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Abstract

This study makes assessments on the performance and market risk of Taiwan’s
financial holding companies (FHCs) by using Risk-Adjusted Return of Capital (RAROC)
and Value at Risk (VaR). According to The New Basle Capital Accord, the market risk of
Internal Model should be adjusted, and the Bank for International Settlement suggests to
use the Kupiec backtesting to select the best full valuation method for estimating adjusted
VaR. Therefore, we evaluate the performance of Taiwan’s FHCs by RAROC calculated by
the expected return divided by VaR. The results show that some FHCs achieve better
market risk control than before, including Chinatrust Holdings, First Holdings, Waterland
Holdings, Mega Holdings, Fuhwa Holdings, and Fubon Holdings. Furthermore, most
FHCs perform better than before, such as Taishin Holdings, Waterland Holdings, Cathay
Holdings, Fuhwa Holdings, Shin Kong Holdings, Jih Sun Holdings, Huanan Holdings, E.
Sun Holdings, Chinatrust Holdings, SinoPac Holdings, First Holdings, and China
Development Holdings.

Keyword: The New Basle Capital Accord, Internal Model, VaR, RAROC
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3> B 5EARMA (p, Qi3 e 18 7 2R b h R fc{riE 4 B Bplh Rk
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#4-1 1482 P2 ADFH {34 %

i 94217 T-Statisistic Prob.-value 1 #8437  T-Statisistic Prob.-value

a4 -3.4385 0.000 o AT -3.4385 0.000

B =N -3.4391 0.000 Frok A & -3.4385 0.000

W‘fr L FE -3.4385 0.000 % E % -3.4386 0.000

B 14 -3.4384 0.000 i BT -3.4386 0.000

ENNEE SN -3.4386 0.000 PR -3.4386 0.000

RERE -3.4386 0.000 % - 47 -3.4388 0.000

ERUE i -3.4386 0.000 PR 4LT -3.4386 0.000

%42 gpdpiiadZ Hie e

& - @ T-Statisistic Prob-value &3 =7  T-Statisistic Prob-value

Ea & -3.4389 0.000 e ATE Y -3.4389 0.000

BN ER -3.4389 0.000 ;TR £ 47 -3.4389 0.000

& ’«? & -3.4389 0.000 RE £37 -3.4385 0.000

6 -3.4390 0.000 ZE £ -3.4389 0.000

ENNN ¥ i -3.4386 0.000 R e -3.4390 0.000

mEEE -3.4389 0.000 ¥- &1 -3.4389 0.000

R AR -3.4389 0.000 PEEY -3.4390 0.000

%43 iMoo Pz £ o7 2 ARMAR | e

i ARMA i#827 ARMA £# ¢4 ARMA &8 44 ARMA
Ea 4 (3,3) oAE (1L,1) Eshf (2,2) oiEE (4,2)
BAEE S (3,3) ATRAE (L) BWmES (L1) AR &S (9,1
B3 LE (3,3 RAEEX (1,1 B3 & (1717 BE &8 (26.26)
Bg1a (1,1) ZEAF 4,4 BFEE (3.3 22L&y (1,1
2 LAF (5,5 YRGB (L) LA 4,4 CEiE (L))
aEBE (2,2 F-87F (2,2 REEE (22 - &8 (1))
THAF (2,2) PERAE (2,2) Y¥EE 44 PEEE 49
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#4-4 2 %82 7 2 ARCH-LM Test

B A TR? Prob. ifgad TR? Prob.
g 4T 14.7739  0.000 o AT 11.3567 0.000
EELRE 19.5030  0.000 Frok A & 38.5632 0.000
l.?]i‘r 1 99.9031 0.000 R L5 31.6416 0.000
s Ry 4 0.3759  0.539 e SN 28.1322 0.000
BN SN 24.2213  0.000 PR 3.1958 0.073
hEEE 11.3654  0.000 % - 47 0.5710 0.449
i 4L 20.4515  0.000 P R4 100.2281 0.000
d i Td 4B AEk RATH TG

%*4-5 &4 2 7 2. ARCH-LM Test

EfFH TR? Prob. E3FHE TR? Prob.
EFa ki 1.9006 0.168 o3 TE I 2.5704 0.108
CELE 7.7672 0.005 1k £ i 2.9866 0.083
W%‘ E¥r 0.5798 0.446 HE &4 17.7827 0.000
R &4 0.4645 0.495 e o 15.4478 0.000
BN 1.1012 0.293 NN g 0.1848 0.667
ihEE P 41.5751 0.000 k- & 1.1622 0.204
e g 0.0714 0.789 PEER 22.5032 0.000
TR A R A7 2 Gk -
YO8 BIARERF
ERE GRS R w o % B AT Sl Flt TR L £
P H AR P2 g 2 orReif 2 GARCHE ARMA(p, 53] » 2 S8 i 2+ 5

FF 504468247 L REFATT G2 (S > M-St~ VaR o TR
BERELZGEMETT- KT8 THEY9NEEGHERE 10 chfF g P
&

o d B A AP BEFRELS00LT s VaR2 B %
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ER B3 % Hic ERL I B3 % Hic
#3417  GARCH 0.7867 S #7417 GARCH 0.7687
® %%  GARCH 0.7317 #% 4%  GARCH 0.6538
B3 4  GARCH 0.5675 R & % GARCH 0.6844
Ba1a ARMA 0.8152 #E48  GARCH 0.7344
1 .L4%  GARCH 0.7667 ¢ ee ARMA -0.9518
®EH4E  GARCH 0.6781 ¥ - a4 ARMA -0.8351
i 487 GARCH 0.8249 P FE417  GARCH 0.6265
247 L Ao P A e R Sk
ER ey S B3 IS it H B3l 5
Fa ki ARMA -0.4801 SETE ARMA -0.0781
L ARMA 0.9782 Rk &4 ARMA 0.0909
M3 £ ARMA -0.8967 RE &4 GARCH 0.9281
B & ARMA -0.9217 EEL GARCH 0.9709
ENNIP-F ARMA 0.9523 I E ARMA 0.6562
wEL GARCH 0.7572 ¥- &3 ARMA 0.5611
AR AL ARMA 0.7083 PR &4 GARCH 0.8528
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BOSETR e B BORETER ne M
A I =P iR oy W2 =S
= 0.0691 0.0668 0.0704 = 0.1086 0.0686  0.0704
o . s . . .
% 2R % 2R
i 0.0643 0.0671 0.0690 ] 0.0482 0.0525  0.0547
g b
B % 2
?I: 0.0681 0.0659 0.0687 ;1!) 0.0764 0.0555 0.0488
L £
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s . . . g . . .
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#i7 £
hE= ks
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87 £
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s . . . g . . .
F7 % #7%
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= £
ol 2k
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% £8
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- . . . g . . .
) e
e 0.1491 0.0665 0.0701 ) 0.0536 0.0496  0.0458
3= £47
an i)Lv _
0.1464 0.0663 0.0706 0.0617 0.0668  0.0544
87 EA o
" E 0.0675 0.0663 0.0603 " E 0.0574 0.0677  0.0585
s . . . g . . .
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#4-9 Aoz wmpg
) 5+ RO ER® APES Ui = S

Kupiec ) ) .

AP T AP 4dpr T 4P 4P T 4Pz
Backtest ) )

S BFE ¥ Sl BIFE F S pFE 3
Fa 4T 12 0.0257 0.0166 16 0.0025 0.0207 8 0.3682 0.0104
B8 14 0.0365 0.0168 9 0.2036 0.0123 5 0.7408 0.0068
W? L& 9 0.2582 0.0115 11  0.0970 0.0141 8 0.3794 0.0103
Fgie 5 0.8945 0.0052 10 0.1024 0.0131 8 0.3906 0.0102
I LE 2 0.9833 0.0026 6 0.6524 0.0078 7 0.5078 0.0091
hEHEE 0.6511 0.0078 7 0.5064 0.0091 8 0.3668 0.0104
AT 16 0.0024 0.0208 18 3.89E-04 0.0233 8 0.3688 0.0104
o ATELE ] 0.9962 0.0013 24 4.95E-070.0312 8 0.3654 0.0104
Fre A i 4 09500 0.0041 5 0.7841 0.0065 8 0.3696 0.0103
R%EEs 3 0.9476 0.0039 16 0.0023 0.0209 9 0.3599 0.0105
FEHAE 12 0.0471 0.0157 14 0.0472 0.0159 8 0.3571 0.0105
PG 0.9996 0.0000 16  0.0024 0.0208 8 0.3668 0.0104
F- 417 0 0.9995 0.0000 24 3.38E-070.0318 9 0.2273 0.0119
PR 5 0.6512 0.0081 7 0.5064 0.0091 7 0.5064 0.0091

#4-10 & 4o P 2w mpzg
. I =T Fotix B¢ R

Kupiec .

Y E i Zpr Zpr T 4P %Pt T 4z
Backtest , ,

TH BFE o oE BFE ¥ Sl BFE X
Fa £¥ 3 0.9949 0.0014 13 0.0184 0.0176 9 0.3198 0.0109
®8&¥F 11 00720 0.0149 9 0.2102 0.0122 8 0.3226 0.0108
@]? £ 0 0.9994 0.0000 6 0.8625 0.0054 8 0.3253 0.0108
B s 1 0.9945 0.0014 6 0.5949 0.0082 10 0.3103 0.0110
NN o | 0.9994 0.0000 6 0.6090 0.0081 8 0.3239 0.0108
mEEF 10 01274 0.0135 3 09373 0.0041 8 0.3226 0.0108
YEER 9 0.2102 0.0122 7 0.4595 0.0095 8 0.3226 0.0108
cATE 1 0.9951 0.0013 8 0.3253 0.0108 8 0.3253 0.0108
AT E 1 0.9950 0.0014 15 0.0039 0.0203 8 0.3239 0.0108
WL &4 18 0.0002 0.0243 9 0.2136 0.0121 8 0.3267 0.0108
EE L 0.9950 0.0014 7 0.4595 0.0095 8 0.3226 0.0108
N 0.7408 0.0068 7 0.4506 0.0095 9 0.3144 0.0109
ERE i 0.4580 0.0095 3 09369 0.0041 8 0.3212 0.0108
PEE£¥ 10 0.1249 00136 6 0.6034 0.0082 8 0.3185 0.0109
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£4-11 LA 7 2 pHFEM

AR F TGEYEEM LMo P FEH R

Fa 47 -0001482 S AT -0.000182

L 0.000074 #7k 4+ & -0.001161

B3 %  -0.000900 F%E%X  -0.001215

B34 -0.001709 Z=E4HF -0.000562

L4255 -0.000181  F BB -0.000124

wEZHLE  -0.000721 F- 47 -0.000876

EAF -0.000684 P OFEALF 5.08E-07

£4-12 & b P2 spdpdpp

E¥ LA EYEP EELHE PP

£aq &£ 0000174 ~F74£47 0.000823

BE8&F -0.000157  #TR&F 0.000361

B% £4 0000518 REK £4 0.000569

B3 &3 -0000744 ZE 43 -0.000133

T4 -0.000103 ¢ E &4 -0.000029

mEEY 0.000332 ¥- &3 -0.000248

Se# gpe 00000121 P E&£¥ 0.000124

%4-13 % 7S 482 2 2 RAROC &

FFH WP VaR 4 pr=i#c B ¥k RAROC
142 -0.001709 0.0711 4 3 -0.008012
a3 87 -0.001482 0.0704 8 3 -0.007015
I X .0.001215 0.0719 3 3 -0.005633
L& -0.001161 0.0713 3 3 -0.005428
A& -0.000900 0.0687 8 3 -0.004367
%4 -0.000721 0.0699 6 3 -0.003435
247 -0.000684 0.0717 8 3 -0.003182
#£47 -0.000562 0.0687 8 3 -0.002726
#17 -0.000876 0.1464 0 3 -0.001994
#47  -0.000181 0.0720 2 3 -0.000840
3747 -0.000182 0.0726 1 3 -0.000834
Z3 -0.000124 0.1491 0 3 -0.000277
417 5.08E-07 0.0675 6 3 0.000003
#*%  0.000074 0.0690 5 3 0.000357
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%4-14 & 34472 P 2 RAROCE

W F VaR 4 pcsi#kc %0 2#  RAROC
B % £ 47 -0.000744  0.105 1 3 -0.002358
¥ - &4 -0.000248 0.066 3 3 -0.001236
%28 &4 -0.000157 0.054 8 3 -0.000954
W A e 0000121 0.067 7 3 -0.000595
£ 5 £ 47 20.000133 0.075 1 3 -0.000591
2 &4 20.000064 0.053 5 3 -0.000403
24 &4 -0.000103 0.087 0 3 -0.000397
£5 £47 0.000174 0.108 1 3 0.000535
PR &4 0.000124 0.067 6 3 0.000611
#7% £ 0.000361 0.090 1 3 0.001334
RE L3 0000332 0.069 3 3 0.001602
B3 &4 0.000518 0.076 0 3 0.002271
FIL &4 0.000569 0.065 8 3 0.002919
S3T&47 0.000823 0.084 1 3 0.003261

55



3
by
A
12
-%g

3
J
™
oy
e
-%;\?

EH T E"L P L TP TR Hh e e IR Kip2t g a4y
DPH LRI T2 R G T RIGH R VaRE 7w R RE M ek Y
VaREE 5 £ B3 B PRpy mplR S s iR EFraK-d 4y

SRVaREA G 7 Fh e VEEIET f R B E LS AR
2 A ek PR v VaRo FIMH B3R Y LGRS T

VaRE ¥ N T & T BHIZ T o

G LI PE L A P NT AL L ST iR RBIRER A
oo B BB ATT R R T AR RN SRR F R E B2 PR g

Mo g% A VaRBCR| I 4e 1038 fEH £

)
¥

SR N IRECA e it T
BT o S BVaREA A F 5 ARG ehw mpRE s 7 @ &
FEFR A REEATIMOP LIRS IA T LAF REFEE S S HITRE

Frk A Z CHEE LS P REE B - 4T P OFAT o @ g R R

I e PRy R RIS AR FE R IR (U F
AR H VAREEY A F 5 S0 R o o wimiplR T @ kil & F 2+ R0
&

TN EN TN L F T AN N

She

ThET - RTR A

REAP P B Ao A R R RE DA PR LR EE VR A

56



o
)
[e
it

Ll

-
%

‘}l\\
o

=|
T
\_
=

2
=4

T

.
<
o
=

o

/\‘
fon
“E

W

>
.ﬁ

T
E

TR - AL s SATEET 2 LT R E S - i T AT
HB-EZa8F7 - REHEE  FNEE - ZEFHRG [&]*1% LR P BRALFE o T

P Sk GAPRIRE AP LAY R B R e RSP FRE

Y

PRRAA N A A FHEE L G ARk BN A B

B R dad 2w 5 X o BEn B (S ek e A RO F AR .

2|
K
>~
T
"
5
g...
>~
T
2]
4R
‘F:\
N
i
435
%
Yy
Ex)
¢
_J
=1
.“?
s\.g
(\x
it
v
A
€W
e

=8
0.
P
_H7.
=
£r
v
0
Rl
3
|4
|
{\
\_
=l
W
gl
\m_
3
|4
[
(\n
[Eie
=
£r
v
W
|
pat
ol
{\n



A
AIAPHERL RS LT LAY B AR ELE Y- Al BB A2
RAROCI R 5 f fE > 27 H g4 s oo PR AAZAR
BHAR e m HARS RAER VR A B RN ARP AN 2 B EEEAIRT Aol 2

oo Ft o HEE MG oA AP HRA -

RAROCE & f Eehid & R FIE K p 308 b " A B h@Efy » %0 7 2

FARAAZART BRI F rig A o RIARHFPOAIRY T E AR I MO P 3 R

R 0 oA BB TP AR B D L3 R S p R
RG24~ SATRE S EFRF UK FT RERE ¥ -8R
FAFCATRAZ CRRES ESAF - RFIALY > FHEP LD ED
AP P ERFAEGREG S REETEA R AW P2 BB 2 PRy

FAGART R R B kA MApHREL AW

@5 d RAROCHT fe2 i % H Mot £ #TB % 5 - BT L Fg s -
JHAT S ZEHGT S SRR LT o KT AN VaREH B Y

NP G fHe B G A Y FonT B9 LA .

EERELST G FHFPEBE S OATER KA F S RF A
WA 3L M2 P LS TERRE £

Fa b P RAR YR AR 2 LER VR ER - EEE S 5 NE

B

o &4 B A47 o 2 A ZRAROCHT R2 S5 v gt » B Lo b K 3
FTRE CREFEL CER A CPRER PR AR X LA VR A



iR E Ao w5 VaRed {8 » 3 ok

f

MOUE B E @
*

%
FRITIIA AT B

i

o ATELET LgLiT ~ 5 - T2 ERE UG- RERE i]'\ LE AT
KAZ RELEE -~ Es T -FF IR0 b F2BEG - Faizaf

WP FER RN F AR AHEEE N o

§OTIER AP hd D PRI OR D B Y Soer R OE T T R AR &
HgTH S 2 R THRMATEF R E > RS2 28 HapdpaRpig 3

PP HEAL o FREEVF O SR ERFR AL ST

TN

| c
=1
[
f

Fropt - B Eprs Bu o FRMI AL

B EMRERANRTER FIR L - B A TARIEFHRTHE -

59



=
i
NS
ht!
o+
(i}
-
=
Q
@)
B
[k
Aat
Ehd
.\'N;
N
i}
(\x
3
iy
S
&
(\x
ik
Exd
|

] 5 #ic
Efraod s zis s T AR DI 2 L2z Tig RAROC I1ILE &> %8s &
A > B TRLP L RIS AR - H i G T AR
Modm FHEFL ST 2P YL L ENABTHF o VAP IRIFE

BIPHLL 8T I REFLIRFT RAN P NEE BT e B AE £
{

IR AP EY S ARRE Y - K 2 PR Rt ARG HE DY Hons
EREE T ED T L B WP S AR R T > B B b kR
BRI E

LAy P AR L PR B ¥ o
AT TR TP T AR EREFA NS KA BRA T E - X A2 P
B T At AR MM E S FREGY S T RAG O LEFAY DX

hEFRCE o B LY E RN EH AR TGS L Ao

B Xy 2 4] b e P2 Bk R R AT o 2R



P¥oew

B
X

;ﬁz yET R L R IR B F

s
»
“M

51’ ?. lﬁf; # & ﬂ‘ ~ ]ﬁ-é‘}
A2

—\\

S ERBIFLET

Y WERETT R T AR 4

bt TR R G ITL RN GE o T

FHARGE G RBT 2

%&@ﬁﬁ;»@@?iﬁ?

o £ fRAA S P 2w

61



34 2
¢ 2R

# 8 (2004) TIIRAROCIER AW 2 7 5 re—l 5 20A F 8% 22 5 6] >
Rzsein  FRGFREFGFLTRLGS

i w o BB ERAAT (1998) T h % EHE RN — o PR E
%;“J’if;mmﬁﬁﬁ’%‘4‘$’57%po

ﬁ{ﬁﬁﬁﬁf(%&)r“%&iﬁ%&%ﬁ%ﬂﬁﬂ;?ﬁ.2  FREL
: Jw 4 0 737-758 T

(.
S~
o
=

F#F 4 (2004) 0 TEE R THREZEIER G E ' I &
:iﬁw‘fv—ﬁﬁ’81116ﬁ °

X(%ﬂré@GM&Hﬁﬂﬁﬁm@mm&%m*ﬁJ? ? 53R
X5 -8 5 133-154 |

HF e R AR E SR S (2005) T = A & R R WS B R R BRI i
B F AR B 5% - 183201

HRFCE (2004) 0 T L & o @ 9RAROC:® i @ VaR% ETL2. g * | » W= ¥ 4
g‘/‘«“? Fr”“riﬁ—l o oo

FHAL (2005) 0 TR RARIASPRGELZFEAN, WP B A FRYE
_-,_/kw{g'ﬂ""l’iﬁ’l /}Q °

AR ~ 3§82 ~ X L (1993) TR ERF4eivE2 S Eh ' F ~2ABC ~ FTP
BERAROCH| & | » ¥ 2 15'—%;”"‘,‘%?1' v B - X% L -8 1-23F o

SRAET R P A E - % (2003) 0 TR G E R R 2 ARG — 00 S B e R 4 e
FreWEEARILIN,)  RGEREF 5T F % - 0 1952147 o

&% (2001) > "R ' B2 RAROCH AL & §ioxi®im 238 % | > [ R Ep| & =
o %=L ~E o 124-131F -

*M
;%

Bk (2003) 0 TR G B R T AP IRAROCH A A % 0 £ 857
L2 E %= 171-180F -

B (2002) 0 THEE AR PE R G AAFT A AR 2 31 RAROCH £ 4%

62



Frr2 Ay ) B FERATTHL AREIIR LG o

SH: (2003) -

AR PR RERAETARYE ) s FEY RS
LT L

o

63



Bender, T. S. (1995), “VAR: Seductive But Dangerous,” Financial Analysts Journal,
Vol. 51, pp. 12-24.

Bollerslev, T. (1986), “Generalized Autoregressive Conditional Heterosked,” Journal
of Econometrics, vol. 31, pp. 307-327.

Chou, P. H. (2004), “Bootstrap Tests for Multivariate Event Studies,” Review of
Quantitative Finance and Accounting, Vol. 23, pp. 275-290.

Culp, C. L. (2001), The Risk Management Process, New York: John Wiley & Sons.

Danielsson, J. and C. G. De Vries (1997), “Tail Index and Quantile Estimation with
High Frequency Data,” Journal of Empirical Finance, Vol. 4, pp. 241-257.

Dowd, K. (2000), “Adjusting for Risk: An Improved Sharpe Ratio,” International
Review of Economics and Finance, Vol. 9, pp. 209-222.

Dowd, K. (2005), Measuring Market Risk, Chicshester, West Sussex, England New
York, J. Wiley.

Efron, B. (1979), “Bootstrap Methods : Another Look at the Jackknife,” The Annals of
Statistics, Vol. 7, pp. 1-26.

Engle, R. (1982), “Autoregressive Conditional Heteroskedasticity with Estimates of
the Variance of United Kingdom Inflation,” Econometrica, Vol. 50, pp.
987-1007.

Garbade, K. D. (1986), "Modes of Fluctuation in Bond Yields: An Analysis of
Principal Components", Topics in Money and Securities Markets, Bankers Trust

Company, New York, August.

Hendricks, D. (1996), “Evaluation of Value-at-Risk Models Using Historical Data,”
Economics Policy Review, pp. 39-69.

James, C. (1996), “RAROC Based Capital Budgeting and Performance Evaluation: A

64



Case Study of Bank Capital Allocation,” Wharton Financial Institutions Center’s
conference on Risk Management in Banking.

Jorion, P. (2000), Value at Risk: the new benchmark for controlling market risk, 2™
ed., Chicago: McGraw Hill.

Kupiec, P. (1995), “Techniques for Verifying the Accuracy of Risk Management
Models,” Journal of Derivatives, Vol. 3, pp. 73-84.

Prokopczuk, M., S.T. Rachev, G. Schindlmayr and S. Trick (2005), “Quantifying
Risk in the Electricity Business: A RAROC-based Approach,” Preprint
submitted to Elsevier Science, Vol. 9, pp. 1-25.

Sharpe, W. F. (1994), “The Sharpe Ratio,” The Journal of Portfolio Management, pp.
49-58.

Shearer, A. T. and L. R. Forest Jr. (1998), “Improving Quantification of
Risk-Adjusted Performance within Financial Institution,” Commercial Lending
Review, Vol. 13, pp. 48-57.

Zaik, E., J. Walter, G. Kelling and C. James (1996), “RAROC at Bank of AMERICA:

From Theory to Practice,” Journal of Applied Corporate Finance, Vol. 9, pp.
83-93.

65



	9414600701
	9414600702



