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Abstract

The objective of this study is to evaluate the reliability of DEA for the measurement of
efficiency of Commercial banks in Korea using the DEA methods. DEA is basically a
mathematical programing technique initially developed by Chanes,Cooper and Rhodes(1978)
to evaluate the relative efficiency of not-for-profit organizations where multiple outputs are
produced with multiple inputs. This study show that DEA approach is not only usefulness
in evaluating performance of banks but also a useful bank management tool.
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A3 Y5 Aloje} HAYol A" Floju},

ey fEvel F871% 53 ey Eo] AAF7re FAEo R Ui 9]
o AFBQ7EE A A Uy YEH} APsr] AAME AR FAH AT
2 gg¥ 4 e AN 270 ®orAm Ut

FAEUE 47189 o FAd AYaeA gUt /1Ye ALse AGAnE Ws
ddatd AAE AAE Fol FI¥Ne we FeRo] Faslt) o AYdAM F§7]
B A& Yy sz AFA 9451 QlE DEA(Data Envelopment Analysis)”]™
& A&t fEvEl FE7I1RY AYALeAd B HUE s AAP S P Aol &
g Fux

2. 2&A Mast 239 Hrt

2.1. 3®Y9 Iy

229 Asate RF YA (proprierty), &3} (effectiveness), &-&A (efficiency)olthi= 37}
A ZHEdA HrislojA. eldAdol@ 23] BRIl AAS AAF A F oA 9fr -
e} EA49 #@As] oz}

AL ERE 93 EHoY gz HIATIE oz Qeso]. o
e 32 yd Exe G459 gugelx

HEANL YA dd HAF vgor Hue EAL GAY 5 Uiz o TAlRA
Aozt 3ol AASHA AEEAL g /XY NEAQA FE F v]aF AfA
(technical efficiency), 7529 &H-& 4 (scale efficiency), 832 A& A (allocative efficiency)C.&
AR, e A& XA o] Y47eATd ZEEAP (18 T AFA)ANA
A7t o]Fojd o G4drt. Wz o] YArteATY A At ool |,
7Z1eF o8 v A LA ol ojd XM EUEYA(input mix)7} F7Fg ol vl
A& EY2(output mix)7t F7HEA FAY, AldS gAY v BYEYA7 B4 M
HFHEA A2EYAE 9@ a4 g FEZ £95H0A w 7R ZgAel Udetm
g, vte] g gRe A&A4lE R A BEsddor Aoz}, 3
A ZiEHA LT R AEAUTEAE 2AL A oRE NESAHYA U7 E
2 A& F A o] FEL o] HA A QA AN RAMHA EF ANY o u
A ALY L FFdted VoA " SR LN 7R A8 S
© S0t} ¥FAEA L EEYG #AHAAT MROE EXe A2 U8 dYasde
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sgoz, s T3 A2WAZ 7487 2ok cdarlAe) Felass 4Eas 94

E B¥AL 47149 AAE AUA " webd eash o] B RARTL AL
o] vhepg HE2EES AWANE HFA SHS LAY W, FPHoR HAsolof i
A EEAol FAHA e xAAAe] ALAL FAL S YA Bk vl el Ao
A4S FAPRL A8 ARl glon], olg)h gL ol fm Al JEe] LAY YA el
FAYE A% AT, el Bl AFA AEHelA5 Qi DEAYY & A
g8 nia B,

3. DEARGEE4 3 5o 44

DEA+= 1978 Charnes, Cooper, Rhodes?t #5902 =43 o] oJzliokor] A -85 o]x]
g}t F8 A gHopol AExEL B wS{EolCharnes,Cooper & Rhodes(1981); Bessent
and Bessent, Kennington and Regan(1982); Ahn, Charnes & Cooper(1987), W&o}
(Sherman(1984), o917 <4 ¥o}(Charnes, Cooper,DieckAssad, Golany & Wiggins(1985), Tl
£-oF(Charnes,Clark,Cooper & Golany(1985), Bowlin(1984); Chamnes, Golany Halek, Klopp,
Schmitz & Thomas(1986),Charnes,Cooper & Golany(1986); w7 & ¥-°}(Charnes,Cooper
JLearner & Phillips(1985), Charnes,Cooper,Eechmbadi,Golany Learner & Phillips(1983), A%
Z 25 oHBowlin(1986),Divine(1986), 3-FA1H] 252 (Rhodes(1986), ¥4 el=x 3] ¥ ok(Charnes,
Cooper & Rhodes(1980),3-9J At 55 (Divine & Thomas(1985) 5ol &w3 A3t AdgE
IR

olZ3 ATEA HeolF nle) wreEmd DEAZIYS 2AE A (Decision Making Units ;
DMU)ES] AAE Hrisledl #-83ta 343 Wios AAlFoAy on, T3 ARas
Azre] AdA 985 AAE Fed f-63 /1HYE HodFa vk DEAT AFFoE 1|
B4d Hod 7S Fa, idA DMUSY  dEYE(multi-input)s} OAbEE
(multi-output)ell W NAH Hr71E Fa Avk 2B2 oL AFH iz A&7
AUATEEE B3 Qv o] mEEojo] £YAIzlo. 2] DEAE HIA R4 DMUYL &
£33 AiE g3 7] H8iA "o AERESTF BYINYF] o= AxRINE AQAES
Aot o]# & WAoo g DEAV FAY AYHFL £ Uik osiEta Hrtst=rl o
&31A ol-&dth

317122y

DEAT AZA Y A4S 584 SAWPHe=zA FALH AL MR a2 A
9 e E A 148 24 (parameter)E A S o] ol AwtFHo = iyl
AR AEse DR FEdolA Hrioide ZF8AHQA FYase) 4EES o8 FYA
BEEANTEEE TEF F ST EE) HrUAE vmsly E&AE FAI}E VB
4 A A9 (non-parametric approach)e]t}.

DMU(Decision-Making Units)¥ H7b4lo] < JAAAGE 24 Thfsh B84 AR
gto] g A4EES ALEie AYFHAFolnh drlded Y sta Y 28, 252,28
T dHXE dE EF YUY

DEA+ Charnes, Cooper and Rhodes(1978:013 CCR)7} Farrell(1957)2} i3 &84 N
€ =]l F2 ngezxA e B84 AEE A3 Ao s a3 A" Yol A
Sdv 7ad ¥ &Y (CCRYIS R )= A=E9on, 2% Banker, Charnes,Cooper.Schinnar
(1982)x= &4 Z&tlol9 FAs} HE 9% ol &8 A/}, Charnes, Cooper,Seiford.S
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tultz(1982)= DEAZ]®) .2 2 4] Multipicative® 3-2 A A& N1, o]ol4 Chames, Cooper. Golan
y, Seifords} Stultz(1985) Additive®¥-& 473t %c).

Banker, Chames,Cooper(1984) X Banker(1984)= DEAE o| &3l vl4:9] FQ)1& o} 49|
AE2EL A8 DMUC i@ 7143 2 e £848 AAsAch 2efar 9184
AFZ 3 N2 E FriEuolgle ¢ SHA WES] AAYRY S AQsle] na Al
A=E Fradx, Jobrl AN RE FH AT

Aduty oz FEAS /S EUE Ui 4EE g2 FeoldArt Charnes®l Cooper(19
84)ell <13 DEAC ol A &AS Hole g3 B

“ol" DMUS] 100%E-&AE 47 fslMe 1) E& 2)Y dojrh

DDMUS] JEEL F849] AXE F/IFIAY B AEE] g8 45§ FaAIA
guME 2718 4 QU

2DMUS] 5182 42E9 ARE FaAAY B a4 g8 43§ F7H71A
ol ne FA8 4 g

o] “Pareto-Koopmans E-84"9 71ds} o] Aula A &AL onlsin, 3)eld DMU7L
92 DMUES Hladte] £¢] 2 424 o] oud A AL veldA &+ 29 olf DE
AdlA 9] 100%E &Y Bz A

oy AuA AEA MI HESAQ MYAY Yo 2 TS A AF Farrell(195
7ol Ad7AA AlZ= ]

o]s}zte] CCRE ¥ 9o Charnes-Coopers} Seiford(1981)ll 9}sll A== 31 Charnes, Cooper,
Golany, Seiford9} Stultz(1985)e <8l AYPE EHE DEAR Yo 24 714 A (additive) B3] o]
213L, Charnes, Cooper, Seiford$t Stultz(1982)ell <13 AA1H £ A (multiplicative) .8 o] 3l
o}, o] fAMY EYzlol= = 7Reg ozt 2P ANNME AYGE AolE HolA gor
2 71 AR WeLe AP,

A xe9o] DEAY! CCRYI&Rdo|A = (Charnes,Cooper, and Rhodes 1978) ¥-Apoll AHE-T &
2o BEUAES 8 G534 Zo] e,
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714 £ > 08 ¥(H)2]l non-Archimedean’ =1t €& Jn} 2 At ol <)o 4=xu} 3
L B3 (el E UElY. ol ek dlo) ol 8rted oWl el 4471 S0l HiA
REE e olF AL gtoz HolgErt of extd AMSE 9 &9 FHAHIT /I EF
NS BAFsA At

(DAl AAIR j=1,..n0& F st BEAE jpAA DMU; o FUE] EAde A
DMU; 9 #2824 DMU; £ (=1,..n)A %A el n7le] DMUs 7t EAl8HA 89 524
A F7td fAPrst DMUp € SA9) AGFEe] & F(FAA)erix sk azjez (D4
o] &l o’ DMUo o sl -4 gho] 03} 1Ato]e] WHoltt.

A9 (el dAAPL A APHQA YA Y (Linear Programming)Ful 2 nlyjofzl
Fel o] Hoj(dual= Y33 Zo] el £ Ut

min ho =0 - ¢ [ig;lsi + :zﬁlsr ] (2)

Oxio -8 - %XUXJ =0 :i=1,...,m
J=1

- st IS Yeiby = Y¥ro ¢ r=l,...,8
J=1

sy, Sr’ ,M = 0
i=1,..., m r=l,....,s ¢ j=1,....,n.

(24 & o] &8 Antale Z&3Q DMUS H A& DMUR TH#HEY ol&
A4, A7t 2A(DMUp Jol E&Ho 2 Yrig AeE ZAYS ghol hy =10]th
4, AQ7F 22A(DMUp)e] Mg &Aoo 2 Hrld 3 ZAFS 3ol o < lojnh

3 2 B2 ¥ g MY

2 Z7A] e8] A& A g
| oj2o] gldoy HEa e gl
.

A4ges % el F871BEY MIEE EAU T LANEE T HAG Fevt
o]fo] A2 REQt. I o]fFE dEgEY HUE 2Yru|2 A T P S3S AT A
A g&-x71 gl7] v ol

71E AFEL 9A EM4e A uid 2Y F5 M xdor dRrx o
(Greenbaumn(1967);%&4=¢] 2} 2t (total earning assets))( Bell and Murphy,1968, &3 dl&A3
o] ) FA 2 AR} FAF TR F 23S dEAFs 9ol a £ ol FAYA
59 2L o&dUix

AYATEL W EFFE 08T 729 AA (economy of scale) E= #1919 F A (economy
of scope)eg didoR oini AU o&F A7 AA 7R 7|EAQA ATENF
g MDD A A, IREe 2ol AFEL AEasel ZHARN FAMON} 4
ojzlital e F1FAE FAGL AH(stock)NF-E& o] &3t HAlhadett 1954; Bell and
Murphy 1968). o]#3 79 a3 FAFL Y8 42849 MAE2E 548 FA§
I, SYPIEEL FAAR Zlez JMRE 3 Ave Aot

FHA YL 2PaE 849 7 Mulart J|eF o R EYE AAEsR deide 31 A
€ 7F4 3K Bell and Murphy 1968; Benston 1972; Longbrake and Haslem 1975). o =%

A7EZ 28s HEA WM FUeAe) AHE
19 250 geiME 7RG 2L zolrt o] &
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AN 2YPAEE FANTAE o=Are ¢38 1 drle s, LSl Ee) vhekale
H|Fo] Al Aol FAE ),

A PP AT Y EAMNMARE o &8 JFEeNER AT s A
T3t ok o] W& ol 8-Fn F§FNE &89 Fa e o] It Afi: o8
9 AR FHFA e flew PASIH(Drum 1979; Greenbaum 1967; Kalish and Gilbert
1973).

ekl 39 <e2)(1991)2 DEAE A83 A7dA 99U Agrpiyas AE
842 qFFEFROEa3N 99BN eA5-E, FY8L2 LS ARAAH A S AL
3. £F A4, FF(1992)2 DEAE ©)4F FE§71¥e SJEEAH A Fglo]
o], 340l & 42 a4 AUfe} GYn LS FYLLE AFEFH ATFo] Qo

APYATFAAA AHEE T L 42845 18dle] B A7 W4E AT, AR BE
HE2 A9 ooty AR A Fol diF AA Frlolrx div] 2o Al E
F8E FEoIt. ool e JPUFoI M HAE = B £olo] P2 F2] it 7]
3 BT 45l vigE F= Zlof Edd Aoz AYztHo] HG4ole AEN4R
Hyg =23 23] U F Fue 299 RE4 FE22M A4FNUFE 1 FRF B
oz 9. wepr FUEdqs FoA4F S 4E2ER AT

23] ol Bjladte AR YARE FAEE dutAEQ 7199 T8 ss um
HBell and Murphy 1968). -8l 2871859 UH AFF A P 49 dukatviv
7} 59842 FAA AFHL AL B Ak wEk B A7 B/laszA A4
AAsHet ALFEE 4 IYA e A A Y5 (full-time equivalent employee)E @38l 284 31}
AE7IA 238d Aol ddung JQQU4-E AAF olfe= FaddAe] 72 aansE
Asnz} gojoh. =3 23 v 8-F g vFL AA s e IJulE-& T3 Rl
iz Folst.

¥ dFdA AR AR FASACNA BPse AFIA BAE A S350 P
dATe Axy FolE AMEI) 9sto] 19913 FE 199499 447 A8E AFRA A A}
£33t BRL2YPEL el AA L83 55-2Y9L AIF 4Y-23 (commercial bank)
3 Agey g FrALF 207 28-S A3 DEAZIHS EAY dwrrEo R oA 3
¢ FAdRde g5 JVtd vwse Aol oS ot ©A BES FAHAE B
T3 AR EFefoly BEAFZTFIANEL AUl ALEsct.

4. AFEA

A4 AHE DEARAM7IYE o] ¢& 1994dx RR2YPYS59] F84 SHAE <HI1>d
Al BE vish 2o & d7elA FladEA FAdse dule a8y A& 44 gFE
A58 % 945 o1&t 19949 FHAY 84S SAP Ade <HIP>H #t
DEARY S HE3te] Auia A&4E A 205 B agdhde] w2 T
239 DEAd 9@ A& oln|, AP Greference set) e A= dlF 239 H7lo) AL
2 g5 Fygolth

DEAZIYel 98 1994d% 2070 &3¢ DMUR 38t 457t AQaEAE nag 713 &
202 Yehd 232 DMU 1289175 7 &8olx, vagdon ey 282 157 &
ook, - &AHQ DMUZE 1= gtollA =9 i} zho] "rltigel DMUE 7F&-u) v
5 92 DMUC Hlste] Julzez {142l nlgol glof 9o gl U7l wiitol &
&34 ZEE ol FolA He DMUSE 9njdte slol2g AdlAQd #ildAl 100% &
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gHoz gJdETE 42 onat e ohde fslelol @k wA WAKAS DMUL
$e EEA xEolel Aol Folil S0l BHYZELOLY U & & 8K DMUS] 13
£9.4& 2 ujgo] o] A9l I DMUES o nlgict

<# 1> EESY e84 HT)

EJEFd A%, 9o
PN BB A5 2905

23 DMU &E&AM &4 Hdg
71 1 1 1 1
49 2 1 2 1
z% 3 0.99091930 5 0.602120
8 0.717808
A 4 0.99767760 5 0.541443
8 0.905392
e 5 0.99998750 2 0.000106
5 0.999894
8 -0.000002
Ae 6 0.80604680 5 0.100556
8 0.872395
17 1.357924
ol 7 0.88684910 5 0.042104
8 0.138341
17 0.323463
A% 8 1 8 1
3 9 1 9 1
By 10 0.98399340 1 0.023153
8 0.189338
A8 1 0.82637450 5 0.035128
8 0.037200
A7 12 0.91957860 5 0.175171
8 0.051814
17 0.157587
29 13 0.98706560 8 0.076993
17 0.182213
g7 14 0.98821380 5 0.127640
8 0.098532
17 0.885345
BA 15 0.87008100 8 0.233370

17 0.995974
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qd 16 0.99370130 5 0.133054

17 0.494672
3 17 1 17 1
Az 18 0.99230630 8 0.037713

17 0.109394
B 19 0.97207550 5 0.042174

8 0.070243

17 0.509534
2 2 0.97243700 8 0.043062

17 0.391446

<EI>AA AA 20/ AlFLdS ugeR I FEA HHE-S 095936540151 AfA ROl 18
vehd e85/ &8olx, 090<=h <19 A$-E 1170 AF 28 0.80<-h<0.902] 9=
47) AQolnt. wety Selvel 2YES AEA) PAL oF BRoFeE MaH T Iﬁl-?\:"d
& FAFT o, EFUAH0.062004%E & 4 U= uk}k go] 1V 23] A&k

o] 90%°]4& ®-Ast AU

DEAM7}A 2AZ%e 2PNEE F8F 9rE Uxsn t o= AT %3!!3] o
Ae e q ST 293 Y8 A-ME 24 v (input-output mix)ol AR S EL A
93 n 1% BHAE A (Pareto optimality)7/l'doll 4&ste] a&FHo= m7}%l LPES o %
3te] Hriele Aol ols}h o] BAEAQ 239 Frlo) AMSE E8AQA AYES vrkd
Aol A A Y (reference set) Aojct.

AE o] ALy AL ALAFE 080600, o] 28] Hrlo ALEE AEHI 23
d ALY, ALY, 2PLHoln, o] 2YEL T FAZYN TFE FAIE 28508
EQ1aA-A&a s wigo]l FAIY FEIF(peet group)22A HF 23] HrhA] Fzs}
HE eSS0t AT 2WNE LYEL BF A EFHQ 2YSAT AU 25
olgtx M BF 9g 292 WY w AF ARG dehie AL ot A&AA &
gE3 g8 288 YWY 0 ALY S2ENEE AAF At <H2>o) Vel A

<g2> FEAHE @Edl=x

<3 FAIRSUNE

718 16
Ao 16
232y 6

<E2>01A el uls}h o] AgHoE HriyE 28] 5/ 23olA AAR T &3
& Gr1g o AT AHeE 23 Fr28(163]), AFLY(163), FAH LA 6 F
A5 Jehda 3tk ol olE A L8tto] AuFoz e &3 Hae ¢4 &4
€ 2133 Y Aol olld oE L8Eo] FYEH FEFE FXAM B 2YERU= F
AANo] Bt Aol wetr] &3 AME YREE 5 =T ZEAelzst & 5+ Uk

NEeEEN 24¢ A8t I dxy 8424 L FAT TS 91-M¥UE 7hA Zzhe
=8 ALAE 2% Aok
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g1¥1 % 926l % 9B 5 94x1 s

g7 1 096631620 1 1 1

e 2 088906050 1 096252180 1

z% 3 086108360  0.94035670 096319380  0.99091930
AL 4 088835140 096510290 1 0.99767760
#d 5 083670490 1 1 0.99998750
2e 6 085002170 0.80550230  0.89577660  0.80604680
gn) 7 091059050 099410780 094541240  0.88684910
A 8 094706190 1 1 1
9 1 095280120  0.87345560 1

2y 10 093743540 1 St 0.98399340
Ay 1 1 093021570 078185060  0.82637450
A7 12 091010090  0.89667030  0.88155840  0.91957860
24 13 1 1 1 0.98706560
T 14 088881440  0.92092410  0.96991660  0.98821380
R 15 082443260  0.80619510  0.85689980  0.87008100
A4 16 1 093578110 098302040  0.99370130
24 1 0.95309260 1 1

AF 18 09918390 098265330 1 0.99230630
#3319 094455500  0.82173350 091077880  0.97207550
3% 2 002015420  0.90144240 097229860  0.97243700
HFE 09285538 0.9453290 0.9498342  0.9593654

BEFA% 0.0506786 0.0578869  0.0625339  0.0620605

<E3>OIA HelF: QlE uish o] e eE Ay YFE 17 R We o
Um, 28 013 $H 04d 7AXS) 584 W3t Folg nE WaH YUY FEAE RAFT
sich,

A EruEatsl sANM Ushd uisige] eqzt A4S WA QAT 3ol B8
el AGBA] HE AT AL B 4 Aok

5.4 &

7129 AT e GEJUAEETZE B e ) T HohE
Edl 240 on, dAXER F3AA HriE ded FAF] Aok wWEbA B A
Ae 54 OaEE FRE JRa e FE§71d 54& ndste 2 vgdrite
AZAFol Bol AEFa Yt DEAZIEL ol&dte] ezt £dge) Aua AA53E
A A3 Atk DEAZIY & #&dk=dl dolde Wge Aoy R FEd vl AFE 7
ok AT} Qusa WERFY FAL FAIIAY ZRED] FAA AA Wy
d7AEe ZA G 4 el B/ WEold & dvdMe Aneiel A0 ¥
AY A8E ENE $9U59 &S FJuSR, &g deg 2dn 950l
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A2 QYA Apulge: e S 2hale] M A Foat Aproal o v
FEA ATUAENS QBN FAY BA 24 Aok Mol 4v) @guo]
e AR FY 2PE5 S w5 ¥3eiq

ATAAE aoksy v .

AA AT EY A3 vl Ao AN 84 £ R 003, 92%109) 93l
£ o 095 221 MK RelE 096 ERA ATV RKE old] FEF YTAT wel P
I Qo] ggtahdel A 8Ao] fAH T Yee BolFa Yok

A AeolM 29HI e A LAEH HAE FHA AL Astelrii v
BE&HoR Yl 2YdA SAARE A ForA olE 2dEo] YL Az
g elM FAH JNdgete AAFE. AAE FUoh

A, A7ds Fr1Ae2da A edgo AAY 2AVNEE 1639 T2 H9: 6
A=2A4 o5 I 239 EAAFoE £¥A HlE—ﬂ} g Zou, ol olE 25 AY
A g0l WEA gE 28 ¥ Eode AL dnde 3L ohln, HALA] 2PYES
B7rg o AF olSHULE ddviEs, §9), J%g«l el fFAdol 1 wE A=
A& ouidg. WA olg HrhdAsiede f9% dart o

¥ A7Zds}= DEAZIY A7 zhe SAF 29 ofdel el AF3 nhkgl go] Mg
ZFE WARNE 3F dE Adgs d4 s ‘%‘—% & doke s A-E wiAlE7] ofyaL, A

NAALPES AREAHAY AT AN USS BASA RgozA AydAitE S
<d feldtojof 3ot Ot A ES5E ’z}olﬁ Z3g sl WUzkE BAE 3Ty,
BESE 58 AREE ZEe T A7E T o9 FAAE ol Fx 5% 4+ =
At oo U A7 FF AR de=v

FuE

1, <tel 2], 2y d el Aagrh o2 DEAHIAES vl Z Gl 4l 2171 Al%
1991,PP.71-102.

2. AA AP, “DEAE o]+ F§718e $IJAEY H71 , AFAA AT 22T,
1992,12.

3. R.D.Banker, "Productivity Measurement and Management Control”, in The Management
of Productivity and Technology in Manufacturing, P.R.Kleindorfer (Ed.),Plenum.New
York, 1985.

4, R.D.Banker, A.Chames and W.W.Cooper,”Some Models for Estimating Technical and
Scale Inefficiency in Data Envelopment Analysis ”, Management Science, Vol.27,
No.12,pp.1370-1382, 1984,

5. R.D.BankerR.D.and R.M.Thrall”"Estimating Returns to Scale in Data Envelopment
Analysis,” Working Paper(Carnegie Mellon University School of Urban and Public
Affairs,1988.

6. BellF.W. and N.B. Murphy, "Costs in commercial banking:A Quantitative Analysis of
Bank Behavior and Its Relation to Bank Regulation”, Research

7. Report no.41,Boston, Federal Reserve Bank of Boston,1968.

8. Calson,S.,A Study on the Pure Theory of Production, New York:Kelly and Millman
Inc.,1956.

9. Charnes,W.W.Cooper, "Programming with Linear Fractional Functionals” Naval Rescarch



10.

11.

12.

13.

14.

15.

16.

17.

18

19.

T¥mmmeit #1848 M35 19954 9A 175

Rogistics Quarterly, 1962, pp.181-186.

A.Charnes, W.W.Cooper, "Preface to Topic in Data Envelopement Analysis” , Annal of
Operations Research, Feh. 1985, p.59-94.

Charnes,A,W.W .Cooper .B.Golany R.Halek, G.Klopp, E.Schmitz, and D.Thomas, “Data
Envelopment Analysis Approaclies to Policy Evaluation and Management of Army
Recruiting Activities 1 Tradeoffs between Joint Services and Army Advertising”,
Research Report 532,( Center for Cybernetic Studies, The University of ‘Texas at
Austin,1986.

A.Charmnes, W.W.Cooper,& Rhodes E.,"Measureing the Effciency of Decision Making
Units”, European Journal of Operational Research, Feb. 1978, pp. 429-444.

Chames, A, T.Clark, W.W.Cooper and B.Golany, “A Developmet Study of Data
Envelopment Analysis in Measuring the Efficiency of Maintence Units in the U.S.Air
Forces, "Research Report CCS 460 Center for C_beemetic Studies, The University of
Texas at Austin, 1983, '

David H.Sherman, DBA, "Hospital Efficiency Measurement and Evaluation”, Medical
Care,0ct.1984, Vol.22, No.10,pp.923-924.

Dieck-Assad M., "On Some Methods Informatics and Applications of Data Envelopment
Analysis,” Ph.D. Thesis (The University of Texas, Graduate School of Business 1986.
Greenbaum,S.I., "A study of Bank cost”, The Natinal Banking Review, 4, June, pp.415-34,
1967.

Kolari,].,.and A.Zardkoohi,Bank Costs, Structure and Performance,Lexington Books,
Lexington.Mass., Lexington,Mass:Lexington Books,1987.

Sherman H.D.GoldF.”"Bank Branch Operating Efficiency'Evaluation with Data
Envelopment Analysis, "Journal of Banking and Finance, Vol9, No:2,pp.297-315, 1985,
Sherman H.DD.”Improving The Productivity of Service Busineses,” Sloan Management
Review,pp.11-23, 1984.



