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°- Thomas. R, Evaluating Efficiency and Performance Within The Multi-Store, Multi —Market Retail Organization: An
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4. Jean-Marc Huguenin, Op.Cit, p65.
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L W.W Cooper, Seiford LM, Tone K Data Envelopment Analysis: A Comprehensive Text with Models, Applications,
References and DEA-Solver Software, Op.Cit, p 95.
Z. W.W Cooper, Seiford LM, Tone K Data Envelopment Analysis, Op.Cit, p 95, 96.
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DMU Imput | Output BCC Additive Model
X Y o* S-* S+* Ref
A 2 1 1 0 1 C
B 3 3 1 0 0 B
C 2 2 1 0 0 C
D 4 3 0.75 1 0 B
E 6 5 1 0 0 E
F 5 2 0.40 3 0 C
G 6 3 0.50 3 0 B
H 8 5 0.75 2 0 E

Source : W.W Cooper, Seiford LM, Tone K Data Envelopment Analysis: A
Comprehensive Text with Models, Applications, References and DEA-Solver
Software,2007,0p.Cit, p 95, 96.
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S L KJYTI=STT = Yro coviiii 41
ATy X I 42

L. Rita Markovits Somogyi, Ranking Efficiency And Inefficiency Decision Making Units In Data Envelopment Analysis, Op.Cit,
p 246.

174



a2l A2 algp Jo¥L il — @latt g1t
:BCC Céj.u o B! M\ c.'}}a.;j\ -
AW ol e BCC 358 opr B3ail mpamll 3 g0ild 37101 el S5 LaS”

Max B +€( Yooy ST+ XIS 42
S.C:

Y| Kjxij+ Sit = xio G=1,...,0). oo 43
S 1 AJYTrj=STT = 00yT0 ..o +4
r=14 =1

G TR AT i P I 45

(Slacks Based Model) SBM (bt #3501 : g1t ¢ 3l

i [0 3 emdl 230l e ez DEA 25U e 5T 2358 @iy pshie pndl) s (3
ole (Tone Kaoru) <c-U Js .» s & <l "Slack-Based Measure" SBM o
P aald) el s degaz 4 5 22001
(3L Slg) Wbl g oMl e IS Ll sis g andly ol Ll 1 Jo1 Lol —
AbLA Sl sl g Ml e S aBline i ps el ga i) o) —
.SBM cé}oi Ry g Yol

Loy iy @) g (bl 5 oMl (3 bl &l Je SBM (bl m3sed) s oS4
Sl lis (@bl olall e il a6l olesdl Cilsr e Lt 28 oz L)
ST U sy (o] (Se &) ol ZY) (3 dabndd ool (Y e el Sl
e S0 e JE Se @) Gl 2@l odall BT e s odsall (ol e U
PST AU s s (e B S @ sl 5y

L. Yaw-Shun Yu, Op-Cit, p215.

2. Tone Kaoru, A slacks-based measure of efficiency in data envelopment analysis. European Journal of Operational Research
130, (3), 2001,p 498.

5. Cooper W.W, Seiford LM, Tone K Data Envelopment Analysis: A Comprehensive Text with Models, Applications,
References and DEA-Solver Software, Op.Cit, p 99, 100.

4. Wade. D Cook, Joe Zhu, Modeling Performance Measurement:Applications and Implementation Issues in DEA,Op.Cit, P 11.
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Source : John Dilip Raj, Efficiency
Estimation Using a Hybrid Of Data
Envelopment  Analysis and Linear
Regression, Paper 1872-214, p02.

Source: Coelli. T, Adata Envelopment
Analysis (Computer) Program, A Guide To
DEAP Version 2.1, CEPA Working Paper
96/08, pl2.

L. Tone Kaoru, SBM Variations Revisited, National Graduate Institute Policy Studies, 7-22 Roppongi, Minato-Ku, Tokyo 106-
8677, Japan, 05/08/2015, p 03.

2. Cooper. W.W, Seiford LM, Tone K Data Envelopment Analysis: A Comprehensive Text with Models, Applications,
References and DEA-Solver Software, Op.Cit, p 102.
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L. Coelli.T, Op-Cit, p 10.

2. John Dilip Raj, Efficiency Estimation Using a Hybrid Of Data Envelopment Analysis and Linear Regression, Paper 1872-214,
p02.

3. John Dilip Raj, Op-Cit, p02.

4. Coelli.T, Adata Envelopment Analysis (Computer) Program, A Guide To DEAP Version 2.1, CEPA Working Paper 96/08, p
10.

5. Hiroshi Morita, Koichiro Hirokawa, Joe Zhu, A Slack-Based Measure Of Efficiency In Context-Dependent Data Envelopment
Analysis, The International Journal Of Management Science, 33, 2005, p 359.

6. Cooper. W.W, Seiford LM, Tone K Data Envelopment Analysis: A Comprehensive Text with Models, Applications,
References and DEA-Solver Software,2007,0p.Cit, p 105.

177



12l kg2l ol J¥L dumitl — sl

ol axgdl 15 SBM Sl axgdl 13 SBM
SBM-Oy Min PO*-1/1+1/SY5_, Srt /yro (SBM-I) Min PI*-1-1/m ¥, Si~ /xio
Subject To Subject To
yo-YK-S* x0= X£+S~
x0>XAK YOo<YK
£20, ST >0. £20, S = 0.

Lok ey QUL dyshadl fdoed) el plisenly — o
g ddod s 5 BCC 5l CCR 23l Wiy 3 ol Vgl ot ol o5 35adl s 280
i Jls) oz W Al 3 L cole ) 5 Bl ddledd (S,57) bl Jles) 093 B 5:USU)
Sl il g Al @ bl ke slg] ) SGag sl SBM 558 2leal 35l e 07 5
a3l 13 CCR 39 oo Bl SBM 358 Belea 4w S35 meogd 5 (DMU 3N ms 3y)
ol Jo BCC 35 10ST 5 ol amgdl 15 CCR z3sad ety Tad ey Blin= V) s ¢ el

! oLt
rwd) ax gl 13 SBM 30 Pl axgdl 15 CCR £350
(DLPoyMin Y7, Si"+ys_ Srt (DLPo) Min 0
Subject To Y, £jxij + Si” >0 xio i=l,...m | Subject To 6 xio-¥}_,&jxij>0 i=1,2,....m
Yi=1&jyrj=yro r=1,2,......8 Yi=14&jyrj=yro r=1,2,......8
(I{J,S-}_,S_)EO 1{]20 j: 1,2 ....... n

Sy g obly om @l (3-10) 3 Jodl o Juasl Sey SBM 2358 wed)
W) el e (Y1) oy 2 (X1, X2) galstis pliasils s DMUS

L. Wade. D Cook, Joe Zhu, Modeling Performance Measurement: Applications and Implementation Issues in DEA, Op.Cit, P 03,
05.
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DMU Data CCR SBM Mix
X1 | X2 | Y | © |=PI'P"| Ref | S | 527 | S+* | Effi
A 4 | 3 | 1 10.875/0833| D | 0 1 0 |0.972
B 7 | 3 | 1 ]0.632/0619 D | 3 1 0 | 0.98
C 8 1 1 1 1 C| 0| 0] o0 1
D 4 | 2 |1 1 1 D| 0| 0|0 1
E 2 | 4 |1 1 1 E| 0] 0| O 1
F 10 | 1 1 1 09 | C| 2] 01| 0|09
G | 12| 1 1 1 10833 C | 4 | 0 | 0 [0.833
H | 10 |15 1 [075/0733| C | 2 | 05| 0 [0.978

Source : W.W Cooper, Seiford LM, Tone K Data Envelopment Analysis: A
Comprehensive Text with Models, Applications, References and DEA-Solver
Software,Op.Cit, p 105.

SMgl) OF a w20 e al xS tmom s 25902 5 (i ] Lix SBM 5 CCR 356 plusauly
S ((C) syl o ylie 3bls5 we ) T V] (07 =1 230 sy 4lS” CCR 3cis’U (F, G)
(PF* =0.9,PG" = 0.833) SBM 3sbLdl Juss s
ot Mo 5 COR o¥utas 2)lie LB (2821 (A, B) 8357 18 ohiosll bl s 2T b
o5 07 S @ Gl o3 b S ¥ SBM pLde 0B QWL 5 s 2ol Slacks gbls
LIS (bl Y1 el aomgl
RUIIEIU g TP WS PV S FELVEr2 [ SV WO BN [ E g |
(2 el fdl oy s ) Slisdl) e 0t DEA GUL igldl Ll Oy
.Index De Malmquist L1 (3 il o) oSl LE —
.Window Analysis sl |04 —

. Cooper. W.W, Seiford LM, Tone K Data Envelopment Analysis: A Comprehensive Text with Models, Applications,
References and DEA-Solver Software,2007,0p.Cit, p 107.
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2. Fare. R, Grosskopf. S, Norris. M, Zhang. Z, Productivity growth, technical progress and efficiency change in industrialized
countries, American Economic Review, Vol 84, No 1,1994, 66—83.
3. Caves.D.W, Christensen.L.R, and Diewert.W.E, 1982. The Economic Theory of Index Numbers and Measurement of Input,

Output and Productivity, Econometrica, 50, 1982, 1393.

sl =4
- Berger. S.A, Forsund.F, and Jansen.E, Malmquist Indices of Productivity Growth during the Deregulation of Norwegian
Banking, 1980-89, Scandinavian Journal of Economics 94, 1992, p 211.
- Berger.S.A, Forsund. F, and Jansen. E, 1991. Technical Efficiency of Norwegian Banks: A Nonparametric Approach to
Efficiency Measurement, Journal of Productivity Analysis 2, 1991, p 127.
- Isik. I, and Hassan. M.K, Efficiency, ownership and market structure, corporate control and governance in the Turkish banking
industry, Journal of Business Finance and Accounting 30, 2003, p 1363.
- Mlima. A.P, Productivity Change in Swedish Banks: A comparison of Malmquist Productivity Indexes, In dissertation Four
Essays on efficiency and productivity in Swedish banking, Goteborgs Universitet: Economiska Studier, 1999.
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L. Malak.R, Empirical Study Efficiency and Productivity Of The Banking Industry In Egypt, Preceding Of The African
Economic Conference, AEC, 2008, p 10, 11.

2. Kofi.AF, Christopher.G, Liu.Y, Baiding.H, David.C, Efficiency and Productivity Change In The Banking Industry: Empirical
Evidence From New Zealand Bank, Investment Management and Financial Innovation, Vol 12, Issue 1, 2015, p 22.
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- Wcbb.B, Level Of Efficiency In UK Retail Retail Banks: A DEA Window Analysis, International Journal Of The Economics
Of Business, 10(3), 2003, p 305.
- Avkiran.N.K, Decomposing Technical Efficiency and Window Analysis, Studies In Economics and Finance, 22(1), 2004, p 61.
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3. Jean-Marc Huguenin, Op-Cit, p69.
4. Zhu.J, Quantitative Models For Performance Evaluation and Benchmarking, New York: Springer, 2003.
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6. Wilson.P.W, Detecting Influential Observations In Data Envelopment Analysis, Journal OF Productivity Analysis, 6(1), 1995,
p 27.
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2. Zhu.J, Super Efficiency and DEA Sensitivity Analysis, European Journal Of Operational Research, 129(2), 2001, p 443.

3. Charnes. A.C, W.W.Cooper, D.B.Learner, F.Y.Philips, Management Science and Marketing Management, Op-Cit, p 93.
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First National Bank of New York
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1.7 29/04/1986 Wells Fargo-
Crocker National
2.5 25/03/1987 Chemical Bank-
Texas Commerce
1.7 29/04/1987 Republic Bank Corp-
Interfirst Corp
1.4 25/02/19882 Bank of New York-
Irving Bank Corp
1.6 24/07/1990 C&S-
Sovran (Avantor Financial Corp)
3.6 29/11/1991 Chemical Bank-
Manufacturers Hanover
3.1 04/12/1991 NCNB-
C&s/Sovran
5.4 23/03/1992 Bank America-
Security Pacific
2.8 27/01/1994 Key Corp-
Society Corp
5.2 18/07/1994 Bank America-
Continental Bank Corp
3.3 26/10/1995 First Union Corp-
First Fidelity Bank Corp
2.5 07/11/1995 First Chicago Corp-
NBD Bank Corp Inc
2.2 14/11/1995 Fleet Financial Group Inc-
Shawmut National Corp
4.9 05/01/1996 Chemical Banking Corp-
Chase Manhattan Corp
3.1 06/03/1996 Wells Fargo & Co-
First Interstate Bancorp
3.0 15/04/1996 Fleet Financial Group Inc-
National Westminster Banc
5.6 16/12/1996 National Bank Corp-
Boatmen’s Bancshares Inc
1.7 23/06/1997 First Bank System Inc-
US Bank Corp
5.5 10/12/1997 National Bank Corp-
Barnett Bank Inc
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4.6 13/04/1998 First Union Corp-
Core states Financial Corp
10.7 17/08/1998 Nations Bank Corp-
Bank America Corp
4.9 14/09/1998 Bank One Corp-
First Chicago NBD Corp
4.2 14/10/1998 Wells Fargo & Co-
Norwest Corp
1.6 01/09/1999 Firstar Corp-
Mercantile Bancorp
3.6 07/09/1999 Fleet Financial Group Inc-
Bank Boston Group

Source: Stephen A. Rhoades, Op-Cit, p 14,15.
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17.64 Shareholders Associates First Capital
17.12 First Union Corstates Financial Corp
16.49 SBC Communication Pacific Telesic Group
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