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Abstract	

In	this	paper,	21	coal	listed	companies	in	China	from	2012	to	2016	were	selected	as	the	
research	 sample,	 and	 the	 relationship	 between	 capital	 structure,	 executive	 stock	
ownership	 and	 corporate	 performance	 was	 explored	 by	multiple	 linear	 regression	
method.	The	results	show	that	there	is	a	negative	correlation	between	capital	structure	
and	corporate	performance,	and	an	inverted	U‐shaped	relationship	between	executive	
shareholding	and	corporate	performance,	and	executive	shareholding	has	a	moderating	
effect,	 which	 will	 aggravate	 the	 negative	 correlation	 between	 capital	 structure	 and	
corporate	performance.	It	is	suggested	that	bond	financing	channels	should	be	improved,	
indirect	financing	constraints	should	be	strengthened,	equity	incentive	system	should	
be	 rationally	 planned,	 and	 executive	 supervision	 should	 be	 strengthened	 so	 as	 to	
improve	the	performance	of	coal	listed	companies	in	China.	
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1. Introduction	

Coal	is	China's	basic	energy	and	important	fuel,	the	coal	industry	also	affects	China's	economic	
lifeline	 and	 energy	 security.	 However,	 since	 2012,	 the	 coal	 industry	 has	 ended	 the	 "golden	
decade"	and	started	the	"depression"	or	even	the	"severe	winter"	period,	is	now	in	a	complex	
internal	and	external	environment,	the	level	of	enterprise	performance	is	also	facing	enormous	
challenges.	And	under	the	situation	of	China's	economic	growth	slowing	down	and	entering	a	
new	normal	stage,	how	to	make	the	enterprise	performance	continue	to	grow	is	the	common	
problem	faced	by	China's	coal	enterprises.	Therefore,	under	the	background	of	slowing	down	
the	national	economy,	it	is	imperative	to	explore	the	factors	affecting	the	performance	of	coal	
listed	companies	in	China.	
Different	capital	sources	will	produce	different	capital	structure,	which	will	 lead	to	different	
capital	costs,	conflicts	of	interest	and	financial	risks,	and	then	related	to	the	market	value	and	
performance	 level	 of	 enterprises.	 At	 present,	 the	 coal	 enterprises	 are	 stuck	 in	 their	 unique	
bottleneck	 of	 development,	 and	 it	 is	 worth	 discussing	 whether	 the	 high	 debt	 ratio	 of	 the	
industry	generally	contributes	to	the	improvement	of	enterprise	performance;	in	order	to	deal	
with	the	separation	of	the	two	powers,	many	coal	listed	companies	grant	managerial	equity,	
which	links	the	owner	and	the	operator	organically,	when	the	interests	of	the	two	parties	are	
in	harmony.	It	can	effectively	reduce	the	principal‐agent	costs	of	shareholders	and	management.	
However,	 it	 needs	 to	 be	 further	 studied	 whether	 giving	 executive	 equity	 is	 conducive	 to	
improving	 corporate	 performance;	 at	 the	 same	 time,	 as	 managers	 of	 listed	 companies,	
executives	 shoulder	 the	 responsibility	 of	 making	 corporate	 financial	 decisions,	 which	
determines	the	capital	structure	of	the	company.	Therefore,	whether	the	proportion	of	senior	
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managers'shareholding	will	affect	the	capital	structure	on	corporate	performance	is	also	the	
focus	of	this	paper.	To	sum	up,	this	paper	will	study	the	relationship	between	capital	structure	
and	 corporate	 performance,	 executive	 stock	 ownership	 and	 corporate	 performance,	 and	
executive	 stock	 ownership	 as	 a	moderating	 variable.	 On	 the	 basis	 of	 the	 empirical	 results,	
effective	suggestions	are	put	forward	to	improve	the	performance	of	coal	listed	companies	in	
China.	

2. Theoretical	Analysis	and	Hypothesis	Put	Forward	

2.1. Capital	Structure	and	Firm	Performance	
The	relationship	between	capital	structure	and	firm	performance	has	always	been	a	research	
topic	for	scholars	from	all	over	the	world,	but	the	empirical	conclusions	are	quite	different.	It	
can	 be	 basically	 divided	 into	 three	 categories.	 First,	 capital	 structure	 is	 not	 related	 to	 firm	
performance.	For	example,	Dynasty	and	Zhang	Wei	 (2013)	made	regression	analysis	on	 the	
samples	of	listed	companies	listed	on	the	Shanghai	Stock	Exchange,	and	concluded	that	capital	
structure	 and	 firm	 performance	 are	 not	 related.	 Second,	 capital	 structure	 is	 positively	
correlated	with	firm	performance,	such	as	the	empirical	results	of	Jane	Chien‐qiang	and	Li	Ji‐
long	(2013)	show	that	multiple	capital	structure	is	positively	correlated	with	firm	performance;	
third,	capital	structure	is	negatively	correlated	with	firm	performance,	such	as	Wang	Jing	and	
Zhang	Yue	(2015)	show	that	real	estate	listed	companies	are	positively	correlated	with	firm	
performance.	The	asset	liability	ratio	has	a	negative	impact	on	corporate	performance.	
The	cost	expenditure	of	listed	companies	will	increase	with	the	increase	of	asset‐liability	ratio,	
and	the	possibility	of	financial	crisis	will	be	greater.	Creditors	will	carry	out	high‐standard	debt	
financing	constraints	accordingly.	They	will	also	demand	higher	return	on	investment	when	
they	invest,	which	may	eventually	lead	to	the	decline	of	corporate	performance.	In	conclusion,	
the	following	assumptions	are	put	forward:	
Hypothesis	1:	capital	structure	and	corporate	performance	are	negatively	correlated.	

2.2. Executive	Stock	Ownership	and	Corporate	Performance	
The	relationship	between	executive	stock	ownership	and	firm	performance	can	be	divided	into	
three	 categories:	 first,	 executive	 stock	 ownership	 is	 positively	 correlated	 with	 firm	
performance.	For	example,	Chen	Wenqiang	and	Jia	Shenghua	(2015)	found	that	the	principal‐
agent	question	commonly	exists	between	owners	and	managers	by	constructing	 the	"equity	
incentive‐agency	cost‐firm	performance"	model.	Secondly,	executive	shareholding	is	negatively	
correlated	with	corporate	performance.	For	example,	Yao	Weifeng,	Lu	Tong	and	He	Feng	(2009)	
used	SFA	model	to	analyze	the	different	effects	of	equity	incentives	on	corporate	performance	
before	and	after	the	stock	reform.	The	results	show	that	the	executives	after	the	stock	reform	
have	different	effects	on	corporate	performance.	Shareholding	will	have	a	significant	negative	
effect	on	corporate	performance;	thirdly,	there	is	an	inverted	U‐shaped	relationship	between	
executive	shareholding	and	corporate	performance.	For	example,	Xu	Juan	(2013)	constructed	
the	equation	and	studied	the	listed	companies	in	China	from	2004	to	2011.	It	is	found	that	from	
the	 perspective	 of	 endogenous	 or	 exogenous,	 executive	 shareholding	 and	 corporate	
performance	are	significantly	inverted.	U	relationship,	the	optimal	executive	shareholding	ratio	
is	42%.	
Benefit	convergence	and	management	defense	effect	coexist	in	the	company,	and	the	different	
percentage	 of	 senior	 managers'shareholding	 will	 also	 have	 different	 impact	 on	 corporate	
performance.	Based	on	this,	the	following	assumptions	are	made:	
Hypothesis	2:	executive	stock	ownership	and	corporate	performance	are	inverted	U.	
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2.3. Capital	Structure,	Executive	Stock	Ownership	and	Firm	Performance	
Ruan	Sumei	and	Yang	Shanlin	(2013)	studied	the	data	of	Shanghai	and	Shenzhen	A‐shares	from	
2006	to	2012.	The	results	show	that	executive	stock	ownership	can	adjust	the	capital	structure,	
and	the	collocation	effect	between	executive	stock	ownership	and	capital	structure	is	negative,	
which	 is	 not	 conducive	 to	 the	 improvement	 of	 corporate	 performance.	 Executives	 have	 the	
motive	 to	 adjust	 the	 capital	 structure	 out	 of	 their	 own	 interests.	 This	 kind	 of	 behavior	 of	
adjusting	the	capital	structure	out	of	self‐interest	has	a	certain	correlation	with	the	proportion	
of	equity	owned	by	the	executives.	Based	on	this,	the	following	assumptions	are	made:	
Hypothesis	 3:	 executive	 stock	 holding	 has	 a	 moderating	 effect,	 which	 will	 exacerbate	 the	
negative	correlation	between	capital	structure	and	corporate	performance.	

3. Research	and	Design	

3.1. Sample	Selection	and	Data	Sources	
All	26	listed	companies	in	China's	coal	industry	(coal	mining	and	washing	industry)	from	2012	
to	2016	were	selected	as	 the	 initial	sample,	and	then	4	companies	and	1	company	specially	
treated	in	ST	category	were	excluded	from	the	samples	with	incomplete	information	disclosure	
or	obvious	abnormal	financial	data.	After	screening,	a	total	of	21	Sample	Firms,	5	years	of	data,	
a	total	of	105	sample	points.	
The	 data	 in	 this	 paper	 come	 from	 Cathay	 Pacific	 financial	 database	 and	Wind	 information	
financial	terminal.	Descriptive	statistics	and	regression	analysis	are	completed	by	SPSS17.0.	

3.2. Variable	Design	
3.2.1. Design	of	Explanatory	Variables	
In	 this	 paper,	 asset	 return	 (ROA)	 is	 used	 as	 a	measure	of	 enterprise	performance,	 and	 it	 is	
expressed	by	symbol	Y.	This	 index	can	measure	the	profit	 level	of	an	enterprise	using	all	 its	
assets.	It	is	an	effective	index	to	measure	the	profitability	and	competitiveness	of	an	enterprise,	
and	it	is	also	an	important	index	to	influence	whether	an	enterprise	borrows	money.	
3.2.2. Design	of	Explanatory	Variables	
Select	 the	asset‐liability	 ratio	 (DAR)	as	a	measure	of	 the	capital	 structure,	expressed	by	 the	
symbol	 D;	 Executive	 Stock	 Ownership	 (ESO)	 is	 the	 ratio	 of	 the	 number	 of	 shares	 held	 by	
executives	to	the	total	number	of	shares	of	the	enterprise,	expressed	by	the	symbol	E.	
3.2.3. Design	of	Control	Variables	
In	order	to	more	accurately	explore	the	capital	structure	of	China's	coal	industry	and	the	impact	
of	executive	stock	ownership	on	enterprise	performance,	the	following	indicators	are	used	as	
control	variables:	

Table	1.	Design	of	control	variables	
Variable	name	 symbol definition	

Unnegotiable	share	ratio	
(Uncirculated)	

A1	
Number	of	outstanding	shares	/	total	

shares	
Chairman	and	general	manager	
concurrently	(Part‐time)	

A2	 The	second	is	1,	whereas	the	other	is	2.	

Number	of	board	meetings	
(Meetings)	

A3	
Number	of	board	meetings	attended	by	

Directors	during	the	year	
Turnover	of	total	assets	(TAT)	 A4	 Operating	income	/	total	assets	

Ownership	concentration	(OC)	 A5	
Rights	and	interests	of	the	top	five	

shareholders	/	total	shareholders'	equity	
Top	three	executive	compensation	

(Remuneration)	
A6	

The	top	three	executives	pay	the	highest	
salary.	
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3.3. Model	Building	
Based	 on	 the	 above	 three	 hypotheses,	 three	multiple	 regression	models	 are	 established	 to	
analyze	the	relationship	between	capital	structure,	senior	managerial	shareholding	and	firm	
performance	of	China's	coal	listed	companies.	
	

Y=β0+β1D+β2A1+β3A2+β4A3+β5A6+m																																														(1)	
	

Among	them,	D	is	the	explanatory	variable,	Y	is	the	explanatory	variable,	A1,	A2,	A3,	A6	is	the	
control	variable,	β0	is	the	constant	term,	β1		(i	=	1...	6)	is	the	estimated	coefficient	term,	m	is	the	
random	interference	term.	
	

Y=β0+β1E+β2E2+β3A1+β4A2+β5A3+β6A6+m																																							(2)	
	

E	 and	E2	are	 explanatory	 variables,	 Y	 are	 explanatory	variables,	A1,	A2,	A3,	A6	 are	 control	
variables,	β0		is	a	constant	term,	β1	(i	=	1.	6)	is	an	estimated	coefficient	term,	and	M	is	a	random	
interference	term.	
	

Y=β0+β1D+β2E+β3E2+β4DE+β5A1+β6A2+β7A3+β8A4+β9A5+m																				(3)	
	

Among	them,	D,	E,	E2	are	the	explanatory	variables,	DE	is	the	multiplier	of	capital	structure	and	
executive	stock	ownership,	Y	 is	 the	explanatory	variable,	A1,	A2,	A3,	A4,	A5	are	 the	control	
variables,	 β0	 is	 the	 constant	 term,	β1	 (i	 =	1.	 9)	 is	 the	 coefficients	 to	be	 estimated,	m	 is	 the	
random	interference	term.	

4. Empirical	Results	Analysis	

4.1. Descriptive	Statistics	
In	 order	 to	 preliminarily	 understand	 the	 capital	 structure,	 executive	 stock	 ownership,	
corporate	 performance	 and	 other	 control	 variables	 of	 the	 sample	 companies,	 descriptive	
statistics	is	used	to	analyze	the	relevant	data.	The	results	are	as	follows:	
From	the	statistical	results	of	the	above	table,	we	can	draw	the	following	information:	
The	average	return	on	assets	of	enterprise	performance	index	is	0.02,	which	is	obviously	lower	
than	the	normal	profitability	index	(0.07);	and	the	standard	deviation	is	0.05,	indicating	that	
the	performance	 level	of	China's	coal	 listed	companies	 is	 less	discrete,	 the	overall	operating	
level	is	poor.	
The	average	level	of	the	asset‐liability	ratio	of	the	capital	structure	index	is	0.5327,	but	from	
the	 maximum	 value	 of	 0.8491,	 it	 can	 be	 seen	 that	 the	 asset‐liability	 ratio	 of	 individual	
companies	is	obviously	on	the	high	side	and	may	face	severe	financial	crisis.	
Executives'shareholding	ratio	is	uneven.	The	value	of	some	sample	companies	is	0.	The	index	
value	of	the	whole	industry	is	low,	and	the	implementation	of	equity	incentive	is	poor.	

4.2. Collinearity	Test	
In	 regression	 analysis,	 in	 order	 to	make	 the	 regression	 results	 accurate	 and	 effective,	 it	 is	
necessary	to	detect	the	variables	in	order	to	ensure	the	validity	of	the	variables	in	the	model	
and	the	stability	of	the	analysis	results.	The	results	of	SPSS	software	analysis	are	as	follows:	
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Table	2.	Descriptive	Statistics	

Variable	 N	 Minimum	 maximum	 Mean	value	
standard	

deviation	
Return	on	

assets	(ROA)	 105 ‐.2345270	 .19566000	 .0211938000	 .05010900178

Asset	
liability	ratio	 105 .17303000	 .84905500	 .5327249524	 .13622878164

Executive	
shareholding	

ratio	
105 .00000000	 .00071197	 .0000315378	 .00012703537

Unnegotiab
le	share	ratio	 105 .00000000	 .91419790	 .1256037277	 .21562305696

Chairman	
and	general	
manager	

concurrently	

105 1	 2	 1.96	 .192	

Number	of	
board	meetings	

105 3	 21	 8.99	 3.553	

Turnover	
of	total	assets	

105 .13878000	 2.4074160	 .4982284000	 .34629532379

Ownership	
concentration	

105 20.992900	 95.062400	
64.40837333
33	

14.967275650
47	

Top	three	
executive	

compensation	
105 46900.00	 5375100.0	

1484004.643
7	

1142265.9545
1	

Effective	N	
(list	state)	

105 	 	 	 	

	
Table	3.	Collinearity	test	

Model	
Collinearity	statistics	

tolerance	 VIF	
Asset	liability	ratio	 .833	 1.200	

Executive	shareholding	ratio	 .431	 2.318	
Unnegotiable	share	ratio	 .844	 1.184	

Chairman	and	general	manager	concurrently	 .924	 1.082	
Number	of	board	meetings	 .808	 1.238	
Turnover	of	total	assets	 .926	 1.080	
Ownership	concentration	 .570	 1.755	

Top	three	executive	compensation	 .826	 1.211	

Usually,	VIF	is	less	than	or	equal	to	5,	indicating	that	there	is	no	significant	multicollinearity	
between	variables.	From	the	test	results,	we	can	see	that	all	the	variables	are	less	than	2	except	
that	the	proportion	of	senior	managers	is	slightly	greater	than	2,	which	satisfies	the	condition	
of	 non‐collinearity	 among	 the	 variables.	 Therefore,	 regression	 analysis	 based	 on	 the	 above	
research	models	is	meaningful.	
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4.3. Regression	Analysis	
Table	4.	Regression	analysis	results	summary	

variable	 Model	1	 Model	2	 Model	3	

Explanatory	variable	

DAR	
‐.478***	
(‐5.710)	

‐	
‐.470***	
(‐5.610)	

ESO	 ‐	
1.212*	
(1.893)	

5.566*	
(1.962)	

ESO	*	ESO	 ‐	
‐1.228*	
(‐1.919)	

‐3.278*	
(‐1.841)	

DAR	*	ESO	 ‐	 ‐	
‐2.287**	
(‐2.026)	

control	variable	

Uncirculated	
.165	

(1.879)	
.122	

(1.201)	
.125	

(1.518)	

Part‐time	
.208	

(2.515)	
.251	

(2.479)	
.251	

(2.951)	

Meetings	
‐.015	
(‐.165)	

‐.073	
(‐.719)	

.132	
(1.508)	

TAT	 ‐	 ‐	
.317	

(3.968)	

OC	 ‐	 ‐	
.226	

(2.213)	

Remuneration
.168	

(1.968)	
.280	

(2.720)	
‐	

Adjusted	R‐squared	 .303	 .097	 .399	
F‐statistic	 10.030*** 2.872**	 8.678***	

Durbin‐Watson	 1.611	 1.718	 1.675	

	
Note:	***	is	P	test,	indicating	significant	at	0.01	level,	**	at	0.05	level,	*	at	0.1	level.	
As	can	be	seen	from	the	above	table,	the	DW	values	of	the	three	regression	models	are	1.611,	
1.718	and	1.675	respectively,	which	are	within	a	reasonable	level,	indicating	that	there	is	no	
autocorrelation	between	the	random	error	terms.	Although	R2	is	small,	model	1	and	3	are	lower	
than	1%	of	the	significance	level	and	model	2	is	lower	than	5%	of	the	significance	level.	Both	of	
them	pass	F	test.	The	test	results	are	considerable	and	the	model	can	be	used.	
Specifically,	 the	P	value	of	asset‐liability	ratio	and	return	on	assets	 is	 less	than	0.01	and	the	
correlation	 coefficient	 is	 negative	 in	 model	 1,	 which	 indicates	 that	 capital	 structure	 has	 a	
significant	negative	correlation	with	firm	performance,	consistent	with	the	assumption	H1;	in	
model	2,	the	correlation	coefficient	between	the	ratio	of	senior	managers'ownership	and	return	
on	assets	 is	1.212,	and	the	square	of	the	ratio	of	senior	managers'	ownership	and	return	on	
assets	is	1.212.	The	correlation	coefficient	of	return	is	‐	1.228,	which	is	significant	at	0.1	level,	
indicating	that	the	relationship	between	executive	stock	ownership	and	firm	performance	is	
inverted	U‐shaped,	consistent	with	the	hypothesis	H2.	In	model	3,	the	regression	coefficient	of	
DAR	*	ESO	is	significant	and	negative,	indicating	that	executive	stock	ownership	can	aggravate	
the	negative	 correlation	between	capital	 structure	 and	 firm	performance.	This	 is	 consistent	
with	the	hypothesis	H3.	

5. Conclusions	and	Recommendations	

Based	on	the	empirical	study	of	China's	coal	listed	companies	from	2012	to	2016,	this	paper	
finds	that	there	is	a	negative	correlation	between	capital	structure	and	corporate	performance	
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in	coal	listed	companies,	that	is,	with	the	increase	of	asset‐liability	ratio,	corporate	performance	
will	be	reduced;	the	relationship	between	executive	shareholding	and	corporate	performance	
is	inverted	U‐shaped,	that	is,	with	the	increase	of	shareholding	ratio,	corporate	performance	
will	be	reduced.	Performance	level	increases	first	and	then	decreases;	executive	shareholding	
can	adjust	the	relationship	between	capital	structure	and	corporate	performance,	and	deepen	
the	 negative	 impact	 of	 capital	 structure	 on	 corporate	 performance.	 Based	 on	 the	 above	
conclusions,	the	following	two	suggestions	are	put	forward.	
(1)	 improve	 the	bond	 financing	 channels	and	strengthen	 indirect	 financing	 constraints.	The	
negative	 correlation	 between	 capital	 structure	 and	 firm	 performance	 may	 be	 due	 to	 the	
irrational	debt	financing	structure,	resulting	in	less	debt	financing	income	than	the	cost	of	debt	
financing.	Statistics	show	that	coal	listed	companies	in	2012‐2016,	the	issuance	of	corporate	
bonds	of	enterprises	up	 to	5,	 the	 lowest	2,	accounting	 for	 less	 than	10%.	Therefore,	we	can	
vigorously	develop	bond	 financing	methods,	 relatively	 reduce	 the	 cost	 of	 financing,	 such	 as	
issuing	bonds	scientific	conditions,	simplified	approval	procedures,	enterprise	bond	financing	
scale,	 promote	 market‐oriented	 operation	 to	 improve	 the	 bond	 financing	 channels.	
Furthermore,	the	restraint	of	indirect	financing	should	be	strengthened.	Creditors	can	restrict	
the	 investment	 of	 Listed	 Companies	 in	 high‐risk	 projects.	 At	 the	 same	 time,	 real‐time	
monitoring	of	the	use	of	debt	funds	should	be	strengthened	to	ensure	the	implementation	of	
restraint	and	supervision,	so	as	to	reduce	the	negative	impact	of	capital	structure	on	corporate	
performance.	
(2)	reasonably	plan	the	stock	ownership	incentive	system	and	strengthen	the	supervision	of	
senior	 executives.	 Determining	 the	 turning	 point	 of	 the	 proportion	 of	 senior	
managers'shareholdings,	we	should	strengthen	the	incentive	of	senior	managers'	equity	in	the	
companies	with	 the	 proportion	 below	 the	 turning	 point,	 and	 take	 appropriate	measures	 to	
reduce	the	proportion	of	senior	managers'shareholdings	in	the	companies	above	the	turning	
point.	 Moreover,	 executive	 stock	 ownership	 can	 aggravate	 the	 negative	 impact	 of	 capital	
structure	 on	 enterprise	 performance,	 and	 most	 of	 the	 state‐owned	 coal	 enterprises	 have	
executive	 appointments.	 Therefore,	 it	 is	 necessary	 to	 speed	 up	 the	 development	 of	 the	
professional	 manager	market	 in	 the	 coal	 industry,	 transport	 more	 excellent	 executives	 for	
state‐owned	enterprises,	and	give	 full	play	 to	 the	supervisory	and	restraint	 functions	of	 the	
board	of	 supervisors	 to	 strengthen.	 Independence	of	 the	board	of	directors	 to	optimize	 the	
supervision	of	management,	to	prevent	executives	in	decision‐making	may	excessively	pursue	
their	own	interests	and	make	damage	to	the	level	of	corporate	performance.	
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