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Abstract	
Under	the	background	of	the	changes	at	the	end	of	the	century,	China	proposed	to	build	
a	new	development	pattern	with	domestic	circulation	as	the	main	body	and	domestic	
and	international	double	circulation	promoting	each	other.	It	can	be	seen	that	foreign	
trade	can	promote	the	sustained	and	high‐quality	development	of	China's	economy,	and	
the	sustained	promotion	of	a	higher	level	of	foreign	trade	is	still	one	of	China's	current	
priorities.	Therefore,	it	is	of	great	theoretical	and	practical	significance	to	explore	the	
impact	of	China's	foreign	trade	development	on	the	status	of	the	domestic	value	chain	by	
using	the	multiple	linear	regression	model.	This	paper	first	constructs	a	multiple	linear	
regression	model	of	China's	trade	openness	and	domestic	value	chain,	and	estimates	the	
parameters	of	 the	model.	Then	 it	carries	out	statistical	and	econometric	 tests	on	 the	
model	 to	 determine	 the	 final	 model,	 and	 finally	 gives	 corresponding	 policy	
recommendations	for	the	construction	of	China's	trade	"new	development"	pattern.	
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1. Introduction	

With	the	gradual	integration	of	China's	economy	into	globalization,	the	vertical	specialization	
based	on	transnational	corporations	has	promoted	the	full	flow	of	talents,	technology,	capital	
and	other	production	factors	in	China(Zhibiao	Liu,	2001)	[1].	The	opening	up	of	trade	is	one	of	
the	key	factors	 for	China's	economic	take‐off.	China	has	taken	advantage	of	the	comparative	
advantages	of	China's	abundant	labor	force	to	participate	in	the	division	of	labor	in	the	global	
value	chain	by	vigorously	developing	processing	trade,	and	has	obtained	the	dividends	of	the	
global	division	of	labor.	
Since	 the	 reform	 and	 opening	 up,	 China's	 trade	 openness,	 especially	 the	 continuous	
improvement	of	China's	import	trade	openness	(Xiling	Tu,	2020)[2]	has	greatly	promoted	the	
rapid	development	 of	 China's	 economy.	According	 to	 the	 view	of	 the	 classical	 school,	 trade	
openness	is	conducive	to	the	exertion	of	comparative	advantages	between	trading	countries,	
and	 promotes	 the	 professional	 division	 of	 labor	 of	 each	 country.	 Through	 the	 exchange	 of	
intermediate	goods	and	final	products,	each	trading	country	promotes	the	improvement	of	its	
overall	 welfare.	 After	 China's	 accession	 to	 the	 World	 Trade	 Organization,	 it	 has	 gradually	
become	an	important	part	of	the	global	value	chain.	
Relevant	scholars	believe	that	the	high‐quality	development	of	China's	economy	should	give	
full	play	to	and	take	advantage	of	the	strong	domestic	market	advantages,	give	full	play	to	the	
comparative	advantages	between	regions,	promote	the	construction	of	domestic	value	chain,	
and	promote	the	high‐quality	development	of	China's	economy	(Jinran	Chen	et	al.,	2022).[3]	
Therefore,	 in	 the	 current	 context,	 studying	 the	 impact	 of	 China's	 trade	 openness	 on	 the	
domestic	value	chain	is	also	of	great	significance	for	further	understanding	the	impact	of	trade	
openness	on	China's	economic	development	and	how	to	build	China's	domestic	value	chain.	The	



Scientific	Journal	of	Economics	and	Management	Research																																																																							Volume	5	Issue	2,	2023	

	ISSN:	2688‐9323																																																																																																																										

184	

research	significance	of	this	paper	has	the	following	two	levels:	first,	enrich	the	understanding	
of	 the	 factors	 that	affect	 the	construction	of	domestic	value	chain;	Secondly,	on	 the	basis	of	
studying	 the	 influencing	 factors	 of	 China's	 trade	 openness,	 this	 paper	 provides	 policy	
suggestions	for	the	higher	quality	development	of	China's	foreign	trade.	

2. Index	Selection	and	Model	Construction	

2.1. Index	Selection	
2.1.1. Domestic	Transport	Infrastructure	
The	 construction	 of	 domestic	 infrastructure	will	 undoubtedly	 promote	 the	 development	 of	
China's	domestic	trade,	but	there	are	still	some	problems	in	China's	infrastructure.	Liu	Qian	[4]	
(2019)	found	through	empirical	research	that	the	impact	of	transportation	infrastructure	has	a	
positive	cumulative	effect	on	the	economic	spatial	effect	of	most	provinces	and	cities	in	other	
regions,	that	is,	it	plays	an	important	role	in	promoting	the	regional	economy.	The	construction	
of	 domestic	 transportation	 infrastructure	 can	 reflect	 the	 domestic	 economic	 circulation	 in	
China	 to	 a	 certain	 extent.	 According	 to	 the	 availability	 of	 data,	 this	 paper	 regards	 the	
construction	of	domestic	transport	infrastructure	as	the	construction	of	domestic	value	chain.	
2.1.2. Total	Imports	and	Exports	
The	total	import	and	export	volume	is	a	measure	of	the	overall	level	of	openness	of	a	country,	
reflecting	the	degree	of	participation	of	a	country	or	region	in	the	global	division	of	labor.	The	
degree	of	trade	openness	is	an	indicator	that	comprehensively	reflects	the	degree	of	foreign	
trade	development	of	a	country.	It	is	equal	to	the	proportion	of	the	amount	of	import	and	export	
trade	 of	 a	 country	 in	 the	 total	 GDP	 of	 that	 year.	 In	 order	 to	 eliminate	 the	 influence	 of	
multicollinearity,	heteroscedasticity	and	other	factors	to	a	certain	extent,	the	data	are	placed	
under	the	same	dimension	for	research.	Therefore,	this	paper	studies	the	substitution	of	total	
imports	and	exports	for	trade	openness.		
2.1.3. Gross	National	Product		
Gross	national	product	is	one	of	the	most	commonly	used	indicators	to	reflect	the	economic	
development	of	a	country	or	region.	Countries	and	regions	with	high	GNP	have	high	demand	
for	the	quality	and	types	of	goods.	It	is	difficult	for	the	local	market	to	meet	the	demand.	It	is	
necessary	to	import	goods	from	other	regions	to	meet	the	demand.	At	the	same	time,	products	
in	excess	of	demand	need	to	be	exported	to	other	regions(2020)	[5].	The	import	and	export	
activities	are	relatively	frequent.	According	to	Keynesian	macroeconomics,	the	gross	national	
product	is	composed	of	private	sector	consumption,	government	consumption,	net	exports	and	
other	components.	Therefore,	the	gross	national	product	is	affected	by	domestic	demand,	and	
the	gross	national	product	also	affects	domestic	demand	from	both	supply	and	demand	in	the	
domestic	market.	 In	 general,	 the	 higher	 the	 gross	 national	 product	 of	 a	 country,	 the	more	
conducive	it	is	to	the	construction	of	the	domestic	value	chain.	
2.1.4. Residents'	Disposable	Income	
The	disposable	income	of	residents	is	one	of	the	important	indicators	reflecting	the	actual	and	
potential	consumption	level	of	residents	in	a	country	or	region.	In	international	trade	theory,	
the	 similar	 demand	 structure	 of	 two	 countries	 is	 also	 an	 important	 factor	 to	 promote	
international	 trade.	 Linde,	 the	 proponent	 of	 the	 overlapping	 demand	 theory,	 believes	 that	
international	trade	is	an	extension	of	domestic	trade,	and	the	export	structure,	flow	direction	
and	trade	volume	of	products	depend	on	the	domestic	demand	preference,	while	the	demand	
preference	of	a	country	depends	on	the	average	income	level	of	that	country.	Therefore,	the	
increase	of	residents'	disposable	income	has	a	positive	role	in	promoting	China's	total	trade	
import	and	export	and	the	construction	of	domestic	value	chain.	Since	the	disposable	income	
data	of	residents	cannot	be	directly	found,	this	paper	first	uses	EPS	and	the	National	Bureau	of	
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Statistics	database	to	collect	the	per	capita	disposable	income	and	total	population	indicators,	
and	then	directly	multiplies	the	two	to	obtain	the	total	disposable	income	of	Chinese	residents.	
2.1.5. Scientific	and	Technological	Research	and	Development	Level	
The	 level	 of	 scientific	 research	 has	 always	 been	 regarded	 as	 the	 core	 competitiveness	 of	 a	
country	or	region.	With	the	increasingly	obvious	spillover	effect	brought	by	the	level	of	science	
and	technology,	more	and	more	countries	pay	more	attention	to	scientific	and	technological	
research	and	development.	In	addition,	the	level	of	scientific	and	technological	research	and	
development	 also	 has	 a	 relatively	 obvious	 role	 in	 promoting	 the	 development	 of	 China's	
domestic	value	chain.	Li	Nan[6]	(2020)	believes	that	the	development	of	science	and	technology	
can	promote	the	status	of	eastern	China	in	the	domestic	value	chain	and	promote	the	overall	
level	 of	 China's	 value	 chain.	 Therefore,	 we	 can	 get	 that	 the	 improvement	 of	 scientific	 and	
technological	 research	 and	 development	 level	 is	 conducive	 to	 the	 construction	 of	 China's	
domestic	 value	 chain.	 In	 this	 paper,	 scientific	 and	 technological	 research	 and	 development	
expenditure	 is	 used	 to	 represent	 scientific	 and	 technological	 research	 and	 development	
expenditure.	
2.1.6. Posts	and	Telecommunications	Business	Volume	
In	 a	 broad	 sense,	 transportation	 infrastructure	 and	 post	 and	 telecommunications	 network	
belong	 to	 the	 general	 category	 of	 infrastructure.	 The	 former	 is	 more	 inclined	 to	 tangible	
infrastructure,	while	the	latter	is	inclined	to	intangible	infrastructure.	In	modern	international	
trade	 transactions,	 the	 commonly	 used	methods	 of	 payment	 and	 settlement	 include	 bill	 of	
exchange,	collection,	letter	of	credit,	and	the	delivery	and	receipt	of	some	important	bills,	most	
of	which	require	telegraphic	transfer.	Therefore,	the	number	of	postal	and	telecommunications	
services	can	reflect	the	overall	level	and	scale	of	foreign	trade	of	a	country.	The	improvement	
of	 foreign	 trade	 level	 is	 not	 conducive	 to	 the	 construction	 of	 domestic	 value	 chain	 to	 some	
extent.	

2.2. Model	Building	
According	 to	 the	 analysis	 of	 the	 above	 indicators	 and	 the	 research	needs	 of	 this	 paper,	 the	
double	logarithmic	model	is	selected	to	fit	the	relationship	between	independent	variables	and	
dependent	variables.	The	selection	of	double	logarithmic	model	is	not	only	more	in	line	with	
the	research	needs,	but	also	can	reduce	the	impact	of	adverse	factors	such	as	heteroscedasticity	
and	multicollinearity	 to	 a	 certain	 extent.	 Based	 on	 this,	 this	 paper	 constructs	 the	 following	
multiple	linear	model:	

ݕ݈݃ ൌ ߙ݈݃  ଵݔ݃ଵ݈ߚ  ଶݔ݃ଶ݈ߚ  ଷݔ݃ଷ݈ߚ  ସݔ݃ସ݈ߚ  ହݔ݃ହ݈ߚ  ߝ ሺ1ሻ
Among	 them,	 irepresents	 the	 year,	 y	 represents	 the	 degree	 of	 construction	 of	 the	 domestic	
value	chain,	ݔଵ	represents	the	degree	of	trade	openness,	ݔଶ	represents	the	disposable	income	
of	 residents,	 ଷݔ 	represents	 the	 scientific	 and	 technological	 research	 and	 development	
expenditure,	ݔସ	represents	posts	and	telecommunications	business	volume,	ݔହ	represents	the	
level	of	economic	development,	and	ε	is	a	random	disturbance	item.	

2.3. Data	Sources		
The	original	data	collected	in	this	paper	are	from	the	National	Bureau	of	Statistics	and	the	EPS	
database.	

3. Model	Estimation	

3.1. Parameter	Estimation	
Import	the	collected	data	of	gross	national	product,	disposable	income	of	residents,	investment	
in	 scientific	 and	 technological	 research	 and	 development,	 construction	 of	 transportation	
infrastructure,	 and	 post	 and	 telecommunications	 business	 volume	 from	 2010	 to	 2019	 into	
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Eviews,	and	use	the	least	squares	method	to	estimate	the	estimated	value	of	parameters.	The	
estimated	results	are	shown	in	Figure	1: 
	

	
Figure	1.	Schematic	diagram	of	the	results	of	the	least	squares	method	

	
Therefore,	the	model	can	be	preliminarily	estimated:	

log ݕ ൌ 13െ0.07log ଵݔ  0.09 log ଶݔ  0.08 log ଷݔ  0.01 log ସݔ  0.09 log ହݔ  ߝ ሺ2ሻ		
Among	them,	ܴଶ=0.9988,	the	adjusted	ܴଶ=0.9972,	which	means	that	99.88%	of	the	change	in	
the	total	import	and	export	volume	of	the	dependent	variable	can	be	caused	by	the	change	in	
the	 explanatory	 variable,	 with	 a	 high	 goodness	 of	 fit,	 F=649.6346,	 DW=2.9182.	 Since	 the	
influence	of	multicollinearity,	heteroscedasticity	and	autocorrelation	is	not	taken	into	account	
when	using	the	least	squares	method,	the	model	has	some	errors.	Next,	this	paper	will	test	and	
revise	the	model.	

4. Model	Inspection	and	Correction		

4.1. Test	and	Correction	of	Multicollinearity	
If	there	is	a	strong	linear	relationship	between	the	explained	variables	of	the	model,	the	model	
is	considered	to	be	multicollinearity.	If	there	is	multicollinearity	in	the	model,	it	will	be	difficult	
to	analyze	the	independent	influence	of	each	explanatory	variable,	increase	the	variance	of	the	
least	squares	method,	reduce	the	reliability	of	the	t‐test,	etc.	Therefore,	it	is	of	great	significance	
to	 test	 and	 correct	 the	 multicollinearity.	 Next,	 this	 paper	 will	 use	 the	 simple	 correlation	
coefficient	method	and	the	variance	expansion	factor	method	to	test	the	multicollinearity.	
4.1.1. Simple	Correlation	Coefficient	Method	
First,	import	all	independent	variables	into	Eviews,	set	all	explanatory	variables	into	an	array,	
click	View/Variance	Analysis	in	the	array	window,	and	then	select	Correlation	in	the	pop‐up	
dialog	box	to	get	the	correlation	coefficient	matrix,	as	shown	in	Figure	2.	
	

	
Figure	2.	Schematic	diagram	of	independent	variable	correlation	coefficient	matrix	
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According	 to	 the	 correlation	 coefficient	matrix,	 the	 correlation	 coefficient	 between	multiple	
independent	variables	is	greater	than	0.8,	so	it	can	be	roughly	considered	that	the	model	has	
multicollinearity.	
	

	
Figure	3.	Test	results	of	variance	expansion	factor	method	

4.1.2. Variance	Expansion	Factor	Method		
First,	 import	 the	 independent	and	dependent	variables	 into	EVIEWS,	and	 then	use	 the	 least	
squares	method	to	get	the	regression	results.	Then	click	View/Coefficient	Diagnostics/Variance	
Impact	Factors	 in	the	regression	results,	where	the	Centered	VIF	 in	the	result	column	is	the	
variance	inflation	factor,	as	shown	in	Figure	3.	
The	result	shows	that	the	variance	expansion	factor	of	the	other	independent	variables	is	more	
than	10	except	ݔସସ,	so	the	model	has	serious	multicollinearity.	
4.1.3. Correction	of	Multicollinearity		
Common	 correction	 methods	 of	 multicollinearity	 include	 eliminating	 secondary	 variables,	
using	 prior	 information,	 transforming	 model	 form,	 stepwise	 regression	 and	 principal	
component	 regression.	 In	 view	 of	 the	 practical	 operability,	 this	 paper	 adopts	 the	 stepwise	
regression	method	to	modify	the	model	and	the	regression	results.	The	modified	results	are	
shown	in	Figure	4.		
	

	
Figure	4.	Revised	results	by	stepwise	regression	method	
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According	to	the	stepwise	regression	results,	the	modified	model	is:		

																							(3)	

4.2. Test	and	Correction	of	Heteroscedasticity	
In	the	econometric	model,	if	the	variance	dispersion	of	the	random	disturbance	is	different	or	
the	 variance	 is	 not	 equal	 to	 a	 constant,	 the	model	 is	 considered	 to	 have	heteroscedasticity.	
Heteroscedasticity	will	also	lead	to	the	inefficiency	of	the	OLS	estimator,	which	will	reduce	the	
reliability	of	 the	parameter	significance	test.	Therefore,	 it	 is	of	great	significance	to	test	and	
revise	the	heteroscedasticity	of	the	model.	In	this	paper,	the	modified	model	will	be	tested	by	
White	test.		
4.2.1. White	Test		
	White's	 test	 can	 not	 only	 test	 whether	 the	model	 has	 heteroscedasticity,	 but	 also	 test	 the	
regression	 coefficient	 of	 the	 auxiliary	 regression	model	 in	 the	 case	 of	multiple	 variables	 to	
determine	which	or	which	explanatory	variables	are	related	to	heteroscedasticity.	The	results	
of	White	method	are	shown	in	Figure5.	

	
Figure	5.	White	test	results	

4.3. Test	and	Correction	of	Autocorrelation	
According	to	the	definition,	if	there	is	a	certain	correlation	between	the	random	perturbation	
items	corresponding	to	different	sample	points,	it	is	considered	that	the	model	has	a	certain	
autocorrelation.	If	the	model	has	autocorrelation,	the	effectiveness	of	parameter	estimation	and	
the	 accuracy	 of	 model	 prediction	 will	 be	 reduced.	 Therefore,	 the	 autocorrelation	 test	 and	
correction	 of	 the	model	 is	 also	 a	 key	 step.	 In	 this	 paper,	 the	 partial	 correlation	 coefficient	
method	is	used	to	test	and	modify	the	model.	
4.3.1. Bias	Relation	Number	Method	Test	
The	 results	 obtained	 by	 using	 the	 biased	 relation	 number	 method	 are	 shown	 in	 Figure	 6.	
According	to	the	test	of	 the	number	of	bias	relations,	 the	modified	model	does	not	have	1‐9	
order	 autocorrelation,	 so	 it	 can	 be	 considered	 that	 the	 modified	 model	 does	 not	 have	
autocorrelation	and	does	not	need	to	be	modified.	
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Figure	6.	Test	results	of	bias	relation	number	

4.4. Statistical	Test	
The	revised	model	estimation	results	are	shown	in	Figure	7.	

	
Figure	7.	Revised	model	estimation	results	

	
It	can	be	seen	from	Figure	7	that	the	modified	determinability	coefficient	of	the	model	is	0.9978,	
that	 is,	 99.78%	 of	 the	 variation	 of	 the	 variable	 can	 be	 changed	 by	 the	 variation	 of	 the	
explanatory	variable,	and	the	modified	determinability	coefficient	 is	greater	than	0.6,	so	the	
modified	model	can	be	considered	to	have	a	high	goodness	of	fit.	In	the	model	ܨ ൌ 1344.392 
.ହሺ3,6ሻܨ ൌ 4.76 ,which	 rejects	 the	 original	 assumption	ܪ: ଵߚ ൌ ସߚ ൌ 0 .And	 in	 the	 model,	
|ଵݐ| ൌ .ହሺ8ሻݐ ൌ 2.3060 , ଶݐ ൌ 328.8162  .ହሺ8ሻݐ ൌ 2.3060 , ସݐ ൌ 2.6990  .ହሺ8ሻݐ ൌ
2.3060.Therefore,	it	can	be	considered	that	the	significance	of	variables	is	high.	
Therefore,	the	final	model	estimation	result	of	this	paper	is:	

ݕ݈݃ ൌ 12.8452 െ ଵݔ݃0.0574݈  ଶݔ݃0.2487݈  ସݔ݃0.0065݈  ߝ ሺ4ሻ	
The	model	indicates	that	when	other	factors	remain	unchanged,	the	degree	of	domestic	value	
chain	construction	will	decrease	by	0.0574%	for	each	1%	 increase	 in	 trade	openness;	With	
other	 factors	 unchanged,	 when	 the	 disposable	 income	 of	 residents	 increases	 by	 1%,	 the	
construction	 of	 China's	 domestic	 value	 chain	will	 increase	 by	 0.2487%;	With	 other	 factors	
unchanged,	the	construction	degree	of	domestic	value	chain	will	increase	by	0.0065%	for	every	
1%	 increase	 in	post	 and	 telecommunications	business	volume.	 It	 can	be	 concluded	 that	 the	
increase	of	disposable	 income	of	 residents	 and	 the	volume	of	post	 and	 telecommunications	
business	has	 a	positive	 role	 in	promoting	 the	 construction	of	 China's	 domestic	 value	 chain,	
while	 the	 improvement	 of	 trade	 openness	 is	 not	 conducive	 to	 the	 development	 of	 China's	
import	and	export	 trade	to	a	certain	extent.	Therefore,	 it	 is	of	great	significance	to	properly	
handle	 the	 relationship	 between	 domestic	 and	 international	 trade	 for	 building	 a	 new	
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development	 pattern	 with	 the	 domestic	 big	 cycle	 as	 the	 main	 body	 and	 the	 domestic	 and	
international	double	cycles	promoting	each	other.	

5. Policy	Suggestion		

Based	on	the	above	research	conclusions,	this	paper	puts	forward	the	following	suggestions:	
First,	we	should	deal	with	the	relationship	between	trade	openness	and	domestic	value	chain.	
Trade	openness	has	strong	effects	such	as	 technology	spillover	and	resource	allocation.	The	
construction	 of	 domestic	 value	 chain	 is	 conducive	 to	 improving	 the	 resilience	 of	 China's	
economic	 development	 and	 further	 consolidating	 the	 security	 of	 China's	 economic	
development.	Therefore,	while	adhering	to	the	continuous	expansion	of	opening	up,	we	should	
strive	 to	 promote	 the	 construction	 and	 improvement	 of	 domestic	 value	 chain,	 promote	 the	
mutual	connection	and	parallel	development	of	the	two,	and	help	the	realization	of	the	new	
development	 pattern.	 Secondly,	 we	 should	 promote	 the	 research,	 development	 and	
breakthrough	of	advanced	and	sophisticated	technologies	and	overcome	the	"neck	technology".	
Encourage	 all	 kinds	 of	 small	 and	 medium‐sized	 enterprises	 to	 promote	 innovation	 in	
production	 technology,	 business	mode	 and	management	mode,	 cultivate	 innovative	 talents,	
strengthen	key	talents	and	technical	support,	promote	the	construction	of	domestic	value	chain,	
and	realize	that	the	construction	of	domestic	value	chain	drives	China	to	climb	up	the	global	
value	 chain.	 Finally,	 local	 governments	 should	 further	 optimize	 the	 market	 business	
environment,	streamline	administration	and	delegate	power,	break	down	barriers	to	market	
segmentation,	give	play	to	the	leading	role	of	the	market,	better	play	the	role	of	the	government,	
promote	 the	 interconnection	of	 regional	 transportation	and	other	 infrastructure,	 realize	 the	
differentiated	development	of	regional	industries,	and	provide	environmental	support	for	the	
professional	division	of	labor	between	domestic	regions.	
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