskMetrics Group (RMG) & J. P. Morgan Y50 e » 5 20 F{JJ\’?Q“]J R o S
FEHAT - I FPHE AL PR E AR B
[ ERASE o = 355 (Portfolios ) v/t i fifl i’ E“W @ =" (Risk Factors) ./ f&
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