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Abstract	
Aiming	at	the	problem	of	financing	risk	in	bulk	commodity	trading	platform,	this	paper	
analyzes	and	discusses	the	supply	chain	financial	financing	game	under	the	traditional	
trading	platform.	 Combined	with	 the	 technical	 characteristics	 of	blockchain,	 such	 as	
immutability	and	process	transparency,	this	paper	establishes	the	supply	chain	financial	
financing	game	model	of	blockchain	trading	platform,	and	uses	MATLAB	for	simulation	
analysis.	The	results	show	that	the	application	of	blockchain	technology	can	optimize	the	
financing	model	 of	 the	 traditional	 trading	 platform,	 break	 the	 "information	 island"	
among	the	enterprise,	reduce	the	risk	of	financing,	and	establish	a	more	secure	supply	
chain	financial	financing	platform.	On	the	blockchain	platform,	enterprise	financing	is	
related	 to	 the	 stable	 income,	 credit	 accumulation	 and	 fines	 of	 the	 supply	 chain.	 By	
increasing	the	stable	income	and	credit	accumulation	and	setting	a	reasonable	number	
of	fines,	the	evolutionary	game	can	achieve	the	optimal	strategy.	
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1. Introduction	

In	recent	years,	China's	bulk	commodity	industry	has	developed	gradually,	but	there	are	some	
problems	in	the	process	of	trade	transactions,	such	as	large	occupation	of	funds	and	complex	
procedures,	which	restrict	the	development	and	trading	of	bulk	commodities	to	a	certain	extent	
[1].	These	problems	make	financing	more	and	more	important.	In	addition,	about	60%	of	small	
and	 medium‐sized	 enterprises(SMEs)	 in	 the	 bulk	 commodity	 industry	 have	 made	 great	
contributions	 to	 the	 development	 of	 this	 field.	 However,	 due	 to	 their	 low	 anti	 risk	 ability,	
insufficient	credit	rating	or	lack	of	third‐party	guarantee,	SMEs	have	been	facing	the	dilemma	
of	financing	difficulties.	This	also	hinders	the	development	of	China's	SMEs,	which	is	very	easy	
to	 form	a	vicious	 circle.	The	emergence	of	 supply	 chain	 finance	has	alleviated	 the	 financing	
problems	 of	 SMEs.	 Supply	 chain	 finance	 manages	 upstream	 and	 downstream	 enterprises	
around	core	enterprises,	and	takes	the	supply	chain	as	the	carrier	to	integrate	logistics,	capital	
flow	and	information	flow,	so	that	the	uncontrollable	risks	of	a	single	enterprise	become	the	
controllable	 risks	 of	 the	whole	 supply	 chain,	which	 can	not	 only	make	 the	 core	 enterprises	
obtain	income	growth,	but	also	make	further	profits	for	banks.	
With	the	gradual	development	of	the	Internet,	the	platform	economy	will	come.	In	2019,	the	
general	office	of	the	CPC	Central	Committee	and	the	general	office	of	the	State	Council	issued	
The	Guiding	Opinions	On	Promoting	The	Healthy	Development	Of	SMEs	 [2],	which	requires	
relying	on	the	national	public	credit	 information	sharing	platform	to	build	a	comprehensive	
credit	service	platform	for	financing	for	SMEs	across	the	country,	so	as	to	improve	the	credit	
score	 and	 loan	 availability	 of	 SMEs	 with	 good	 credit	 status.	 In	 2020,	 HPD	 lendscape,	 an	
international	secured	loan	platform	supplier,	announced	to	cooperate	with	the	Development	
Bank	of	the	United	Arab	Emirates	(EDB)	to	jointly	launch	the	United	Arab	Emirates	national	
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supply	chain	finance	(SCF)	platform,	bringing	buyers,	suppliers	and	banks	together	on	the	same	
platform	[3].	
Blockchain	has	brought	a	wave	of	economic	reform.	With	the	development	of	technology,	it	has	
brought	 more	 possibilities	 to	 all	 fields	 of	 economy.	 Blockchain	 technology	 has	 the	
characteristics	of	distribution,	decentralization,	tamper	proof	and	traceability	[4],	and	it	has	a	
high	 degree	 of	 coupling	with	multiple	 entities	 in	 the	 supply	 chain	 finance,	 highly	 digitized	
transaction	 processing,	 and	 information	 confirmation.	 The	 application	 of	 consortium	
blockchain	 is	 highly	 consistent	 with	 the	 industrial	 chain.	 As	 a	 new	 Internet	 technology,	
blockchain	 technology	 has	 been	 widely	 recognized,	 especially	 in	 the	 financial	 industry.	 It	
provides	a	basis	for	optimizing	China's	existing	supply	chain	financial	mechanism,	exploring	
new	development	directions	for	supply	chain	finance	innovation,	and	providing	a	basis	for	the	
safe	development	of	China's	supply	chain	finance	[5].		

2. Literature	Review	

Many	 scholars	 have	 studied	 the	 problem	 of	 corporate	 financing.	 At	 the	 level	 of	 commodity	
financing,	Chen	Huan	et	al.	[6]	gave	suggestions	on	the	prevention	of	financing	risks	based	on	
the	information	asymmetry	theory;	Wang	Ling[7]	sorted	out	the	difficulties	and	pain	points	of	
commodity	financing.	At	the	financing	level	of	SMEs,	there	are	many	solutions.	Lu	Qiang	et	al.	
[8]	 based	 on	 the	perspective	 of	 information,	 used	 the	 quasi	 replication	 research	method	 to	
analyze	 the	 impact	 of	 the	 capacity	 of	 SMEs	 on	 the	 financing	 performance	 of	 supply	 chain;	
Benedikt	et	al.	[9]	conducted	practical	research	on	bilateral	and	multilateral	development	loans	
for	 SMEs	 in	 Middle	 East	 and	 North	 African	 countries	 through	 quantitative	 and	 qualitative	
analysis.	For	the	study	of	enterprise	financing,	scholars	generally	aim	at	maximizing	income	
and	use	different	theoretical	tools	for	experimental	exploration.	Yin	Xiuxian	et	al.	[10]	used	the	
fixed	effect	model	to	introduce	the	virtual	variable	of	LPR	policy	to	analyze	the	impact	of	LPR	
mechanism	 on	 the	 debt	 financing	 of	 listed	 SMEs;	 Jha	 et	 al.	 [11]	 used	DEMATEL	 to	 conduct	
financial	 feasibility	 analysis	 on	 potential	 projects	 of	 Indian	 SMEs.	 In	 addition,	 in	 terms	 of	
financing	risk,	Lai	et	al.	[12]	used	logistic	regression	function	to	analyze	the	credit	risk	of	SMEs	
and	established	a	credit	risk	index	system;	Xu	Lin	et	al.	[13]	used	analytic	hierarchy	process	and	
entropy	method	to	evaluate	the	risk	of	financing	guarantee	institutions.	
In	the	context	of	the	Internet,	the	gradual	rise	of	platform	supply	chain	finance	has	aroused	the	
interest	of	scholars.	With	the	help	of	game	method,	Xu	Kun	et	al.	[14]	proved	that	the	financing	
of	small	and	medium‐sized	enterprises	can	be	solved	by	introducing	a	third‐party	intermediary	
platform;	Raziyeh	et	al.	[15]	studied	the	value	of	multilateral	crowdfunding	platforms	in	the	era	
of	 re‐globalization.	 Hu	 Bo	 et	 al.	 [16]	 also	 conducted	 risk	 assessment	 on	 the	 supply	 chain	
financial	platform.	
The	emergence	of	blockchain	has	quickly	become	popular	all	over	the	world,	and	its	coupling	
with	the	 financial	 industry	has	also	caused	scholars	 in	the	 financial	 field	to	actively	explore.	
Deng	Aimin	[17]	analyzed	the	impact	of	the	introduction	of	blockchain	on	"intelligent	factoring"	
business	in	combination	with	game	theory;	Osmani	et	al.	[18]	explored	the	establishment	of	a	
next‐generation	 financial	 blockchain	 service	 platform	 with	 costs,	 benefits,	 risks	 and	
opportunities.	Some	scholars	have	also	tried	to	combine	blockchain	with	supply	chain	finance.	
Liu	 et	 al.	 [19]	 proposed	 a	 hybrid	 chain	model	 of	 trusted	 data	 in	 supply	 chain	 finance	 that	
combines	 PANDA	 and	 X‐Alliance;	 Wang	 et	 al.	 [20]	 studied	 the	 application	 of	 blockchain	
technology	in	supply	chain	finance	in	the	Beibu	Gulf	region.	
Based	on	the	above	discussion,	compared	with	previous	studies,	this	paper	uses	game	theory	
to	 explore	 the	 financial	 innovation	 model	 of	 platform	 supply	 chain	 in	 combination	 with	
blockchain.	In	this	paper,	considering	the	involvement	of	platforms	in	supply	chain	finance,	we	
construct	 a	 financing	game	model.	 The	blockchain	 is	 introduced	 into	platform	 supply	 chain	
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finance,	combined	with	blockchain	distributed	bookkeeping,	consensus	mechanism	and	other	
technologies	 to	 reduce	 the	 supply	 chain	 financing	 risk,	 and	 establish	 an	 evolutionary	 game	
among	 banks,	 core	 enterprises	 and	 financing	 enterprises	 in	 the	 consortium	 blockchain	
environment.	Finally,	this	paper	uses	Matlab	software	to	simulate	the	tripartite	evolutionary	
game,	and	analyze	the	influence	of	a	certain	factor	on	financing	by	changing	the	parameters,	in	
order	to	provide	a	certain	reference	for	small	and	medium‐sized	financing	enterprises	and	the	
corresponding	supply	chain	financial	construction.	

3. Supply	Chain	Finance	Platform	Game	

3.1. Problem	Introduction	
In	all	areas	of	the	economy,	including	the	bulk	commodity	industry,	SMEs	account	for	a	large	
proportion,	 and	 the	 GDP	 created	 for	 China	 accounts	 for	 about	 80%,	 which	 has	 effectively	
promoted	economic	development	and	brought	vitality	to	the	market.	However,	the	financing	
difficulty	 of	 small	 and	 medium‐sized	 enterprises	 has	 been	 perplexing	 the	 development	 of	
enterprises,	 resulting	 in	 their	 average	 life	 expectancy	 of	 only	 3	 years.	 The	 design	 and	
construction	of	financing	mode	is	the	key	to	solve	enterprise	financing.	
This	paper	establishes	a	 supply	 chain	 financial	platform	model,	 in	which	 the	platform	 is	 an	
important	part	of	the	supply	chain	financial	system.	It	connects	various	financial	institutions,	
core	enterprises	and	upstream	and	downstream	SMEs,	and	establishes	a	four‐way	game	model	
of	 accounts	 receivable	 financing	 with	 banks,	 platforms,	 core	 enterprises	 and	 financing	
enterprises	as	the	main	body.	The	specific	financing	operation	mode	is	shown	in	Figure	1.	
	

	
Figure	1.	Supply	Chain	Finance	Platform	Financing	Model	

	
The	accounts	receivable	financing	mode	of	the	supply	chain	finance	platform	is	based	on	the	
credit	sharing	of	the	overall	supply	chain.	At	the	same	time,	it	introduces	the	core	enterprise	
with	high	credit	as	the	guarantee,	and	introduces	the	platform	for	information	collection	and	
supervision	to	reduce	the	financing	risk	of	financing	enterprises.	
①②In	the	supply	chain,	core	enterprises	and	financing	enterprises	sign	real	trade	contracts.	
By	virtue	of	the	excellent	credit	record	of	the	core	enterprises,	the	financing	enterprise	can	send	
the	 generated	 accounts	 receivable	 to	 the	 platform	 for	 loan	 application	 according	 to	 the	
transaction	contract	with	the	consent	of	the	core	enterprise.	
③④SMEs	hand	over	their	cargo	rights	to	the	platform	for	management	and	delivery.	
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⑤⑥After	the	delivery,	SMEs	will	transfer	the	accounts	receivable	to	the	bank	for	financing.	
After	 verifying	 the	 information	on	 the	platform,	 the	bank	notifies	 the	 financing	 company	 to	
transfer	the	accounts	receivable	and	make	loans.	
⑦⑧The	 core	 enterprise	 should	 write	 off	 the	 accounts	 receivable	 in	 the	 bank	 designated	
account	on	the	due	date,	and	then	the	bank	will	transfer	the	remaining	amount	to	the	financing	
enterprise	after	deducting	the	loan	amount.	

3.2. Parameter	and	Assumptions	
There	are	 four	 subjects	participating	 in	 the	game	of	 supply	 chain	 financial	platform:	banks,	
platform,	 core	 enterprises	 and	 financing	 enterprises.	 Their	 decisions	 are	 pure	 strategic	
decisions‐(loan,	 non‐loan),	 (supervision,	 non‐supervision),	 (repayment,	 non‐repayment),	
(performance,	non‐performance).	For	the	convenience	of	research,	this	paper	assumes	that	the	
decision‐makers	are	rational	decision‐makers	and	take	the	maximization	of	their	own	interests	
as	the	principle.	The	game	is	a	dynamic	game	with	incomplete	information,	and	the	information	
is	 asymmetric.	 When	 there	 is	 a	 risk	 of	 deception,	 the	 next	 decision	 maker	 cannot	 find	 it	
immediately.	Actions	have	priority.	The	next	action	can	only	be	carried	out	after	completing	the	
previous	 action.	 The	 strategies	 adopted	 by	 the	 subjects	 do	 not	 affect	 each	 other	 and	 are	
independent	of	each	other.	
The	positive	decision‐making	probabilities	of	banks,	platforms,	core	enterprises	and	financing	
enterprises	 are	 loan	 rate 	 ,	 supervision	 rate	 ,	 repayment	 rate	 	and	 performance	 rate	 	
respectively,	and	0 , , , 1.	Other	parameters	are	set	as	follows:	
	

Table	1.	Parameters	Setting	of	Game	Model	
Parameters	 Definition	

	 Accounts	receivable	
	 Bank	deposit	interest	rate	
	 Bank	loan	interest	rate, 	
	 The	cost	of	information	to	the	bank	
	 Gains	from	platform	participation	in	the	chain	
	 The	cost	of	platform	supervision	
	 Platform	liability	penalty	cost	
	 Reproduction	rate	achieved	by	core	companies	using	accounts	receivable	
	 Benefits	obtained	by	core	companies	joining	the	chain	as	a	guarantee	
	 Penalty	cost	of	non‐repayment	
	 Reproductive	rate	of	financing	enterprises	after	obtaining	financing	
	 Fraud	cost	in	case	of	non‐performance	but	successful	loan	
	 Penalty	cost	of	non‐performance	
	 Credit	reward	and	punishment	during	platform	supervision	
	 Benefits	obtained	by	the	introduction	of	core	enterprises	and	platform	by	banks

	
Benefits	from	stable	operation	of	the	supply	chain	(shared	equally	by	financing	

companies	and	core	companies)	

3.3. Model	
The	traditional	supply	chain	financial	platform	accounts	receivable	financing	income	matrix	is	
shown	 in	 Table	 2	 below.	 When	 the	 bank	 does	 not	 lend,	 based	 on	 the	 principle	 of	 profit	
maximization,	no	party	can	obtain	the	maximum	income.	For	the	convenience	of	research,	let	
the	income	of	the	four	parties	at	this	time	be	 0,0,0,0 .	
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Table	2.	Revenue	of	Supply	Chain	Finance	Platform	

Bank	Loans	

Core	Enterprise	
Repayment	 Non‐repayment	

Financing	Enterprises	
Performance	 Non‐performance Performance	 Non‐performance

Finance	
Platform	

supervision	 , , , , , , , , , 	 , , ,
non‐

supervision	 , , , , , , , , , 	 , , ,

	
Table	3.	Income	Comparison	

Bank	

xM
		

xM 		
xM 1 		

Finance	
Platform	

c		
		

N		

Core	
Enterprise	

H Q		
		
1

Q		
H			
1 		

Financing	
Enterprises	

		
1 		
	 		

1
		

		
1 		
1 		

	
(1)The	financial	platform	is	not	supervised.	
At	this	time,	it	 is	only	the	financing	mode	of	supply	chain	finance.	There	are	two	options	for	
financing	companies,	namely	performance	and	non‐performance.	According	to	the	principle	of	
profit	maximization,	when	the	expected	return	of	financing	enterprises	is	greater	than	that	of	
non‐performance,	financing	enterprises	choose	to	perform.	At	this	point:	
E Performance y 1 	,E Non performance y 1 	

make	 	E Performance E Non performance 0,	⇒ 	y 	

It	can	be	seen	from	the	above	formula	that	when	the	loan	amount	and	loan	interest	rate	are	
constant,	 the	 more	 benefits	 brought	 by	 the	 stability	 of	 the	 supply	 chain.	 The	 higher	 the	
deception	cost	and	penalty	cost	of	the	financing	enterprise,	the	smaller	the	value	of	y,	the	more	
willing	 the	 core	 enterprise	 is	 to	 repay.	At	 this	 time,	 the	greater	 the	 expected	 income	of	 the	
financing	company,	the	more	likely	it	is	to	perform.	Therefore,	for	financing	companies,	as	long	
as	the	cost	of	deception	and	punishment	is	high	enough,	the	financing	company	will	definitely	
repay	the	loan.	
For	the	core	enterprise,	on	the	premise	that	the	financing	enterprise	has	selected	the	optimal	
strategy	of	"performance",	the	income	at	this	point:	
	

H 1 0	

	
When	 ,	 the	 income	of	 core	 enterprises	 is	 greater	 than	0.	That	 is,	when	 the	 loan	
amount	is	certain,	the	more	benefits	brought	by	the	stability	of	the	supply	chain,	and	the	higher	
the	 penalty	 cost	 caused	 by	 non‐repayment,	 the	 core	 enterprises	 tend	 to	 repay.	 It	 can	 be	
concluded	that	the	stable	income	 	of	supply	chain	plays	a	positive	role	in	promoting	both	core	
enterprises	and	financing	enterprises.	
(2)The	financial	platform	is	supervised	
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This	is	the	financing	mode	of	supply	chain	financial	platform.	Under	the	supervision	mode	of	
financial	platform,	when	the	core	enterprise	"performs	the	contract",	the	income	obtained	by	
"repayment	‐	non	repayment"	is:	
	

H Q 1 2 0	

	
It	can	be	seen	from	the	above	formula	that	the	supervision	of	financial	platforms	brings	credit	
rewards	 and	 penalties	 ,	 which	 can	 further	 promote	 the	 repayment	 of	 core	 enterprises.	
Similarly,	 the	 supervision	 of	 financial	 platforms	 will	 also	 promote	 financing	 enterprises	 to	
perform.	
The	financial	platform	follows	the	principle	of	benefit	maximization.	When	the	expected	return	
under	supervision	is	greater	than	that	without	supervision,	the	financial	platform	will	choose	
to	supervise.	At	this	point:	
	

E supervision yz 1 1 1 1 	
E non supervision yz 1 1 1 1 	

	
The	 average	 expected	 return	 is: E supervision 1 E non supervision =0, 

⇒ 	

The	supervision	probability	of	financial	platform	is	related	to	the	income	from	joining	the	chain,	
responsibility	 punishment	 and	 supervision	 cost.	 When	 the	 benefits	 of	 the	 platform's	
participation	in	the	chain	are	given,	the	higher	the	liability	penalty,	the	lower	the	supervision	
cost,	and	the	smaller	the	value	of	p,	the	greater	the	probability	and	intensity	of	supervision	by	
the	financial	platform.	
At	this	time,	when	the	deception	cost	and	the	penalty	cost	of	non‐performance	of	the	financing	
enterprise	and	the	penalty	cost	of	non‐repayment	of	the	core	enterprise	are	large	enough,	they	
will	 choose	 to	 perform	 and	 repay	 the	 contract.	 The	 stability	 of	 the	 supply	 chain	 can	 bring	
positive	effects	to	financing	companies	and	core	companies,	and	platform	supervision	can	urge	
companies	to	develop	in	a	positive	direction.	The	higher	the	liability	penalty	of	the	platform	and	
the	lower	the	cost	of	supervision,	the	greater	the	probability	of	supervision.	When	all	the	above	
conditions	 are	 met,	 there	 will	 be	 an	 optimal	 strategy	 (loan,	 supervision,	 repayment,	
performance).	

4. Blockchain	Supply	Chain	Financial	Platform	Game	

4.1. The	Impact	of	Blockchain	
The	supervision	of	financial	platforms	can	help	banks	withstand	a	certain	degree	of	loan	risk	
and	help	 SMEs	 to	 raise	 funds.	However,	when	 the	performance	 rate	 and	 repayment	 rate	 of	
financing	companies	and	core	companies	increase,	the	p‐value	will	increase,	and	the	probability	
of	 platform	 supervision	 will	 decrease.	 In	 the	 long‐term	 game,	 the	 defect	 of	 information	
asymmetry	will	gradually	become	prominent.	Non‐regulation	of	the	platform	will	lead	to	credit	
and	other	issues	in	corporate	cooperation.	
In	reality,	the	supply	chain	is	usually	more	complicated,	usually	with	multiple	levels	of	suppliers	
(as	 shown	 in	 Figure	 2),	 the	 lower	 the	 level	 of	 the	 supplier,	 the	 farther	 away	 from	 the	 core	
enterprise,	the	more	serious	the	asymmetry	of	information,	the	financing	risk	will	be	bigger.	
After	the	introduction	of	blockchain	into	supply	chain	finance,	it	can	not	only	replace	the	role	
of	 traditional	 financial	 platform	 supervision,	 but	 also	 simplify	 the	 originally	 cumbersome	
business	process.	Under	the	supervision	of	the	blockchain,	information	becomes	more	secure	
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and	transparent	to	solve	security	risks	such	as	information	asymmetry.	Finally,	the	financing	
model	of	the	blockchain	supply	chain	financial	platform	will	be	constructed.	
In	Figure	2,	various	entities,	including	banks,	core	enterprises,	and	supplier	clusters,	are	linked	
together	through	distributed	ledger	technology.	The	blockchain	collects	the	information	of	each	
subject	for	distributed	recording	and	storage,	and	shares	the	information.	It	avoids	the	absolute	
control	of	 information	centered	on	the	core	enterprise,	and	makes	the	 information	between	
point‐to‐point	more	 transparent	 and	 credible.	 The	 credit	 level	 of	 core	 enterprises	 provides	
guarantee	for	the	whole	blockchain.	The	information	of	operations	(①	~	⑧)	between	entities	
has	time	stamp,	which	will	be	uploaded	to	the	blockchain	platform	and	saved	after	electronic	
signature,	which	is	traceable.	For	end	suppliers,	the	supply	chain	platform	can	break	the	barrier	
of	information	island,	make	information	flow	more	efficient	and	reduce	credit	risk.	A	series	of	
electronic	contracts	such	as	credit	vouchers	and	trade	contracts	signed	between	the	entities	
can	 only	 take	 effect	 after	 being	 packaged	 and	 linked	 to	 the	 consensus	 of	 all	members,	 and	
broadcast	 on	 the	 entire	 network.	 Moreover,	 when	 the	 hash	 function	 is	 introduced,	 the	
information	is	difficult	to	be	tampered	with,	which	ensures	the	authenticity	and	effectiveness	
of	the	information.	The	smart	contract	will	be	executed	immediately	after	the	corresponding	
conditions	are	reached,	which	can	save	time	and	cost	and	make	the	supply	chain	more	efficient.	
	

	
Figure	2.	Blockchain	supply	chain	financial	platform	financing	model	

4.2. Parameter	and	Assumptions	
This	paper	establishes	the	financing	model	of	the	blockchain	supply	chain	financial	platform.	
The	main	players	of	the	financing	game	mainly	include	banks,	core	enterprises	and	financing	
enterprises.	 The	 differences	 from	 the	 game	 assumptions	 and	 parameters	 conducted	 in	 the	
previous	article	are:	
(1)It	is	a	dynamic	game	with	complete	information,	which	can	clearly	predict	and	observe	the	
actions	 of	 all	 parties	 before	 making	 their	 own	 decision‐making	 strategies.	 Every	 time	 the	
parties	make	a	decision	on	the	blockchain	platform,	the	credit	accumulation	will	change,	and	
the	credit	impairment	will	be	amplified	to2Q.	If	the	credit	accumulation	is	too	low,	there	will	be	
a	risk	of	being	automatically	eliminated.	
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(2)The	 cost	 of	 punishment	 for	non‐repayment	or	non‐performance	of	 the	 contract	 is	 huge.	
When	a	negative	strategy	is	adopted,	the	punishment	will	be	increased	by	1.5	times.	Not	only	
the	fine	will	also	directly	affect	the	reputation	and	so	on.	
(3)Because	the	information	in	the	blockchain	platform	is	transparent	and	true,	SMEs	cannot	
deceive,	so	there	is	no	fraud	cost	c_0.	Besides,	the	cost	of	banks	knowing	information	tends	to	
0.	In	the	blockchain,	the	active	party	will	obtain	the	platform	effect	on	the	blockchain	platform,	
and	the	effect	benefit	coefficient	is	e	and	0<e<r_1.	

4.3. Model	
The	income	matrix	of	blockchain	supply	chain	financial	platform	model	is	shown	in	Table	4.	
	

Table	4.	Revenue	of	Blockchain	Supply	Chain	Financial	Platform	

	

Core	Enterprises	
Repayment	 Non‐repayment	

Financing	Enterprises	
Performance	 Non‐performance	 Performance	 Non‐performance	

Bank	
Loans	

	
	
	

	
	

1 1.5
2 		

	
1 1.5

2 		
	

1 	
1

1.5 2 		
	 1.5 2 	

Bank		
Non‐
loans	

2 	
	

	

2 	
	

2 	

2 	
1 1.5 2 	

	

2 	
1 1.5 2 	

2 	

	
Assuming	that	the	expected	return	of	a	bank	loan	is	 ,	the	expected	return	of	a	non‐loan	is	

,	and	the	average	expected	return	at	the	time	of	repayment	is	 :	
	

1 1 1 1 	
2 	

1 	

	
Assuming	 that	 the	expected	 return	of	 the	 core	 company	 for	 repayment	 is	 ,	 the	 expected	
return	of	non‐repayment	is	 ,	and	the	average	expected	return	at	the	time	of	repayment	is	
:	

Q 1 z 1
1 1 	

			 1 1.5 2Q 1 1 1.5 2 	
																																																													 1 	

	
Assuming	that	the	expected	return	of	the	SME	from	fulfilling	the	contract	is	 ,	the	expected	
return	of	non‐performance	is	 ,	and	the	average	expected	return	at	the	time	of	fulfilling	the	
contract	is	 :	
	

1 1 	
1 1 	

1 1.5 2 1 1.5 2 1 2
1 1 2 	

	 1 	
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The	replication	dynamic	equation	 	for	repayment	and	performance	of	core	enterprises	and	
small	and	medium‐sized	enterprises	are	as	follows:	
	

1 1 3
1 1 1.5 3

1 1.5 3
	

	

Let	 0, 0, 0	

Obtain	partial	equilibrium	solution: ∗ 0, ∗ 1, ∗ 0, ∗ 1,	 ∗ 0, ∗ 1	
In	addition,	there	is	an	equilibrium	solution	satisfying	 :	
	

1 3 0
1 1.5 3 0

1.5 3 0
	

∗
. .

, ∗ ,	

∗ , 1.5 3 .	

	
The	equilibrium	point	can	be	obtained:	
0,0,0 , 1,0,0 , 0,1,0 , 0,0,1 , 1,1,0 , 1,0,1 , 0,1,1 , 1,1,1 , ∗, ∗, ∗ .	
Then	take	the	derivative	of	the	replication	dynamic	equation	 :	
	

1 2 1 3
1 2 1 1.5 3

1 2 1.5 3
	

	
When	the	replication	dynamic	equation	 0	and	the	derivative	function	 0,	 , , 	have	a	
stable	evolution	strategy.	
(1)	Stability	Analysis	of	Banks		
Simplify	 into	 a	 function	 with	 	as	 a	 variable,	 that	 is,	 1

1 3 , 0,	so	 	is	the	increasing	function	of	 ,	 	is	the	dividing	line	of	the	bank's	

stable	state.	When	 0,	 ∗,	any	decision	of	the	bank	is	a	stable	strategy;	When	 0,	
∗,	we	get	 | 0,	 | 0,	indicating	that	the	bank	loan	is	a	stable	strategy	at	this	

time;	When	 0,	 ∗,	get | 0,	 | 0,	indicating	that	the	bank	does	not	lend	as	
a	stable	strategy	at	this	time;	When	 0,1 ,	the	bank's	stability	strategy	depends	on	the	shape	
of	 .	
(2)	Stability	Analysis	of	Core	Enterprises	

	is	the	dividing	line	of	the	stable	state	of	the	core	enterprises,	 0,	so	 	is	an	increasing	
function	 of	 .When	 0,	 ∗ ,	 any	 decision	 of	 the	 core	 enterprises	 is	 a	 stable	 strategy;	
when	 0,	 ∗,	we	get	 | 0,	 | 0,	indicating	that	the	core	companies	choose	
to	 repay	 at	 this	 time	 is	 a	 stable	 strategy;	 when	 0,	 ∗ ,	 get	 | 0 ,	 | 0 ,	
indicating	 that	 the	 core	 companies	 choose	 to	 repay	 at	 this	 time	 is	 a	 stable	 strategy;	 when	

0,1 ,	the	core	companies’	stable	strategy	depends	on	the	form	of	 .	
(3)	Stability	Analysis	of	Financing	Enterprises	
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	is	 the	dividing	 line	of	 the	stable	state	of	 the	 financing	enterprises,	
1.5 .	When	1.5 1 ,	it	is	an	increasing	function,	and	when	1.5 1
,	it	is	a	decreasing	function.	When	 0,	 ∗,	any	decision	of	the	financing	companies	is	

a	stable	strategy.	
1 	 	is	an	increasing	function,	1.5 1 	
When 0 ,	 ∗ ,	 we	 get	 | 0 ,	 | 0 ,	 which	 indicates	 that	 the	 financing	
enterprises	choose	to	fulfill	the	contract	is	a	stable	strategy	at	this	time;	When	 0,	 ∗,	
get	 | 0,	 | 0,	indicating	that	the	financing	companies	choose	not	to	perform	is	a	
stable	 strategy	 at	 this	 time;	When	 0,1 ,	 the	 stable	 strategy	 of	 the	 financing	 enterprises	
depend	on	the	form	of	 .	
2 	 	is	an	decreasing	function,	1.5 1 	
When	 0,	 ∗ ,	we	 get	 | 0,	 | 0,	 indicating	 that	 the	 financing	 companies	
choose	not	to	perform	is	a	stable	strategy	at	this	time;	When	 0,	 ∗,	we	get	 | 0,	
| 0,	 indicating	 that	 the	 financing	 enterprises	 choose	 to	 perform	 contract	 is	 a	 stable	

strategy	at	this	time;	When	 0,1 ,	the	stable	strategy	of	the	financing	enterprises	depend	on	
the	form	of	 .	
Respectively	find	the	partial	derivatives	of	the	copied	dynamic	equations	to	obtain	the	Jacobian	
matrix	J:	

J

1 2 1 3 1 1
0 1 2 1 1.5 3 1

1 1.5 1 1 2 1.5 3
	

	
Table	5.	Evolution	Results	of	Local	Stability	Points	

Stable	Points	 Eigenvalues	 , , 	
0,0,0 	 1 3 , 1 1.5 3 , 3 	
1,0,0 	 1 3 , 1 1.5 3 , 1 1.5 3 	
0,1,0 	 1 3 , 1 1.5 3 , 3 	
0,0,1 	 3 , 1 1.5 3 , 3 	
1,1,0 	 1 3 , 1 1.5 3 , 1 1.5 3 	
0,1,1 	 3 , 1 1.5 3 , 3 	
1,0,1 	 3 , 1 1.5 3 , 1 1.5 3 	
1,1,1 	 3 , 1 1.5 3 , 1 1.5 3 	

	
Using	the	Lyapunov	indirect	method:	if	all	the	eigenvalues	of	the	Jacobian	matrix	have	negative	
real	parts,	the	equilibrium	point	is	an	asymptotically	stable	point;	if	at	least	one	eigenvalue	of	
the	Jacobian	matrix	has	a	positive	real	part,	then	the	equilibrium	point	It	is	an	unstable	point;	if	
the	Jacobian	matrix	has	only	a	negative	real	part	in	addition	to	the	real	part	eigenvalues	that	
are	zero,	the	equilibrium	point	is	in	a	critical	state,	and	the	stability	cannot	be	determined	by	
the	sign	of	 the	eigenvalue.	Since 1 3 ,	3 ,	 3 ,	 3 	are	all	greater	
than	0,	 0,0,0 ,	 1,0,0 ,	 0,1,0 ,	 0,0,1 ,	 1,1,0 ,	 0,1,1 	do	not	meet	the	stability	theory,	so	they	
are	 not	 stable	 points.	Only	 (1,0,1)	 and	 (1,1,1)	 need	 to	 be	 analyzed	 to	meet	 the	 equilibrium	
conditions:	
① When	 1 1.5 3 0,	the	eigenvalues	of	 1,0,1 	and 1,1,1 ,	 , 0	
② When	 1 1.5 3 0,	the	eigenvalue	of	 1,1,1 ,	 0,	at	this	time	 1,1,1 	

is	 the	 stable	 point	 of	 the	 evolutionary	 game,	 otherwise	 1,0,1 	is	 the	 stable	 point	 of	 the	
evolutionary	game.	
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5. Simulation	

In	order	to	verify	the	results	of	the	stability	analysis	of	the	evolutionary	game,	Matlab	is	used	
for	 numerical	 simulation	 analysis	 in	 combination	 with	 the	 actual	 situation.	 Set	 the	 initial	
parameter	 values	 as	 follows:	 240, 40, 800, 0.08, 0.07, 400,
450,	 to	 satisfy	 the	 stability	 conditions	 1 1.5 3 0	and	 1
1.5 3 0 ,	 then	 the	 evolution	 result	 of	 Figure	 3	 can	 be	 obtained.	 Next,	 analyze	 the	
influence	of	 , , , 	on	the	evolution	process	and	results.	
	

	
Figure	3.	Dynamic	Evolution	

	
First,	analyze	the	influence	of	 	on	the	overall	evolution.	Keep	other	parameter	values	fixed,	
make	 100,200,300,	 and	 perform	 100	 sets	 of	 experiments	 to	 get	 the	 running	 results	 in	
Figure	4	(a).	It	can	be	seen	from	the	figure	that	as	the	overall	stable	operation	income	increases,	
the	probability	of	repayment	by	core	companies	will	increase,	the	speed	of	repayment	by	core	
companies	and	SMEs	will	increase,	and	banks	will	also	increase	the	probability	of	loans	due	to	
the	rapid	return	of	funds.	Therefore,	the	setting	of	the	initial	value	of	 	will	affect	the	overall	
efficiency	of	the	supply	chain.	At	the	same	time,	if	the	core	enterprises	and	financing	enterprises	
maintain	good	loan	reputation,	the	stability	of	supply	chain	finance	can	promote	the	accelerated	
flow	of	funds	and	enable	the	development	of	enterprises	on	the	chain.	
Figure	4	(b)	shows	the	result	of	the	operation	obtained	by	changing	the	value	of	the	parameter	
.	Keep	other	parameter	values	fixed,	set	 35,40,55	respectively,	and	carry	out	100	sets	of	

experiments.	It	can	be	seen	from	the	figure	that	the	larger	the	credit	accumulation,	the	more	
SMEs	and	core	enterprises	tend	to	repay,	and	the	speed	at	which	banks	converge	toward	 1,1,1 	
will	accelerate.	Therefore,	increasing	the	 ‐value	will	produce	Matthew	effect.	Enterprises	and	
banks	will	gain	more	profits	if	they	carry	out	active	strategies,	on	the	contrary,	they	will	lose	
more.	
Figure	5	(c)	shows	by	changing	parameter	 	to	get	the	operation	result.	Keep	other	parameter	
values	fixed	and	make	 240,400,700,	and	100	groups	of	experiments	were	carried	out.	It	
can	be	seen	from	the	figure	that	when	the	value	of	the	core	enterprise	fine	is	240,	the	conditions	
of	 1 1.5 3 0	and	 1 1.5 3 0	are	met.	At	this	time,	
the	evolutionary	stability	point	 tends	to	 1,0,1 ,	 (loan,	non‐repayment,	performance).	Lower	
core	enterprise	punishment	will	make	them	avoid	repayment	and	profit	from	it.	If	things	go	on	
like	this,	the	development	space	for	SMEs	will	gradually	decrease	and	banks	will	also	slow	down	
the	speed	of	loans.	When	the	penalty	number	of	the	core	enterprise	increases,	the	evolution	
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result	 gradually	 tends	 to	 1,1,1 .	When	 the	 value	 of	 	is	 too	 large,	 the	 speed	 of	 corporate	
convergence	will	slow	down,	but	the	bank	reduces	the	loan	risk	and	will	therefore	speed	up	its	
own	convergence.	Therefore,	setting	a	reasonable	core	enterprise	penalty	can	not	only	reduce	
the	 probability	 of	 core	 enterprise	 non‐payment,	 but	 also	 facilitate	 the	 rapid	 circulation	 of	
supply	chain	finance.	
	

 
                                                         	(a)	                                                                                          		(b) 

Figure	4. Impact	of	Stable	Operation	Income	and	Credit	Accumulation	
	
Figure	5	(d)	shows	the	running	result	obtained	by	changing	the	value	of	the	parameter	 .	Keep	
other	parameter	values	fixed,	make	 300,400,600,	and	perform	100	sets	of	experiments.	It	
can	be	seen	from	the	figure	that	increasing	the	fines	of	financing	enterprises	can	improve	the	
repayment	probability	of	enterprises,	and	banks	will	speed	up	the	loan	speed	and	improve	the	
loan	probability.	When	 the	 fine	 is	 too	 large,	 the	 speed	of	 bank	 loans	 is	 accelerated,	 but	 the	
repayment	enthusiasm	of	enterprises	will	be	reduced.	Therefore,	setting	reasonable	financing	
enterprise	fines	can	make	the	supply	chain	financial	operation	more	effective.	
	

 
                                                      										(c)																																																																			(d)	

Figure	5.	Impact	of	Penalty	Cost	of	Core	Enterprises	and	Financing	Enterprises	

6. Conclusion	

Aiming	at	the	financing	problems	of	SMEs	on	the	bulk	commodity	trading	platform,	combined	
with	 game	 theory,	 this	 paper	 analyzes	 the	 limitations	 and	 shortcomings	 of	 SMEs	 in	 the	
traditional	 financing	 platform	mode,	 and	 puts	 forward	 the	 supply	 chain	 financing	 platform	
mode	combined	with	blockchain	 technology.	This	paper	constructs	a	 tripartite	evolutionary	
game	among	banks,	core	enterprises	and	financing	enterprises,	and	analyzes	the	conditions	of	
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system	stability.	Finally,	simulation	is	used	to	verify	the	effectiveness	of	stability	analysis.	The	
main	conclusions	include:		
(1)	Although	the	traditional	platform‐based	financing	model	can	help	companies	raise	funds,	
the	 limitation	 of	 information	 asymmetry	 makes	 the	 platform	 lazy	 and	 does	 not	 conduct	
supervision.	Therefore,	banks	will	still	reduce	the	financing	rate	of	SMEs	due	to	financing	risks;		
(2)	 The	 supply	 chain	 financing	 model	 of	 the	 blockchain	 platform	 type	 can	 avoid	 the	
unsupervised	behaviors	caused	by	the	opaque	information	under	the	traditional	platform	type	
model.	Its	characteristics	such	as	traceability	can	ensure	the	safer	flow	of	funds,	so	as	to	achieve	
the	purpose	of	reducing	financing	risks;	
(3)	Although	increasing	fines	can	reduce	the	risk	of	bank	loans,	excessive	fines	will	put	great	
pressure	on	enterprises,	which	is	not	conducive	to	the	rapid	flow	of	the	overall	supply	chain.	
Under	 the	 blockchain	 platform	 system,	 setting	 reasonable	 fines	 can	 further	 promote	 the	
cooperation	between	banks	and	enterprises,	make	 the	 three	parties	more	 coordinated,	 and	
enjoy	more	stable	benefits	of	the	supply	chain.	
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