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Table 1 The selection progress of the sample
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Table 2 The distribution of the sample
(%) (%) (%)
2006 99 64.71 54 35.29 153 100
2007 132 61.11 84 38.89 216 100
2008 172 56.58 132 43.42 304 100
2009 173 53.40 151 46.60 324 100
2010 121 51.93 112 48.07 233 100
697 56.67 533 43.33 1230 100
2.2
1
(1) ; Capital
Lstaff = a + B,Post + B,Mkt + 3,Size +
B.H5 + BsCapital + BsGrowth +
B, Wage + B;Prclevel + 2 Indu +
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Lstaff = a + B,Post + 3,State + B;State® Post +

BiMkt + BsSize + BHS + B, Capital +
BsGrowth + B,Wage + B,,Prclevel +

Lstaff =a + B, Post + 3, Central + B3,Central* Post +
BiMkt + BsSize + BH5 + 3, Capital +

BsGrowth + B,Wage + B,,Prclevel +

Z Indu + Z Year + & (2) 2 Indu + Z Year + ¢
(2) (1) (2) (3)
State
State* Post. State Central* Post.
1 0. 2009 Central 1 0.
2010 State* Post 1 2009 2010
0 Central* Post 1 0.
State* Post
(1)
(1) 3,
(3) 1% winsorize
3
Table 3  Definition and measurement of variables
Lstaff
2009 2010 Post
Post
1 0.
State State 1 0.
Central Central 1
4 :
Mkt
2009 »
Size
H5 =
Capital = /
Growth = ( - )/
Wage ”
Prclevel
2001 4 4
)
Indu
13
).
Year 2009
4.
3 4
9 273
3.1 207 539 168
(41 492.63) . Staff

(3)
(1)

Central

Staff

Lstaff
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1.324 (0.33) (11.71) .
(13.198) (5.333) Size Capital
Growth
4
Table 4  Descriptive statistics of variables
Staff 1 230 9273 819 1 749 41 492 3 731 207 539 168
Lstaff 1230 7.169 6.708 7.467 1.324 8.224 5.333 13.198
State 1 230 0.567 0 1 0.496 1 0 1
Central 697 0.333 0 0 0.472 1 0 1
Post 1230 0.453 0 0 0.498 1 0 1
Mkt 1 230 10. 083 9.55 11.040 1.762 11.04 0.330 11.710
Size 1230 20. 835 19.957 20.819 1.386 21.673 13.922 25.485
H5 1230 0.150 0.061 0.119 0.110 0.209 0.019 0.517
Capital 1230 0.286 -0.017 0.141 1.781 0.339 -0.984 58.357
Growth 1230 3.6E + 08 -0.505 0.099 1.28E + 10 0.577 -93.994 4.5E + 11
Wage 1 230 23.736 26.367 27.254 10. 022 28.107 -5.076 32.000
Prclevel 1230 36 827 28 666 33729 11 995 40 505 16 590 71 874
3.2
3.2.1
5 1 3.2.2
Post 5%
6 2
Post
10
Mkt 10%
« )
“ — Prclevel 5%
28 ”. Wage
Post 10%
Prclevel 10%
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2. 5
) (2) Table 5 Regression results of VAT reform and labor demand
T
Post Intercept ? 7.048 7.867**
Post ? -1.127 -2.15%
Mkt - 0.011 0.22
State* Post Size + 0.021 0.65
H5 + -0.013 -0.05
Post Capital ? 0.007 0.33
Growth + -0.001 -0.74
State* Post 1% Wage ? 0.050 2.94™
Prclevel ? - 0.000 —1.81%
2.
1230
Within R? 0.119
F 71.41
Dal T R 0.1.0.05 0.01 ;
b. ( Hausman test) : chi2(16) =
58, 80+
6
Table 6 Regression results of VAT reform and labor demand: Based on ownership
Z T T
Intercept ? 6.900 5.338 % 7.162 4.786 %+ 6.691 7. 460 %>
Post ? 0.033 0.571 -2.013 - 1.805% -1.271 -2.417**
State ? -0.028 -0.584
State* Post + 0.244 2.913 %+
Mkt - -0.0703 -1.698" 0.069 1 0.811 0.015 0.281
Size + -0.007 3 -0.204 0.031 4 0.547 0.023 0.729
H5 + 0.297 0.757 -0.360 -0.789 -0.076 -0.265
Capital ? 0.036 1.324 -0.011 -0.265 0.008 0.339
Growth + -0.002 -1.076 -0.001 -0.313 -0.001 -0.830
Wage ? 0.038 2.184** 0.085 2.263** 0.050 2.898 ***
Prclevel ? 0.000 2.673 %+ - 0.000 ~2.283* - 0.000 -0.263
697 533 1230
Within R? 0.178 0. 098 0. 109
F 43.88 70. 56
TN N 0.1.0.05 0.01 ;
b: ( Hausman-test) :chi2(14) = 3.00 chi2(15) =24.72" chi2( 18) =

47,79 *** ©
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Table 7 Regression results of VAT reform and labor demand: Based on hierarchy of state-owned enterprise
T A T
Intercept 8.082 3.627 % 7.535 5.189*** 8.164 7.179 %
Post -1.941 -2.035™* -1.071 —-1.423 -0.978 - 1.675%
Central -0.071 -0.870
Central* Post -0.004 -0.093
Mkt -0.005 -0.032 -0.096 -1.885" -0.097 - 1.464
Size -0.039 - 0.605 0.029 0.618 0.008 0.190
H5 -1.168 - 1.565 0.834 1.687° 0.404 0.859
Capital -0.038 -0.834 0.065 1.848" 0.034 1.173
Growth 0.002 0.613 -0.003 -1.062 -0.002 -1.059
Wage 0.063 2.115%F 0.037 1.533 0.036 1.963"
Prclevel 0.000 1.482 0.000 1.909" 0.000 1.312
232 465 697
Within R? 0.274 0.193 0.185
F 89.55 83.76
RN 0.1.0.05 0.01 ;
b: ( Hausman test) : chi2(12) = -8.53 chi2( 14) =4.49 chi2( 16)
1 o) ®
3.3 N
930 Boycko

{Stata Reference7)
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Table 8 Further test result: State vs. non-state
T T T
Intercept ? 0.010 0.480 -0.018 -1.044 -0.001 -0.079
ALstaff + 0.005 1.939" -0.002 -0.970 -0.002 -0.841
State 0.001 0. 606
State % ALstaff 0.007 2.025**
Capital + 0.006 1.718* 0.001 0.709 0.002 1.381
Roa + 0.033 1.607 0.030 1.621 0.036 2.644 7
Size + -0.001 -1.235 0.001 1.030 -0.000 -0.298
Unemploy + - 0.000 -0.087 - 0.000 -0.207 -0.001 -0.341
63 54 117
Adj - R? 0.085 0.157 0.053
F 1.53 0.91 1.46
NN 0.1.0.05 0.0l
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Table 9 Further test result: Central SOE vs. local SOE
T T
Intercept ? 0.007 0.375 0.013 0.672
A Lstaff + 0.003 1.189 0.003 1.250
Central 0.024 2.630**
Central % A Lstaff -0.007 —-2.296**
Capital + 0. 005 1.095 0. 005 1.633
Roa + 0.029 1.488 0.031 1.590
Size + -0.000 -0.074 -0.000 -1.100
Unemploy + 0.002 0.541 -0.000 -0.118
48 63
Adj - R? 0.089 0.183
F 1.46 2.07
N 0.1.0.05 0.0l .
9 Staffasset = /
(4) (6) . 10, 11. 12 13
10
A Lstaff Post
Central * A Lstaff
11
. Post Statffasset
3.4 5% 12
3.4.1 Post
Statffasset 5% 13
o State* Post  Central* Post
Staffsale - Staffasset
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Table 10 Regression results of VAT reform and labor demand measured by relative index: Total sample
Staffsale Staffasset
VA T
Intercept ? 0. 650 1.461 2.659 3.549 %
Post ? -0.045 -2.282%* -0.015 - 3.098 ***
Mkt - -0.013 -0.971 0.004 0.612
Size + -0.119 - 6.851*** 0.003 0.736
H5 + 0.194 1.520 0.061 1.755%
Capital ? -0.041 -3.493 - 0.001 -0.493
Growth + -0.001 - 0.685 0.000 0.124
Wage ? -0.097 — 8.408 *** -0.016 — 4,749
Prelevel ? 0. 000 4.583 % 0.000 3.521 %%
1223 1223
Within R? 0.435 0.095
F 121.60
BN 0.1.0.05 0.01 ;
b: ( Hausman test) Staffsale chi2(17) = 11.43  Staffasset
chi2(16) = 32.18**
11 ( )
Table 11 Regression results of VAT reform and labor demand measured by relative index: Based on ownership
Statffsale Statffasset Statffsale Statffasset
T Z Z VA
Intercept -2.748 | -5.950*** -0.659 —2.879 %% 0.296 1.262
Post -0.017 -1.020 0.249 1.278 -0.041 -1.214 -0.044 | -2.376™*
Mkt -1.021 -0.372 - 0.006 -1.100 -0.011 - 0.556 - 0.002 -0.226
Size -0.076 | —4.922% | 0.007 1.107 -0.177 - 6.124 % 0.007 0.974
H5 0.053 0.354 0.015 0.279 0.325 1.708* 0.154 2.946 **
Capital -0.032 | —3.411"* | -0.003 -0.774 -0.052 ~2.625"% | ~0.003 -0.638
Growth 0.000 0.164 0.000 0.524 0.003 1.859%* 0.000 0.056
Wage -0.002 -0.192 -0.025 | -5.601"* -0.128 —7.331%% | —0.045 | —8.567"**
Prclevel 0.000 0.403 0.000 3.227 7 0.000 3.195 %+ 0.000 3.713 %+
690 690 533 533
Within R 0.464 0.032 0.297 0.169
F 201.63
ar’ 0.1.0.05 0.01 ;
b: ( Hausman test) ichi2(16) =44.64™*  chi2(16) =8.7 chi2(15) =7.9 chi2(16) =21.41



12 ( ):
Table 12 Regression results of VAT reform and labor demand measured by relative index: Based on hierarchy of state-owned enterprise
Statffsale Statffasset Statffsale Statffasset
A A T A
Intercept -0.112 -0.224 0.088 0.149
Post -0.012 -0.931 -0.026 -2.2287" -0.013 -0.337 0.173 1.085
Mkt -0.029 -1.332 -0.019 -1.343 -0.014 -0.520 -0.003 -0.616
Size 0.001 0.050 0.024 1.796% -0.126 | —5.609*** 0.007 1.143
H5 -0.050 -0.293 -0.023 -0.154 0.273 1.227 0.083 1.590
Capital -0.011 -1.075 -0.001 -0.143 -0.045 | -3.333"* | -0.007 - 1.746"
Growth 0.001 0.907 0.000 -0.110 -0.001 -0.687 0.000 0.180
Wage -0.045 - 3.438 % 0.045 -3.981*** -0.005 -0.299 -0.019 | -4.634™
Prelevel 0. 000 1.813" 0. 000 2.308** -0.000 -0.047 0.000 2.378*
226 226 464 464
Within R? 0.094 0.037 0.280 0.031
F 35.98
Dar” 0.1.0.05 0.01 ;
b: ( Hausman test) cchi2(13) =13.63 chi2(13) = 7.92 chi2(14) = 35.6™" chii2(14) = 13.72
13 ( ):
Table 13 Regression results of VAT reform and labor demand measured by relative index: Comparation between different firms
VS. VS.
Statffsale Statffasset Statffsale Statffasset
A A T A
Intercept 0.623 1.376 0.270 1.746% -2.728 - 5.787* 0.399 2.234%%
Post -0.041 - 3.054* -0.011 —3.094 % -0.015 -0.808 0.001 0.078
State 0.026 1.064 - 0.000 -0.003
State* Post 0.084 1.495 0.013 0.950
Central 0.007 0.263 0.002 0.186
Central* Post -0.002 -0.164 -0.007 -1.205
Mkt -0.014 -1.042 -0.004 -0.751 -0.007 -0.327 0.002 0.225
Size -0.122 - 6.969 " 0.010 2.126** -0.076 — 4,879 0.003 0.402
H5 0.192 1.500 0.087 2,478 0.060 0.398 -0.013 -0.217
Capital -0.040 - 3.437% -0.003 - 1.006 -0.032 -3.370*** -0.001 -0.336
Growth -0.001 - 0.656 0. 000 0.088 0. 000 0. 166 0.000 0.786
Wage -0.098 — 8.529*** -0.034 | -10.08*** -0.002 -0.190 - 0.006 -1.239
Prelevel 0.000 4.384 7% 0. 000 4.197 0. 000 0.185 0.000 0.601
1223 1223 690 690
Within R? 0.434 0.084 0.809 0.056
F 44.78 56.47
Dart e 0.1.0.05  0.01 ;
b: ( Hausman test) :chi2(20) = 16.53 chi2(20) = 14.23 chi2(18) = 48.1°" chi2(18) = 40.6™**

N ~
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3.4.2
1) 2009
(7)
Lstaff = o + B,Post + B,Reform + 3;Post™
. . . . . . Reform + B,Mkt + BsSize + BoHS +
. . . . . B,Capital + ByGrowth + B,Wage +
2009 BioPrdevel + z Indu + 2 Year + & (7)
Post 2009
2009 2010 1 0; Reform
1 0. Post* Reform
(
) 1
Post* Reform
2009 . 14
2009 14 Post* Reform 1%
1.
14 (7):
Table 14 Regression results of VAT reform and labor demand model(7) : Total sample
VA
Intercept ? 1.798 3.060
Post ? -0.014 -0.435
Reform ? ~0.649 ~0.769
Post* Reform - -0.156 — 4. 848
Mkt - -0.018 -1.014
Size + 0.375 11.08 ™
HS + 0.362 2.4527
Capital ? 0.037 2.5712**
Growth + -0.000 -0.343
Wage ? ~0.661 53,177
Prelevel ? 0.001 5.4187
1631
Within R 0.664
NN 0.1,0.05 0.0l ;
b. ( Hausman test) chi2(20) = 27.8l
15 . . .
(7) 2009
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15 (7):
Table 15 Regression results of VAT Reform and labor demand model(7) : Based on ownership
and hierarchy of SOE
T A VA T
Intercept 5.276 6.595 7 —-0.487 -0.438 -5.359 —2.8527 4.020 4,632

Post -0.026 -0.572 -0.193 | -3.237%* 0.100 0.809 -0.047 —-1.002

Reform 1.015 0.660 2.005 0.859
Post* Reform -0.045 -0.999 -0.127 —1.982** -0.212 - 1.740* -0.056 -1.180

Mkt -0.034 -0.758 -0.018 -0.729 0.025 0.591 -0.032 -0.716

Size 0.284 6.3827% 0.524 8.178™* 0.505 5.284 7% 0.243 5.051 7"

H5 0.158 0.632 0.630 2.898 0.377 0.754 0.399 1.459
Capital 0.056 3.066 % 0.033 1.477 0.005 0.119 0.059 2. 747
Growth 0.000 0.116 0.001 0.441 -0.000 -0.113 -0.001 -0.616

Wage -0.669 - 33.847 —-0.689 - 35.897** —-0.697 - 21.787** -0.614 — 23,047
Prclevel 0.000 0.564 0.001 2.560™* 0.001 2.306™* -0.000 —-0.068
933 698 265 668
Within R 0.696 0.649 0.653 0.657
F 32.60 32.82
At 0.1,0.05 0.0l ;
b: ( Hausman test) :chi2(18) = 29.59** chi2(19) = 26.81 chi2(18) =
422.36 chi2(19) = 37.18™*
2)
2010
2006 2007
2008
? Posi2 2008 1
N 2006 2007
2008 Post2* Reform
0 2008 16
2004 Posi2* Reform
Posi2* Reform
N N N Post2* Reform
2008
2002 2009
2003
2003
2003 2008
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16 —2008
Table 16 Robust results: Change of labor demand around year 2008
A A A
Intercept -0.367 -0.427 -4.842 —3.231

Post2 0.078 2,647 0.229 2.390** -0.016 -0.094

Reform 1.456 1.244 5.040 2.3357 5.456 1.684%*

Post2* Reform -0.062 -1.49 -0.219 -1.463 0.197 0.764

Mkt -0.005 -0.278 -0.014 -0.506 0.061 1. 115
Size 0.510 10.43 7 0.769 8.438 0.618 4.3567*

H5 0.651 3.597 7% 0.425 1.555 0.176 0.296

Capital -0.016 -0.733 0.037 1.126 -0.140 -3.317%%
Growth -0.002 -1.243 -0.003 -0.932 -0.004 -0.916
Wage -0.708 —44.61 ™ -0.721 - 28.027 -0.745 -17.63%
Prclevel 0.001 1.644 0.001 2,925 0.001 0.856
901 354 149
Within R? 0.647 0.682 0.746
RN N 0.1,0.05 0.0l ;
b: ( Hausman test) chi2(16) = 20.06 chi2(15) = 14.31 chi2(13) =9.12
3.4.3 Capital
A
(1) (7)
©
17 (1)
X Post
Post
2000 1 1 (
( »
“ ” « ” “«

e



chi2(18) = 13.59

chi2(16) = 13.2

4 .
17 (1):
Table 17 Regression results of VAT reform and labor demand model( 1) : Based on influence of VAT
VA A VA VA
Intercept -6.376 —7.8807
Post -0.667 -0.478 2.7 | -4.714 0.066 1.232 -3.886 | -5.190*
Mkt -0.112 —2.097* 0.010 0.569 0.043 2.183** 0.005 0.253
Size 0.381 6.836 0.337 14,95 0.378 9.852%* 0.317 8.741 7%
H5 -0.163 -0.268 0.113 0.700 0.414 1.433 -0.034 -0.184
Capital -0.078 —-2.6327 -0.078 - 4,907 -0.132 -1.538 -0.041 - 1.850*
Growth -0.000 -0.073 -0.001 -0.502 -0.002 —-0.745 -0.001 -0.469
Wage -0.723 - 19.56 % -0.712 | -46.75%* —-0.803 - 37.6977* -0.749 —38.25%
Prelevel 0.000 1.942% 0.000 5.318 % 0.000 1.152 0.000 4,375
185 1045 463 582
Within R 0.680 0.646 0.569 0.751
TN N 0.1.0.05 0.0 ;
b: ( Hausman test) cchi2(12) =12.36 chi2(14) =6.81
chi2(15) = 16.49 chi2(14) = 13.13
18 (7)
Post* Reform
Post* Reform Post* Reform 10%
Post* Reform
18 (7N:
Table 18 Regression results of VAT reform and labor demand model(7) : Based on influence of VAT
A A A A
Intercept 0.616 0.474 0.083 0.179 -1.883 —2.859 " 0.628 0.842
Post 0. 006 0.116 0.049 1.665% -0.022 -0.405 0.325 4.1427%
Reform -1.352 -1.098 —-3.476 | —5.849*** - 4.664 — 4,982 -4.477 - 5.776**
Post™ Reform —-0.082 -1.339 -0.158 | —=5.053*** -0.039 -0.706 -0.243 — 4. 1727
Mkt -0.111 -2.192** 0.012 0.689 0.028 1.400 0. 008 0.415
Size 0.411 8.327 7 0.371 18.56*** 0.466 15.50 %% 0.369 11.68 7
H5 0.612 1.269 0.346 2.432% 0.452 1.962*F 0.107 0.623
Capital -0.082 —2.848* | —~0.083 | —5.1217* -0.232 - 2.664 " -0.051 —-2.308**
Growth -0.001 —-0.588 -0.001 —-0.405 -0.001 —-0.502 -0.001 -0.784
Wage -0.726 —25.93%% | —0.722 | —55.47%* -0.773 — 45,58 % -0.745 — 42,94 %
Prelevel 0.000 2.256** 0.000 5.363 7% 0.000 4.113% 0.000 2. 7447
251 1380 702 678
Within R? 0.734 0.681 0.692 0.760
TN N 0.1.0.05  0.01 ;
b: ( Hausman test) : chi2(12) =6.36 chi2(17) =17.38
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problem with the second-best credits charging under elastic demand. The upper level decision maker maximi—
zes the total social benefits by choosing the link enhancement and link credit charging. The lower level deci-
sion makers ( the users) choose their optimal paths to minimize their generalized travel costs including the
travel time and the value of credit for using the credit-charging link. By replacing the lower level programming
problem with its Karush-Kuhn-Tucker( KKT) conditions the bi-devel programming model can be transformed
into a single level problem. To deal with the difficult slackness conditions in the above single level problem
we propose a relaxation algorithm to solve it. Numerical experiments demonstrate the feasibility of the proposed
model and algorithm. The numerical results show that this proposed model can obtain better effects to alleviate
the congestion. It will be convenient and feasible to implement if we improve the link enhancement and charge
the credit only in the subset of the network. In this proposed model the users who travel more should buy the
credits from the market and pay money for those additional travel need. While the users who reduce their travel
can sell their extra credits to compensate their inconvenience for reducing travel. Thus this tradable credit
scheme is revenue neutral.

Key words: bi-evel programming; continuous network design problem; tradable credits; relaxation algorithm
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VAT reform property characteristics and corporate labor demand
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Abstract: VAT reform across the country in 2009 provides us an opportunity to test whether firms with differ—
ent property characteristics behave differently on labor demand. Our research finds that generally the cap-
italabor substitution effect is greater than the income effect and there is an overall decline in corporate labor
demand. Meanwhile private enterprises experience a strong decline in labor demand while state-owned enter—
prises’ labor demand has not been reduced due to the presence of soft budget constraints therefore state—
owned enterprises are less sensitive to the reform than private enterprises and the difference is statistically sig—
nificant. In addition central SOEs significantly reduce labor demand while the demand of the local SOEs
have not been reduced due to the intervention of local governments so local SOEs are less sensitive to the re—
form compared to central SOEs. Furthermore since state-owned enterprises especially local SOEs satisfy
more labor demand they have received more government subsidies in return.

Key words: VAT reform; property characteristics; labor demand; soft budget constraint



