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Abstract: With the rapid development of information technology, e-coupons have shown an explosive trend in recent years. 

One of the biggest benefits of e-coupons is that they can achieve precise marketing, that is, they can push different coupons to 

different customers. Although the research on coupons has always been a hot topic, the research on e-coupons has gained 

increasing attention in recent years. With scant attention devoted to the research on the design of coupons for directional 

marketing, we investigate the design of coupon for two businesses under the competitive environment. For the old customers, the 

threshold reduction coupons are used, and for the new customers, the instant reduction coupons are used. Aiming at the 

maximization of the profits of the merchants, a coupon model for new and old customers of two merchants is built in the 

competitive market environment with Stackelberg games. Finally, taking two merchants with different profit as an example, the 

influence of competitors on the coupon delivery strategy of merchants is analyzed by Matlab program. The results show that the 

existence of competitors will force the merchants to further let customer and enlarge the coupon's face value to the maximum 

value they can bear. Overall, the study sheds light on design of e-coupons under competition and provides managers with a 

blueprint to improve profits by targeting shoppers with customized coupons. 

Keywords: Consumer Behavior, Targeted Marketing, E-coupon, Launch Strategy, Game Theory 

 

1. Introduction 

With the rapid development of information technology, 

network has become an important channel for many 

businesses to carry out marketing activities. By December 

2018, the online customer in China has reached 610 million, 

which is 14.4% higher than 2017 and accounting for 73.6% of 

the total Internet users [1]. Coupons are a very popular form of 

promotion in online shopping. In many e-commerce platforms, 

some coupons are often issued to attract consumers. 

As an important promotion tool of Internet marketing, 

e-coupons have shown an explosive trend in recent years. 

Compared with paper coupons, electronic coupons have the 

characteristics of wide spread, fast spread and low spread cost. 

Besides, they also have the greatest advantage of precision 

marketing, that is, they can push different coupons to different 

customers and ensure that the coupons they get are what they 

need. At this time, our coupons become "guided" coupons, 

which can guide users to the direction we want to develop, and 

bring a very obvious promotion effect to businesses. The 

statistics [2] show that 40% of Americans and 50% of French 

will look for coupons for online shopping, compared with 70% 

and 60% in Italy and Spain. However, businesses in China 

often face the situation that e-coupons are not attractive 

enough and the utilization rate is not high. Moreover, if the 

coupon setting is not reasonable enough, it may lead to loss or 

even bankruptcy of the merchants [3]. Therefore, how to 

reasonably develop e-coupons to stimulate more consumers, 

provide a variety of promotion information, segment 

consumers, meet different needs of target consumers and gain 

competitive advantage in the industry is an urgent issue for 

businesses to pay attention to. 

There are many kinds of coupons, such as hotel coupons, 

shopping coupons and airport coupons. The most commonly 

used shopping coupons are those that consume a certain 

amount of money to get a certain amount of coupons, and 

those that are issued to new customers without threshold. 

Research on coupons has a long history. As early as the 1980s, 
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Neslin
 
[4] pointed out that the higher the face value of coupons, 

the more consumers will increase their purchase amount, and 

the greater the purchase amount, the more likely consumers 

are to use coupons; Uri
 
[5] studies the design of the face value 

of a single type of coupons; later, taking into account the 

consumer behavior, Zhang Yin [6] classifies the customers 

and establishes a sales volume model for different types of 

customers, but does not consider the issue of coupons; Xiao [7] 

and Zhang [8] et al. Studied the promotion methods, 

customers' historical behaviors and the influence of coupons 

on consumers' purchase intention; In recent years, many 

scholars [9-11] have studied the issue of enterprise coupons. 

Niu Yang [9] established a coupon model for the demand 

function from the perspective of the supply chain; Si and Yang 

[10] studied the targeted coupon delivery strategy under dual 

channels; Mu and Tang [11] studied the delivery strategy 

under different coupon delivery modes. In general, 

Stackelberg game model is used to study the competition 

strategy of two businesses, such as Song [12] to study the sales 

strategy from the perspective of channel management based 

on Stackelberg game. With the rise of e-coupons, research on 

e-coupons began to emerge [13-17]. For example, Josep Lluis 

[14] gives an overview of the research on e-coupons; Paul [15] 

studies the redemption of competitive e-coupons; Chun [16] 

studies the acquisition and use of restaurant mobile coupons, 

pointing out that restaurant aggregation has both advantages 

and fierce competition. Although predecessors have done a lot 

of relevant research in the field of coupon design, but in the 

competitive environment, the design of targeted marketing 

coupons for different customers of two businesses is still 

relatively rare. In this paper, we extend the literatures on 

coupon and examining different types of coupons for new and 

old customers. Also we propose a model to find the optimal 

design of the coupons for two businesses in competitive 

environment. 

The remainder of the paper is organized as follows. In the 

next section, we propose some problem definition and 

formally investigate the coupon-design decisions including 

the coupon’s face and the threshold value for different 

coupons in competitive environment. In the third section, we 

further investigate equilibrium conditions through numerical 

analysis. Finally, we conclude by summarizing contributions 

and implications. 

2. Model Formulation 

2.1. Problem Definition 

In order to stimulate consumers' consumption, businesses 

usually provide different coupons for different customers. For 

example, for the old users with low consumption, they will 

push threshold reduction coupons to improve their 

consumption. For the new users, they will push instant 

reduction coupons to attract new customers. For this reason, 

we assume: 

(1) E-coupon types 

In this paper, we consider pushing threshold reduction 

coupons to old customers; for new users, we consider pushing 

instant reduction e-coupons to attract more new customers. 

(2) Consumer types 

According to the literature [1], when consumers actually 

purchase, due to the minimum consumption limit of the 

threshold reduction coupons launched by merchants, they can 

directly use the coupon when their planned purchase amount 

reaches the minimum consumption amount; when their 

planned purchase amount is lower than the minimum 

consumption amount, assuming that consumers are rational, 

there are two possibilities: One is that if the planned purchase 

amount of consumers is far from the minimum consumption 

amount, the purchase amount will not be increased, that is, the 

e-coupons will be abandoned; the other is that when the 

planned purchase amount of consumers is close to the 

minimum consumption amount, the purchase amount will be 

increased to the minimum consumption amount of e-coupons 

to use the coupons. For new customers, it is assumed that as 

long as they consume, all of them will use instant reduction 

e-coupons. 

(3) Consumers have no financial constraints 

Assuming that the consumers is not constrained by funds, 

once the consumers' planned purchase amount is close to the 

minimum consumption amount, they can add funds to meet 

the minimum consumption amount. 

(4) Preconditions for consumers to increase the purchase 

amount to the minimum consumption amount 

When the planned purchase amount of the consumer is 

close to the minimum consumption amount, if the utility of the 

threshold reduction e-coupon is greater than the cost of 

increasing the expenditure amount, the consumer will be 

willing to purchase more to use the threshold reduction 

e-coupon, that is XMDc −≥  

Where, cD
 
is the face value of the threshold reduction 

e-coupon, M is the actual purchase amount, and X is the 

planned purchase amount. It is estimated conservatively that if 

the actual purchase amount of consumers is calculated at the 

deduction point (in reality, it will be slightly more than the 

threshold point), when the planned purchase amount of 

consumers
cp DDX −≥ , consumers are willing to add the 

amount to the threshold point 
pD  to enjoy the preferential 

policy. 

(5) The design of e-coupons 

For the old customers, threshold reduction e-coupons are 

adopted, but only one threshold point is considered, that is, 

when the consumer consumes
pD , a coupon with face value of 

cD  will be given. Multiple threshold points are not 

considered; for the new customers, instant reduction coupons 

are adopted, if the consumer's consumption exceeds the 

coupon's face value, the consumer only needs to pay the 

amount after the coupon's face value is reduced; if the 

consumer's consumption amount does not reach the face value 

of the coupon, the consumer does not need to pay any fees, 

and the merchant will keep the change. 

In addition, under the competitive environment, in order to 

compete for new and old customers, the game between the two 
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merchants A and B, whose profit margins are close to each 

other and who sell similar goods, is considered. Assumptions 

as follows: 

(6) There are ABN  common old customers between the 

two businesses A and B. Besides, there are AN  old 

customers in business A and BN old customers in 

business B. AN  old customers in business A are 

allowed to register as new customers in business B at 

the same time. Similarly, BN  old customers in 

business B can also register as new customers in 

business A, but ABN  old customers in both 

businesses will no longer be allowed to register as new 

customers for enjoying instant reduction coupons; 

(7) It is assumed that all consumers have no preference, 

that is to say, they will choose the business which 

offers the most attractive promotion policies. The 

number of new customers attracted by the business is 

not only affected by the promotion policies of the 

business itself, but also by the promotion policies of 

the competitive business; 

(8) Assume that the higher the threshold point, the greater 

the returned amount, i.e. the greater the coupon face 

value; 

(9) Only consider the case of one consumption, that is, for 

the customers of two businesses, they may receive two 

threshold reduction coupons at the same time, but they 

will choose one which they meet the threshold point 

and offer a large amount of discount according to the 

amount they plan to purchase; 

(10) For the single old customer who does not reach the 

threshold point in two businesses, there is no doubt 

that they will participate in the instant reduction 

promotion of another business as new customers. 

The variables used in this section are shown in Table 1: 

Table 1. Variables in the e-coupons design model of two merchants in competitive environment. 

Variables implication 

iX  The planned purchase amount of each old customer of the two businesses is a random variable, BAi ,=  

( )xfi  
The probability density of the planned purchase amount of the old customers BAi ,=

 

iN
 

Number of online old customers belonging to business i only, BAi ,=
 

ABN
 

Number of online old customers belonging to both A and B businesses
 

ip
 

Unit cost ratio of two businesses, BAi ,=
 

iY
 

The purchase amount of each new customer of the two businesses, which is a random variable,
 

BAi ,=
 

( )ygi  
Probability density of new customers' purchase amount,

 
BAi ,=

 

( )B

d

A

d

i DDM ,
 

the number of new customers attracted by business i, which is the function of A

dD and B

dD  
iΠ  the profit after promotion, BAi ,=

 

Decision variables 

i

pD  the threshold point of business i, BAi ,=  

i

cD
 

the face value of the threshold reduction e-coupons provided by business i, BAi ,=
 

i

dD
 

the face value of the instant reduction e-coupons provided by business i, BAi ,=
 

 

2.2. Model Formulation 

First, consider the profit of business A: 

The profit of the business A is composed of the basic profit 
A

0Π
 
before the promotion and the profit brought by the 

promotion. 

the basic profit： 

( ) ( ) ( )ABAAA

A NNdxxfxpx +×−=Π ∫
1max

0
0

, 

Then consider the profit due to promotions: 

1) First of all, consider the old customers only belonging to 

business A, according to the assumption (8) and (9), 

For the ( )∫
−

×
A
c

A
p DD

AA dxxfN
0

old customers who do not reach 

the threshold point and are far away the threshold point, they 

will transfer to business B to enjoy the instant reduction 

coupons of new customers, so business A will lose the profits 

brought by the consumption of these customers; 

For the ( )∫
−

×
A
p

A
c

A
p

D

DD

AA dxxfN old customers, there are two 

possibilities for those people who are close to the threshold 

point but fail to reach the threshold point. When 

( ) B

d

A

c

A

p DDDX >−−1 , the amount of consumption is closer to 

the threshold point, they will choose to enjoy the threshold 

reduction coupons provided by business A; on the contrary, 

when ( ) B

d

A

c

A

p DDDX <−− , consumers will turn to business B 

as new customers; 

For the ( )∫
′1max

A
pD

AA dxxfN  old customers whose consumption is 

more than threshold points, there is no doubt that they will 

choose to enjoy the threshold reduction coupons provided by 

business A. 

Therefore, the profit of this part is 
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( ) ( ) ( )

( ) ( ) ( ) { }

( ) ( ) ( ) ( )

0 0

0

1

1

1

A A A A
p c p c

A

A A B A A B
p c d p c d

A B
c d

A A A A
p c p c

A A
p p

A A B A A B
p c d p c d

D D D D

N A A A A

D D D D D D

A A A A D D

D D D D

D D

A A

A p A c A A

D D D D D D

N f x dx p x f x dx

N f x dx p x f x dx I

p D x f x dx D N f x dx I

− −

− + − +

< <
− −

− + − +

 
 ∆Π = − × × − × ×
  

 
 − × × − × × ×
  

 
 + − − − × × ×
  

∫ ∫

∫ ∫

∫ ∫ { }

( )

0

max1

B A
d c

A
p

D D

A

c A A

D

D N f x dx

< <

′

− × × ∫

 

2) Second, consider the old customers who belong to both 

business A and B. According to the assumption (8) and 

(9), 

For the old customers who belong to both businesses A and 

B, they can compare the promotion policy of business A and B 

and choose the most suitable businesses for their consumption 

according to their planned consumption amount. 

For the old customers with the consumption amount 

between 0 and A

c

A

p DD − , there are two possibilities. When 

A

c

A

p

B

p DDD −< , the old customers with the consumption 

amount between 
B

pD  and A

c

A

p DD −  will choose to use the 

threshold reduction e-coupon provided by business B, and for 

business A, the original profits of this part of the consumption 

will be lost; the old customers with the consumption amount 

between 0 and 
B

pD will still not enjoy any discount, so there 

will be no change in profits; when A

c

A

p

B

p DDD −> , the old 

customers with the consumption amount between 0 and 
A

c

A

p DD − will still not enjoy any discounts either; 

For those people whose consumption amount is close to the 

threshold point, but fails to reach the threshold point, when 

( ) B

c

A

c

A

pA DDDX >−− , the customer will choose to enjoy the 

threshold reduction coupon provided by merchant A whether 

the threshold reduction point 
B

pD of merchant B is satisfied 

A

p

A

c

A

p

B

p DDDD <−<  or A

p

B

p

A

c

A

p DDDD <<− ; otherwise, if 

( ) ( ) B

c

A

c

A

pA

A

c

A

p DDDXDD +−<≤− so when 

A

p

A

c

A

p

B

p DDDD <−≤ , the customer will choose the threshold 

reduction coupon provided by merchant B; When 
A

p

B

p

A

c

A

p DDDD <<− , due to the preferential policies of 

merchant A, so it is natural for customer to choose the 

threshold reduction coupon provided by merchant A; 

When A

p

B

p DD < , the customers with consumption amount 

above the threshold reduction point 
A

pD
 
will obviously 

choose the threshold reduction coupons provided by business 

A; when A

p

B

p DD > , the customers with consumption amount 

between 
A

pD  and 
B

pD  will still choose the threshold 

reduction coupons provided by business A, but if the 

customers with consumption amount above 
B

pD
 
will choose 

the threshold reduction coupons provided by business B, 

business A will lose the profits of this part; 

Therefore, the profit changes 
A

N AB
∆Π brought by the 

customers who belongs to the businesses A and B are as 

follows: 

( ) ( ) ( ) { } ( ) ( ) ( ) ( ) { }

( ) ( ) ( )

1 1

1

A A A A A A
p c p c p p

B A A B A A A
p p c p p c p

B B A A B A A B
p p p c c p c c

A A B A A
p c c p c

A A A A
p c p c

D D D D D D

A A A

AB AB A A A AB A A p A cD D D D D D D

D D D D D D D D

D D D D D

AB A A A

D D D D

N f x dx p xf x dx I N f x dx p D x f x dx D I

N f x dx p xf x dx

− −

< − < − <
− + − +

− + −

− −

 
 ∆Π = − × × − × + × × − − − ×
  

− × × −

∫ ∫ ∫ ∫

∫ { } ( ) ( ) ( ) ( ) { }

( ) ( ) ( ) ( ) { }

( )
max1

1

1

B A A
c p p

B A A A A A B A
p p c p p c p p

A A A A
p c p c

A A
p p

A A A B
p c p p

A A A A
p c p c

A
p

D D D

A A

AB A A p A cD D D D D D D D

D D D D

D D

A A

AB A A p A c D D D D

D D D D

AB A

D

I N f x dx p D x f x dx D I

N f x dx p D x f x dx D I

N f x dx

+

≤ − < − < ≤
− −

− < ≤
− −

′

   
   × + × × − − − ×
      

 
 + × × − − − ×
  

+ ×

∫ ∫ ∫

∫ ∫

{ } ( ) { }

( ) ( ) ( ) { }

max1 max1

1

B
p

B A A B
p p p p

A
p

A B
p p

B B
p p

D

A A

c AB A cD D D D

D

AB A A A D D

D D

D I N f x dx D I

N f x dx p xf x dx I

≤ <

′ ′

<

   × − × + × × − ×   

 
 − × × − ×
  

∫ ∫

∫ ∫

 

3) Finally, consider the new customers transferred from the 

business B and the new customers attracted 

It can be similarly obtained from (1) that for the old 

customers of business B who do not reach and are far away 
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from the threshold reduction point, they will turn to business A 

to enjoy the instant reduction coupons of new customers, and 

for those who are close to the threshold reduction point but do 

not reach the threshold reduction point, when

( ) A

d

B

c

B

pB DDDX <−− , consumers will turn to business A as 

new customers, and the benefits are as follows respectively: 

( ) ( ) ( )

( ) ( ) ( ) ( )∫∫∫

∫∫∫

×××











−−+

×××−

−

−

2max

0

2max

000

A
d

B
c

B
p

A
d

A
d

B
c

B
p

A
d

D

A

DD

BB

D

AA

A

d

D

A

DD

BB

D

AA

dyygdxxfNdyygypDy

dyygdxxfNdyyygp

 

and 

( ) ( ) ( )

( ) ( ) ( ) ( )∫∫∫

∫∫∫

×××













−−+

×××−

+−

−

+−

−

2max2max

00

y
A
d

A
d

B
c

B
p

B
c

B
p

A
d

A
d

A
d

B
c

B
p

B
c

B
p

A
d

D

A

DDD

DD

BB

D

AA

A

d

D

A

DDD

DD

BB

D

AA

dyygdxxfNdyygypD

dyygdxxfNdyyygp

 

In addition, due to the preferential strength of business A, new customers are attracted, so their benefits are as follows: 

( ) ( ) ( )

( ) ( ) ( ) ( )∫∫

∫∫

××













−−+

××−

2max2max

00

,

,

A
d

A
d

A
d

A
d

D

A

B

d

A

d

A

D

AA

A

d

D

A

B

d

A

d

A

D

AA

dyygDDMdyyygypDy

dyygDDMdyyygp

 

Therefore, the profits 
A

newΠ  generated by new customers attracted by business A is 

( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( )

( ) ( )

0 0 0

max 2 max 2

0

0 0

max 2

y

B BA A
p cd d

B B
p c

A A
d d

B B AA A
p c dd d

B B
p c

A
d

D DD D

A

new A A B B A

D D

A

d A A B B A

D D

D D DD D

A A B B A

D D

A

d A A B

D

p yg y dy N f x dx g y dy

y D p y g y dy N f x dx g y dy

p yg y dy N f x dx g y dy

D p y g y dy N

−

−

− +

−

Π = − × × ×

 
+ − − × × × 
  

+ − × × ×

 
+ − − × 
  

∫ ∫ ∫

∫ ∫ ∫

∫ ∫ ∫

∫ ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) ( )

max 2

0 0

max 2 max 2

,

,

B B A
p c d

B B A
p c d

A A
d d

A A
d d

D D D

B A

D D D

D D

A A B

A A d d A

A A A B

d A A d d A

D D

f x dx g y dy

p yg y dy M D D g y dy

y D p y yg y dy M D D g y dy

− +

−

× ×

+ − × ×

 
+ − − × × 
  

∫ ∫

∫ ∫

∫ ∫

 

All in all, the final revenue AΠ generated by the promotion 

of business A is 

A

new

A

NN

A

A ABA
Π+∆Π+∆Π+Π=Π 0         (1) 

Similarly, we can get the revenue BΠ  generated by the 

promotion of business B as follows 

B

new

B

NN

B

B ABB
Π+∆Π+∆Π+Π=Π 0         (2) 
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The specific expression is similar to that of business A, so it 

will not be repeated here. 

In this way, for the information of business A and B is 

symmetrical, they can fully observe each other's 

decision-making behavior. The goal of the two businesses is to 

choose the right i

pD , 
i

cD
 and

i

dD
 to maximize their own 

benefits, that is 

A

new

A

NN

A

A ABA
Π+∆Π+∆Π+Π=Π 0max      (3) 

And 

B

new

B

NN

B

B ABB
Π+∆Π+∆Π+Π=Π 0max      (4) 

2.3. Model Solution 

Because this is a very complex game theory problem with 

three decision variables, we cannot find its numerical solution, 

but we can combine simulation analysis, based on Stackelberg 

game for reverse reasoning. Given the decision-making 

structure of first mover merchants, the follower merchants 

make decisions, thus forming the optimal decision-making set 

of follower merchants to first mover merchants' behaviors; 

then it is transformed into the decision-making problem of 

first mover merchants. Given the optimal decision-making set 

of follower merchants, first mover merchants determine their 

choice to maximize their own profits. This will goes on and on 

until one side can't go on. The algorithm steps are as follows: 

1) Suppose business A (first mover merchant) takes the lead 

in initiating the offer and sets its threshold reduction 

point as A

pD , its coupon combination as ( A

pD , A

cD , A

dD ) 

will be obtained according to the optimal strategy of a 

single merchant's coupon (introduced in another article); 

2) According to the promotion strategy of business A and 

the average consumption of its old customers, business B 

sets the initial threshold reduction point B

pD 0 ,
 and also 

obtains the optimal preferential combinations ( B

pD 0
, B

cD 0
,

B

dD 0
) from the optimal strategy of a single merchant's 

coupons, then calculates the corresponding profits 
B

0Π
according to formula (2); 

3) Then, on the basis of the initial value 
B

pD 0 , the threshold 

reduction point 
B

pD  is incremented in steps of ∆ = 10 

yuan, and steps (2) are repeated to obtain the optimal 

preferential combination (
B

piD ,
B

ciD ,
B

diD ) and 

corresponding profit B

iΠ in turn; 

4) Repeat step (3) until the upper bound of the threshold 

reduction point set by business B is reached, and 

compare the revenue 
B

0Π with each revenue 
B

iΠ (i=1, 2, 

3……), find out the maximum value *BΠ and the 

corresponding preferential combination (
*B

pD ,
*B

cD ,
*B

dD ) 

which is the best decision made by business B for 

business A; 

5) On the contrary, according to the preferential policies of 

business B, business A will repeat steps (2) - (4) to get 

the optimal decision-making combination (
*A

pD ,
*A

cD ,
*A

dD ); 

6) Business A and B repeat this until one of them is unable 

to continue due to the loss of profits and exits the game. 

3. Numerical Analysis 

Suppose business A and B sell the same type of products. 

Considering that they are in a completely competitive 

environment, when business A initiates a promotion, merchant 

B will respond accordingly. Let the unit cost ratio of business 

A is 6.0=Ap , the unit cost ratio of business B is 

4.0=Bp , that is, the unit profit of business B is larger than 

that of business A. Suppose the per capita consumption 

amount 
AX  of business A follows the normal distribution, 

that is ( )，220,80N~AX  and the per capita consumption 

amount of business B ( ).50,100N~ 2

BX  Suppose that the 

number of old customers which is only belong to the business 

A is 1350, that is 1350=AN , and its maximum consumption 

amount Max1 = 800 yuan. Suppose that the number of old 

customers which is only belong to the business B is 860, that is 

860=BN , and its maximum consumption amount max2 = 

1200. The common customers of both businesses A and B is 

200, that is 200=ABN . 

Since the number of new customers is not only affected by 

the face value of their own discount coupons, but also affected 

by the face value of their opponents' discount coupons, it is 

assumed that the number of new customers of business A is a 

function as 

B

d

A

d

B

d

A

d

B

d

A

d

A DDDkDkDDM 1010102101 log100log1000loglog),( −=−=  

Assume that the function of the number of new customers 

of business B is 

A

d

B

d

A

d

B

d

A

d

B

d

B DDDkDkDDM 1010102101 log120log800loglog),( −=′−′=  

Assume that the consumption amount of each new customer 

follows a normal distribution as, 

( ) BAiyefY i

i

di

p

D
y

i

i ,,
2

1
(y)~

2

2

2

1

=+∞∞−∈
×

= ×










−
−

−

，，σ

σπ
 

Suppose business A starts a promotion and adopts the 

promotion strategy as 100=A

pD , 20=A

cD , 10=A

dD . so 

business B looks for its own optimal preferential combination 

according to the action of business A. In order to simplify the 

calculation, suppose that the threshold point 
B

pD is increased 

by 10 yuan between ( ]1000,0 . Under one certain 
B

piD , the 

optimal combination ( )B

di

B

ci

B

pi DDD ，，
is found, and the 

corresponding revenue B

iΠ  is obtained according to formula 
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(2), and the final combination ( )*** B

d

B

c

B

p DDD ，， with the 

highest return value of business B is obtained according to 

step (4). Using MATLAB and step-by-step search, table 2 is 

obtained as follows: 

Table 2. Optimal coupon design scheme between business A and B in each 

period. 

 
Business A Business B 

A

pD  A

cD  A

dD  
AΠ  B

pD  B

cD  
B

dD  
BΠ  

1 100 18 6 46718.3 --- --- --- --- 

2 --- --- --- --- 100 18.65 15.05 80367.5 

3 100 20.02 20.16 33602.8 --- --- --- --- 
4 --- --- --- --- 80 28.10 26.39 65351.9 

It can be seen from table 2 that under the condition that no 

competitor exists, business A obtains the optimal coupon delivery 

strategy when the threshold reduction point is set to 100: Deduct 

18 yuan when consumption amount reach 100 yuan for the old 

customers, deduct 6 yuan for the new customers when they are 

shopping, and the profit is 46718.3 yuan; 

At this time, if business B participates in the competition, in 

order not to lose the old customers, and strive for new 

customers as much as possible. Therefore, business B's 

strategy is to compete with business A, preferring to lose 

money on the old customers, business A will put the face value 

slightly higher than that of business A, and at the same time 

enlarge the face value of the coupon for new customers to 

15.05 yuan, so that the customers belonging to both businesses 

A and B will choose business B to consume for their own 

interests; 

In the face of competition from business B, business A 

adjusted its coupon delivery strategy: the preferential quota 

for old customers was increased to 20.02 yuan, while the 

preferential quota for new customers was also increased to 

20.16 yuan, which would bring the customers originally 

belonging to business B to join as new customers of business 

A, but its revenue would be much lower than the original, 

down to only 33602.8 yuan. 

In the case of changes in the competitive environment, in 

order to retain the old customers, business B reduces the 

threshold for the old customers and its promotion strategy is 

changed as deduct 28.10 yuan when its consumption reach 80 

yuan, and then increases the preferential quota for new 

customers to 26.39 yuan. At this time, the revenue of business 

B will also decrease to 65351.9. Till now, the calculation will 

be stopped because there is no new preferential strategy for 

business A, which means that business A can no longer 

participate in the competition. The above also explains that 

some big businesses with high profits in real life often use this 

vicious competition strategy to defeat competitors, such as the 

previous didi taxi case. 

4. Conclusion 

Different types of coupons are designed according to the 

new and old customers in this paper. For the old customers, the 

threshold reduction coupons are used; for the new customers, 

the instant reduction coupons are used. And then based on the 

classification of consumer behavior, in the view of merchants, 

a coupon model for new and old customers of two merchants 

is built in the competitive market environment. Finally taking 

two merchants with different profit as an example, the 

influence of competitors on the coupon delivery strategy of 

merchants is analyzed. The results show that the existence of 

competitors will force the merchants to cut profit in favor of 

the customers and enlarge the coupon’s face value to the 

maximum value they can bear. 

In this paper, the coupon design strategy of two merchants 

in the competitive environment is studied. In the future, the 

coupon design strategy model of more than two merchants or 

on the premise of consumer preference can be further studied. 
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