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Abstract	

With	the	continuous	advancement	of	China's	urbanization	in	recent	years,	the	real	estate	
industry	has	developed.	Meanwhile,	the	external	business	risks	and	 internal	 financial	
risks	 faced	by	 real	estate	 companies	are	gradually	 spilled	out,	which	 can	 trigger	 the	
financial	crisis	of	real	estate	companies.	In	this	paper,	the	annual	financial	statements	of	
China	Vanke	Enterprise	Co.,	Ltd.,	China	A‐share	listed	real	estate	company,	from	2016	to	
2020	 are	 collected,	 and	 the	 financial	 risks	 of	 China	 Vanke	 Enterprise	 Co.,	 Ltd.	 are	
evaluated	by	 Z3‐score	model	which	 combines	profitability	 index,	 solvency	 index	 and	
operational	 capability	 index.	 The	 research	 results	 show	 that	 according	 to	 the	 trend	
change	from	2016	to	2020,	the	financial	situation	of	Vanke	Group	was	the	best	in	2016,	
and	 then	 gradually	 deteriorated,	 and	 had	 a	 trendy	 to	 improve	 in	 2020,	which	was	
consistent	with	the	market	of	China's	real	estate	industry	to	a	certain	extent.	

Keywords	
Z3‐score	Model;	 Financial	 Risk	Alarm	Model;	 The	 Real	 Estate	 Industry;	 China	 Vanke	
Enterprise	Co.,	Ltd.	

1. Introduction	

As	 the	 continuous	 development	 of	 the	 global	 economy	 and	 the	 continuous	 adjustment	 of	
China's	industrial	structure,	the	proportion	of	the	real	estate	industry,	an	important	part	of	the	
national	economy,	has	gradually	increased.	China's	real	estate	integration	policy	has	made	the	
real	estate	industry	develop	unprecedentedly.	Specifically	speaking,	the	surrounding	areas	of	
the	real	estate	industry	are	constantly	expanding,	the	structure	of	the	real	estate	industry	is	
gradually	diversified,	and	the	number	of	highly	educated	employees	in	the	real	estate	industry	
is	gradually	increasing.	The	most	important	thing	is	that	the	related	industries	centered	on	real	
estate	 are	 gradually	 legalized,	 specialized	 and	 institutionalized.	As	 an	 important	part	 of	 the	
service	 industry,	 real	 estate	plays	 an	 extremely	 important	 role	 in	 the	basic	development	of	
various	 industries.	When	 the	business	market	 is	 in	 full	 competition,	 the	decision‐making	of	
enterprise	leaders	is	very	important	for	the	development	of	enterprises,	even	little	deviations	
would	 make	 enterprises	 face	 financial	 crisis	 and	 other	 risk	 losses,	 and	 then	 affect	 the	
enterprises’	benign	development.	But	financial	risks	can	be	prevented	in	advance.	Because	the	
occurrence	of	financial	risks	is	not	unexpected,	but	the	result	of	enterprise	development	and	
accumulation.	Hence,	 Financial	Risk	Alarm	Model	 should	be	 established	 to	help	 enterprises	
solve	potential	development	risks	and	promote	sustainable	development	of	enterprises.	
As	a	well‐known	enterprise	in	real	estate	development	and	construction	in	China,	China	Vanke	
Enterprise	Co.,	Ltd.	(hereinafter	referred	to	as	"Vanke	Group")	has	become	a	leading	provider	
of	 urban	 and	 rural	 construction	 and	 living	 services	 in	 China	 after	 more	 than	 30	 years	 of	
development	 since	 its	 establishment	 in	1984.	The	 company's	 business	 focuses	on	 the	 three	
most	 economically	 dynamic	 economic	 circles	 in	 the	 country	 and	 key	 cities	 in	 central	 and	
western	China,	which	makes	Vanke	Group's	influence	on	the	real	estate	economy	increasingly	
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significant.	 Therefore,	 reasonable	 monitoring	 of	 corporate	 financial	 risks	 and	 avoiding	 the	
occurrence	of	financial	crises	are	the	necessary	measures	for	the	Vanke	Group	to	maintain	the	
good	 functioning	 of	 the	 company.	 In	 this	 paper,	 the	 financial	 early	 warning	 system	 was	
constructed	through	the	Z3‐score	model	[1,	2]	and	the	model	was	validated	with	Vanke	Group's	
financial	 data	 (Vanke's	 financial	 data	 for	 several	 segments	 from	 2016‐2020	 that	 has	 been	
screened).	After	being	analyzed	and	identified	by	Financial	Risk	Alarm	Model,	Vanke	Group's	
management	 can	 gain	 a	 more	 comprehensive	 understanding	 of	 the	 company's	 possible	
financial	crisis	so	that	it	can	take	appropriate	preventive	measures	based	on	the	results	of	the	
analysis,	adjust	the	company’s	development	strategy	in	a	timely	manner,	strengthen	internal	
and	 external	 corporate	 control	 and	 supervision,	 improve	 the	 financial	 position	 and	 avoid	
financial	risks,	and	finally	maintain	Vanke	Group's	leading	position	in	the	real	estate	industry	
and	provide	 effective	 reference	 information	 for	 future	high‐quality	 development	 and	policy	
formulation	in	China's	real	estate	industry.	

2. Subjects	and	Research	Methrods	

2.1. Subjects	
For	measuring	the	operability	of	Financial	Risk	Alarm	Model	precisely,	the	research	object	of	
this	paper	is:	the	financial	data	of	China	Vanke	Enterprise	Co.,	Ltd.	from	2016	to	2020.	Based	on	
the	Z3‐score	model,	this	paper	comprehensively	analyzes	the	financial	risks	caused	by	Vanke	
Group's	operations	combining	the	indicators	including	profitability,	solvency	and	operational	
capacity.	To	improve	the	accuracy	of	the	financial	pre‐warning,	the	financial	data	collected	in	
this	 paper	 are	 obtained	 from	 CSMAR	 and	 all	 table	 data	 are	 calculated	 based	 on	 financial	
statement	data.	

2.2. Research	Methrods	
The	Z3‐score	model,	proposed	by	Professor	Edward	Altman,	is	a	multivariate	statistical	formula	
that	can	be	used	to	measure	the	financial	health	of	a	company	(for	non‐manufacturing	listed	
companies).	Studies	have	shown	that	the	formula	has	a	high‐level	predictive	accuracy	and	is	an	
important	 tool	 for	 evaluating	 the	 financial	 operations	 of	 a	 company.	 The	 Z3‐score	 model	
provides	 a	 comprehensive	measure	of	 various	 aspects	 of	 a	 company	 such	 as	 asset	 size	 and	
financial	 structure,	which	 can	be	used	 to	derive	 a	 company's	 financial	 position	 and	 level	 of	
operations	 in	 order	 to	 facilitate	 a	 comprehensive	 assessment	 and	 study	 of	 the	 company	by	
managers.	 In	addition,	the	model	 is	simple	to	operate	and	has	a	 low	level	of	difficulty	in	the	
application	 process	 which	 make	 it	 a	 widely	 used	 scenario.	 In	 summary,	 after	 comparative	
analysis,	this	paper	chose	the	Z3‐score	model	to	conduct	early	warning	research	on	the	financial	
risk	situation	of	Vanke	Group.	
2.2.1. Z3‐Score	Model	
The	Z3‐score	model	used	in	this	paper	is	a	modified	model	developed	by	Professor	Altman	for	
non‐manufacturing	 listed	 companies.	 The	 data	 for	 this	model	 is	 derived	 from	 the	 financial	
statements	 of	 non‐manufacturing	 listed	 companies.	 The	 model	 classifies	 financial	 ratios	
according	to	five	criteria,	including	liquidity,	stability,	profitability,	ability	to	pay	and	activity	
ratio,	and	selects	the	five	most	critical	indicators	for	predicting	financial	crises	from	a	list	of	22	
indicators,	and	measures	the	accuracy	of	financial	forecasts	by	analyzing	the	dependencies	of	
the	relevant	variables	[2].	
	

Z=6.65(X1) ＋3.26(X2) ＋6.72(X3) ＋1.05(X4) [2] 
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2.2.2. Calculation	and	Method	and	Meaning	of	Each	Variable	in	the	Z‐Score	Model		
X1	is	equal	to	(ending	current	assets	‐	ending	current	liabilities)/total	assets,	reflecting	the	size	
and	liquidity	of	the	enterprise	[2].	
X2	 is	 equal	 to	 ending	 retained	 earnings/total	 assets	 at	 the	 end	of	 the	 period,	 reflecting	 the	
profitability	of	the	enterprise	[2].	
X3	is	equal	to	EBITDA/total	assets,	which	is	the	EBITDA	ratio	of	total	assets	and	reflects	the	
efficiency	of	capital	use	[2].	
X4	is	equal	to	the	market	value	of	shareholders'	equity	at	the	end	of	the	period/total	liabilities	
at	the	end	of	the	period,	which	measures	the	financial	structure	and	reflects	the	value	of	the	
enterprise	[2].	
The	Z3‐score	model	provides	a	comprehensive	description	of	an	enterprise's	financial	condition	
in	 terms	 of	 its	 asset	 size,	 discounting	 ability,	 profitability,	 financial	 structure,	 and	 solvency.	
According	 to	Professor	Altman's	 research	on	 the	Z3‐score	model,	 the	 lower	 the	Z	value,	 the	
greater	 the	 probability	 of	 bankruptcy,	 the	 greater	 the	 risk	 faced	 by	 the	 enterprise,	 and	 the	
greater	the	probability	of	financial	crisis	occurring	in	the	enterprise.		
2.2.3. Criteria	for	Discriminating	Financial	Position	in	the	Z3‐Scroe	Model	
	

Table	1.	Table	of	critical	interval	of	Z‐value	
Z<1.23	 1.23≤Z<2.9	 Z≥2.9	

Bankruptcy	Zone	 Intermediate	Zone	 Safe	Zone	

	
When	 z<1.23,	 the	 company	 is	 located	 in	 the	 “Bankruptcy	 Zone”,	 which	 indicates	 that	 the	
company	 has	 a	 high	 financial	 risk;	 when	 1.23≤z<2.9,	 the	 company	 is	 located	 in	 the	
“Intermediate	Zone”,	which	indicates	that	the	company’s	financial	situation	is	unstable;	when	
z≥2.9,	the	company	When	z≥2.9,	the	company	is	in	good	financial	condition	and	the	possibility	
of	bankruptcy	is	very	small	[2].	

3. Calculation	and	Analysis	of	Financial	Risk	Alarm	Risk	Alarm	Model	of	
China	Vanke	Enterprise	Co.,	Ltd.	

The	Z3‐score	model	in	this	paper	is	based	on	the	above	four	variables	and	organically	combines	
profitability	 indicators,	 solvency	 indicators	 and	operating	 capacity	 indicators	 to	 construct	 a	
financial	 pre‐early	 warning	 system	 for	 real	 estate	 listed	 companies.	 It	 can	 be	 used	 to	
comprehensively	 analyze	 the	 financial	 risk	 situation	 in	 order	 to	 reduce	 the	 occurrence	 of	
financial	losses	and	financial	crises	of	enterprises.	

3.1. Financial	Risk	Indicators	in	the	Z3‐Score	Model	
	

Table	2.	Financial	risk	indicators	of	Vanke	Group	for	2016‐2020	
	 2016	 2017	 2018	 2019	 2020	

X1	 0.170099107	 0.1460487	 0.113280294	 0.096176795	 0.122992291	
X2	 0.112849341	 0.097028551	 0.091011367	 0.096060733	 0.104796435	
X3	 0.04917172	 0.045666409	 0.048056894	 0.047559877	 0.045378716	
X4	 0.339096223	 0.350347939	 0.203372788	 0.249222516	 0.219457484	
Z	 2.185532907	 1.962280537	 1.586494769	 1.53401969	 1.694910439	

	
The	Z	scores	obtained	from	the	Altman	model	for	the	period	2016‐2020	are	2.19,	1.96,	1.59,	
1.53,	and	1.69,	respectively.	
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3.2. Profitability	Indicators	
Table	3.	Profitability	indicators	of	Vanke	Group	for	2016‐2020	

Indicators	 2016	 2017	 2018	 2019	 2020	
Gross	Margin	(%)	 29.41	 34.10	 37.48	 36.25	 29.25	

Net	Profit	Margin	(%)	 11.79	 15.32	 16.55	 14.99	 14.15	
Return	on	Equity	(%)	 19.68	 22.80	 23.42	 22.61	 20.13	

Earnings	per	Share	(RMB)	 2.568155 3.370584 4.463413 4.877979	 5.104104

	
Profitability	is	an	enterprise's	ability	to	obtain	profits,	reflects	the	operating	performance	and	
management	 ability	 of	 a	 real	 estate	 company.	 The	 higher	 the	 profit,	 the	 stronger	 the	
profitability,	 the	 more	 dynamic	 and	 promising	 the	 enterprise	 is.	 Insufficient	 management	
ability	of	real	estate	companies	will	lead	to	insignificant	short‐term	benefits	and	slow	sustained	
operation,	 which	 affects	 profit	 earnings.	 Gross	 margin	 reflects	 the	 competitiveness	 of	 the	
company's	products	and	initial	profit	potential,	and	is	the	starting	point	for	the	net	profit	of	the	
enterprise.	

3.3. Solvency	Indicators	
Table	4.	Solvency	indicators	of	Vanke	Group	for	2016‐2020	

Indicators	 2016	 2017	 2018	 2019	 2020	
Current	Ratio	 1.24	 1.20	 1.15	 1.13	 1.17	
Liquidity	Ratio	 0.44	 0.49	 0.49	 0.43	 0.41	
Cash	Ratio	 0.15	 0.21	 0.18	 0.14	 0.15	

Asset‐Liability	Ratio	(%)	 80.54	 83.98	 84.59	 84.36	 81.28	

	
Solvency	refers	to	the	ability	of	an	enterprise	to	repay	its	debts	as	they	fall	due	with	the	revenue	
generated	 from	 its	 operations.	 To	 measure	 whether	 the	 real	 estate	 industry	 can	 develop	
healthily	mainly	depends	on	whether	it	has	the	ability	to	repay	and	pay	money	in	time,	which	
are	important	guarantee	to	reflect	the	financial	situation	and	business	results	of	the	enterprise.	
The	larger	the	current	ratio	indicator,	the	stronger	the	short‐term	debt	repayment	ability;	A	
value	lower	than	1	indicates	that	an	enterprise	is	insolvent	and	remains	at	about	2,	which	is	the	
most	reasonable.	

3.4. Operation	Capacity	Indicators	
Table	5.	Operation	capacity	indicators	of	Vanke	Group	for	2016‐2020	

Indicators	 2016	 2017	 2018	 2019	 2020	
Total	Assets	Turnover	 0.33	 0.24	 0.22	 0.23	 0.23	

Current	Asset	Turnover	(Time)	 0.38	 0.28	 0.26	 0.27	 0.28	
Accounts	Receivable	Turnover	 104.88	 138.48	 197.21	 205.86	 168.30	
Inventory	Turnover	(Time)	 0.41	 0.30	 0.28	 0.28	 0.31	

	
Operation	ability	reflects	the	ability	of	enterprise	operation	and	management.	The	essence	of	
asset	operation	is	to	occupy	the	assets	as	little	as	possible,	to	turn	the	goods	as	short	as	possible,	
to	occupy	as	little	time	as	possible,	and	to	produce	as	many	products	as	possible	to	increase	
sales	revenue	as	possible.	The	analysis	of	total	assets	turnover	rate	can	help	the	enterprise	to	
judge	its	financial	security	and	asset	earning	ability	and	then	make	corresponding	investment	
decisions.	
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4. Conclusion	

After	analyzing	the	financial	status	of	Vanke	Enterprise	Co.,	Ltd.	using	the	Z3‐score	model,	the	
results	shows	that	the	Z3‐score	scores	of	Vanke	Group's	financial	status	ranged	from	1.23	to	2.9	
from	2016	to	2020,	which	was	in	the	“Intermediate	Zone”	in	the	Z3‐score	model,	i.e.,	the	area	
with	unstable	financial	status.	Specifically,	the	average	value	of	the	Z	value	of	Vanke	Group	is	
1.79,	and	the	maximum	value	is	2.19,	None	of	which	break	through	the	upper	bound	of	the	gray	
area	of	2.9,	and	the	minimum	value	is	1.53,	which	is	still	a	certain	distance	from	the	lower	bound	
of	the	gray	area.	According	to	the	trend	changes	from	2016	to	2020,	the	best	financial	position	
was	in	2016,	and	then	gradually	deteriorated,	and	had	a	trendy	to	improve	in	2020,	which	was	
consistent	with	the	market	of	China's	real	estate	industry	to	a	certain	extent.	
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