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Abstract Using 1795 observations from the 5 year-359 firm panel data collected during the period from 2009 to
2013 in Chinese stock exchanges, this study examines the impact of the controlling shareholders' ownership on R &
D expenditure. This empirical study finds that when firms are state-owned, the controlling shareholders' ownership
has a U shaped relation with the level of R & D expenses. A non-linear relation is also found when piece-wise
regression models are applied. This empirical study also finds that when firms are private-owned, the controlling
shareholders' ownership is negatively related to the level of R & D expenses, and no structural changes in the relation
are found when piece-wise regression models are applied. These results support the hypothesis that the effects of the
controlling shareholders' ownership on R & D expenses may differ depending on the ownership type of the controlling
shareholders. This finding suggests that the differences in the controlling shareholders' incentives due to their
ownership type should be considered when exploring the relation between the controlling shareholders' ownership and
corporate strategic decisions.
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Variables Obs | Mean S.D. Min Max
R&D_expensei+; = +6 Control_own; +5 Size; + R&D expense | 1795 | 21005 | 47191 | 0 | 1100823
5 Debt_ratio; +06; ROA; +5 Ind_dum; + o Control_own 1795 | 3342 | 1516 | 3.62 | 85.23
Size 1795 9.58 557 7.97 11.61
Table 1. Definition of variables Debt_ratio 1795 1.13 .803 .007 10.32
ROA 1795 .040 .059 -.305 373
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- to total stocks t-test ATE HolFa o) AP LFERe] A9 f
Size The natural logarithm of total assets 71 0] H1d7|del Hls) =A vebydth 2 Autes 25
Debt_ratio The ratio of total debt to total equity 7]%}% \ﬂocﬂ) 7]%—]0] H]EH —‘,E—X]—Oﬂﬁ\l'g] ZﬂQ}:O] QQEE ﬂ
ROA The percentage of net income to total assets :|17H %_1,5_ X]—Oﬂ E‘.‘:]' %@1 75—1‘ o] E]'T‘:’ A 8301_1_ = 94 = 94 9]_ %_1
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Table 3. T-tests on difference in means of variables

between state-controlled firms

controlled firms

and private-

. state-control private-control
[Variables t-test
Mean(S.D,) Mean(S.D,)
R&D 4419317 1911871 2507445%**
expense (1.06e+07) (4428152) (379979)
Control 37.70932 29.34885 8.36047**
own (15.49824) (13.65681) (0.6286)
Size 9.744125 9.439549 030457
“ (.586187) (.4840117) (0.02311)
Debt_ 1.251502 1.015499 0.23600%**
ratio (.8594827) (.7272741) (0.03424)
ROA .0363976 .0443963 -0.00799%**
(.0531981 ) (.0632526) (0.00252)
Notes: *p <0.05; **p < 0.01
Table 4. Correlations
Variables )] (2) 3) 4) 5)
(1) R&D_expense 1
(2) Control_own 097 1
(3) Size 237k | 297 1
(4) Debt_ratio S013%% | 141%* | 3]8%* 1
(5) ROA 071%% | .040% 143%k | 327k | ]
Notes: *p <0.05; **p < 0.01
42 mig 24
Table 5 oA= A5 FPEE AFF A&
o] AF/NLFEAe] HX|= kol gt AT AAE
AAskaL gk #d dlo]E) 9] LR(likelihood ratio) %
AT} oA FR1HA] 94k Wooldridge H& 2

a3

ey
T =5

oo
ot
N R

e N
<

N N

i
>
&Y
R

=
N
N
2 :{o ﬂHA”

rir
g

2

o
fu
T or

=5
FUIO K

£ ooz
Rt
mz{?

>

= o

4o =2
M = o

on
o

o %4719 &
795k g A

Y

=5
p

o
o
N HU

9
=
=

2L
2
=

ks
n
2
X

=
T

ﬂH

ol
-

ot 2

o 32

166

of #)H BAZF EASA Bskek. W WY BR
o Agols AMFE AL&3} APANWER A% 2
o (8] FrelAel BAZE wAR T ¥ Ak b
BN =ol vhsh o] MTIglel B AFF
o) Aol g 71¢le]l YFE5E A9 felol 3
ekl AEAIEAT} Fadrhs =l ek B
W AP AuFEE FR19AE B85 g

HoFEr)

Table 5. Panel regression estimates of the impact of
control-ownership on R & D Expense

Total state-control private_control

Variable | sample
(Modell) Model 2 | Model 3 | Model 4 | Model 5
Control | -29738 -118.46 -266842 -42952 -67723
own | (-1.80)* | (-0.00) | (-235)%* | (-3.19y%** | (-1.46)
Control . ) 3273.4 . 332.65
own? (2.44y%* ( 0.56)
Size 7512927 | 1.04e+07 | 1.00e+07 | 3748881 37285
(15.73)%%% | (12.02)%** | (11.66)*** | (9.84)%** | (9.73)***

Debt -264892 | -740695 -766397 82038 79970

ratio (-0.99) (-1.61) (-1.68)* 0.41) (0.40)

ROA -1060013 -93816 -786662 -817946 | -845142

(037) | (001) | (0.13) | (-0.50) | (-0.51)
Ind dum | included | included | included | included | included
E +
6.87¢+07 -9.81e+07 | -9.09e+07 | -3.29e+07 | -3.23e+07
Constant | (-13.73)** - - ok -
. (-9.72)%%* | (:8.81)*** | (-8.53)%** | (-8.04)
N. of obs 1795 875 875 920 920

(panel) | (359) (175) (175) (184) (184)
Adfzzmd 0312 0.357 0.369 0.258 0.260

Wald

seskeok ks seskeok

Chi? 317.72 203.73 218,044 123.15 124.09
Notes:*p <0.10; **p < 0.05; ***p < 0.01. Numbers in parentheses
are t-statistics.

Model 33} Model 5 ©A= A|FF A &0 AT
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Table 6. Panel piece-wise regression estimates of the FI4L& Aoz Yeh FoAs SA3E A
impact of control-ownership on R & D Expense A3l Y] A EE o] 83 FAo] L3 RAo7 FHu}
state-control private_control ?_]‘4
Variable Model Model (2) Model Model Table 6 A& AjFEF A EE&o] AF/EFA
@ © @ A wAY Gne ok gl FAs) AEs
Control Own | -65677.9 426954
(0-50) (-1.69)* - (2.50)%* ; AEEe] i A4 A9E AAskL gith Model 1
Control Own | 199818 ] 43956 ] 3} Model 3914+= 71943 Wg7|de] g A
(Glabove) | @4 099 T 50%S 7IEo R P 4 A9E AN 9
Control Own 452289 501893 _ L -
(0-10) ; (0.50) - 1.22) th F7719 FE9] Model 1914= 2 738 =4 A
Control_Own ] 551627 ] 172876 71 fosy a2 3 w2 YEhd Table 59
(10-20) CLE) cz o™ Model 3914 A& U 8] #A1Z AAsta ek w
Control_O 110603 -59493 _ = ‘
Or(lgoo-?mwn ; (0.66) : (-1.08) H R1G718 F22] Model 391415= 50% olske] 3kl
Control_Own ] 70127 ] 230959 e ()Y FEA BATE EABIE 50% o] gl A
(30-40) (045 (047 = A0 #AZF SR A 2kt Model 23 Model
Control Own 220169 23839 a N oo
(40-50) B (-0.13) ) 0.27) 40”*1\—_‘ %‘ﬂ‘ﬂﬁﬂ]‘ ‘ﬂog 7] ﬁ‘gl 7(] ﬂHTT X]T':Ea
Control_Own ] 374062 ] 94768 10% S9I= FEste] 30 4 495 AAskaL 9
(50-60) (-1.53) 0.77) E]— %%7] ﬁ E%Q] Model 2°ﬂ /H'E' Z]%_'—%O]
Control_ Own 1455918 329477 = o o ol x10] o
(60-70) ; (3.68)%** - (-1.84)* 10%-20% T3t M= &) frel#]l #A7E yehd
Control_ Own ] 463169 ] 44368 HHA 60%-70% T-HIA S HH FoA1 #A7 &
(70above-) (-1.41) (0.26) XHE}'A)\ . 3037]%‘ LL/] Model 401]}\ = X]T']i—‘\g__
. 1.00e+07 | 9730289 | 3751191 | 3691554 . = o oo
78| (esyer | 1152y | 0799 | (0,647 10%-20% 31k 60%-70% T3 25 5] o .
= =
Debt_ 787851 | -665475 | 81897 96915 Aol HAL HAF o whEke] A9l HMeHLe F
ratio (L3 | (-147) (0.41) (0.48) AFA ST}, ATANEER o] 1] A )RR ARG
710510 | 551272 | -815069 | -449339 o MAE Gare =7 L e AT o i)
ROA (-0.11) (0.09) (-0.49) (-0.27) of Mg Fgs T AP U= N ]:% S Hi
= =] == 5
Ind_dum included included included included FAb e A AEEe] 9% EAske vl
Constant 15710 | 9.17e+0 | -3.29¢+07 | -3.65¢+07 9] ¥4 (panel quantile regression)S A A|5}R 2L} 3
(Q7.325)%%% | (7.16)4%% | (:8.43y¥% | (-6.74)y+ 9 AUl B B 7] Be B T Ame] £
N. of obs 875 875 920 920 1ol =
(panel) (175) (175) (184) (184) Aom Qe A FAFS T ofH Ao e
Adjusted B | 0370 0392 0.2582 0.2828 Y23, #dAtge EAS e @2 JE £
Wald Chi? | 219.05%*%* | 247.06%** | 123.20%%* | 136.61%** 4(pooled quantile regression with robust standard

Notes:*p <0.10; **p < 0.05; ***p < 0.01. Numbers in parentheses error)oﬂ/ﬂ = Ef.n_ﬂ%],] AL AFMER 75 B9}
are t-statistics. 90 Helol A AMEE AL} K)o Kl T
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