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Abstract	
Based	 on	 Cournot	model	 and	Dixit	 differentiated	 demand	model,	 taking	 the	 level	 of	
consumer	surplus	as	the	welfare	standard	of	anti‐monopoly	control,	and	with	the	help	of	
consumer	surplus	function,	firstly,	this	paper	deduces	the	marginal	cost	value	of	keeping	
the	level	of	consumer	surplus	unchanged	after	the	merger	of	two	companies,		that	is	࢔ࢉ.	
Then,	the	paper	uses	mathematical	formulas	to	proves	that	the	effective	conditions	of	
horizontal	M&A	review	is:	࢐࢏ࢉ ൏ 	of	degree	high	with	companies	for	time,	same	the	At	.࢔ࢉ
market	asymmetry	and	large	scale,	more	stringent	approval	rules	should	be	used.	
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1. Introduction	

Companies	M&A	 includes	horizontal	M&A,	 vertical	M&A	and	 conglomerate	M&A,	which	 are	
important	 driving	 forces	 of	 enterprise	 dynamic	 development[1]	 .Generally	 speaking,	
operational	synergy	and	financial	synergy	are	the	main	purposes	of	any	M&A.	Almost	all	open	
economies	have	their	own	merger	policies,	and	with	the	increase	of	free	trade,	the	degree	of	
strictness	 of	 merger	 policies	 is	 also	 increasing[2].	 From	 the	 actual	 data,	 there	 are	 many	
examples	of	 companies	 failing	after	 the	M&A[3].	 It	 is	worth	nothing	 that	a	decision‐making	
error	in	merger	approval	is	often	more	significant	than	the	error	of	the	merger	company	itself	
[4],	 before	 submitting	 the	 M&A	 plan	 for	 approval,	 the	 M&A	 company	 should	 also	 conduct	
internal	analysis	to	improve	the	probability	of	approval,	because	once	the	regulatory	agency	
rejects	 the	M&A	approval,	 regardless	of	whether	 the	 final	merger	plan	 is	passed	or	not,	 the	
process	cost	is	highly	expensive.	
In	horizontal	merger	supervision	and	approval	decision‐making,	industry	concentration	degree	
	௡,HHIܴܥ index	etc,	 combined	with	demand	elasticity	 test,	 to	determine	whether	 the	merger	
plan	 (before)	 or	 merger	 event	 (after)	 is	 enough	 to	 cause	 monopoly	 attention.The	 above	
indicators	are	based	on	market	share	and	clear	market	boundaries.	Under	the	current	situation	
and	development	 trend	of	 free	 trade,	 the	 feasibility	of	defining	market	boundaries	 is	 facing	
challenged.In	fact,	the	net	growth	target	of	consumer	surplus	in	the	approval	decision	of	M&A	
plan	can	be	controlled,	rather	than	directly	using	the	net	growth	index	of	social	welfare	with	
the	 impact	 of	 interest	 contradiction	 and	 information	 asymmetry	 as	 the	 control	 variable	 of	
M&A[5,	 6].Research	 by	 Shan	 [7]shows	 that	 China’s	 M&A	 regulatory	 practice	 abides	 by	 the	
economic	 logic	 of	 net	 social	 welfare	 growth,	 giving	 consumers	 more	 weight	 on	 surplus	
indicators.	
In	 this	paper,	based	on	 the	constraints	and	mathematical	models	 set	 in	 the	above	research,	
three	asymmetric	companies	with	product	differentiation	and	certain	substitutability	are	set	
up,	 and	 their	 Dixit	 differentiated	 demand	 functions[8]	 are	 constructed	 respectively.	 Using	
Cournot	 model	 and	 Dixit	 utility	 function,	 the	 consumer	 surplus	 in	 the	 market	 equilibrium	
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before	and	after	merger	 is	 calculated.The	main	 contents	of	 this	paper	 are:	put	 forward	and	
prove	 two	 propositions,	 which	 constitute	 the	 conditions	 of	 approval	 validity,	 that	 is	 ܿ௜௝ ൏
ܿ௡ ,which	 can	 provide	 reference	 for	 regulatory	 authorities	 to	 examine	 and	 approve	merger	
proposals.	

2. Asymmetric	M&A	

2.1. System	Description	
In	an	 industry	oligopoly	market,	 there	are	 three	 companies	A,B	and	C	 competing	with	each	
other.	 At	 the	 same	 time,	 they	 are	 negotiating	 merger	 plans	 and	 submitting	 them	 to	 the	
regulatory	authorities	for	approval.	Let	݅, ݆, ݇	denote	A,B	and	C	respectively.	The	marginal	cost	
of	 each	 company	 before	merger	 is	ܿ௜ , ௝ܿ ,ܿ௞ ,	 andܿ௜ ൏ ௝ܿ ൏ ܿ௞The	 output	 is	 divided	 into	 three	
parts, ݅݁: ,௜ݍ ,௝ݍ ,௜݌	:price	the	௞,ݍ ,௝݌ 	.ܳ଴	is	output	total	equilibrium	market	௞,The݌
Assuming	that	the	potential	synergy	of	the	above	companies	remains	unchanged	for	a	certain	
period	of	time,	the	change	of	preference	caused	by	the	past	negotiation	failures	can	be	ignored,	
and	the	market	meets	the	following	three	conditions:	
First,	the	regulatory	authorities	announce	a	standard	for	the	approval	of	M&A	and	promise	to	
remain	unchanged	for	a	period	of	time;	
Second,	all	the	companies	involved	in	the	merger	know	how	much	synergy	they	will	gennerate;	
Third,	 if	no	merger	proposal	 is	adopted,	 then	the	tri‐partite	monopoly	will	continue	to	exist	
until	the	implementation	of	the	next	merger	proposals.	
There	are	three	rules	in	this	paper:	the	ex‐ante	approval,the	ex‐post	approval	rule	and	effective	
approval	rules.	The	ex‐ante	approval	refers	to	the	stage	after	the	merger	proposal	is	submitted	
and	before	the	actual	M&A	activities,	whether	the	regulatory	authorities	vote	on	the	merger	
proposal	to	adopt	it	or	not.	The	ex‐post	approval	rule	is	based	on	the	actual	performance	of	the	
merged	company	within	the	period	of	M&A	agreed	by	the	merging	company	and	the	regulatory	
authorities	to	decide	whether	to	stop	merger	activities.	Effective	approval	rules	refer	to	that	the	
regulatory	authorities	examine	and	approve	merger	proposals	on	the	principle	of	not	reducing	
the	level	of	consumer	surplus,	which	is	an	ideal	way.	In	practice,	there	are	two	ways	to	ensure	
the	realization	of	effective	merger,That	are	the	ex‐ante	approval	and	the	ex‐post	approval	rule.	
For	merger	negotiation,	the	following	two	rounds	of	non	cooperative	negotiation	pattern	are	
adopted:	
(1)	If	any	one	of	the	three	companies	initiates	an	invitation	for	merger,	set	the	company	as	X;	
(2)	Company	X	invited	one	of	the	other	two	companies	to	become	a	negotiating	partner,	making	
the	company	Y;	
(3)	Company	Y	chooses	to	accept	or	reject	the	invitation.	If	it	does,	company	ሺX, Yሻwill	enter	the	
negotiation	 stage,	 otherwise	 the	 company	ሺY, Zሻ	or	ሺX, Zሻ	enter	 the	 negotiation	 stage.	 (with	
ሺF, Eሻ	denotes	the	companies	entering	the	negotiation)	
(4)	Randomly	select	one	of	the	two	companies	as	the	acquirer,that	is	F,	then	E	company	is	the	
target	company;	
(5)	Company	F	makes	an	offer	to	company	E:	ߠி

ா	
(6)	Company	E	chooses	to	accept	or	reject	the	offer;	If	E	accepts,	then	E	gets	ߠி

ா,F	gets	ሺߨிா‐ߠி
ாሻ.	

If	E	refuses	the	offer,	then	all	the	companies	will	get	the	equilibrium	profit	ߨ௜଴	in	this	period.	
And	restart	negotiations	in	the	next	period.	

2.2. Consumer	Surplus	before	Merger	
Let	ܵܥ଴	denotes	the	consumer	surplus	level	before	M&A.	According	to	Dixit	model,	the	demand	
functions	of	the	three	companies	can	be	described	as	follows:		
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௜݌ ൌ ߙ െ ௜ݍߚ െ ௝ݍሺߛ ൅ 	(1)																																																																						௞ሻݍ

	

௝݌ ൌ ߙ െ ௝ݍߚ െ ௜ݍሺߛ ൅ 	(2)																																																																					௞ሻݍ

	

௞݌ ൌ ߙ െ ௞ݍߚ െ ௜ݍሺߛ ൅ 	(3)																																																																			௝ሻݍ

	

where	α ൐ 0, β ൐ γ ൐ 0.This	paper	uses	Cournot	model	to	analyze	the	output	competition,	so	it	
needs	to	meet	ሺ3ߚ ൅ ሻܿ௜ߛ2 ൐ ,ߙߛ ߙߚ ൐ ሺߚ ൅ 	:is	A	company	of	function	profit	the	Then	ሻܿ௞[9].ߛ
ܴ௜ ൌ ሺ݌௜ െ ܿ௜ሻݍ௜ ൌ ሺߙ െ ܿ௜ െ ௜ݍߚ െ ߛ ∑ ௝௝ஷ௜ݍ ሻݍ௜,	For	the	profit	function,	if	the	first	derivative	is	
obtained,	the	following	equation	holds	when	the	profit	of	company	A	is	the	largest:	
	

ߙ െ ܿ௜ െ ௜଴ݍߚ2 െ ௝଴ݍ൫ߛ ൅ ௞଴൯ݍ ൌ 0																																																									(4)	

	

Similarly,	the	conditions	for	company	B	and	C	to	maximize	profits	are	as	follows:	
	

ߙ െ ௝ܿ െ ௝଴ݍߚ2 െ ௜଴ݍሺߛ ൅ ௞଴ሻݍ ൌ 0																																																									(5)	

ߙ െ ܿ௞ െ ௞଴ݍߚ2 െ ௜଴ݍ൫ߛ ൅ ௝଴൯ݍ ൌ 0																																																											(6)	

	

By	solving	 the	equations	 (4)‐(6),	we	can	 find	 the	Cournot	equilibrium	output	of	 the	market	
before	the	merger:	
	

ܳ଴ ൌ ௜଴ݍ ൅ ௝଴ݍ ൅ ௞଴ݍ ൌ
ଷఈିሺ௖೔ା௖ೕା௖ೖሻ

ଶሺఉାఊሻ
																																																				(7)	

	

Let	
௖೔ି௖ೕ
ఊିଶఉ

ൌ ௖೔ି௖ೖ	,ܣ
ఊିଶఉ

ൌ ௝଴ݍ	then,	ܤ ൌ ௜଴ݍ െ ,ܣ ௞଴ݍ ൌ ௜଴ݍ െ 	be	can	companies	three	of	output	the	,ܤ

calculated:		

௜଴ݍ ൌ
ఈାሺ஺ା஻ሻఊି௖೔

ଶሺఉାఊሻ
																																																																									(8)	

	

௝଴ݍ ൌ
ఈାሺ஻ି஺ሻఊି௖೔ିଶ஺ఉ

ଶሺఉାఊሻ
																																																																		(9)	

	

௞଴ݍ ൌ
ఈାሺ஺ି஻ሻఊି௖೔ିଶ஻ఉ

ଶሺఉାఊሻ
																																																																(10)	

	

According	to	Dixit	utility	function	[10]:	
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ܷሺܳ, ሻݔ ൌ ݔ ൅ ∑ߙ ௜ݍ െ
ଵ

ଶ
ଷ
௜ୀଵ ൫ߚ ∑ ௜ݍ

ଶ ൅ ߛ2 ∑ ∏ ௝௜ஷ௝ݍ௜ݍ
ଷ
௜ୀଵ

ଷ
௜ୀଵ ൯ ,where	 ݔ 	stands	 for	 competitive	

unit	pricing,	so	we	can	get	the	consumer	surplus	function:	

ܵܥ ൌ 	ܷሺܳ, ሻݔ െ ∑ ௜݌௜ݍ
ଷ
௜ୀଵ ൌ ݔ ൅ ∑ߙ ௜ݍ െ

ଵ

ଶ
ଷ
௜ୀଵ ൫ߚ ∑ ௜ݍ

ଶ ൅ ߛ2 ∑ ∏ ௝௜ஷ௝ݍ௜ݍ
ଷ
௜ୀଵ

ଷ
௜ୀଵ ൯ െ ∑ ௜݌௜ݍ

ଷ
௜ୀଵ ,bring	

the	expression	of	 ,௜଴ݍ	 ,௝଴ݍ 	before		level	surplus	consumption	the	get	we	,	function	ܵܥ	into	௞଴ݍ
merger:	

଴ܵܥ ൌ ݔ ൅ ఉିఊ

ଶ
∑ ௜଴ݍ

ଶ ൅ ఊ

ଶ
ଷ
௜ୀଵ ሺ∑ ௜଴ݍ

ଷ
௜ୀଵ ሻଶ																																																				(11)	

2.3. Consumer	Surplus	Level	after	M&A	
Hypothetically	let	company	A	and	B	merge,	we	record	ܿ௜௝	as	the	marginal	cost	of	the	merged	
company	AB.	Internal	production	does	not	participate	in	the	competition.	In	order	to	facilitate	
the	subsequent	derivation,	this	paper	assumes	the	joint	output	of	the	merged	company	is	ݍ௜௝.	
ܿ௞ଵis	the	marginal	cost	of	individual	company	after	merger,The	output	of	individual	companies	
is	ݍ௞ଵ.	After	the	completion	of	merger,the	profit	function	of	AB	is:	

	
ܴ௜௝ ൌ 2൫݌௜௝ െ ܿ௜௝൯ݍ௜௝ ൌ 2ሾߙ െ ܿ௜௝ െ ሺߚ ൅ ௜௝ݍሻߛ െ 	(12)																																		௜௝ݍ௞ଵሿݍߛ

	

Let	ܴ௜௝	do	the	first	partial	derivative	for	ݍ௜௝.When	the	profit	is	maximized:	
	

α െ ܿ௜௝ െ 2ሺߚ ൅ ௜௝ݍሻߛ െ γݍ௞ଵ ൌ 0																																																						(13)	

	

Similarly,	for	the	single	company,	the	profit	maximization	of	C	is:	
	

α െ ܿ௞ െ ௞ଵݍߚ2 െ 2γݍ௜௝ ൌ 0																																																													(14)	

	

Simultaneously	solve	equations	(13)	(14):	
	

௜௝ݍ ൌ
ଶఉ൫ఈି௖೔ೕ൯ିఊሺఈି௖ೖభሻ

ସఉሺఉାఊሻିଶఊమ
																																																																				(15)	

	

௞ଵݍ ൌ
ଶሺఉାఊሻሺఈି௖ೖభሻିଶఊሺఈି௖೔ೕሻ

ସఉሺఉାఊሻିଶఊమ
																																																															(16)	

	
Bring	ݍ௜௝	and	ݍ௞ଵinto	the	CS	function,	the	consumer	surplus	level	in	the	market	after	merger	is:	
	

ܥ ଵܵ ൌ ݔ ൅ ఉିఊ

ଶ
൫2ݍ௜௝

ଶ ൅ ௞ଵݍ
ଶ ൯ ൅ ఊ

ଶ
ሺ2ݍ௜௝ ൅ 	(17)																																													௞ଵሻଶݍ
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3. Reasonable	Conditions	of	Merger	Approval	

Proposition	 1:	 when	 the	 degree	 of	 market	 asymmetry	 meets	 certain	 conditions,	 any	 two	
companies	 reach	 a	 merger	 agreement,	 then	 there	 exists	 the	 marginal	 cost	 of	 the	 merger	
company,	ܿ௡,	which	makes	the	market	consumer	surplus	remain	unchanged.	
Proof:	let	ܵܥ଴=	ܥ ଵܵ,so	the	following	equation	exists:		
	

	
ߚ
2
൫ݍ௜଴ ൅ ௝଴ݍ ൅ ௞଴൯ݍ

ଶ
൅ ሺߛ െ ௝଴ݍ௜଴ݍሻ൫ߚ ൅ 	௞଴൯ݍ௜଴ݍ௞଴൅ݍ௝଴ݍ

										ൌ ఉିఊ

ଶ
൫2ݍ௜௝

ଶ ൅ ௞ଵݍ
ଶ ൯ ൅ ఊ

ଶ
ሺ2ݍ௜௝ ൅ 	(18)																																																			௞ଵሻଶݍ

	

Take	 	௞଴ݍ			,௝଴ݍ	,௜଴ݍ to	 the	 formula	 (18) , let	൫ݍ௜଴ݍ௝଴ ൅ 	௞଴൯ݍ௜଴ݍ௞଴൅ݍ௝଴ݍ as	 ܩ ,	 ܿ௜ ൅ ௝ܿ ൅ ܿ௞ ൌ ்ܿ ,	
therefore:	
	

CS଴ ൌ ݔ ൅ ሺγ െ βሻ ீ

ସሺఉାఊሻమ
൅ ఉ

ଶ
ሾ
ሺଷఈି௖೅ሻమ

ସሺఉାఊሻమ
ሿ																																														(19)	

	

Then	the	right	part	of	formula	(18),	ఉିఊ
ଶ
൫2ݍ௜௝

ଶ ൅ ௞ଵݍ
ଶ ൯ ൅ ఊ

ଶ
ሺ2ݍ௜௝ ൅ 	parts	molecular	whose	௞ଵሻଶ,ݍ

can	be	arranged	as	follows:	
	

ሺ4ߚଷ ൅ ଶγߚ4 െ 6βߛଶሻሺߙ െ ܿ௡ሻଶ ൅ ߙଷሺߛ4 െ ܿ௞ଵሻሺߙ െ ܿ௡ሻ	

൅ሾሺ2ߚଶ ൅ ߛߚ4 ൅ ߚଶሻሺߛ3 െ ሻߛ ൅ ߙሿሺߛଶߚ2 െ ܿ௞ଵሻଶ																																							(20)	

	

Let	 ߙ െ ܿ௡ ൌ ܶ , ଷߚ4	 ൅ ଶγߚ4 െ 6βߛଶ ൌ E, ߙଷሺߛ4 െ ܿ௞ଵሻ ൌ D, ሾሺ2ߚଶ ൅ ߛߚ4 ൅ ߚଶሻሺߛ3 െ ሻߛ ൅
ߙሿሺߛଶߚ2 െ ܿ௞ଵሻଶ=ܥ	.Thus	the	formula	(20)	can	be	written	as	Eܶଶ ൅ ܶܦ ൅ 	the	get	can	we	Then.ܥ
level	 of	 consumer	 surplus	 after	 the	merger,	ܥ ଵܵ .And	 the	 further	 equation	 can	be	written	 as	
follows:	

୉்మା஽்ା஼

ሾସఉሺఉାఊሻିଶఊమሿమ
ൌ

ሺஓିஒሻୋାഁ
మ
ሺଷఈି௖೅ሻమ

ସሺఉାఊሻమ
																																																													(21)		

	

Now	we	note	
ሺஓିஒሻୋାഁ

మ
ሺଷఈି௖೅ሻమ

ସሺఉାఊሻమ
ൈ ሾ4ߚሺߚ ൅ ሻߛ െ Eܶଶ	as:	written	be	can	(21)	Then	.ܯ	ଶሿଶasߛ2 ൅

ܶܦ ൅ ܥ െܯ ൌ 0,	 You	 can	 see	ܧ ൌ ଷߚ4 ൅ ߛଶߚ4 െ ଶߛߚ6 ൐ 0, ܦ ൌ ߙଷሺߛ4 െ ܿ௞ଵሻ ൐ 0.	When	 the	
degree	of	market	asymmetry	before	merger	meets:	∆൒ 0,where	∆ൌ ሺܦଶ െ ܥሺܧ4 െܯሻ,	it	can	be	
known	that	the	equation	has	a	solution:	

௜ܶ௝ ൌ
ି஽േඥ஽మିସாሺ஼ିெሻ

ଶா
	(make	it	positive),	finally,	ܿ௡ሺ௜௝ሻ ൌ ߙ െ ௜ܶ௝,	similarly,	 it	can	be	calculated	

with	ܿ௡ሺ௝௞ሻ	or	ܿ௡ሺ௜௞ሻ.	

Proposition	 2:	 Only	when	 the	marginal	 cost	 of	merger	 company	meets	 the	 condition:	ܿ௜௝ ൏
ܿ௡	,can	the	level	of	consumer	surplus	be	improved.	
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Proof:	taking	AB	merger	as	an	example,	the	consumer	surplus	in	the	market	after	AB	merger	is	
as	follows:	
	

൫ܿ௜௝൯ܵܥ ൌ ݔ ൅ ఉିఊ

ଶ
൫2ݍ௜௝

ଶ ൅ ௞ଵݍ
ଶ ൯ ൅ ఊ

ଶ
ሺ2ݍ௜௝ ൅ 	(22)																																											௞ଵሻଶݍ

After	sorting:	
	

൫ܿ௜௝൯ܵܥ ൌ
ߚ െ ߛ
2

ൈ
2ሾ2β൫α െ ܿ௜௝൯ െ γሺߙ െ ܿ௞ଵሻሿଶ ൅ ሾ2ሺߚ ൅ ߙሻሺߛ െ ܿ௞ଵሻ െ ൫αߛ2 െ ܿ௜௝൯ሿଶ

ሾ4ߚሺߚ ൅ ሻߛ െ ଶሿଶߛ2
൅ ݔ

൅
ߛ
2
ൈ
ሾ4β൫α െ ܿ௜௝൯ െ 2γሺߙ െ ܿ௞ଵሻ ൅ 2ሺߚ ൅ ߙሻሺߛ െ ܿ௞ଵሻ െ ൫αߛ2 െ ܿ௜௝൯ሿଶ
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Therefore,	ௗ஼ௌ
ௗ஼೔ೕ

ൌ
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As	 for	 α ൐ 0, β ൐ γ ൐ 0 , ߙߚ	 ൐ ሺߚ ൅ ሻܿ௞ߛ ,	 thus	 ሺ4ߚଶ ൅ ଶሻሺβߛ2 െ γሻ ൐ 0,2γሺ2β െ γሻଶ ൐ 0, α െ
ܿ௜௝ ൐ ߙ	,0 െ ܿ௞ଵ ൐ 0,so ௗ஼ௌ

	ௗ஼೔ೕ
൏ 0.	It	can	be	proved	in	other	cases.	All	in	all,	the	approval	criteria	

for	the	regulatory	authorities	to	guarantee	the	increase	of	consumer	surplus	level	is:	ܿ௜௝ ൏ ܿ௡.	

4. Summary	

This	paper	studies	the	merger	model	of	three	asymmetric	companies,	and	uses	mathematical	
model	to	deduce	the	marginal	cost	critical	point	of	keeping	consumer	surplus	unchanged	after	
merger,that	 is	ܿ௡.At	 the	 same	 time,	we	use	 the	 formula	 to	prove	 that	we	 should	ensure	 the	
marginal	 cost	 after	 merger	 meets: 	ܿ௜௝ ൏ ܿ௡ .In	 order	 to	 improve	 the	 level	 of	 consumer	
surplus,when	the	degree	of	market	asymmetry	is	large,	the	conflict	of	interest	caused	by	the	
merger	proposal	is	more	acute.For	the	approval	of	a	merger	proposal,	the	marginal	cost	of	the	
merger	company	is	affected	by	many	factors,	so	the	regulatory	authorities	need	to	investigate	
carefully	in	advance.	Strict	ex‐ante	approval	rules	can	reduce	the	possibility	of	invalid	merger;	
at	the	same	time,	continue	to	follow	up	the	merger	situation	after	the	event.	On	the	one	hand,	
the	merger	company	can	stop	loss	 in	time,	on	the	other	hand,	 it	can	ensure	that	the	merger	
proposal	does	not	damage	the	consumer	surplus	level.	
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