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Abstract; The Bootstrap method was introduced into the DEA model. Under the conditions of
constant return to scale and variable return to scale, the initial DEA efficiency values of the China
67 commercial banks were rectified before and after financial crisis. The efficiency values of the
state owned commercial banks, joint-equity commercial banks and city commercial banks were
compared. The Bootstrap truncated regression method was used to test the factors affecting bank
efficiency. The empirical results showed that the DEA efficiency values adjusted by Bootstrap are
significantly lower than the initial DEA values. Compared with the state owned commercial
banks, the efficiency levels of joint-stock commercial banks and city commercial banks are greatly
affected by the financial crisis. The bank technical efficiency can be improved by properly
expanding bank size, increasing profitability and innovation ability, while excessive revenue
expenses and excessively dispersed ownership structure will reduce the technical efficiency of
banks.
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Table 1 Average technical efficiencies and pure technical efficiencies among banks under CCR and BCC
Bootstrap — DEA {145
BOW Ry 41k DEA TSR
RORME TH e AR R

2007 0.8365 0.7858 0.6335 1 17
2008 0.8069 0.7515 0.3617 1 10
2009 0.824 4 0.7529 0.5552 1 12
2010 0.8416 0.769 2 0.6239 1 13
2011 0.868 1 0.8224 0.6195 1 14

CCR-TE
2012 0. 869 3 0.8251 0.601 5 1 16
2013 0.8722 0.8302 0.7189 1 18
2014 0.8518 0.796 8 0.6325 1 14
2015 0.8435 0.769 8 0.5923 1 20
YE 0.846 0 0.790 8 0.5932 1 14
2007 0.8813 0.8512 0.687 1 1 17
2008 0.8313 0.828 7 0.3860 1 13
2009 0.8432 0.8326 0.598 1 1 15
2010 0.8812 0.8517 0. 666 1 1 16
2011 0.893 6 0.8630 0.7477 1 18

BCC-PTE
2012 0.894 2 0.872 1 0.6506 1 19
2013 0.897 4 0.878 1 0.6590 1 21
2014 0.8800 0.869 5 0.664 5 1 17
2015 0.8756 0.8710 0.629 3 1 24
YE 0.8753 0.8583 0.6320 1 17
%2 Bootstrap - DEA #1 DEA IR EMIESHLBER
Table 2 Non-parametric tests of Bootstrap-DEA and DEA efficiency
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A Z1{H Wik B Monte Carlo it 1k Z{H Wik v Monte Carlo &4

CCR —2.287 0.022 0.023 2. 441 0. 000 0. 000

BCC -2.372 0.018 0.017 2.247 0. 000 0. 000
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Table 3 Efficiency comparison among state owned commercial banks, joint-equity commercial banks and city
commercial banks

TE PTE SE

Ay

A el AT A el REAT A efrdl  REAT
2007 0.8149 0.8204 0.7222 1.0000 0.8303 0.7232 0.8149 0.988 1 0.998 6
2008 0.7632 0.759 1 0.7321 0.8869 0.8257 0.773 4 0. 860 5 0.9193 0.946 6
2009 0. 8002 0.744 6 0.713 8 0.9107 0.8430 0.744 0 0.878 7 0.8833 0.959 4
2010 0.7625 0.8145 0.7306 0.926 4 0.8896 0.7392 0.8231 0.9156 0.988 4
2011 0.8262 0. 866 2 0.7749 0.916 5 0.8880 0.7845 0.901 5 0.9755 0.987 8
2012 0.8399 0.8806 0.754 9 0.9318 0.9306 0.763 9 0.9112 0.946 3 0.988 2
2013 0. 806 7 0.9189 0.765 1 0.9388 0.9255 0.770 1 0.8593 0.9929 0.9935
2014 0.7889 0.8976 0.703 8 0.986 7 0.9179 0.7039 0.7995 0.9779 0.9999
2015 0.7125 0.8814 0.7155 0.998 9 0.897 1 0.716 9 0.7133 0.9825 0.998 0
YA 0.7950 0.8426 0.734 8 0.9430 0.883 1 0.746 6 0.8411 0.9542 0.984 2
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Table 4 Bootstrap regression test of factors affecting efficiency

R W CS ROA COA NPL S10 CAR NIIR
CCR 0.5990""* 0.0255"*" 7.0875°"" -11.4591"** -0.3679 -0.3161°*" 0.5103*" 0.6930°""
BCC 1.0509"** -0.0030" 3.3887"" 0.25 -0.0661 =-0.1366 0.782 4 0.1234%*
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