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Performance Evaluation of Credit Unionsin Taiwan

Chunghuey Huang Yu-Yi Hou

Abstract : In this study, we conduct performance evaluation of 72 credit unionsin Taiwan. We use
traditional Financial Rating Model (FRM) and Data Envelopment Analysis (DEA) for assessing
financial performance and technical efficiency of credit unions. We then employ modified Korobow
& Stuhr’s Weighted Efficiency Index (1985) to compare the results and examine factors affecting the
performance of credit unions.

We find that 2 to 14 of the 72 credit unions are identified as relatively efficient under the DEA
each year, and only 2 to 4 of them are ranked as ‘Grade A’ performers under FRM. Comparing the
Weighted Efficiency Indices of the two models in classifying better performers, we find that FRM is
better than DEA on Type | error control, but DEA’s Type Il error control is superior to the former.
It suggests that the government policy making and evaluation on credit unions will be more
comprehensive by compensating the current evaluation system with DEA. The result of multiple
liner regression indicates that the net interest earned has a significantly postive impact on the
efficiency, which has also improved over time. Besides, competition intensity, branch units, and

loan overdue have significantly negative impact on the efficiency performance of credit unions.
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RECEBREASEHENEFNZETEERR , AL ERRBRERATEHERSELN
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VB : HERHEATRES  SRIBBER

TWF : BAHERTEL SR BER

CC: BRARHARAEER,ELADL , FEATIAXMHELZE

IEBE AR S T B A RN A 2 ek AR B
SO B

HRANZ BENFEERAAHEHABRECEY A MERUKEBENEEARAE , B "R
22 ERGET) BEEFHEARMUES , B Korobow & Stuhr Z IR EEZE
X, BRAOT

we - X X cc
WE : IR ERE
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CC: BRARARAEERI)ELALDL , FEATIAXMHELZE
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RARKHALHEIRFABRRT2EASHEL  FARETTERBEEBRCERAEFLL.
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CCR: CCREAMREZTRREM R E

BCC : BCCERFTRE B RREM 2 MRE
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AMT : EREHEEZEEHE

YEAR : FHMEEE

OVRDUE : &k tb =&

NINT : FrBREN 2 FI S E£5E

MBR : B AR
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HHEZ CCREXMEHE BCC EXAMEMYUHBERZE. MEEHEBHEASHELREE
M2 IR ERANT -
1LEAEEHEXETRNEEAZSRBEIEE (COMP)
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BECHE, ERMEE—HEMRINZEFNEWA (REEHE ), RALFANEBRARS ,
RNMEAGELZEBREIRR , EENRERE.

MEZZER)EEHMARPRE 'ERBAERREIFEZEFR WEBE. FE "FZE,
BEENEEZNRWRENEEEANERNEACEE, ERNSRMBEBEC EXHATSENHRS
TAEESE  BHERKLNKRZIER. ERFEBNATZELXER , M "AE, WEE
EHELEXBHRESN.

6.4 EAE ( MBR)

FRASFHEHERBCXBRERBEXER  RLBERASHELMS  LEREES
FEEAMBHHECRYE L BENGEAGFEHCEBEE LRBHEENI DR —EMNL
E, #UBERT , HEARRS , GAGFELRIANZcZBEERA, At BARRS |
EREFETREBRETRE.

R L2 BOA KRR , AR RERDTAEL 2 REREKRAOT

R= IR ZHRRER
’ & iR G2
HAL: B>0 | EREGHFELMEREZBRERKA , REBERRE.
HA2: B 20| ERGHFHCREREHREBNGELERE,
HA3: B >0 | ERGHFHZREBUEZFUE.
HA4: B.<0 | BALERS , ARERARE.
HAS : ,>0| BRIEBBRARK , AIREERRE,

HAG : B,>0| HEABRZ , AREENRE.
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B, REGRREIMN
—. EAEFLSEERD N
[—1ERERDH
(1) BASBB MR
UTHAXERBLRTEEE, EROEIIMERERER | RARHE THE,
BAEZ, BAERENMEIIRBED,
(2) B LER DT E

BT B RSN RA s TEERMNUEE SHZAE MESHRENREE
mEkH,

HRATH KBV ELERFEEENER  SFELERTFEARENERAESEL(F
ZARAEME)E-EOR ; TEARECCHEFHL (FEARFERE ) IB-ELR,
ELSREAASELTEFTYERE RESOFEZE S FYHHR29FE31ZHE , BEFY
BEYERHEELE  BRU—FEREMS K EE 80 E 85 FEAGEHERBREENLEBE
21t

RO JEBYMZIARHFE SHEEN : T

[ 8 B TW | EEE | BAE |BME
BELFEZLE (x) 25.0299(11.1415| 79.225 | 0.1078
BEOBRZEER (x) 0.0881 | 0.0821 | 0.2922 | 0.0118
BASBELSFEZLER (x,) 0.38 | 0.8089 | 12.1465 | 0.0019
gt BRELEER (x,) 0.0294 | 0.0461 | 0.3669 | 0.0002
7 |EEXHE (x) 0.9424 | 0.0412 | 1.0998 | 0.8369
t |(EERME (x,) 0.0023 | 0.0055 | 0.0107 |-0.1057
= |(FERERE (x) 0.058 | 0.1404 | 0.1971 |-2.7451
REBUEESFREELE () | 04191 | 0.1199 | 1.3544 | 0.0176
BTHLLEE (x,) 0.7168 | 0.1753 | 3.1848 | 0.1882
BREER (x,) 0.1493 | 0.2092 | 0.8852 |-0.4151
EHMFREE (x,) 0.251 | 0.1306 | 0.7126 | 0.0388
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FEEH 651,220(517,443|2,971,843| 40,353
D |EXEHA 157,004|126,367| 726,274 | 8,066
E |FERIE cHM&ERRA 20,132 | 46,070 | 843,672 0
A FIEWA 864,664 675,594 3,943,403 52,620
HAl A 16,416 | 45,535 | 688,637 | 117
CERIPAFEACSRMESR | 06473 | 04769 | 2.1091 | 0.0333
B |ERAEHFTEERE (AMT) 8.9583 | 34235 | 20 2
8 FFMEFE (YEAR) 35 |1.7078 6 1
B ®AMLLE ( OVRDUE ) 0.0294 | 0.0461 | 0.3669 | 0.0002
B FrBRELZ RS ZE4 (NINT) 213,664170,573| 971,560 |-15,680
#EAE (MBR) 32,297 | 24,666 | 163,047 | 2,403

RFSZAE—MERAESELNEFERTD  THENRR 16, 18R 29 2EAGHEH
ETRFETREYTIBEMBEE L LERRKA 20 2ERAEEH , BRESER DTG
R, BRTREQFRIREEBEEAGHEHZIN (BB FEAEAGHEHCTEFAE
)  HRFENEREEEAESHFELERTD. K516, 18K 29 2EAGFHEBRNZLE
MITHRE  ERERFESFNAZATNBNRELER , BBFS  R=REAGHEH
HRE 86 Fig , HERRAFERTHARREER , AEMEERITEH.
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ZZ |80 81 82 83 84 85
o 43 | 29 10 | 168 | 16 | 18
45 45 18 | 18 | 18 | 2o
B 72 290 | 20v | 20
W 61
48 24 34 10 28 20
49 47 47 28 47 50
= 63 48 48 47 48
f 67 49 50 48 50
- 50 63 50
66 71 63
67
F9{E | 3.0130 | 3.0417 | 2.9583 | 2.9861 | 3.0278 | 2.9306

KRB ERERASERL RS ; HbhE ~ HLEAR
ANERAREERZERGHELE

BHARTFEEERRNERBEIIT , KR 47, BESOZEASELREEECREE
BEZBAE RHEF/RFESEREGELLTEFREIER MESOREASEHIBER
Bl 8l FREFARAGHBMETR S , BYE MR 49, 63, 67EAGEH , £ 47, 48EE 5015
RAEELERABIERRARFRARES , TERBEERMNEAETEZHLE,
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BCCEAREHHEHM o BRTEHEMEEY , HRREZERAMBRRMNNE ; M
CCRERABERFAEBRMTERE2ABEN , MTENREERABRLEENRE , KRAHEHEK
THETRULBEARREEN , RENTBINES T , CCREXNFHEHBLEENERRE
ZERAGEL (BREA1E) , BEE-EAR ; BCCERFHHBMABERMUERES
ERAELEEANETNR REENESHBEMEERREREYE Rt EBAY
BYRIEZEREGEM , ECCREXTHEBCCERAD,

W CCR EXAMEMRER 1 NERASHELMNERE | AIRRARS 16, 18, 29 K& 56
ZERGEEYIRTEFERSAESD , EUBCCEREZ  HAREASHELRETFFFE
AAREZERAEEL. £ 56 EAGHFHE BCCHEE L XBEMEASHELEE , B
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RHBRMABREENTERENSS 1, EHEERERARARY  LEREMKELRTEE
BoRREREA , EMBERFEERS  ZEASELDI BN 80 E 83 FEHTFAEC
MOXE), RUARSFEFHETFAENR (XRE )., HAE 6 EASELENBLEERTSE
BRREBCCEANWBER EAHEEZE , B CCREXZEREBS ARG KL ERFEEBR
B—H. XEAEHEHRB0ESFZCCRUERENE0O 2L, BRREANR A FR 85
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KA HBYURER LRERSZEAGHEH
FE 80 81F 824 83F 844 854
% 7 18* 8 6 5 1
= 10 56+ 20 40 10 11
=l 18* 24 56+ 16* 20
¥ 34 17 24
1 40 18* 29*
& 56+ 32
E3 6 2 3 3 5 6

9 2* 9 2* 24 12
21 3 13 9 32 27
22 5 23 12 35 33
w 23 13 25 19 47 35
27 15 26 27 65 40
= 28 23 27 29 66 43
33 27 28 32 67 47
=l 37 28 32 33 70 55
38 32 33 34 71 61
® 39 33 34 35 63
41 36 39 39 70
» 42 37 41 41 71
45 38 43 42
0.8 46* 41 44 44
47 42 46* 46*
P 48 44 47 54
49 47 51 55
H 50 49 52 57
55 50 53 59
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65 60 67 70
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B ERERSNERACEERZERAGHFY
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Kt MERERER IRER BZERAGHEL

FE | 80F | 81F | 82F | 83%F | 84F | 855F
2% 18* 8 6 5 1
7 29 16* 24 10
W 10 40 20 40 16* 7
11 56+ 24 56+ 17 11
% 13 61 29 18* 18*
16* 50 22 20
18* 56 23 24
& 34 61 20 29*
40 30 52
5 44 36 56+
56+ 56*
1 61 68
64
68
¥ 14 5 8 4 12 10
% 21 40 28 27 32 33
22 42 32 32 35 35
% 23 44 33 34 67 40
37 60 34 35 70 61
39 61 44 44 71 63
=l 42 62 60 59 71
55 65 70 67
i 62 70 71 70
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66 72
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08 | "
E3 12 9 8 10 5 6
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RN, RTEPBHLEFERETEEIR2ERASHFELALR , ERRE T EE
MERE, BCCREBETRNMRA 35, 67, 708 71 2EASEHHMABRERTERS , MEF

ZEANERLE K58 47, 48ES0BRFT|AE , CE2XEYTHE  HEE7TERAE

4 80 £ 2 FEFSREFRFEMR( REKE ), M B K 84 F2MBEEMBURE( B

REFBRESP082). 80 E 84 FBURERKPL 08BA—H

"I\ FoEASHELKEIRRA

FE
i 80%F | 81%F | 82F | 83F | 84F | 85 F
FMEER
FEER 2 2 2 2 4 4
CCR 1 1 0.9969 1 0.8591 | 0.8004
BCC 1 1 1 1 1 1

=, BREEER R
[-IRRERZEAGHFH

ATEREBRM B RFERUEEN BRI M ETTEEST2ERAGHELRSE -
B, BT SEEETESFRCAFETYER CCR HH, BCC REBREMR 2 FIYEEE

BRI,

"N MBLRFSRARENIBRINEZFSIHET TR

BR 1| 2] 3|4l 5s5s | el 7|8 9| 10

1/ H
AV i 29 | 18 | 16* 45 7 51 52

FEEY 117 | 1.33 | 167 | 1.83 | 200 | 200 | 2.00 | 200 | 217 | 217

(A 17 6 18 | 24 | 56* | 10 | 40 64 | 16 | 20
CCRF#J{E |0.9528(0.9521
(A 56 | 29
BCCF#I{E 1 ]0.9972(0.9957|0.9716

0.9497|0.9440|0.9427|0.9404| 0.9374(0.9345|0.9324|0.9173

16 | 18* 7 68 6 2* 17 40

0.9691{0.9625|0.9595|0.9585| 0.9562|0.9520
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AV 56* | 16* | 18* 6 17 24 10 40 | 29* 64

3R FE R |0.9714|0.9640|0.9606|0.9558|0.9545|0.9472| 0.9452|0.9447|0.9370|0.9367

B AREATNERAREBRZERAEHEL

RNIHEBERPT , (FSEERRERNTRONE , TANE, BTN ERERENR
ETREABECZEREGEL, UBEERFERA I FYFEN TENERESELEEELY
BER, LERBIG=RBME 29, 18 K 16 ERAEGEHREEAGY K FEFHEHIREK
B17, cRERAESFELERZHFEFIEEZE I, M+ B EAESEHR , EFEFIERR
WTE 217 Ak | @Rk EEIR 0.8 EER,

RELRER B FEIHERBTIENEHSELERR , BRE 7. 16, 18, 29
64 2 EHEER. EATRBEFSEABERNTRINE  HRBEECEHESFEHZRE
AEME,

[ZIH BRI EEERN BB M EZMERREE

EREELRUELLRFEEEE R ITIE DI L ETESFIEE , LS EEZINER
RIEENBR - EHANERAZEEERERSELHHBIRE D,

(1) BBLERFEER
MR RIFEREEMRERZFEER , FREMERBREEZFE , BEREK T,

K+ MBLRITEABED 2 MERRIER

FE
80 F 81 82 F 83 F 84 F 85 F
" B
WE 0 0.0502 0.2068 0.3542 0.4792 0.3148
CC 0.8889 0.9028 0.9306 0.9444 0.9583 0.9444

WE : ¥R ERE
CC:-BETH»EREIL

BXRTARL  EREEEEEIBEESL (CC) FIMERRER (WE) |, 9ER
RITWF (82 FE 8 F ) UKL RASRE ¥R HAESH 80 82 81 £, H¥ 56
BELA ESFEARZRR , TERRERNRKEA 16 2FERAEEL , 83, 84 FHH A
RIEFAEGELL , M85 FAIKRIA , AeREXERAESELR 86 FRBEMRBKH ARIHER
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17T, TEFFIEEERBMB(RFEZTFSEAE =R )
(2) ERBBDIE

K+—%'REB 80 £F 85 £ CCR#=, BCC EX 2 MEMEIEEEER 2 EFEE 5
R, TERAZEREERREDLE, CCREREBCCEAMNEERETRTEAK , KN H 83%E 93%
ZE. MERREEZESFH , ZE2FBABEE , IEH CCREXRTEE , M BBC #XXAIE
1206% 20%:2 BE R ( B 81 E B 27.92%5h )

(3)EEzo#

RUAMEREERL BB L RAFSRAURERIBOITE , EARE 25X 85 £
ERBEZMERRERSRENIBINEES  EFIMEFSRARBCCHREZERT
K (FFEHEREE 2342% , BCCER A 1864% ) , EFSHEBRCBEBK (HER 47.92% ,
REA 0% ) ,BCCEAZEERERRE (54 27.92% , FIEA 1292% ) .

®t— BERCIBIMEHBEDZNERRER

£ E
. 80F |8lF |82%F |83F |84%F |8F | £
E R
cCR WE |0.0988 |0.3056 0 0.0502 |0.1204 |0.0239 |0.0988
CC [0.8888 |0.9167 |0.8750 |0.9028 |0.9027 |0.8611 |0.8911
BCC WE |0.1587 |0.2792 [0.1667 |0.1935 |0.1913 |0.1292 |0.1864
CC | 0.8333 | 0.9306 | 0.8889 | 0.9028 | 0.8611 | 0.8611 | 0.8796
WE : IME®RRE CERETFEIERT L

RRERYBIRER K PHLERFERERERTEIIERSS , M CCR X XE BCC
BXHE  TERRERHRAEECASHFHNTEL  BCCEN (HBEMERLH1EF ) &
WM BEHBASEE (FESRAE—IRE ) SHESHE , WERETTHE R E S F

" Korobow & Stuhr (1985) &B A=5 ¥ » #erd fLenfe § 4o AEIL > £ ATE B de i dp R o WRNA AT B R
e kLo oo
12: EAFERUFLL BRI HFRL

F i Korobow & Stuhr West Martin | Sinkey
T8 (1983) (1985) (1977) | (1975)

WE |18.3% |39.7% |65.3% | 52.7% | 35.5% | 39.1% 35% 54.4%
CcC 84% | 94% 98% 90% 89% 90% 91% 82%
WE @ 4c fg 20 & B CC: WA T FEm s A

¥ Korobow & Stuhr 6987 § g % » B A7 3 K2 B3] 0 Ao o S i R0 MOTHER| D A SRR A
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EMBMREE BCCRABTZHAARNER, ERTRIEFEIL (CC)BEEER
IAEERISE (WE ) 2 BE , ZREMERRIEETRTOSRATRIEEI LA, XNEE
TR SSEEMEER

RE-RENERFERE , BRLERSIER BCC BN (HERBEDITE ) Rix,
BCCEXZE—BRERT 81 FI, 195 60%, RBFEEE, 82 F£5 85 FHIRM 33.33%,
84 K& 85 FEEFIE 0%HKE  AHERFEBREASHEHRNABRREAGEL S
L MBLHERFERER/EE.

BREE_R[RENEREL  BCC BEACRAMRVBLRFZEAELAE , BCC Bz H
ZRREDER 50% , MPBLRASREER _RE22H L, KEEE 50%, 2R BCC
BAERIEREBRCERASHELHAAIBREASHFLZEHEL L  REEALAT,

fREFmE | ML RFSEBEER BB ONEL BCC BN |, R -RERB_RE
ZEHE BT ERRLTRECRE , THEERE-REETHN , BE-REHE R
ZEHTR  FRTEEZRRK,
=, BB oM ECHBRED I

HRERN LB OIEMEECEENE  BRRA, EHEBEZEZTRMAME(, Bl
NEHR TRE, cBMREMRAEEHSY , $IBREITAE "FE, BRBBMWAE
BEEoHER , UERE RREMBIER CCR R E BCC BEAEITHIR , Bz
BRAMBRRERMUSH , ENFERBE 2 EREBLER  BES "FE, BRWARER
® O RREVMEEREHEEER BN,

EITHRBMEDTMEN S , R "FE, BHREE K FHERASHERE BT
ARl EREFARBE, HMLEEMEE ; ZTEN 'FE, BRCEHBES | AKF
ERHEMRENEE,

BRET , BRI MEENATESEE , TWE CCREAF BCCER , R
RECEMNHERERESHERAE  BE-RE, REFRYBIREMERRER 2R
B, IBFERESRREETEHS,

FRTFESRRCERCBITEEEERTERS  TERREXEERENRE
HEASEHERBS . NHHMR , ERARELSRENE  ERASHEN TRRH

14 .5 .2 S AR B A4 4k a2 sm— N L o
FEL AT E SE Y G MR A 2 v 2 P o

1 SR fA 452 CORHCE BCCHES » fFR s i 5 — 2 (ko™ ¢

o~ s0# | 8l1& | 82& | 8& | 84& | 8& | HrE
CCR 33 25 33 33 43 36 72
BCC 46 37 39 43 54 42 72
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ERREN , REMESBHBORREMEERT K MOEAHRRERA , £BEN
RPN EE  EHENIBIINEAENRARELHBHR  RREUCBENEKESESR
FRiE (REE,K83),

ERABOMEZRABE2E , MEHLBYBETHEISNEEAE  TARABZHE
TEMEERMETHETIEAE  ELEBECBRRANTE, UREBMZENER , S28H
HESRETEEAN  EMAFERRC2HE  ERA - EHHSBEELREERE
FHEETENER. fINEREFARBELKENAREER , MARFHRENSRAZ
BIEME , RETABZERARK - \EEACEREXREATE, AHEBHSERAY
MEHRZRR , EMERERER, BEERHBIRTRE,

., B
[—1ERER

AE-STHRIEFAGHELREBRCER , ZER I METHRE. B, AR
REMEBEEAcERZRHERYY  BRUEAECEREEFE  BA2HBARMESZRR
T8 , BREMEER 2 i RAT M E

FESPFERERVCERBERRTIABRKXN D RIIIRER T =8K+ M,

FEASHERRBCESRHE  EMBERREP cRBHYMEE, Hp , EAGHE
HEXERATEAZERMBEEEY (COMP)EERER —FERMEKE , BERER -FE
B HARGEREREHFOAFT , BrEEMERBCBRFIREREASHELEE
MERE, TRRZEZAVFEHUNEE  FFURECSHBEES  €FEASHELR
WEFzZER) , MIREEZEASELERUBERA , EXBHES , RKEFZ
ZHRA , AtEERASFH o RERRREXEHRFHNEE , 2REREER,
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R®+t= NRARRETEBS N

R — : 11CCR = B, + BCOMP + B,AMT + BYEAR + B,OVRDUE + <NINT + pMBR +E
& TEHATRF AR ERRE tRETE
B 22.209 14470
COMP . 10,089 10.945
AMT ‘ or. -0.032 10626
YEAR . +0.014 5.164* **
OVRDUE . -0.0707 -2.204%
NINT . 1033108 2291+
MBR + +1.71% 10-7 0.668
F 18 = 6.612 Zggg;j* DW = 1.703
R®=0.0854 Adj. R2=0.0725

* ok xxx - M TRAEBISE 1000, 5%, 1% ZEAE KA

RN ARERRMBARETES D W

BE = 1nBCC = B, + BCOMP + B,AMT + B,YEAR + B,OVRDUE + BsNINT + B, MBR +E
BEY TEHARF R ERRE t T E
BiE -0.1525 -13.399%**
COMP . -0.0271 -3.35]%**
AMT + or - -0.0032 -2.019%*
YEAR N +0.0086 3.902+ **

OVRDUE _ -0.0142 -0.569

NINT . 1233107 7.062+**
MBR . 1146107 0.703

F{& = 21.425 Prob>F = DW =1.837

R2=0.2322 000017
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H Adj. R2=0.2214 H

* okx wkk - R TRAEERIE 1000, 5%, 1% ZBEKE

EREFEECEERE AMT)EEREN —PREREKE , FETRER CCRER
REERNE  HEAMRESXAENRCTE  MARREEEERERMERE _EMEIR
B EREEBCERTEE, REBERE _RIE 10%EEk%E , AAREMRSRMER ,
E-SiHmEASELCERRERS K EBLBATS , AARRMRERRE, MF
EFE (YEAR)ZIARGEREFAHAN , AERE - EER T WE 1% BEKE | RREH
SEHERFEEHNCE  EEBRTERFRE.

RAKLEZR (OVRDUE) BB D MERETAIMAR , PIEE —F 5o &EKE | BEH
“RAITEE, EREGHAASFHIHEBREHRER , HRKtRESRS , UABEIE
W REBWA ) ™ME, ETEREEERRER, RMEEE NINT)ZERTEBH -, BY
EREEKE, AERARGHEGEHZETELERA K MAUSERATELEERSE , FHiLF
BEERK , BREHERE., ELEANENRE , HEEBRATEEEVERNESEZEZ
EEmMEA. 8 AH (MBR) HMEMRBBRZBRASMEE , BEEERNRLREREE
WER ELRMEBEEREREGENERT , EAGHFELRUENUHEATELENS
EmURE—BRABRREREERENEE , BEHEABZZE , CERAFEGASHEYL
EEBRMRESERER,

. &

SREENTIEEN , EHESHEBHERE:. RENKE  URBEREENEE
BERE, CAAFHEEASRIREY B EXEESRERYEZEERAG , HRT
BRETEL S-THRENS  FRASHFELERRETSHERIE , EMMEE, BE
TR RCETEEBRREERRNET  GFRASHFLEERT SRIRE. BRBECHE
MAEHEEMENRE  KaHREER , R2ERAGHFHCEE  FEXETRREUN
IEE  AEERER T ERBANERR.

BEREBOHER 1980 FARKE  ERZEAESITERNBERRMEL , AXXUZ
FERRERESELNEEENT G  HRUEEBNAERTEGASHFHLEERN , 4858
HETE , HBERASELHERE. BENEE,

ANHERE 8 F££ 85 FEEEME 72 REASHELETERFAARGERER &
BEEDIEUARA - ELBRGERERR K MASREABERRE B LRR T
A EBIEITHE , BEERTESAN. EHRHIRREBREZEFRAEEL , TERZE
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BEXFERYETAEENRR  HEREX(R S ) FRVEEMESHERITLEEN,
BRER OB ITETAERERS ZBT , AEREREREZRTME , —BKWMS , Bt
BEEERYBEZFERTRER,

ERAMERREFEER IR _EEXETHERERR  BEERTE
EREQEE S FEEMERRIEESRALIBRARR , BRSO ET BCCHER Z g
REREHBEERBREE , M CCREHASBABENRE, EED ERYEIRFFEE
HEEROBEITEBRAE -, REYE 85% L,

S5, ARE-RENES , PHLERFSRER 82 FRIYRHE 3B%UT , 84 FH
85 FHIE ONHIKE HEREERN BN ERE B-RENKRRAANERITIEN EZ BCC
BARE |, TR s00kELR, FHER —REEM _REMEGAE ,
BHRASRBEEE R TIEDIEZ BCCEA BT ER.

R#%  EBRINERY-—BEREASHELZRERANEFREK , BRI ZE
BEMEA ; ZHELEMEEENBRERHZ,. FREGFEHEXBERS. HRRERE ,
AlgEEASFETL cREBUER.

Bz BREBRIMERPBLRFSEREESLHETR , BEARERRTHEEMRS
REEREFAEZRE , e EREREAULENSBI N EARER —EREBUFTAER
YERREET T EREE  HBEREACEEY ; ZAHECREFELCREENTER
MAERARAEMERME  EERBERTIEHE. NAKEHBFIEMATRRERE
BRBRWEEEZN , ETFNAENZBOINEREYBLERFERECER , THELRE
RAEEERETENRR , EMBBHEES LEY , M HESRBBERERCREA. B
ERSHRECESBRE A EEMYE.
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P 8% —
—. FEHRRAZ CCRERBUERBRMT

BE nEREEMN (DMU ) , HFDMU| (j=1,...... n)UmBRAEX (i=1,...... m) ,
SESEEH Y (r=1,...... s) , BICCREXATLUTIRMREN | AHE—REEMLZHK
£E :

Min zo=¢o—e[is+isﬂ

i=1 r=1
Subject to
¢0 i0 Z/IJX”_ —O i:l, ....... m
z;{'JYrj_8|'+:Yr01 r :l, ......... S
=1
S ,S8"20, Vi,j,r=1..... n
Z, i dd

X % 048 DMU =% i 84 A8 >
Y ‘% 048 DMU 2 % r 8% 78
CRNAR X 2B
TrEABTEB X ARG H
'ﬁi%ﬁ’
DIERT I R ABHE o
=, AEWERAZ BCCEIBMHRBRNMT

BCCEXNBBREHREMEN , RE n@RKEN(DMU ), & DMU | (j=1,...... n)
BmBHRAE X (i=1,...... m) ,EESsEEH Y, (r=1,...... s) , Bl BCC X AL
THBERERN | FEHE—REREBEMNZREE :
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i=1 r=1
ubject to
G Xio =D A, X, =S =0, i=1.... m
j=1
DAY, -8 =Y., r=1,.... S
j=1
> A, =1, j=1........ n
j=1

2,8 ,S">0 Vi,j,r

Z, ' sFEAE
X 1% 018 DMU =% i 84 A8 -

Y,: % 018 DMU %% r 8% 78 >
S ES T T TS

SEF T EES T TS

Ao HEH

€M RIER -

. DEA &3z & mi& F ZR A

REPRBPER , RRATERFT 2 DEA REERZIHRASE (X1, X2) B-HEHS
B, BOERKEMN (A, B, C. D) ETHEERE,

DEA RLURFREMEEHFERMANES  MEPOSREMRNNERMREBBORREMN
MAEMER |, FHit

REREM A, B, CHERAEHRLE , EANRREYR— ;

m%EHDZWﬁﬁ$E%8§o
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REREBEN D AR EEMEEN , HAHRREL - AREECHFAL , EEETEN
BIRRT , ¥ X1 ZIRARD SUZ B, X2 2®RARBD S22 Elu,

B LR, ATAl DEA REEEMERERREMAT R < RRoFREEH MR
REMAHEEY , MEASERTHB 2T ARGEHEYRE,



92 § g

By 8% —

FEWREAZRELRSES | BREERANETRR , B9 ZR2HRNFE |
SRR -

(— ) FEEELERERITE -
RHRRERT W ERETFELREE.

B (x )RLEESB AMEER B =

% <p-do 0 0/5
u—4o<x,<u-20 1 1/5
u—20<x<u—-050 2 2/5
u—0.50 < x,<u+0.50 3 3/5
p+0.50 < x,<p+2o 4 4/ 5

H+20 <X, 5 5/ 5

U AAFESR LY , 28 BESBRRZLR (x,). EEHRMER (1), AER
(%), REMEESERBELR (). ARBRRERR (x,)o

(Z) FMEERERRERETE
ERRERYT , B ERETESHRES.

B (x )REERH AMEER B "

U+4o <X, 0 0/ 5
u+20<x,<u+4do 1 1/5
u+0.50 <x,<u+2o 2 2/5
u—0.50 <x,<u+0.50 3 3/5
u—-20<x,<u-050 4 4/ 5

X <p-20 5 5/'5

UWHESEMcBY , 2 AELFEILER(X). BREARSFEZILER(X). B
MR (x,), ERETHE(x). FHRER(X).
(=) FEEELRBEIBEITEE

LEERETEESE A FESFRES.
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Y (x ) LEERD FEER E

X, <p—4c Of u+4o<X, 0 0/ 5
p—4o<x <u-3c OF p+3c<x <u+ic 1 1/ 5
p-30<x <pu-20 OF pu+20<x <u+3c 2 2/ 5
U-20<x,<u—-oc OF p+o<x,<u+2c 3 3/5
Uu—o<x <u—-050 or u+050<x,<u+o 4 4/ 5
u—0.50<x, <u+0.50 S 5/5

LW ESM B , B4  ERMEEREE (X,).

LERS p RE-SEREIEZTHE ; c ARBERBIECREE , x BEE
REFEHZEBBCERE. URARZH LIS ZTEH SR , TEANEFEEEAGEL
EZEBNAHRE  BTERETABBERZH T ET —BHNERR,

FRASFEEHNELEAHE  IEHERBHCEIE  #IESREIEMER
A EHERASFEcRETD. RRAEESEEBS  USERSHELNEETS | ftE
RETDZTHE (p, ) BEEE (o, ) , BEASELKTIAETFUSE
EREFLEETILERER | FESER

e +1.50, <X,

U, +0.50, < x,<p. +1.50,
U, —0.50,<x,<u, +0.50,

He — 1'560 <Xy <M — O'SGC

m O 0O © >»

Xy <He — 1'560

HREREREERTERR , SRBBRETEIMERENT ¢
AR - REERRES,

Bk - RNEEMR R EBEE,

CH - RREERNHES , EBRREFERK.

DR - RTREBBREEERE , BETELE.

Eff - RAEBBREFEARRK , FEMBRBRELA,
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EERERIN , FEZERDIUNEFZ—ZHRER , F—RERE(AKR) , FERAE
&= (E#&) .
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8 E XK

IEX, "SRREFEZHE) K BAAEZEHBRBEWREAMAHKRELR , REN
-I__ﬂio

TEHEESEHSEEE IS FEREZRS  PERBEEESHESFE L TESE
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EEMEAMABRELIRY , RE/INTHFE,
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TwmX, RBEI\+=%
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Ho
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RES, "RITKEBERIN - EREIBRIMERDBLEREZLE, AP KEDR
X¥EEMEFAERELIHRN , RBEI/I\+=5F,

BERE, "ERAAFUHEBEHAATERITZIEERNIERETZECRN. , BX
RBEAFH  FhEFHH , RENTHFRA , H 63-78
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HRE, EEHESSCRAMKERRIN - EHEIBRIMEZEAR,) K EEX
EERBEMEMAEREBELIRY , RE)N\THEFALA,

Banker, R., A. Charnes and W. Cooper, “Some Models for Estimating Technical and Scale

S

i

I8

Inefficiencies in Data Envelopment Analysis”’, Management Science, Vol. 30, No.9,
1984, pp.1078-1902.



96 % it ¢ 3

Berg, S., F. Forsund, L. Hjalmarsson, and E. Jansen, “Banking Efficiency in the Nordic
Countries”, Journal of Banking and Finance Vol.17, 1993, pp.371-388.

Berger, A., and D. Humphrey, “The Dominance of Inefficiencies over Scale and Product
Mix Economies in Banking”, Journal of Management Accounting Research, Fall 1991,
pp35-56.

Bovenzi, J., J. Marino, and F. McFadden, “Commercial Bank Failure Prediction Models”,

Economic Review, Nov. 1983, pp.14-26.

Bowlin W., “Evaluating the Efficiency of US Air Force Realproperty Maintenance
Activities”, Journal of Operational Research Society, Vol. 38, No. 2, 1987.
pp.147-185.

Brockett, P., A. Charnes, W. Cooper, Z. Huang, and D. Sun, “Data Transformations in
DEA Cone Ratio Envelopment Approach for Monitoring Bank Performance”.
European Journal of Operational Research, 98 (1997), pp.250-268.

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

Ellinger, P., and D. Neff, “Issues and Approaches in Efficiency Analysis of Agricultural
Banks”, Agricultural Finance Review, Vol. 53, 1993.

Farrell, M., “The Measurement of Productivity Efficiency.”, Journal of The Royal
Statistical Society, Series A, 120, Part 3, 1957, pp.253-281.

Grabowski, R., N. Rangan and R. Rezvanian, “The Effect of Deregulation on the Efficiency
of U.S. Banking Firms”, Journal of Economics and Business, Vol:49, 1994, pp.39-54.

Korobow, L., and D. Stuhr, “Performance Measurement of Early Warning Models”, Journal
of Banking and Finance, Vol. 9, 1985, pp.267-273.

, and D. Martin, “A Nationwide Test of Early Warning Research in Banking”,
FRB New York Quarterly Review, Aut. 1977, pp.37-52.

Looney, S., J. Wansley, W. Lane, “An Examination of Misclassifications with Bank Failure
Prediction Models’, Journal of Economics & Business, Vol.41 Iss:4, Nov. 1989,
pp.327-336.

Mackara, W., “What Do Banks Produce?’, Federal Reserve Bank of Atlanta, May 1975,
pp.70-74.



SHHE R LTSS HrER i m g 07

Mayer, P., and H. Pifer, “Prediction of Bank Failures”, Journal of Finance, Sep. 1970,
pp.83-94.

Mills, P., and D. Moberg, “Perspectives on the Technolog of Service Operations”, Academy
of Management Review, Vol. 7, 1982, pp.467-478.

Miller, S., and A. Noulas, “The Technical Efficiency of Large Bank Production”, Journa of Banking
and Finance, 1994, pp.887-902.

Pettway R., J. Sinkey, “Establishing On-Site Bank Examination Priorities: An Early-Warning System
Using Accounting and Market Information”, Journa of Finance, Vol. 35, No.1 Mar. 1980.
pp.137-150.

Sherman, H. and F. Gold, “Bank Branch Operating Efficiency: Evaluation with Data
Envelopment Analysis”, Journal of Banking and Finance Vol.9, 1985, pp.197-315.

Sinkey, J. “A Multivariate Statistical Analysis of the Characteristics of Problem Bank”,
Journal of Finance, Vol:30 Iss:1, Mar. 1975, pp.21-38.

, “ldentifying Large Problem/Failed Banks: The Case of Franklin National Bank
of New York”, Journal of Financial and Quantitative Analysis, Dec. 1977, pp.779-801.

West, R., “A Factor-Analytic Approach to Bank Condition”, Journal of Banking and
Finance, Vol. 9, 1985, pp.253-266.

Yeh, Q., “The Application of Data Envelopment Analysis in Conjunction with Financial
Ratios for Bank Performance Evaluation”, Journal of the Operational Research Society
47, 1996, pp.980-988.



