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Abstract

In the fast changing financial circumstances of nowadays, in avoiding the crisis of
closing down, financial institutions concern about the efficiency and risk strictly in the
meantime. Therefore, efficiency and risk management are goals for the financial
institution administrator. Risk refers to the uncertainty of an event and it can be
represented by the anticipated region value. On the other hand, when the input or output
variables are fuzzy, the performance of DMUs are must proceed by the Fuzzy-DEA
model. This research manipulates the historical simulation to calculate the Value at Risk
(VaR ) of banks in Taiwan. On the basis of risk uncertainty, this research plans to apply
the expanding model Fuzzy Slack Based Measurement ( Fuzzy SBM ) . The efficiency
scores estimated by Fuzzy SBM model are subordinate to functional form, which
provides efficiency value region in different degree of confidence, conforms to the
characteristic of risk anticipation, and estimates the management achievement of
Taiwan banking under market risk.

Keywords: Fuzzy DEA, Value at Risk, Historical Simulation, Bank Efficiency



2 = =
_B‘BIJ‘:-’

[EREhaly= o R ﬁ”‘]r’ﬁlﬁﬁﬂﬁf PIET Pl FM . R REMPBREFR
E T UEF R E R ;\?Fﬁ};7 T4 EaPERTE 2RERFEE >
AR AR e E RA R R k0 P ERE AT E RFRFAEF > [ BE- HRE 2R
EA *x‘?‘?f’%ﬁ‘* HoFRP &7 a5 0 2 AR d b g d e
Hoo R E LT H{ A !?ﬁﬁﬁgﬁﬁm“ FHFR G- pEHER > L RIIE
ToRFES gi‘%ﬁﬁﬁ gl FARFIFERT - L2 FEL 0 KT IR
Bk U3 EFEe Ft 22 - BREDEBHE IELEBEEY A
p R PR ARFIRPED AT 0 FRGDEPY BARLR 0 A RorF 2
o rﬁ%ﬂﬁi«i}?ﬁm&“ﬁﬂlﬁ FRE

Tk B AT G L i G T AR L AR 2
7oae A | ER o FRt g 0 F A f & (capital adequacy requirement) i £ K TR
Pep L { AfET £ @A LT e & o b g (Value at Risk : VaR) £_ T 12 ¥ - :ﬁ’{
F %%ﬁﬂ?%"ﬁ&#ﬁiﬁﬂﬁp\ PR - BRI ORET T AL £5F

%ﬁg—ﬁﬂi%a%’Lfﬁ@ﬂkmrﬁﬁﬁpﬂkmx@@’ﬁb
“ﬁ“lﬁkmﬁﬂ°pii TR r AR GO > e %Y E D
PG A AR ETE KR 2 £4R493RAL (Cenoyan et al., 1993; Barr et al.,
1994, Elyasiani et al., 1994; Berger and DeYoung, 1997; Ataullah et al., 2004 ; Mester,
1996; Chang, 1999; Hughes, 1999; Pastor, 1999; Hughes et al., 2000; Altunbus et al.,
2000; Hughes et al., 2001; Drake and Hall, 2003; Girardone et al., 2004) - 2k @ » * i
’?}EL St SRR R R R ,;»ﬁ BLRpG BB ri®in X g
%WﬁiP%FWiii%ﬁ’ﬁ&%@ﬁ%i?*%ﬁ&%’ﬁﬁ’ﬂ
EFARRRBAREE FEFZRGERA TR T - 26 0 hord A47en 2
PR a2 E - R SEOSIT D Z GRS AN ERZHER
Rl R e o T AL ¢ ST RdTron 2 et o AT I BER HEEUE B3R R
B AWRGOI R AFLEET P TR BTG 0 HE R S
WAL R EAH T 247 (FuzzySBM ) » 234 &3 Fh'e T 2 280 %
2N E e AT RENRERFTY S L BAZ k2 PRE HUR
PALFEZ S B R R E R EER

K

rm\rF-

%~¢§®rﬁ

Tk e %4 4772 4 Charnes, Cooper and Rhodes= %i*“1978& R
FHFE ek eh 2 0 B3tk E ﬁ%fﬁ—ﬁ?ﬁ’”7 #2542 5 CCRix5¢ = @ {4 » Banker,
Charnes and Cooper (1984 ) 7 & T 3R pr 6 ™ 2034 8 #53% » f2 5 BCCHEst -
Tone (2001) 7 4 4% &) £ 4 ¥ B # 2 5 3 #04] (slacks-based measure of
efficiency ; SBM ) » pt i3] §_r2 2L 4 (non radial ) ehiz 3+ = N RS ;ﬁ;}; rZ
A enEdp (slacks) ¢ - A RHE 2z »eF B i1pF s A7 - A {HE A4 A
E%Jf%%aﬁﬁ,m?ﬁzﬁﬁﬁoﬁ*“ DS A A 2 A 2R

2



2 R RERE E FIU R g A B BN AL R B R e LA

gl o

B e DEA ﬁ—’i‘ KRR P R B AL 2 AN PR
(crisp) » 4% » # A 3137 & A die i (fuzzy numben)p - & % % B ﬂ?ﬁﬁ%ﬁm
Fuzzy DEA 5% - Fuzzy DEA & % #_d Sengupta (1992)5%# Zimmermann (1976)
2 E R ORGP RS o R 0 38 9 Fuzzy DEA 2 B % 0 3R E R

EA S~ ~ H- A N2 247 - Kao and Liu (2000a,b)za 5 & 2L974 gl &
FLT L RRE IS R TR AN LR A Rl e g
I i * a-cut f- Zadeh (1965)#74& & e B J Bl (Extension Prmmple):lé-’k Fuzzy DEA
BV S - W G ok Sdeh® s DEA B3 0 © 4734 ) Fuzzy DEA 2 s
P~ AT S 2 s et o @ {¢ 0 Saatietal. (2002) 2 Lertworasirikul et al. (2003)
Pl s B 5 2 Aoz & 5o #icz Fuzzy CCR #8032 4+ 7 a2 2 ko 47

Fuzzy BCC #-5% , & 1 * a-cut #-fick DEA #2484 5 P arend 12 6507 - Kao and

Liu(2004) = & ™ » % & S TR 2 MAr R > 8 ¥ fuzzy DEA #:3] f7 3*
T2 REAY BT TR h'¢N > bR AT AR ﬂﬁmﬂf
R X Y Rh'm? - 4% o
R G R - BT ORE TV AR A FIMRGEL -

Bl AR Y ERGEMEZLFE o Bt R A2 %ﬂtawf@wﬂ
Fuzzy-DEAH Ak G2t s @ > #{30saF enG 3 -0 S » ST 5 A2 '*’ﬁ
= ;’;&ﬁxw\igﬂl o MFT Y ¥% B Fuzzy-DEAHN 5 o L fF S A #H T A
170 F W3t P g B dFuzzy-BCCH-A] &2 Fuzzy-CCR#CA] o o »t 0k en L 45 % fic /A
He etz e B L HHIEAN > B ARG ETFR R TR A T EHR
FeRgEh'e > "h'GEL P KEF CBPREFLEF 0 P HRE
PEFFZEFHR G REER

é\,{ﬁ;t—%;‘;

S = Al AR T R
1~ Hiks enZ 37 S B A #H ok 47 (Fuzzy SBM H#:-4))
(L) 7



s U
st 1=q+%2(s,+) 1(Ye),”
r=1
Q(Xlk)aL = Zn: (X,J)wlJ ﬁj'+(Xik)aLﬂk'+(Sl )L i=1,...,m,
j=1,#k
0a) = 2 (), 4 + (), A (s7) r=ls (1a)
j=1,#k

2/ 20, j=L.n, ($7) 20, i=L..m, (S,7) 20, r=l..s, g0

q(xik)au - z”: (Xij )aL ﬂ”j' +(Xik)au lk,+(si_)u i=1,...,m, (1b)

PR R PO 2 g A Sl e PR F EA M HRE AT o
7 EEAERE o FP o AT L 1245 Tone(2002) #74& 2 Super SBM Model » #-H &=
BRI % & & 2 Rt 503 i fiFuzzy Super SBM#-F] -

2~ WO e i 3 H B #H ALK A 45 (Fuzzy Super SBM#-4))
(1) *+ X%



3

St
() > _1Zk(x,k) "2 iEl..m
j=1,#
7)< X (), 4 =l
j=1#
2 A =4
j=1,#k

A 20, j=1..n, 2k, (%) 2q(X,).", (2a)

i=1,..m, (7)) <q(Yy). "
(v)) 20, r=1,..s, g>0

m U
(Tk) " =Min lZ:(Yl’) /(xik) ’
“ mi= “
st 1223 (y) (V).
r=1
(_l')u > i (><ik)0[U /1]’ I=l! !ma
j=1,#k
(V) <> (V). 2 =L,
j=1,#k
Zn: A =
j=1,#k
/Ij’ >0, j=1,..,n, Kk, ( YI')U > q(Xik )au , (2b)

S g

1235 Chen and Klein(1997)#1# 11 ¢hd 4% = € i (area measurement method) » 4



h 2 odienb A B & > k=L..,n « T BERhARAELS ZmMB R - 2 migiT i
Bt - ®E o =ih/mi=0,..,m o Fp g * T 7y k£ A R #(Chen and

Klein, 1997; Kao and Liu, 2000a) :

1(E.R)=— ‘Z“’:[(Ek)z_c} ;M — 3)
D[ (B, —e]- X[ (B ¢

St

ﬁc=mmw“EQa}’ﬁdznm&*“Edm}o%ﬁ%ﬂﬁﬁﬁﬁ%WEwﬁ)@@%=

AAGARECRAELSR -
S S hhE2EE

fﬁ% iR =S 'F ﬁ-i ml%’}‘é (;}F_‘,_ ) (;‘ﬂ;’ﬁmj? ) id 5 B R ),—%%\j\ﬁ’]rﬁf%
ﬁ/ﬁ»éjﬁ_q o IF;; ;JF)\'FT“EIL‘ P> ‘H}fi%fﬁﬁm__’ % .

R, Zﬂmn,tzLZ& ..... T (4)
—’kﬂmetﬁutﬂWﬂﬁ??bﬂwm¢’R<%MtﬂVﬁi%%wjggmﬁﬁ
Fowit 2BHFT AL RT LG ORT B o RS B R ER

**”‘?(10)‘“’* CES 353 SN S5 RE S EREEL S S R SRR .
M| OB RR T A SRR 2 A S fie o (5 B ATRARA S L B Ak R

A2 ARG SN E X2 R SR 4T R G A
—°ﬁ%*ﬁ*¥%%%13
(D?ﬁﬂﬁ*‘ d & 4272 2007 2 2008 & 2 ff ehiE 3R o
()7 5 2 § »x®e F i BT P g o g ASTAR (Taiwan Economic Journal, TEJ )
ISR SRR CE SRS - e) B ) R
CVEFEXZ G HEp SHBEL L TGNk fdpdic -
(4),% J\m.% Bl & o 1; #F,QQ:IF,? IF; X h ' F1F o

2~ 2xF it o~ A IRk
r2 A 4'3"3&)’ DA AR
R A8k w80 ATFT AR

e

FRIF~2 LFH 820 o 41 B
: - R ki



B B2 R4ch "%G#F 3 30052 4B A2 0 530 74U LR A
Bt B o-cut B kS H A E
- WERS

MEIAREPTEOF S AR REFRAA L REL A LR S
€4 ﬁ@& PR AHEREIRFOATRELEL L4 Bl E @B L U
Rt PELAEREEEL G A AR az%*{aﬁ%i&*ﬁfﬁ ) @
AT SR I £ *g%&g@& @ 45 e Fuzzy-SBM’ TS Vo
»ed o d 3 Fuzzy-SBM 32 »aF B 2 BB BN B AR % fﬁ?fﬂmﬁ“'ri’
BHLROTHE e Lo SRR oo

1.Fuzzy-SBM #-3) 2. w3t 8 %

AR R BEARGALTA AR K Bl S - = BB 1 a-cut
HEE BT RhsFE e A K Fa-cut ¥ 0~03-05-072 17 fHEA;
Ba-cutE=> 0 A - h'GAF S > RGRFT A 09T R 2R \GiE - LGS
Ptz F B TRAFERER S S Fa-cutE 1 A b hERE FF 2 R%
M > it seFEaE T R %A o FY > J1* Fuzzy-SBM & 325 (@ 7

4
Wb R B Ao b w2 A AR F«?Eﬁ%ﬁﬁ a-cut ek TV U AT b e 2

FE53. 5 Laiﬁfxﬂ’m}k“ﬁé‘z&ﬁi_gﬁﬂ%’if
$t ¢ > DMU10 ~ DMU19 ~ DMU22 = & i+
g Laiﬁ L R S ST I A P R
A H = m DMUL0 + = R»ck @£ % 5 0.2761 - DMU19 mﬁ%ﬂ 1‘5% 4
0.5449 » DMU22 *+ = R»cF g £ 9 5 05492 » &7 DMU22 s B b ' Sk
2 B2 F A o kts  DMUL~2+4-5-6+7-8-9+11+12-13+14~17~23~
25272830 £ 18 B K H =} T Roank g L1 4 'J}*Wf»v‘w AR

9;—1 /Lﬁﬁl”’&xﬁ'(’%ﬁi ﬂ‘,\‘ii‘f_ﬁ_%@’ .‘3_—,-5!'75,—-\—’*}}%‘7 9;—1 /‘LLﬁL\EI“"’
Hxod 222 F#ES57 7 % DMUL~4-5-6~8~30 ’P’“Lrp#—ai_ﬁf

D
1
o
[
=1
Hv

o
p
o
Ees
iy
1
nl
\_.
(w
S
A
N
&
) -
-
i
]
It
A
W
(\x
F_L
D
O
[y
=
4
A
d
H
Ty
N

%= DMUL1~4-5-6-8-30% 6 B/AKEZ » 2/Ha-cutx Ls # > 7%
FETREAE SR ELAFR GRS R T ?ifggﬂ*i;‘ AR R 3



FrEiEd a Cutm;f{ CAE R W) & Rt G\ i f_ﬁ_i%fﬁ"o

EpESREAEG ARl HA AT G B2 2GR g
Fh'ed Tl amPppid foriarm AL EI IR A BT L F
FEAFEYE A AT REEYT R R - AL o

PO ﬁ”)ﬁ R F]F RS B2 B A2 b7 k. * s super-SBM 1z 3+

F% 8 Fh % Fuzzy-SBM fa-cut 3% 12 3t
15\21\30 % 7 BAKE>F Y E R %9 super-SBM sk :
Fuzzy-SBM » + g i3ig s jb i i chh G e - Pl 4 £
R ERL YRR GV AP R e R E
1 i DMU #k ¢ 4 20 1 DMUs &4 £ B %%&“ﬁﬁx#mﬁﬂ’aﬁaﬁ$
AR b R R AR FI R R R iR e S
Fuzzy-SBM ¥ 1% & #f 5 8 (FsaF B2 $# &> L8 %40 1 518 o7
7 oot A 4 B b ' chsuper-SBM 2% £ b I‘é%mFuzzy -SBM #x 5 a‘*k Fi% 0 &30
BHAARE 0 > B4 p BT R AFS o o7 BALE
I e et o e
rRILT v R RFRATHRF R ALY

DMU3-4-5~6 -~

29
ﬁé’i =

m@ ‘F

o

%1 M ERIEE
SBM Super-SBM Fuzzy-SBM
DMU o |Rank| . |Rank
e ) (G o)) a=0 a=03 | a=05| =07 | a=1 |Fuzzy-SBM| Rank

L 1.010876  1.010876  1.010876  1.010876  1.010876

1 1 1 1.010876 14 0.392204 18
U 1.010978  1.010876  1.010876  1.010876 1.010876
L 1.01237 1.01237 1.01237 1.01237 1.01237

2 1 1 1.012370 13 0.393232 17
U 1.014691  1.013368 1.01237 1.01237 1.01237
L 0714766  0.718712  0.721441  0.724253  0.728635

3 0.760788 16 0.760788 16 0.254169 21
U 0.780447  0.759866  0.750451  0.741442  0.728635
L 218291 2.18291 2.18291 2.18291 2.18291

4 1 1 2.460382 2 1 1
U 2.18291 2.18291 2.18291 2.18291 2.18291
L 1.093618 1.093618 1.093618  1.093618  1.093618

5 1 1 1.1000196 5 0.435105 12
U 1.093618  1.093618 1.093618  1.093618 1.093618
L 1.022801  1.022891  1.022891  1.022891  1.022891

6 1 1 1.0305215 10 0.398427 16
U 1.022891  1.022891  1.022891  1.022891  1.022891

7 0.496357 23 0.4963572 23 L 1.141832  1.156551  1.166031 1.17654  1.193894 | 0.488979 6




U 1260653 1230034 1225421 12124  1.193894
L 1423912 1423912 1423912 1423912 1423912

8 1 1| 14239116 | 3 0606392 | 4
U 1423012 1423912 1423912 1423912 1423912
L 1076371 1081469 1083308 1.084793 1.087133

9 1 1| 1052678 | 7 0435919 | 11
U L1208 1112951 1106444  1.099264  1.087133
L 0729654 0733883  0.736808  0.739822  0.745866

10 0721241 | 17 | 07212409 | 17 0302437 | 19
U 1005763 1002148 0790793  0.771664 0.745866
L 103658 1.046362 1.054316 1062043  1.07323

11 1 1| 10135138 | 12 0425956 | 14
U L1176 109909  1.091411  1.083988  1.07323
L 1489473 1518279 1538248 1558862 1.591067

12 1 1| 10764688 | 6 0.68441 3
U 1712006 1672821 1648157 1.624572  1.591067
L 1283883 1298204 1307406 1314814  1.328235

13 0585279 | 20 | 05852791 | 20 0557434 | S
U 1389831 1370965  1.3585 1345872 1328235
L 1047402 1.064706 1076678  1.088557 1.106331

14 0561888 | 21 | 05618883 | 21 0445547 | 10
U L181622 1157867  1.142007  1.128138  1.106331
L 0713482 0714752 0715631 0716536 0.717948

15 0.806053 | 15 | 0.8060528 | 15 0248113 | 22
U 0760602 074677 0738069  0.729754  0.717948
L 0571087 0570841 0570665 0570478 0.570154

16 0547762 | 22 | 05477624 | 22 0186199 | 25
U 0674129 0645566 0625353  0.604118 0570154
L 1099378 1103683 1106362  1.1087 1110214

17 0446168 | 24 | 04461684 | 24 0453921 | 8
U LI184512 1167044 1153699  1.138982 1.110214
L 0515099 0521463 0526175 0526848  0.526732

18 0441941 | 25 | 0441941 | 25 0152588 | 27
U 0575564 0565597 0558686  0.546404  0.526732
L 0460273 0464445 0468979 0474199 0482726

19 0362956 | 26 | 03629557 | 26 0.226698 | 24
U 1005172 1.00242 100027 0536209 0482726
L 0444449 0444918 0445242 0445577  0.446099

20 035685 | 27 | 03568501 | 27 0.108604 | 28
U 0485505 0475423 0466582 0458124  0.446099
L 0579712 0580468  0.58099 0581526 0.582358

21 0594348 | 19 | 05943483 | 19 0.181664 | 26
U 0641872 0619186 0608052  0.597424  0.582358
L 0465875 0485443 0498987 0513102 0.535426

2 0278693 | 28 | 02786935 | 28 0237525 | 23
U 1015089 100574 0576198  0.559232  0.535426
L 1039986 1.049225 1056128 1.062843  1.07322

23 1 1 1033213 | 9 0426015 | 13
U 1103241  1.097801  1.090809  1.083793  1.07322
L 0254601 0256523 025762 0258751 0.260513

2% 0.187704 | 30 | 0.1877038 | 30 000475 | 30
U 0267138 0265091 0263756 0262417 0260513
L 107645 1090524 1100224 111019  1.125664

25 1 1| 1.0284205 | 11 0453043 | 9
U L174286 1161739 1153031  1.142254 1125664




L 0711621  0.727174  0.738311  0.750129  0.769275

26 0.660516 18 0.6605158 18 0.27923 20
U 0.855858  0.831984  0.815515  0.797945  0.769275
L 1041001 1.041321 1.041515 1.041696 1.049361

27 1 1 1.0412508 8 0.417523 15
U 1.093209  1.080378  1.071672  1.062843  1.049361
L 1.15405 1.15405 1.1546 1.155767  1.157315

28 1 1 1.1540496 4 0.472109 7
U 1.189358  1.181061  1.17447  1.166785 1.157315
L 0277225 0.280267  0.282371  0.284539  0.287917

29 0.216144 29 0.2161442 29 0.020488 29
U 0301093 0296827 0294141  0.29157  0.287917
L 2131279 2131279 2131279  2.131279  2.131279

30 1 1 2.5083725 1 0.973225 2
U 2131279 2131279 2131279  2.131279  2.131279

it b
L > =3 “;ﬁj

SRR KA AR AR :é_;‘sp ECEI S 8 4 GRS
THARBP OB EZ LG E > A S pmﬁﬂ%ﬁ& B R #H D
Fuzzy-SBM fp 3+ 5 #4207 ¥ 2 2 (@ o d 30 Fuzzy-SBM 22k 2 pr K
AN BAR G BEIFROEN S B BRATRE BRSNS 2
BT R L RER TR

AP R AEFEAEARE S vz &3l A# > F B super-SBY : F %
HA] o @ 1802 2008 & o gL E & 30 R4 5 kA 0 JI* Fuzzy-SBM 3t an
BRI P T R B AT R R R Pafé?;ﬁri a-cut ek TV UL 4
Th'G2Z AT A FEL BT FEESET (1) < P HARE 22 F 4
SR % FlE D st o (2) a-cut gk T
BREEFE2Z itk A ® g~ T

/‘\

20 F R RAFR T E L - AT EcE o (3) F - KE 2 2 Ha-cut
EKTH P 2aF @t T?%?#B PP R R A FR G E R 3 BB sk &
IR ERES PP AR o (4) bR REEOCF BRI ERK ER g
B

k% H 2 Fuzzy-SBM ) 7= & Sofic s Al B2k 42 skt £ 5 4 o ik
AR b R IR 2 R ANT R $A ST R RGP E
R R R AR R G B

10




\\\Xr

4o g

Alexander C.O. and C.T. Leigh (1997), “On the Covariance Matrices Used In Value at Risk
Models”, The Journal of derivatives, 4(3), 50-62.

Altunbas, Y., M. H. Liu, P. Molyneux, and Rama Seth (2000), “Efficiency and Risk in Japanese
Banking,” Journal of Banking and Finance, 24, 1605-1628.

Andersen, Per and N. C. Petersen(1993), “A Procedure For Ranking Efficient Unit In Data
Envelopment Analysis”, Management Science, 39, 1261-1264.

Banker, R.D., A. Charenes, and W.W. Cooper (1984), “Some Models For Estimating Technical And
Scale Inefficiencies In Data Envelopment Analysis”, Management Sciences, 30, 1078-92.

Beder, T. S.(1995), “Seductive but Dangerous”, Financial Analysis Journal, September-October,
12-24.

Berger, A.N., D. Hancock and D.B. Humphrey (1997), “The Effects of Mega mergers on Efficiency
and Prices: Evidence from a Bank Profit Function”, Review of Industrial Organization, 12,
95-139.

Bell, F. and N. Murphy (1976), “Costs in Commercial Banking: A Quantitative Analysis of Bank
Behavior and Its Relation to Bank Regulation”, Research Report 41, Boston: Federal
Research Bank.

Bhattacharyya, A., C. A. K. Lovell and P. Sahay (1997), “The Impact of Liberalization on the
Productive Efficiency of Indian Commercial Banks”, European Journal of Operational
Research, 98, 332-345.

Bogetoft, P. and J. L. Hougaard (2004), “Super Efficiency Evaluations Based On Potential Slack”,
European Journal of Operational Research, 152, 14-21.

Charnes, A., W. W. Cooper, and E. Rhodes (1978), “Measuring the Efficiency of Decision Making
Units”, European Journal of Operational Research, 2, 429-444.

Chen, T. Y. and T. L. Yeh (2000), “A Measurement of Bank Efficiency, Ownership and Productivity
Change”, Service Industries Journal, 20, 95-109.

Chen, Yao (2003), “A Non-radial Malmquist Productivity Index With An Illustrative Application

To Chinese Major Industries”, International Journal of Production Economics, 83, 27-35.

Chang, T. C., and Y.H. Chiu (2006), “Affecting Factors on Risk-Adjusted Efficiency in Taiwan
Banking Industry”, Contemporary Economic Policy, 24, 4,

Chiu, Y.H. and Y.C. Chen (2008), “The Analysis of Taiwanese Bank Efficiency: Incorporating both
External Environment Risk and Internal Risk”, Economic Modelling, forthcoming.

Fan, Linbo and Sherrill Shaffer (2004), “Efficiency versus Risk in Large Domestic US Bank”,
Managerial Finance, 30, 1-19.

Fare, R., S. Grosskopf and W. L. Weber (2004), “The effect of risk-based capital requirements on
profit efficiency in banking”, Applied Economics, 36, 1731-1743.

Ferrier, G. D. and C. A. K Lovell (1990), “Measuring Cost Efficiency in Banking: Econometric and
Linear Programming Evidence”, Journal of Econometrics, 46, 229-245.

11



Hendricks, D. (1996), “Evaluation of Value-at-Risk Models Using Historical Data”, Economic
Policy Review, Federal Reserve Bank of New York 2(April), 39-69.

Hughes, J. P. (1999), “Measuring Efficiency When Competitive Prices Aggregate Differences in
Product Quality and Risk”, Research in Economics, 53, 47-76.

Huang, T. H. and M. H. Wang (2000), “Comparison of Economic Efficiency Estimation Methods:
Parametric and Non-Parametric Techniques”, The Manchester School, 70, 682-709.

Hughes, J.P., L. J. Mester and C.G. Moon (2001), “Are Scale Economies in Banking Elusive or
Illusive? Evidence Obtained by Incorporating Capital Structure and Risk-Taking into Models
of Bank Production”, Journal of Banking and Finance, 25, 2169-2208.

Jahanshahloo, G.R., H. V. Junior, F.H. Lotfi and D. Akbarian (2007), “A New DEA Ranking
System Based On Changing the reference set”, European Journal of Operational Research,
181, 331-337.

Jackson, P, D. J. Maude and W. Perraudin (1997), “Bank Capital and Value at Risk”, The Journal
of derivatives, 4(3), 73-89.

Kao, C. and S-Tai Liu (2000), “Data Envelopment Analysis with Missing Data: An Application to
University Libraries in Taiwan”, Journal of the Operational Research Society, 51, 897-905.

Kao, C. and S-Tai Liu (2004), “Predicting Bank Performance with Financial Forecasts: A Case of
Taiwan Commercial Banks”, Journal of Banking and Finance, 28, 2353-2368.

Liu, S.T. (2008), “Slacks-based efficiency measures for predicting bank performance”, Expert
Systems with Applications.

Lovell, CAK and APB Rouse (2003), “Equivalent Standard DEA Models To Provide

Super-efficiency Scores”, Journal of the Operational Research Society, 54, 101-108.

Pastor, J. M. (1999), “Efficiency and Risk Management in Bank Firms: A Method to Decompose
Risk”, Applied Financial Economics, 9, 371-384.

Pastor, J. M. (2002), “Credit Risk and Efficiency in the European Manking System: A Three-Stage
Analysis”, Applied Financial Economics, 12, 895-911.

Resti, A. (1998), “Regulation Can Foster Mergers, Can Mergers Foster Efficiency : The Italian
Case”, Journal of Economics and Business, 50, 157-169.

Tone, Kaoru (2001), “A slacks-based measure of efficiency in data envelopment analysis”,
European Journal of Operational Research, 130, 498-5009.

Rhoades, S.A., (1993), “Efficiency Effects of Horizontal (In-market) Bank Mergers”, Journal of
Finance, 47, 411-422.

Zhu, Joe (1996), “Robustness Of The Efficient DMUs In Data Envelopment Analysis”, European
Journal of Operational Research, 90, 451-460.

12



13



R LA I3 AT AARNEENE R FHRL

pHpP: 99 & 077" 15

& %% |NSC 98—2410—H—263—004—

Ph | AR R R R EY R A R TR R AT Y

RIS Z3 A

”‘f_]}_;ﬁ R Pij%if R TE PR & b 0T
99 £ 06 * 29 p

¢ T = € &% B | Portland, Oregon, USA
99 &£ 07 " 03 p

(¢ 2 )d = g ¢ 85 BE ¢ Famstg

2% ¢ 45
B A (# <~ )WESTERN ECONOMIC ASSOCIATION INTERNATIONAL 85" ANNUAL

CONFERENCE

5 4 (PROFPHFRGELE I AT TR e B oir2 B H
5 N M

e (® < )The Analysis of Market Risk and Efficiency-Applying the Fuzzy SBM Model

2 ~
-~ S gvi« g

8 o > EAE e & ¢ Tt E (WEAIBSth) * 2010 # 6% 29p 2 7% 3 p i M
bMWD BT o AAY SRR 6 Y 27 PR L Ry g R AE R S0 eI i
FERFR > RL- P36 200 T =2 E EHIPNE 6 30 p RA SRt g 0 A
A2 A PER G 67 30 p 12:30~2:15 2 5% v fF - sessionx F 3EXEF A AL LR - BB E
2 %~ 4 A 0 335 4 % Washburn University 0 Sungkyu Kwak # 2 > Sungkyu Kwak {2 4 %45 &34
SHEFIFEEZIZ e LAoRE Pt B g2 4 4 5 Pan & Guo 2 Walker & Weigend -

WEAI & ¢ FAmgd ¢ £ 20 4 5B B2 B 1> 354 ¢ PR 85 B v 2 B [ A 2 F 2 2 ik
Bo§ ko A= € ® AL o Hilton Portland & Executive Tower # 2 #2 3+ 8 B § R E (7 -
NGRS S A M BT B e X R A 5 5 B osessions o e PF € BN ALK
1€ KR EFH e ¥ 5 Openlecture & Closed lecture 22 ¢ * HcAgiE+ 4 » & 278 =X 2 A3 4 42 o

B P R RARE R A ARBEE D AR RO P PR B K




PR DE g oo A B ATR Y R BBk S EY BRI St - gk BF

AAPMHY FIE LRRFP GRRMERI R E AL L 0 Fa G U OEHTRT B

X E el RA B BROBER L FAET T ATE AR LEE S B A3 ¢ > Hilton Portland

& Executive Tower £ {7 » F|pL %4 JE & 1522 g%‘?—*ﬁ CRRARFa 178 % & > MERPFA48LET

FEFEFH22000 A s bt BBEHFE AR HFWEF 960,000 2 SFEBEF 2 EE
FRREANGFEAL S FIPL A FH ERFIAR N RKM2Z GG * LF Pt damy
S o BRI FITR AR B AR ERBFIRAN PEF o DHAcR P L B R E

P~ F R4 S B K S e Jack WL Hou ~ University of Louisville = Nan-Ting Chou % % & % >

EOFMISRGE 0 s TR R R RENRE Z TR E AR o
- \_l;'x'j ,Q)‘%g

3
%

Bl

b

»

BACRHRAFLEERF I VA RFIRSREFTE 17 8¢ 52 5% 85 E
MEEEGTFHE TR HRES L - SRR GRS EF Y S MR

ERostwm R VA dre i §IRIEF AR oh o i ¢ 3 Coffee Break e o v 4 1I5F

“m\\

FILELOAEEHE PRN S FEEEN B AL A FRRPAHEFE T
g g EERMFEER -
B Rk TSR R S BFaARFEFER  HYFAFET SR 15 4

b5 0 T A 8 b Hisddh TAde AAF AR S 67 30 p 12:30~2:00 2. ¥ > ¢ - session

)

G 3 RYEFE AL E-RBF R H o HmTAP 5 “The Analysis of Market Risk and
Efficiency-Applying the Fuzzy SBM Model” » % £ %~ 1 R 3#h 4 S8 i - 2 A2 PP » B
FHE At $rP B Al Foertecd > TP A RN I 2 BN T L S FRFELFTHRERTE
AT A EALE D FR PR R o R (80 3, 4 Sungkyu Kwak # L3 SEkiEik 1l P %
BRFASEP > E AN e o2 R EZFREA 3P A LHER A 222 | A B o

T AOREEEREAN D RIFNLRG AR s R A RRFOF F 0 R KL g
TEF)REL A AFRTEFHELL FS L RDF FRPFEAIT B Ao H- BAEL
@ g o - FUESPER o 0 AAT UL gy 2 o TR p e BEZARG NEY P A EKE

1SSCl k> » L EFRALZ TV RBE AT B A B2 Fantht 1 3Fde o Fpt o 0 EE



ﬁj" 3"\‘14\/9 B 7 -l
YR FELLSAEY L FHAR T TRIF LS -

P it IS A ) F
R g AR R BT B E & o b iE A T AN B ¥
FER )‘fif(,;}F?ﬁ”ng% v 5 3 fﬁ:’ﬁ"ﬂ
h \,F/Fﬁ’"“rfsgﬁ rﬂE[E‘lJ:.’gb I%}‘”\‘I A
PO R AT T AR R B { A0 R
*ﬁpéi\.,raiﬁ,{r p _%ré"’ﬁ'“"’]"?“ﬂ‘%“l?ﬂp\%ffl”“ gi 'iﬂlﬁ¢
T SR ™G 0 L AR IS 2 Tt R
2 2_ A7 G A —@Wfﬁ'ﬁﬁﬁg

P s fe2Ee 2 AR i = =
EE V2 2EY a4 & Sh0FE > FP o, A 4 A
il Lo FIE 0 MR RBR T A B G LT ML S A

4

BAMRpME L4 H 3
"’v—_:_’v-»ﬁ—l’, ,é{_ﬁa_v e oy .
AL FERESIER BIrARERY [ R s £ § St

)&3}3 B F\ - % = Ay S gfb L A
Pm’}’k L\# = iJ WK,T\ Fi« T -ﬂL PE ZE fﬂ :h @3]#3‘ B4 E‘fj;’g‘; 4 z B F\ E3 éf‘?—:!z E,H’— P 3
—_ T o ’ H‘é )

L) 33 %) R =¥ N )| 1 4 + 71 ﬁ&
——t’\ )EL |1} K,—r‘ g fzﬁ‘ ’ i% '5\3 ——’;’k“' ;‘ "I‘ ‘?j; FI 3@— /n F]”bﬁ g :JE—‘% - /% & LS I' I:‘] 14( z &
ERRE RN

-rH AN
35N¢$RE

15th Anpnest S 1)
iand, Gregen | fume 25~y 1. 3010




o
Ea

L R



R LR FERT R PALR & SIS

R e RT3 5452 54

s R AT SN S Yl R
O RAEIETRA2Z AR B E -BELNE- HP B2 T ) LE Y
EREAHIF ALY FECABFRAB R FHG RS - FEER o
1 FRFALMFERF-EMPARR ~EXFH P HEFRT- FETR
lé*ﬁ%%
(k4P (3P > 12100 3 5'2)
mEEESE
mEESEA
RERNE
e
2. FF Ak W E T E LAY R I E R
W [egd agdz>4 BER? Oa
L4000 BE® ¢ 3¢ W&
[ FE Ls? He
He o1 (12100 3 52)
3.

i AT BATAIAT A6 23,:;"5 20 0 FRAY
E (HRAAESEFTARLA2ZLHK T ‘
500 F % ')
gﬁﬁ&ﬁ¢‘%Wmmﬁ’$W%ﬁfiﬁ‘“‘ o R BERITE R R EL
BF L FIrRF R G F A ARBHIR YA LAEY PR ke (VaR) #
RiZ* 3 dnh'e2 2K BT A 1%1%;1?‘»@77?&_&5?5&1 ZRhERED TR B ARG
TRRleEM S T - 25 o RS ANERZHAET S R TR S 247 AL
Mok 2 (ko AR e R R _p;g%g,b?fmﬂﬂﬁﬁwﬁ&ﬁm; YRR
fen L I R B AAH K A 45 (Fuzzy SBM) » 2 #0312 »2 5 B 5 A S0 B30 » 7 /&7
BHR Rk 22 F ERE - B ERGRR M I AT ARG RGE B

FEEIFR G T o FREFE L 5 He







