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In addition to the factors such as the efficiency, size and technology of
decision making units (DMUs), the balance of DMU also affects the

(BSC), Malmquist total factor productivity (TFP). The effect of efficiency, scale, and
Productivity Index, technology on the total factor productivity growth have been provided by
Balanced Factor. a three-component decomposition of Malmquist index. In this paper, the

fourth factor called the balanced factor of DMUs is defined using DEA-
BSC method. This new concept leads to provide an extended Malmquist
index and its four-component decomposition in which the effect of
balanced factor on the total factor productivity growth can be detected.
In fact, the balanced factor measures how much a DMU is align with
some defined strategies. The proposed method in this paper has been
implemented on the real data of specialized bank branches, and the
results show that productivity growth has been affected by the changes
in balanced factor and size of branches during the period under
evaluation. In the case of positive effect of these changes, strengthen the
activities is recommended, otherwise the activities should be changed or
modified. Furthermore, providing such a precise and scientific
improvement solutions considerably will help managers in order to
adopt more constructive decisions.
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0.91 1.25 1.01 0.96 0.76 32
0.88 1.12 1.11 0.97 0.73 33
0.87 1.06 1.54 0.95 0.57 34
0.87 0.96 1.62 0.98 0.57 35
0.84 1.00 1.03 1.36 0.60 36
0.84 1.01 1.37 1.00 0.61 37
0.83 1.00 1.24 0.98 0.68 38
0.79 1.01 1.38 0.93 0.61 39
0.78 0.98 1.29 1.30 0.48 40
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Balanced scorecard (BSC)
Malmquist productivity index
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Decision Making Units (DMUs)
Farrell
Charnes, Cooper and Rhodes
Banker
Caves
. Fare
. Efficiency Change (EC)
. Technological Change (TC)
. Pure Efficiency Change (PEC)
. Scale Efficiency Change (SEC)
. Kaplan and Norton
. Eilat
. Extended Efficiency Change (EEC)
. Extended Technological Change (ETC)
. Balanced Factor Change (BFC)
. Camanho and Dyson
. Aryanezhad
. Macedo
. Chiang and Lin
. Portela and Thanassoulis
. Feng and Serletis
. Fare, Grosskopf, Lindgren, and Roose
(FGLR)
. Fare, Grosskopf, Norris, and Zhang
(FGNZ)
28. Extended Scale Efficiency Change

WO ankh v =

[N T NS I N I NG T NS I NS T NS I R e L e e e
AN DB WD, OOV INWUNDAWND—O

[\
3

&bw

[1] Malmquist S., “Index numbers and

indifferent surfaces”, Trabajos de

HB sk 1) 355 ollr cannge o3l & o 5 wdx (5395SS
s ) gl ala>de

ool o a4 o Jgl > Sep a5 Slo 4l ¥
Uelse Koo b oll5 o8 péle «SSL lo sl 285
G ole oo aiws ol o &5 Sle awd il ool el g 000
27 26 25 24 23 22 slo axs 5l o5 le sgei oLl Ll
ol 40 39 38 37 36 35 34 33 32 31 30 29 28
P sele s e Glo s Al 3BT L Canly (oo Lo and
Ol g A il o e slo aslp g 4 b el gl
b odg gt lie a5 oad Mol )5 000 sl and & 50
2y waly> YL (5)5 00 Bl 5l 1) 095 45, da (53515

2 i 3y s a4 bl 6y5 00 & olo and (f
ola3 ] & 55 ol Sl 5 ol 0 S ol ke
151403 .7 6 4 slo asss olg o dlaz 5wl oals 0ols
ol e il &5 i5Shan 5500 55 Sy AL,
Al ad 3 13 gllae jlaws Condg jo digs ol Bl 5l e
pobine 55U sy ol il andls Jole pl jo 6 Kaiz Al
pladl ol Laas b as cool axils cad ol (655 0000 Olpee 5o
ails (oo 0ad a3 gl Gl Sy o ES > L g cote
s )l (559 0y Bl 1 Jol slo a5, B, 095

S5 g i o el ) o s oo S
Qg a2 o dll lpae Glo 5,105 Casliw § (605 paenaS
1545wl e dbgre Hlolid )5 ssge ! 6l Conlis
Ol abgrye sale sladie 5 b lpl L g oud Al S e

sl amsls &yl ol gzl p g 3l b sl

S Az £
OH5 S p pshie 4 gl ele (Bpme el e o
Olee drlre 5 bl cod glaasls ln vs7se o el
DEA- _iib 5,555, b b Casbons 01l 51 Bl by bl o
0,5 al) 4Bl arwgl CuwdsSalle (555 040 a>Ls BSC
S ad (B p alh opl e ez 4 iares
gl CansgSalle ;5 (505 5 ol (L) Jale aw » ogdle
A lpse lp pae 5 il dele plsie 4 g il sl

) oylo — YA alz — 1YAF 5l chalgi S yoin § @alioo guotin lall (0 42y



<) Msm SM@L@)...L: Lé).xm

2ol 513BSC s DEA Jidli 0,55, b oy jlsi pa L dwlo
aadti Sb K i (595 (59950 o b olpod (59 0 4y Ly

oY

[9] Kaplan Robert S., & Norton D., “The
Balanced Scorecard: Measures that Drive
Performance”, Harvard Business Review,
January-February (1992), Vol. 70, pp. 71—
79.

[10] Eilat H., Golany B.,
“Constructing and

& Shtub A,
evaluating balanced
portfolios of R&D projects with interactions:
A DEA based methodology”, European
Journal of Operational Research, (2006),
Vol. 172, No. 3, pp. 1018-1039.

[11] Eilat H., Golany B., & Shtub A., “R&D
project evaluation: An integrated DEA and
balanced scorecard approach”,
(2008), Vol. 36, No. 5, pp. 895 - 912.

Omega,

[12] Camanho A.S., & Dyson, R.G., “Efficiency,
size, benchmarks and targets for bank
branches: an  application of data

envelopment analysis”, Journal of the

Operational Research Society, (1999), Vol.

50, No. 9, pp. 903-915.

[13] Aryanezhad M.B., Najafi E., & Bakhshi
Farkoush S., “A BSC-DEA approach to
measure the relative efficiency of service
industry: A case study of banking sector”,
International Journal of  Industrial

Engineering Computations, (2010), Vol. 2,

pp. 273-282.

[14] Macedo M.A., Barbosa A.C., & Cavalcante
G.T., “Performance of bank branches in
Brazil: applying data envelopment analysis
(DEA) to indicators related to the BSC
perspectives”, E&G—Revista Economia e
Gestao, (2009), Vol. 19, No. 19, pp. 65-84.

[15] Chiang C.Y., & Lin B., “An integration of
Balanced Scorecards and data envelop- ment
analysis for firm’s benchmarking

management”, Total Quality Management,

(2009), Vol. 20, No. 11, pp. 1153-72.

(2]

(3]

(4]

(3]

(6]

(7]

(8]

Estadistica, (1953), Vol. 4, No. 2, pp. 209-
242.

Fare R., GrosskopfS., Lindgren B., & Roose
P., “Productivity change in Swedish analysis
pharmacies 1980-1989: A nonparametric
Malmgquist approach; Journal of
Productivity, (1992), Vol. 3, No. 3, pp. 85—
102.

Fare R., Grosskopf S., Norris M., & Zhang
A., “Productivity growth, technical progress,
and efficiency changes in industrial
country”’; American Economic Review,

(1994), Vol. 84, No. 1, pp. 66-83.

M.R.,
“Improving the

&  Afsharian M.,
discrimination of data

Alirezaee

envelopment analysis models in multiple
time periods”, International Transportations
in Operational Research, (2010), Vol. 17,
No. 5, pp. 667-679.
Farrell M.J., “The measurement of
productive efficiency”, Journal of the Royal
Statistical Society, (1957), Vol. 120, No. 3,
pp. 253-282.

Charnes A., Cooper W.W., & Rhodes E.,
“Measuring the efficiency of the decision
making units”, European Journal of
Operational Research, (1978), Vol. 2, No. 6,
pp. 429444,

Banker R.D., Charnes A., & Cooper W.W.,
“Some models for estimating technical and
scale inefficiency in data envelopment
analysis”, Management Science, (1984),
Vol. 30, pp. 1078-1092.

Caves D.C., Christensen L.R., & Dievert
W.E., “The economic theory of index
number and the measurement of input,
output, and productivity”, Econometrica,
(1982), Vol. 50, No. 6, pp. 1393-1414.

Vo slan ~YA wlxr ~VFAF 5lan chalsi i yrckn 3 @pliad (susnkides (Hall (2 43



N

A0 guaxo SM@L@)...L: Lé).xm
Led (o)

2ol 515 BSC g DEA Jidli 0,55, b oy l5i jaslis dwlno
et Kb G s (59 (5990 albo bolyod (559 0y Al

[16] Portela Maria C.A.S., & Thanassoulis
Emmanuel, “Malmquist-type indices in the
presence of negative data: An application to
bank branches”, Journal of Banking &
Finance, (2010), Vol. 34, pp. 1472-1483.

[17] Feng G., & Serletis A., “Efficiency,
technical change, and returns to scale in
large US banks: Panel data evidence from an
output  distance  function  satisfying
theoretical regularity”, Journal of Banking
and Finance, (2010), Vol. 34, No. 1, pp.
127-138.

) oylo — YA alz — 1YAF 5l chalgi S yoin § @alioo guotin lall (0 42y



