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The Performance Evaluation of Banks Considering Risk Characteristic:
An Application of Undesirable Relation Network DEA
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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 Risk refers to the uncertainty of an event. To assess a bank’s
performance, traditional DEA incorporates various inputs and outputs and runs
through pre-set formulas to arrive at conclusions. As a result, the duality of risks are
often overlooked by traditional DEA models. In this paper, Undesirable Relation
Network DEA is discussed, which considers the inputs and outputs of its surrounding
production processes as additional undesirable factors and integrates the dual nature
of risks. Taiwanese banks are used and analyzed in this research to assess the local
financial service sector’s performance efficiency.

Keywords: Bank Efficiency, Undesirable output, Network DEA, Risk
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Y1 y Y1
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Z ~ ~
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B RmE
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A2 L i}ﬁ;%"’ b 'k %#cz. BCC 23] ~ #-h %4l 2 A2 112 BCC #7] ~ #
BorE AR A P~ 20 BCCH-A %R " AR 5 222 20 A 11 -3~ 2 Undesirable Relational
Network DEA #c3)2.»cF & » 2 A w8 %40k 4-1 -

% 4-1 »*FEHE%
Relational Risk input Risk output
undesirable Nonrisk-BCC
Network DEA -BCC -BCC
score score score score score
DMU1 0.4528(23) 0.9885 (17) 0.9883 (15) 1.0000 (1) 0.9855 (14)
DMU2 0.8062(14) 0.9409 (23) 0.9400 (18) 0.9933 (23) 0.9372 (16)




DMUS3 0.7644(15) 1.0000 (1) 0.9020 (22) 1.0000 (1) 0.8990 (19)
DMU4 1.0000(1) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU5 0.9231(12) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU6 0.3804(27) 0.8478 (29) 0.8443 (25) 1.0000 (1) 0.8443 (25)
DMU7 0.4586(22) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMUS 0.3340(28) 0.8342 (30) 0.8134 (26) 1.0000 (1) 0.8109 (26)
DMU9 0.7223(17) 0.8913 (28) 0.8735 (23) 0.8766 (27) 0.8530 (24)
DMU10 0.3902(26) 0.9452 (22) 0.9347 (19) 0.9968 (22) 0.9330 (17)
DMU11 1.0000(1) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU12 1.0000(1) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU13 1.0000(1) 0.9795 (18) 0.7221 (29) 0.6861 (29) 0.6769 (29)
DMU14 1.0000(1) 0.9911 (16) 0.9564 (16) 0.8959 (26) 0.8715 (23)
DMU15 1.0000(1) 0.9660 (19) 0.9534 (17) 1.0000 (1) 0.8969 (20)
DMU16 1.0000(1) 0.9641 (20) 0.9090 (21) 0.9100 (24) 0.8783 (21)
DMU17 1.0000(1) 0.9054 (27) 0.7813 (28) 0.7859 (28) 0.7769 (28)
DMU18 1.0000(1) 0.9107 (26) 0.7926 (27) 0.9028 (25) 0.7926 (27)
DMU19 1.0000(1) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU20 0.1545(30) 0.9257 (25) 0.3165 (30) 0.6469 (30) 0.3165 (30)
DMU21 0.4303(24) 0.9351 (24) 0.9151 (20) 0.9975 (21) 0.9125 (18)
DMU22 0.4049(25) 1.0000 (1) 1.0000 (1) 1.0000 (1) 0.9854 (15)
DMU23 1.0000(1) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU24 0.3279(29) 0.9571 (21) 0.8724 (24) 1.0000 (1) 0.8724 (22)
DMU25 0.6279(19) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU26 0.5357(20) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU27 0.8714(13) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU28 0.7390(16) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU29 0.6735(18) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
DMU30 0.5100(21) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1)
T ok 0.7169 0.9661 0.9172 0.9564 0.9081
B L 0.2751 0.0477 0.1387 0.0939 0.1411
b & 0.1545 0.8342 0.3165 0.6469 0.3165
SR

P 11 15 14 20 13

LR PRI Rk 2R E G EEFLR A2 &7 Wilcoxon #
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#4-2 Wilcoxon ## 3.5 i 2 43t &

relational - riskoutput - relational - relational - relational -

nonrisk riskinput riskinput riskoutput undesirable
Z WE -3.215%% -2.844%% -3.269%* -3.486%* -3.754%%*
P-Value(B£/E) 0.001 0.004 0.001 0.000 0.000

** %  5.95% 2 i kT ATF o
= ~ & f2Undesirable Relation Network DEA»x

dRAF s, AR TARGTEL S EL AR Z 3L ARE 22 AN o

1B2AMRBEBASF2ZP A 4d > UREFEETH LG 54D,
ﬁm 59 T 41T 2 4)33*-3"l%p‘1(7‘5’3}%‘&%?&51,?’;3%3{

Bz For & 2ERM - Aa4450) ~(10) ~AD)NXF A fENE - 4 FRE 2
P o (12) SRR T EE - 4 A2 B P E R

Ja

d % 4-3 ¥ 4= » Undesirable Relation Network DEA &3+ 5 8 a4(7 £5cF @
T35 0716905 A3 B A A4A P % 1 B4 A4S 0T e F i 5 0.506842
E 3B ALY BE X e % 2 B2 A4 5 T oS @ 5 0.218167 &_
MR AARRY B E2xFaiie; & 3 B4 ARAE TS E L 0.279328 »
APEATF £ e FiF o

ifui@; B 4L{7 2 5 @ k5 0 A& Undesirable Relation Network DEA 3]
DMU4-11+12-13-14-15~16~17~18~19-23 G5 L HE = > w13 &

PRz ey Ei s pREELREnb? AFROT LIS Y J gz
Boopeoh s d R PR AR §0 - BRERDLAMLR A N2 AR
B PRF AT FINF 32 AAAAPLFET § AN F D R A E e & 43

v

%
BT o AT Ay 2R 2 IE'/»#rs ) "ﬁ:‘ DMU2 ~3-5-9~27-~29 & &
’P(I‘?JJ‘%’K 099 ) > HeRY L le BLRB M T BB E T B2 M ik
oo R R G H ek Bon I'E"_EJ % 1rFEd-% > &= DMU11~-DMUL9 g %
sk ERld B 2P .

“.1

# 4-3 Undesirable Relation Network DEA #x 5 & 2_ 4 f#

Relational Process Efficiency Stage Efficiency
Network
Process 1 Process 2 Process 3 Stage | Stage 2
DEA Eff.
DMU1 0.452764 0.899142 0.006387 0.111919 0.452764 1.000000
DMU2 0.806164 0.899404 0.003663 0.035408 0.806467 0.997389
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DMU3 0.764391 0.851331 0.000001 0.031671 0.764311 0.996822
DMU4 1.000000 |  1.000000 |  1.000000 | 0.035654 |  1.000000 |  1.000000
DMU5 0.923147 1.000000 0.000960 0.040845 0.923170 0.998699
DMUG6 0.380436 0.732819 0.028054 0.061216 0.380436 1.000000
DMU7 0.458555 0.881746 0.035363 0.396756 0.458555 1.000000
DMUS8 0.334029 0.645583 0.022476 0.098365 0.334029 1.000000
DMU9 0.722299 0.802063 0.016145 0.047740 0.723826 0.997808
DMU10 0.390202 0.766998 0.013406 0.121904 0.390202 1.000000
DMU11 1.000000 |  0.000032 | 0.054260 | 0.192381 |  0.000032 |  1.000000
DMU12 1.000000 |  0.004016 |  0.402987 | 0.392703 |  0.004016 |  1.000000
DMU13 1.000000 |  0.000104 |  0.060669 | 0.399373 |  0.000104 |  1.000000
DMU14 1.000000 |  0.000037 | 0.122180 | 0.360630 |  0.000037 |  1.000000
DMU15 1.000000 |  0.000049 | 0.053333 |  0.070050 |  0.000049 |  1.000000
DMU16 1.000000 |  0.000109 | 0.108548 | 0.132329 |  0.000109 |  1.000000
DMU17 1.000000 0.000031 0.229900 0.201855 0.000031 1.000000
DMU18 1.000000 0.000052 0.434064 0.137829 0.000052 1.000000
DMU19 1.000000 0.000151 0.008390 0.227965 0.000151 1.000000
DMU20 0.154505 0.280775 0.028235 0.042640 0.154505 1.000000
DMU21 0.430288 0.832335 0.028243 0.124721 0.430289 1.000000
DMU22 0.404851 0.775120 0.170881 1.000000 0.473000 1.000000
DMU23 1.000000 |  0.414055 |  1.000000 |  0.409910 |  1.000000 |  1.000000
DMU24 0327928 |  0.626495 | 0.029361 | 0.145089 | 0.327928 |  1.000000
DMU25 0627941 | 0534136 | 0.627941 | 0913166 | 0.627941 |  1.000000
DMU26 0.535717 0.482212 0.535717 0.615433 0.535717 1.000000
DMU27 0871440 | 0902613 | 0.010525 | 0.069579 | 0.871767 |  0.999432
DMU28 0.738976 | 0781318 | 0.002880 |  1.000000 | 0.738863 |  1.000000
DMU29 0.673486 0.452271 1.000000 0.834693 1.000000 0.998708
DMU30 0.510034 0.641485 0.510034 0.128033 0.510034 1.000000
Lo 0.716905 | 0506842 | 0218167 | 0.279328 |  0.430279 |  0.999629
B 0.275076 | 0.375607 | 0.321049 | 0.300396 | 0.355643 |  0.000856
= 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
B B 0.154505 0.000031 0.000001 0.031671 0.000031 0.996822
iz~ %%
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