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Female Directors and Financial Restatements 

 

Yue-duan Guan 

Ming Chuan University 
 

Ling-Ling Chang 

Ming Chuan University 

 

Abstract 

We examine data on the financial status and boards of directors of Taiwanese listed 

companies covering 2006 to 2010, finding significantly negative correlations between the 

presence, proportion, and number of female directors on boards and the likelihood or 

frequency of financial restatements. We further examine these relationships using Heckman 

two-stage procedures and propensity-score matching procedure for controlling the potential 

endogenous bias, finding that the female presence on boards still significantly lowers the 

likelihood of financial restatements. We then redefine restatements as original earnings being 

overstated and the mandatory restatements required by the regulators. Again, female board 

participation significantly lowers these two major restatement types. Business could possibly 

consider gender diversity in the future board directors’ election so as to include more 

qualified female representation on boards and reach a better alignment of human resource.  

Keywords: Financial restatement, Female director, Gender difference



 3 

 

 

1

(EPWN 2012)2 (glass ceiling effect)3

4 (Ahern and Dittmar 2012 Matsa 

and Miller 2013 Labelle, Francoeur and Lakhal 2015)5

Catalyst(2015)

35.5% 29.9% 29.7% 28.8%

23.4% 22.8% 19.2%

20.8% 19.2% 10%

(Carter, Simkins and Simpson 2003 Brammer, 

Millington and Pavelin 2007 Rose 2007 Nguyen and Faff 2007 Francoeur, Labelle 

and Sinclair-Desgagné 2008 Terjesen, Sealy and Singh 2009 Adams and Ferreira 

2009 Srinidhi, Gul and Tsui 2011 Abbott, Parker and Presley 2012)  

2014 (Women On Boards)

 

(Beasley 1996

Agrawal and Chadha 2005 Adams and Ferreira 2009)

                                              

1Dalton and Dalton(2009) 2001-2007 Fortune 500 12% 15%

11% 19% 9% 18%

11% 20%  
2 60% 45% 2003-2011

8.5% 13.7% 1.6% 2.7%  
3

 
4 40% 2015 FTSE100

25% 2016 30% 2015

30% 2020 40%  
5
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(agency theory) 6 (resource 

dependence theory)7

8

(Srinidhi et al. 2011 Abbott et al. 2012

Cumming, Leung and Rui 2015)

(Dechow, Sloan, and Sweeney 

1995 Kothari, Leone and Wasley 2005)

(Palmrose and 

Scholz 2004 Hribar and Jenkins 2004)

 

(Brabeck 1984 Powell and Ansic 1997 Jianakoplos 

and Bernasek 1998 Ambrose and Schminke 1999 Trinidad and Normore 2005

Huang and Kisgen 2008 Krishnan and Parsons 2008 Barua, Davidson, Rama and 

Thiruvadi 2010 Ittonen, Vähämaa and Vähämaa 2013)

(Essers 1998 Lee and 

Farh 2004 Konrad and Kramer 2006 Abbott et al. 2012 Cumming et al. 2015)9

                                              

6Jenson and Meckling(1976)

Adams and Ferreira (2009)

 
7Pfeffer and Salancik(1978)

Hillman, Shropshire and Cannella (2007)

  
8Post and Byron(2015) mata-analysis 140 35

 
9Essers (1998) 

Lee and Farh(2004)

Konrad and Kramer(2006)

 



 5 

 

 

2006-2010

47.7% 9.9% 0.69

(endogenous bias) Heckman(1979) Rosenbaum 

and Rubin(1983) (propensity-score matching 

procedure)

 

1
10

 

 

 

                                              

10 2016 2 67% 44%

51% 60%  
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Ford and Richardson(1994) 13 8

Bernardi and Arnold(1997)

Roxas and Stoneback(2004)

 

Baldry(1987) Fallan(1999)

Cullis, Jones and Lewis(2006)

 

Brynes, Miller and Schafer(1999) meta-analysis 150

Johnson and Powell 

(1994)

Powell and Ansic(1997)

Jianakoplos and Bernasek(1998)

Sunden and Surette(1998)

Bernasek and 

Shwiff(2001) Barber and Odean 

(2001)  

11 Krishnan and Parsons(2008)

1996-2000 Fortune 500

Barua et al.(2010)

2004-2005

Peni and Vähämaa(2010)

Francis, Hasan, 

Park and Wu (2015) 1998-2007 S&P1500

                                              

11 Ye, Zhang, and Rezaee(2010)
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O’Donnell and Johnson(2001) Chung and Monroe(2001)

Gold, Hunton and Gomaa(2009)

Niskanen, Karjalainen, Niskanen and 

Karjalainen(2011)

Ittonen and Peni(2012)

Ittonen et al. 

(2013) 2005-2007

 

Adams and Ferreira(2009)

(accountability)

Ittonen, Miettinen and Vähämaa(2010) 2006-2008 S&P500

Peterson and Philpot(2007)

Srinidhi et al.(2011)

2001-2007 S&P

Abbott et al.( 2012)

Cumming et al.(2015) 2001-2010

: 
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(Kinney and McDaniel 1989  

Richardson, Tuna and Wu 2003 Palmrose, Richardson and Scholz 2004)

logistic

(oversampling)

(Zmijewski 1984 Palepu 1986 Cram, Stuart and Karan 2007 Cram, 

Karan and Stuart 2009) Chin and Chi(2009)

(  2008

 2010  2012)

 

RES RES 1

RES 0

 

( FDIR)

( FEMD) 1 0

( FEMR) (

FEMN)

FEMD FEMR FEMN

 

( SIZE) Myers, Myers and 

Palmrose(2005)

SIZE Kinney and McDaniel (1989)

(

ROA) ( DCFO)

ROA DCFO

( LEV) Richardson et 

al.(2003)

( PB) ( FUND)

PB FUND  



 9 

 

( BIG)

( SPEC) BIG SPEC (Krishnan 

2003 Chin and Chi 2009) ( TENU)

TENU

(Carcello and Nagy 2004)

( AC)

AC (Beasley 1996 Abbott, Parker and 

Peters 2004) (

YEAR) ( IND)

logistic

:   

 (1) 

 

  RES = 1 0

 FDIR = 

= FEMD= 1 0  

 = FEMR=  

 = FEMN=  

SIZE = 

LEV = 

DCFO = 

ROA = 

FUND = 
10% 20%

1 0

PB = 

BIG = 1 0

TENU = 

SPEC = 1 0

AC = 1 0

YEAR = 

IND = 

ε = 

� � ��������������

����������������

INDYEARACSPECTENUBIG

PBFUNDDCFOROALEVSIZEFDIRREB

111098

76543210
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2006-2010

 

49%

5% 1%

 

 

 
 2006 2007 2008 2009 2010 

( ) 

 

(%) 

11  7 8 9 9 9 42 1.39% 

12  13 20 20 20 20 93 3.07% 

13  16 22 23 23 23 107 3.53% 

14  33 47 44 45 46 215 7.09% 

15  28 39 39 38 41 185 6.10% 

16  7 10 10 9 10 46 1.52% 

17  25 30 30 32 34 151 4.98% 

18  4 4 4 4 4 20 0.66% 

19  5 7 7 7 7 33 1.09% 

20  20 27 29 31 27 134 4.42% 

21  9 10 9 9 10 47 1.52% 

22  5 5 5 6 5 26 0.86% 

23  240 300 312 319 326 1,497 49.39% 

25  26 33 31 32 37 159 5.25% 

26  15 17 17 17 16 82 2.71% 

27  6 8 8 7 8 37 1.22% 

29  9 8 9 10 10 46 1.52% 

99  17 21 23 24 22 107 3.70% 

( ) 485 616 629 642 655 3,027 100% 

( ) 16.00% 20.36% 20.79% 21.21% 21.64% 100%  
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3%

48% 60%

86% 31% 2%

9.9% 1 52%

31% 1 13.5% 2

3.5% 3 ( )

20% 42%

5.6% 1.56 14

8% (winsorize)

 

  

    Q1 Q3 

RES 0.030 0.170 0 0 0 

FEMD 0.477 0.499 0 0 1 

FEMR 0.099 0.131 0 0 0.150 

FEMN 0.693 0.871 0 0 1 

SIZE 15.985 1.333 15.784 15.067 16.685 

LEV 41.693 16.908 42.360 28.890 53.830 

ROA 5.590 7.914 5.240 1.910 9.200 

DCFO 0.084 0.109 0.079 0.024 0.140 

FUND 0.615 0.486 1 0 1 

PB 1.563 1.167 1.270 0.850 1.910 

BIG 0.858 0.348 1 1 1 

TENU 13.826 6.668 14 9 19 

SPEC 0.307 0.461 0 0 1 

AC 0.020 0.141 0 0 0 

RES= 1 0 FEMD= 1 0 FEMR=

FEMN= SIZE= LEV=

ROA= DCFO= FUND= 10%

20% 1 0 PB= BIG= 1 0 TENU=

SPEC= 1 0 AC=

1 0 3,027  
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0.5 VIF 10  

 

PART1

5%

PART2

(FEMR) 10%

(  2008

 2010  2012 Kinney and McDaniel 1989 Chin 

and Chi 2009)  

 

3,027 logistic

(RES) Abbott et al. 

(2012)

FEMD -0.610 Z -2.49 5% FEMR

-3.389 Z -3.05 1% FEMN -0.458

Z -2.94 1%

SIZE ROA BIG

(

 2008  2010 Kinney and McDaniel 1989

Chin and Chi 2009)  
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 t  

 
FEMD=0 

(N=1583) 

FEMD=1 

(N=1444) 
   

    t  p  

RES 0.034 0.026 0.008 1.366 0.172 

SIZE 15.989 15.982 0.008 0.160 0.873 

LEV 41.459 41.949 -0.490 -0.796 0.426 

ROA 6.183 4.942 1.241 4.323 0.000 

DCFO 0.090 0.079 0.011 2.727 0.006 

FUND 0.620 0.611 0.009 0.503 0.615 

PB 1.599 1.524 0.076 1.783 0.075 

BIG 0.876 0.839 0.036 2.857 0.004 

TENU 14.001 13.635 0.366 1.509 0.131 

SPEC 0.310 0.305 0.004 0.246 0.805 

AC 0.016 0.025 -0.009 -1.650 0.099 

 
RES=0 

(N=2936) 

RES=1 

(N=91) 
   

    t  p  

FEMD 0.479 0.407 0.073 1.366 0.172 

FEMR 0.100 0.074 0.026 1.850 0.064 

FEMN 0.698 0.549 0.148 1.596 0.111 

SIZE 15.974 16.353 -0.379 -2.674 0.008 

LEV 41.548 46.380 -4.833 -2.688 0.007 

ROA 5.740 0.766 4.974 5.937 0.000 

DCFO 0.086 0.045 0.041 3.513 0.000 

FUND 0.617 0.560 0.057 1.095 0.273 

PB 1.565 1.515 0.050 0.402 0.688 

BIG 0.864 0.670 0.194 5.242 0.000 

TENU 13.767 15.758 -1.992 -2.809 0.005 

SPEC 0.310 0.220 0.091 1.843 0.065 

AC 0.021 0.011 0.010 0.649 0.516 
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=RES     

 
 

 

 

Z   

 

Z   

 

Z  

 ? -7.107 -4.14*** -6.643 -3.85*** -6.899 -3.98*** 

FDIR        

FEMD  -0.610 -2.49**     

FEMR    -3.389 -3.05***   

FEMN      -0.458 -2.94*** 

SIZE  0.285 2.99*** 0.268 2.80*** 0.289 3.01*** 

LEV  0.003 0.40 0.003 0.45 0.002 0.31 

ROA  -0.064 -4.51*** -0.065 -4.58*** -0.065 -4.59*** 

DCFO  -1.774 -1.40 -1.770 -1.40 -1.785 -1.42 

FUND  0.021 0.09 0.022 0.10 0.025 0.11 

PB  0.142 1.16 0.155 1.25 0.157 1.27 

BIG  -0.851 -2.88*** -0.902 -3.05*** -0.889 -3.02*** 

TENU  0.025 1.39 0.028 1.55 0.026 1.45 

SPEC  -0.360 -1.21 -0.358 -1.20 -0.364 -1.22 

AC  -1.052 -0.84 -0.908 -0.76 -0.812 -0.69 

YEAR ?       

IND ?       

LR chi2 115.71*** 120.14*** 119.07*** 

Pseudo R2 0.1434 0.1489 0.1476 

(a) *, **, *** 10% 5% 1% (b) RES= 1 0

FDIR= : FEMD= 1

0 FEMR= FEMN= SIZE= LEV=

ROA= DCFO= FUND=

10% 20% 1 0 PB= BIG=

1 0 TENU= SPEC= 1

0 AC= 1 0 YEAR= IND

(c) 3,027  

  

�����������
�����������������

INDYEARACSPECTENUBIG

PBFUNDDCFOROALEVSIZEFDIRRES

111098

76543210
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(2010) 1:3 12

91 273

364 logistic

(RES) FEMD -0.672 Z

-2.26 5% FEMR -3.609 Z -2.81 1%

FEMN -0.516 Z -2.94 1%

1:2 1:1

 

 

1.  

(endogenous bias)

Heckman(1979) Srinidhi et al. (2011)
13

Inverse Mill ratio( IMR)

(1)  

Lawrence, Minutti-Meza and Zhang(2011)

Rosenbaum and Rubin(1983) (propensity-score 

matching procedure)

1:1

(caliper distance) 1%

Srinidhi et al.(2011) 13

 

  

                                              

12 (2010)

Rosenbaum and 

Rubin(1983) (propensity-score matching procedure)

13FEMD = λ0 + λ1AGE + λ2LMVE+ λ3DE +λ4ROA + λ5SGROW + λ6DIV + λ7RISK + λ8BSEAT + λ9INDS + 

λ10DUAL + λ11FACC + λ12FAMC + λ13BATT + μ …(2) FEMD=

1 0 AGE= LMVE= DE= SGROW=

DIV= RISK=

BSEAT= INDS= DUAL= 1 0 FACC=

FAMC= 1 0 BATT= μ=  
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 -  

 

=RES     

 
 

 

 

Z   

 

Z   

 

Z  

 ? -5.345 -2.45** -5.034 -2.30** -5.574 -2.52** 

FDIR        

FEMD  -0.672 -2.26**     

FEMR    -3.609 -2.81***   

FEMN      -0.516 -2.94*** 

SIZE  0.371 2.52** 0.331 2.31*** 0.372 2.56*** 

LEV  0.001 0.10 0.001 0.14 0.001 0.13 

ROA  -0.101 -4.10*** -0.098 -3.97*** -0.101 -4.05*** 

DCFO  -0.729 -0.43 -0.642 -0.38 -0.618 -0.36 

FUND  0.269 0.90 0.282 0.94 0.295 0.98 

PB  -0.171 -1.04 -0.141 -0.83 -0.137 -0.80 

BIG  -1.090 -2.72*** -1.184 -2.92*** -1.136 -2.82*** 

TENU  0.017 0.78 0.021 1.02 0.021 0.96 

SPEC  -0.346 -1.97 -0.353 -0.98 -0.409 -1.13 

AC  -1.415 -1.05 -1.54 -1.12 -1.599 -1.17 

YEAR ?       

IND ?       

LR chi2   n=364 56.93*** 60.64*** 61.26*** 

Pseudo R2 0.1436 0.1530 0.1545 

(a) *, **, *** 10% 5% 1% (b) RES= 1 0 FDIR=

: FEMD= 1 0 FEMR=

FEMN= SIZE= LEV= ROA=

DCFO= FUND= 10%

20% 1 0 PB= BIG= 1 0 TENU=

SPEC= 1 0 AC=

1 0 YEAR= IND (c)

(2010) 1:3 91

273 364  

 

  

� � �������������

�����������������

INDYEARACSPECTENUBIG

PBFUNDDCFOROALEVSIZEFDIRRES

111098

7654320
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Heckman

IMR FEMD

-0.814 Z -3.22 1%

 

2,266 75%

(RES)

FEMD -0.843 Z -2.92 1%

FEMR -4.061 Z -3.27 1% FEMN

-0.550 Z -3.02 1%

 

2.  

14

FEMD -0.519 Z -2.06 5%

FEMD -1.463 Z -3.15 1%
15  

 

                                              
14 :

( ) ( )

( )

( )

( ) (

)

( )

 
15 AC  
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=FEMD 

 

=RES 

  Z    Z  

 -0.967 -4.42***  -5.419 -3.04*** 

AGE -0.001 -0.31 FEMD -0.814 -3.22*** 

LMVE -0.053 -2.44** SIZE 0.267 2.80*** 

DE 0.039 1.99** LEV 0.001 0.22 

ROA -0.004 -1.07 ROA -0.057 -3.87*** 

SGROW -0.001 -0.40 DCFO -1.718 -1.33 

DIV -0.097 -0.26 FUND 0.031 0.13 

RISK 0.026 2.17*** PB 0.180 1.40 

BSEAT 0.130 11.10*** BIG -0.847 -2.86*** 

INDS -0.035 -1.36 TENU 0.031 1.69 

DUAL 0.339 6.44*** SPEC -0.381 -1.27 

FACC 0.047 1.48 AC -0.899 -0.75 

FAMC 0.274 5.21*** IMR -1.961 -3.36*** 

BATT 0.001 0.15 YEAR   

   IND   

LR chi2 211.95*** LR chi2 126.97*** 

Pseudo R2 0.0506 Pseudo R2 0.1574 

(a)*, **, *** 10% 5% 1% (b)AGE= LMVE=

DE= SGROW= DIV= RISK=

BSEAT= INDS= DUAL= 1 0 FACC=

FAMC= 1 0 BATT= RES=

1 0 FEMD= 1 0 SIZE= LEV=

ROA= DCFO= FUND=

10% 20% 1 0 PB= BIG= 1

0 TENU= SPEC= 1 0 AC=

1 0 YEAR= IND IMR=

Inverse Mill Ratio  (c) 3,027  

	�

�
�
�
�
�
�


�
�
�
�
�
�
�
�

BATT

FAMCFACCDUALINDSBSEATRISK

DIVSGROWROADELMVEAGEFEMD

13

121110987

654321

�
�

���

���������������

��������������

IND

YEARIMRACSPECTENUBIGPB

FUNDDCFOROALEVSIZEFEMDRES

121110987

65D43210
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 -  

� �������������

�����������������

INDYEARACSPECTENUBIG

PBFUNDDCFOROALEVSIZEFDIRRES

111098

76543210  

=RES     

 
 

 

 

Z   

 

Z   

 

Z  

 ? -6.702 -3.50*** -6.598 -3.46*** -6.835 -3.57*** 

FDIR        

FEMD  -0.843 -2.92***     

FEMR    -4.061 -3.27***   

FEMN      -0.550 -3.02*** 

SIZE  0.238 1.96** 0.224 1.83* 0.239 1.95* 

LEV  0.002 0.18 0.002 0.25 0.002 0.18 

ROA  -0.082 -4.60*** -0.084 -4.68*** -0.084 -4.72*** 

DCFO  -0.806 -0.53 -0.741 -0.49 -0.723 -0.48 

FUND  0.109 0.40 0.110 0.40 0.113 0.41 

PB  0.161 1.15 0.195 1.38 0.198 1.40 

BIG  -1.268 -3.85*** -1.348 -4.08*** -1.336 -4.07*** 

TENU  0.029 1.34 0.034 1.54 0.032 1.45 

SPEC  -0.081 -0.23 -0.075 -0.21 -0.072 -0.21 

AC  -0.675 -0.57 -0.584 -0.51 -0.494 -0.43 

YEAR ?       

IND ?       

LR chi2 115.56*** 119.43*** 117.14*** 

Pseudo R2 0.1830 0.1891 0.1855 

(a)*, **, *** 10% 5% 1% (b)RES= 1 0 FDIR=

: FEMD= 1 0 FEMR=

FEMN= SIZE= LEV=

ROA= DCFO= FUND= 10%

20% 1 0 PB= BIG= 1 0

TENU= SPEC= 1 0 AC=

1 0 YEAR= IND (c) Rosenbaum 

and Rubin(1983) 1:1

 (caliper distance) 1%

1,133 1,133 2,266
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� � �����������

�����������������

INDYEARSPECTENUBIG

PBFUNDDCFOROALEVSIZEFEMDMRES

1098

76543210  

=MRES1 

( ) 

=MRES2 

( )

 
 

 Z   Z  

 ? -5.802 -3.26*** -3.347 0.97 

FEMD  -0.519 -2.06** -1.463 -3.15*** 

SIZE  0.233 2.34** -0.136 -0.63 

LEV  -0.001 -0.04 -0.011 -0.92 

ROA  -0.062 -4.38*** -0.096 -4.8*** 

DCFO  -1.844 -1.39 -4.702 -2.25** 

FUND  -0.042 -0.17 0.091 0.23 

PB  0.080 0.69 0.414 2.04** 

BIG  -1.079 -3.63*** -0.988 -2.2** 

TENU  0.014 0.76 -0.003 -0.11 

SPEC  -0.223 -0.72 -1.925 -2.45** 

YEAR ?     

IND ?     

LR chi2 110.78*** 135.58*** 

Pseudo R2 0.1447 0.3418 

(a)*, **, *** 10% 5% 1% (b)MRES=

: MRES1= 1 0 MRES2= 1

0 FEMD= 1 0  SIZE= LEV=

ROA= DCFO= FUND= 10%

20% 1 0 PB= BIG= 1 0 TENU=

SPEC= 1 0 YEAR=

IND (c) 3,027  
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3.  

(1) (

FDIRAS)

FEMD

-0.631 Z -2.42 5% FEMR -3.469

Z -2.98 1% FEMN -0.468 Z -2.87 1%

 

 

2014

(Women On Boards)

 

2006-2010

Heckman
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INDYEARFDIRASACSPECTENUBIG

PBFUNDDCFOROALEVSIZEFDIRRES

12111098

76543210  

=RES     

 
 

 

 

Z   

 

Z   

 

Z  

 ? -8.930 -5.17*** -8.771 -5.08*** -9.033 -5.20*** 

FDIR        

FEMD  -0.631 -2.42**     

FEMR    -3.469 -2.98***   

FEMN      -0.468 -2.87*** 

SIZE  0.344 3.33*** 0.329 3.18*** 0.350 3.36*** 

LEV  0.000 0.01 0.003 0.04 0.000 -0.10 

ROA  -0.068 -4.58*** -0.070 -4.65*** -0.070 -4.66*** 

DCFO  -1.643 -1.26 -1.649 -1.27 -1.662 -1.28 

FUND  0.184 1.44 0.038 0.16 0.038 0.16 

PB  0.910 1.16 0.198 1.54 0.202 1.58 

BIG  -0.851 -2.99*** -0.974 -3.19*** -0.951 -3.13*** 

TENU  0.027 1.51 0.030 1.65* 0.028 1.55 

SPEC  -0.321 -1.06 -0.316 -1.05 -0.327 -1.08 

AC  -0.792 -0.67 -0.731 -0.64 -0.644 -0.57 

FDIRAS  -0.050 -0.09 -0.041 -0.08 -0.018 -0.03 

YEAR ?       

IND ?       

LR chi2 116.10*** 120.34*** 119.33*** 

Pseudo R2 0.1472 0.1526 0.1515 

(a) *, **, *** 10% 5% 1% (b) RES= 1 0 FDIR=

: FEMD= 1 0 FEMR=

FEMN= SIZE= LEV=

ROA= DCFO= FUND= 10%

20% 1 0 PB= BIG= 1 0 TENU=

SPEC= 1 0 AC=

1 0 FDIRAS= 1 0 YEAR=

IND (c) 3,027  
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Analysis on the Correlative Degree of Influencing Green Accounting 
in Enterprises- Take Everlight Chemical and Yulon Motor Co. Ltd 

as Examples 

 

Shuling Tsao* 

Wenzao Ursuline University 

 

Abstract 

Corporate social responsibility and sustainable development have been taken seriously 

in recent years, but enterprises often caused ecological imbalances crisis, such as global 

warming, climate change and so on, because of the pursuit of growth. The environmental 

change on the operation of enterprises is the important issue for the sustainable development. 

Traditional Accounting is from the perspective of economic activities to monitor the 

operation of enterprises, never take into account the economic problems caused by 

environmental pollution, however, the Green Accounting is from the entire ecological 

environment resources. In this paper, we take the two companies that have built Green 

Accounting, which are Everlight Chemical and Yulon Motor Co., Ltd. And we try to find out 

the relationship between the output value and the environmental cost to analyze the factors 

that affect the construction of Green Accounting. The result shows that whether Everlight 

Chemical or Yulon Motor Co., Ltd, in the prevention and control of water pollution, which 

has a high degree of correlation with the output value of the enterprise, this indicates that 

both chemical manufacturing or automotive manufacturing, should do a good job of 

treatment control for the sustainable business. 

 

Key words: Sustainable development, Green accounting, Grey correlation analysis
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1.  : 

(1) (factor space): 

P(X) (theme) Q

(Relationship) {P(X);Q} {P(X);Q} (factor 

space)  

A. (existence) ( )  

B. (expansion)  

C. (countability)  

D. (independent)  P(X) 

  

2. : 

 

(2000)

P(X) ;Γ P(X) Γ (measure) P(X) ;Γ

 

(1) :0 γ(Xi,Xj) 1 i, j γ(Xi,Xj) 1  Xi  Xj

γ(Xi,Xj) 0  xi  xj  

(2) : γ(Xi,Xj) γ(Xj,Xi) 

(3) :

 γ(Xi,Xj)≠γ(Xj,Xi) 

(4) :|Xi(k) Xj(k)| γ Xi(k) Xj(k)

γ(Xi,Xj)

 

3. : 

 

(1)  
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(3)  

(4)  

(5) (grey relational coefficient) 

(2000)  

A. (Grey Relational Coefficient) : 

  

 

 

 

 

 
 

 

a.   

b.  

B. (Deng’s Grey Relational Coefficient): 

(2000)  
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(6) (Grey Relational Grade) 

(  2000)

 

 

  

(7) (Grey Relational Ordinal) 

  

 

 

   

  

(8)  

 

 

( ) (

) 2012-2015
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1. 2012 : 

( )  

  

 2012 2013 2014 2015 

 1 1.22 1.3165 1.5137 

 1 1 0.95 1.8 

 1 0.989 1.5055 1.495 

(

) 
1 0.1111 0.1111 2.5278 

 1 1 1.2 1.6 

( ) 1 1 2 5 

 

2.

 

  

 2012 2013 2104 2015 min max 

 

 
0 0.2131 0.4111 0.556 0 0.556 

 

 
0 0.3407 0.0836 0.4428 0 0.4428 

 

 
0 0.0175 0.6707 0.5565 0 0.6707 

 

 
0 0.2409 0.2407 0.5555 0 0.5555 

 

 
0 0.1992 0.274 0.5549 0 0.5549 
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3.  

( 0.5

(

0.5

 

  

 2012 2013 2014 2015 

 1 0.6115 0.4493 0.3762 

 1 0.496 0.8 0.4310 

( ) 1 0.95 0.3333 0.376 

 1 0.582 0.5822 0.3764 

( ) 1 0.6274 0.5503 0.3767 

 

4.  

 

  

   

 0.6093 5 

 0.68175 1 

( ) 0.6648 2 

 0.63515 4 

( ) 0.6386 3 
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 2012 2013 2014 2015 

 1 1.1691 1.5463 1.5565 

 1 0.956 1.9574 1.0005 

 1 1.5098 1.4627 1.1137 

(

) 

1 1.1866 0.8756 1 

 1 1.41 1.787 1.001 

( ) 1 0.9699 1.2722 1.0016 

 

2.  

  

 2012 2013 2104 2015 min max 

 

 
0 0.12 1.1465 0.2863 0 1.1465 

 

 
0 0.131 0.3665 0.0187 0 0.3665 

 

 
0 1.0089 1.2054 1.0141 0 1.2054 

 

 
0 0.12 0.1165 0.0863 0 0.12 

 

 
0 0.12 0.6835 3.4863 0 3.4863 
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3.  

  

 2012 2013 2014 2015 

 1 0.9356 0.6032 0.8589 

 1 0.93 0.8263 0.9894 

(

) 
1 0.6334 0.5912 0.6322 

 1 0.9356 0.9374 0.9528 

( ) 1 0.9356 0.7183 0.3333 

 

4.  

  

   

 0.8494 3 

 0.9364 2 

( ) 0.7142 4 

 0.9565 1 

( ) 0.7468 5 

 

 

 

  

   

 0.6093 0.8494 

 0.68175 0.9364 

( ) 0.6648 0.7142 

 0.63515 0.9565 

( ) 0.6386 0.7468 
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( ) 3 5 
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(Chemical Oxygen Demand. COD) pH
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( 2012 2015)  

 2012~2015  

2012 2015  

 

 2012 2013 2014 2015 

 163 174 226 285 

 6,073 6,803 7,995 9,193 

(%) 2.7 2.6 2.8 3.1% 

2012~2015 
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2015

163 174
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( 2012 2015)  

 2012~2015  

 2012  

:  

   

 19.7 45.50% 

 5.1 11.73% 

( ) 4.02 09.28% 

 8.17 18.87% 

( ) 6.32 14.61% 

 43.31 100% 

2012  

 2013  
:  

   

 19.03 38.72% 

 7.70 15.66% 

( ) 4.77 9.71% 

 11.52 23.44% 

( ) 6.13 12.47% 

 49.15 100% 

2013   

43.31 49.15

72.18

43.32

0

10
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30
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50

60

70
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2012 2013 2014 2015
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 2014  
:  

   

 38.56 53.43% 

 7.46 10.33% 

( ) 3.52 4.87% 

 14.60 20.22% 

( ) 8.04 11.14% 

 72.18 100% 

2014  

 2015  
:  

   

 19.71 45.51% 

 5.08 11.73% 

( ) 4.02 9.28% 

 8.18 18.87% 

( ) 6.33 14.61% 

 43.32 100% 

2015  

0.7 0.7

  

 

 

: 

1.  

 

2.  
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3.  

 

4.  

 

(  2016)

 

 

2012~2015

2016

2016  321 

2015  36 2016 

143

116 36

6 5 2

44%

36%
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2016
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2004 (93 )
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2016
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2006 (95 )
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2010 152  

2006  

2009
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2014
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2003
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Management: Evidence from Taiwan 

 

Chao-Lan Wang
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National Dong Hwa University 

Abstract 
In this research, we study that Corporate Tax Reform of 2010 impact on firm tax 

management in Taiwan. We used the book-tax difference (BTD) as a proxy variable of tax 

management. Our samples are listed firms from 2006 to 2012. The empirical results as 

follows: The total BTD is decreasing after 2010 because corporate tax rate is lower to reduce 

the benefit of tax management. The temporary BTD is increasing because the revenue is 

deferred to after 2010. The permanent BTD is decreasing after 2010 because Statute for 

Upgrading Industry is canceled and corporate tax rate lower from 25% to 17%. Besides, we 

also find the proportion of taxable income to accounting income is increasing, it means that 

every $ 1 of corporate earnings, declare income is growing after 2010.     

Keywords Corporate tax reform of 2010, Book-tax difference (BTD), Tax management
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Collins, and Johnson 1999 Phillips et al. 2003 Phillips, Pincus, Rego and Wan 2004

Nelson, Elliott and Tarpley 2003) (Mills and Newberry 2001 Manzon and 

Plesko 2002)  

(Cloyd, Pratt and 

Stock 1996 Mills and Newberry 2001 Revsine, Collins and Johnson 2004 Hanlon 
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Hanlon (2005)
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(permanent differences)

(temporary differences)

2016 17

2010
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et al. (1992) Frank et al. (2009) Tang and Firth (2011) (2016)

 

t,i2t,i10t,i ControlPeriodBTDTotal ��������  (1) 

t,it,i2t,i10t,i ControlPeriodBTDTem ��������  (2) 

t,it,i2t,i10t,i ControlPeriodBTDPer ��������  (3) 

itt,i2t,i10t,i ControlPeriodTI ��������  (4) 

(1) (4) i t 2006

2012  

(1) (Total BTD)  

(2) (Tem BTD) /  

(3) (Per BTD)  

(4) (TI) /  

(2009) 2005

 

                                              
17 2016 2016  
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(Phillips et al. 2003 Hanlon 2005)

(2) 2006 2009 25% 2010

2012 17%

2.  

(1)2010 (Period) 

2010 2012 1 2006

2009 0  

3.  

(1) (Size) 

(Rego 

2003 Seida and Wempe 2004 Dyreng, Hanlon and Maydew 2008)

(Size)  

(2) (Property, Plant, and Equipment, PPE) 

(PPE)

(Stickey and McGee 1983 Gupta and Newberry 1997

 2002) Graham and Tucker(2006) Chen, Chen, Cheng and Shevlin(2010)

(PPE)

 

                                              

18 2010 50,000 50,000~100,000

15% 100000 25% 2011 17%  
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2010

(OLS) 19

(Total BTD) 2010 (Period) (Tem 

BTD) 2010 (Period) (Per BTD) 

2010 (Period)  

2010 25% 17%

2010

2010

H1a

2010

H1b 2010

H1c  

PPE 1%

BDEXP

1%

 

DINVG DINVL

DINVG

 

                                              
19 panel data panel data (

) OLS

 



 79 

 

DASSG DASSL 1%

INVG INVL

1%

 

  
Total BTD Tem BTD Per BTD 

 Coeff t-stat Coeff t-stat Coeff t-stat 

Intercept -0.061 -5.006 0.021 *** 2.676 -0.082 *** -5.369 

PERIOD -0.004 -1.891 0.007 *** 5.419 -0.010 *** -4.286 

Size 0.010 5.304 -0.003 *** -2.980 0.013 *** 5.763 

CF 0.007 0.584 0.041 *** 5.651 0.047 *** 3.361 

MB ratio -0.008 -10.458 -0.002 *** -3.545 -0.006 *** -6.536 

LEV 0.024 2.290 -0.014 ** -2.056 0.037 *** 2.881 

ROA 0.533 35.125 0.058 *** 5.914 0.476 *** 25.023 

PPE 0.225 5.747 0.071 *** 2.817 0.154 *** 3.147 

BDEXP -0.536 -3.468 -0.180 * -1.811 -0.356 * -1.842 

INVENL -0.137 -0.600 0.010  0.070 -0.147  -0.515 

RD -0.003 -0.095 0.047 ** 2.390 -0.050  -1.300 

DINVG 0.880 10.945 0.019  0.366 0.861 *** 8.554 

DINVL -0.748 -2.148 0.350  1.569 -1.098 *** -2.519 

DASSG 0.726 16.951 0.055 ** 1.995 0.672 *** 12.515 

DASSL -1.330 -6.249 0.857 *** 6.281 -2.187 *** -8.208 

INVG 0.176 5.657 0.218 *** 10.964 -0.043  -1.098 

INVL -0.512 -15.212 0.029  1.336 -0.541 *** -12.833 

Lag BTD1 0.106 8.837 -0.011  -1.376 0.117 *** 7.762 

Big4 -0.007 -2.505 -0.004 ** -2.163 -0.003  -0.891 

NOL 0.007 2.238 0.006 *** 2.959 0.001  0.271 

ELECO -0.006 -2.876 0.002  1.592 -0.008 *** -3.112 

Adj.R2 52.8% 5.9% 39.6% 

N 5350 

* 10% ** 5% *** 1%  

Period 2006 2009 Period=0 2010 2012 Period=1  
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ROA Size LEV

1%

BIG4

1% McGuire et al.(2012)

NOL

5% Amir and Sougiannis(1999)

(ELECO) 1% 2010

2010

 

(TI) 2010 (Period)

H2 CF

1%

LEV

1%

ROA

1% PPE

1%

BDEXP

1%

RD 1%

Big4

5%

NOL 1%

ELECO 1%

(2016)

2010
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2010 2010

2010

2010

(RD) 2010

(PERIOD) 2010

  

Coeff t-stat 

Intercept 0.299 *** 5.807 

PERIOD 0.030 *** 3.661 

Size 0.004  0.487 

CF 0.230 *** 4.684 

MB ratio -0.001  -0.104 

LEV -0.311 *** -6.801 

ROA 1.330 *** 17.511 

PPE -1.801 *** -10.241 

BDEXP 4.138 *** 2.863 

INVENL 2.163  1.602 

RD -0.554 *** -3.694 

DINVG -0.485  -1.515 

DINVL -4.189 ** -1.956 

DASSG -0.523 ** -2.474 

DASSL -0.687  -0.501 

INVG -1.715 *** -13.434 

INVL 1.780 *** 4.641 

Lag BTD1 -0.932 *** -15.141 

Big4 0.026 ** 2.004 

NOL -0.247 *** -17.206 

ELECO 0.054 *** 6.054 

Adj.R2 28.9% 

N 4000 

* 10% ** 5% *** 1%  

Period 2006 2009 Period=0 2010 2012 Period=1  
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(PERIOD) (PERIOD RD) (Per BTD)

2010

2010 2010 (PERIOD)

(PERIOD RD) (Tem BTD)

2010

 

 

 ( ) 
Total BTD Tem BTD Per BTD 

 Coeff t-stat Coeff t-stat Coeff t-stat 

Intercept -0.061 *** -5.026 0.024 *** 3.052 -0.085 *** -5.578 

PERIOD -0.003  -1.436 0.003 ** 2.056 -0.006 ** -2.199 

PERIOD RD -0.026  -0.466 0.199 *** 5.661 -0.225 *** -3.267 

Size 0.009 *** 5.315 -0.004 *** -3.153 0.013 *** 5.861 

CF 0.006  0.571 -0.040 *** -5.512 0.046 *** 3.274 

MB ratio -0.008 *** -10.448 -0.002 *** -3.648 -0.006 *** -6.488 

LEV 0.024 ** 2.286 -0.013 ** -2.024 0.037 *** 2.862 

ROA 0.533 *** 35.124 0.057 *** 5.899 0.476 *** 25.064 

PPE 0.225 *** 5.735 0.074 *** 2.950 0.151 *** 3.077 

BDEXP -0.536 *** -3.468 -0.179 * -1.807 -0.358 * -1.849 

INVENL -0.147  -0.641 0.087  0.596 -0.234  -0.817 

RD 0.880  0.223 -0.044 ** -1.743 0.053  1.069 

DINVG -0.747 *** 10.949 0.015  0.294 0.865 *** 8.603 

DINVL 0.726 ** -2.145 0.341  1.533 -1.088 *** -2.498 

DASSG -1.328 *** 16.948 0.055 ** 2.021 0.671 *** 12.515 

DASSL 0.175 *** -6.242 0.341 *** 6.227 -2.176 *** -8.173 

INVG -0.512 *** 5.650 0.055 *** 11.064 -0.044  -1.139 
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ELECO 0.880 *** -2.867 -0.004  1.496 -0.008 *** -3.057 

Adj.R2 52.8% 6.4% 39.8% 

N 5350 

* 10% ** 5% *** 1%  

Period 2006 2009 Period=0 2010 2012 Period=1  
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2016

6 1 1-22  

2000 1 15-36  

2011 4

1 23-49  

2002 34

57-75  

2003 22

1 127-151  

2006

6 739-763  

2009 26 6

625-636  

2011

1 2 27-55  

2012

 

2007

8 2 181-208  

2009

26 4 391-415  

2012

 

2010 50

23-55  

2016

23 1 1-31  

2016 —

35 4 51-73  
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