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Abstract: Based on the Expected Utility Theory and Regret Theory, the Extended Regret Theory (ERT) 

is proposed in this paper to study the optimal pricing strategy of retailers in e-commerce environment. 

Taking the diversity of sales channels and the uncertainty of consumers in e-commerce environment into 

consideration, author of the paper designs an extended regret utility function which comprehensively 

considers both pessimistic and optimistic attitudes of decision makers in retailing industry to describe 

their regret-avoidance behavior. According to the sensitivity analysis, it is found that the optimal retail 

price decreases as the consumer price sensitivity coefficient increases, yet does not show variation with 

changes of the consumers pessimism degree. Moreover, the optimal retail price(s) obtained under EUT, 

ERT and combination of EUT and ERT represent the same. 
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0 Introduction 

The extensive application of Internet and mobile devices has led to the explosive development of e-commerce 

and great changes in the way retailers sell products. Combination of online sales and offline distribution has become 

the main choice of retailers. And the development of optimal pricing strategy has long been a key concern for supply 

chain managers and researchers. For pricing strategies under different sales channels, Gan et al[1] studied the pricing 

of new and remanufactured products under separate sales channels and conducted an empirical analysis of the 

pricing strategy; There's also researchers [2-3] studying the pricing problem of different sales channels under different 

circumstances. However, few of them in the circle takes notice of the influence of decision makers and decision 

theory on pricing decisions under different sales channels. This paper proposes the ERT model to describe the regret 

avoidance behavior of decision makers in e-commerce environment. 

EUT believes that the decision makers are completely rational and the rationality of decision makers in its 

model is reflected in decision makers' expectation based on the expected utility function [4], and the objective 

function of decision is to maximize the expected utility. However, in real life, given that most decision makers are 

not completely rational, the optimal pricing strategy of retailers solely based on EUT deviates from the actual supply 

chain pricing decision [5]. In response to that, the prospect theory [6]is developed to quantify the extent to which 

decision makers are affected by risk preference in the supply chain decision-making process. However, in the 

process of real optimal pricing decision-making, decision makers are affected not only by risk preference, but could 
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also by regrets. Regret is a kind of negative emotion that decision makers increasingly experience in life, and is 

mostly triggered by the decision makers' imagination after comparing the results of the unchosen decision-making 

schemes with that of the already done ones. Zhang Shunming and Ye Jun[7], as well as Li Haijun and Xu Fuming et 

al.[8] pointed out respectively that in behavioral decision-making process, regrets emphasize the existence of “repent 

function” caused by not choosing a different decision-making scheme. It is believed that each decision will produce 

an opposite (selecting another) connection and will be compared with the current decision. If the current decision 

presents a better possible outcome than that of another unchosen one, it provides the decision maker a psychological 

feeling of gain, otherwise providing a feeling of loss. Regret Theory (RT) was first proposed by Bell (1982).[9] it is 

later pointed out that the single-factor utility function cannot well describe the irrational behavior of decision-makers. 

Therefore, factors such as regret and satisfaction are introduced to the utility function. 

RT is widely used in various fields because it reveals the psychological changes in decision making [10-13]. 

However, few study approaches the pricing and purchasing strategy of supply chain by taking advantage of RT. 

Based on EUT and RT, this paper first determines the reference points of decision makers' regrets in e-commerce 

environment in light of their pessimistic and optimistic attitudes, and then introduces ERT based on regret and 

satisfaction. In this theory, the exponential function is used to quantify the effectiveness of decision makers based 

on the reference point of regret emotions. Different positive utility indexes and negative utility indexes are used to 

quantify the effects of satisfaction and regret on decision makers. Compared with the traditional RT utility function, 

author of the paper does not solely refer to the reference point of regret emotions when determining the result of the 

best decision scheme after event, but also the degree of pessimism and optimism of the decision maker. At the same 

time, the optimal pricing model based on ERT proposed in this paper not only can effectively reflect the bounded 

rational behavior characteristics of retailers' decision-making in e-commerce environment, but also reflect the 

influence of decision makers' regret emotions and thus enjoying a strong practical application prospect.  

1 Problem explanation and model development 

1.1 Questions 

In the process of supply chain operation, retailers' pricing strategy is directly related to the sales volume of 

products and the overall profits. However, in the case of e-commerce, the uncertainty of consumers increases while 

the distribution channels of supply chain diversify. As the proposer of the optimal pricing strategy, retailers are 

subject to certain characteristics of bounded rational actor. Therefore, it is not very practical to use the expected 

utility theory framework alone to describe retailers’ decision-making behavior. Whether the retailer's regret will also 

affect the formulation of its optimal strategy is also a question worth studying. In order to study impact of changes 

in supply chain environment on decision makers' pricing decision in e-commerce environment, this paper proposes 

a retailer's pricing decision model based on the extended regret theory, in the hope of providing effective theoretical 

and model support for practically optimizing retailers’ pricing decisions in e-commerce environment. 

1.2 Symbolic explanation and model assumptions 

For the convenience of explanation, the wholesale price of unit product is referred to as w , retail price as p , 

order quantity as q , actual market demand of product as D and product residue value as b . At the same time, the 

following model hypothesis is given: 

Hypothesis ①: According to the scope of customer perceived utility set by Akcura et al[14], this paper assumes 
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that the price range of the product is  ,L Hp p p ；
Lp denotes the lowest price a retailer can accept for a product 

while 
Hp  denotes the highest price a consumer can accept for a product.  

Hypothesis②: The initial market demand of the product is X , subject to uniform distribution and normal 

distribution, etc. In order to show the relationship between the optimal pricing and purchasing strategy with the 

corresponding parameters, it is assumed that X  is subject to uniform distribution alone, i.e. ( )1 2~ ,X U    

Considering the price dependence of product market demand [15], we set the market demand as below: 

 

( )=D λ p X                    (1)  

 

Wherein, ( ) δλ p ap−=  is the product price dependence function [16]; a  is a constant and 0a   indicates the 

consumers' perception of the price of the product; δ  refers to the price sensitivity coefficient of consumers affected 

by the price of the product, 1δ  ，and the larger the value of δ  , the stronger the consumer is affected by the 

product price; X is a random variable representing the initial market demand of the product. ( )f X  and ( )F X  

represent respectively the probability density function and the cumulative probability distribution function of X . 

Assuming random variable D  is the actual market demand of the product, and probability density function and 

cumulative probability distribution function of which are ( )g D   and ( )G D  respectively. Therefore, the 

relationship between the random variable D  and X  could be shown as:  

( )
( )

( )
1

g D f X
λ p

=              (2)  

 

1.3 Expected utility model 

When the order quantity q  of the product is greater than its actual market demand D , the expected sales 

volume of the product is: 

 

( ) ( )

( ) ( ) ( )( ) ( )

( )( ) ( ) ( )( )

1

0

0

0

d

d

d

q

q
λ p

q
λ p

E q Dg D D

λ p X f X λ p λ p X

qF q λ p λ p F X X

=

=   

= −







   (3)  

 

At this point, the expected surplus amount of the product is: 

 

( ) ( ) ( )

( )( ) ( )( )

( )( ) ( )

0

0

1

ˆ d

d

q

q
λ p

E q q D g D D

q λ p X f X X

qF q λ p E π

= −

= −

= −



       (4) 
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When the order quantity q  of the product is smaller than or equal to the market demand D , the expected 

sales volume of the product is: 

 

( ) ( )

( ) ( )
( )

( )

( )( )( )

2 d

d

1

q

q
λ p

E q qg D D

q f X λ p λ p X

q F q λ p

+

+

=

=   

= −



      (5)  

 

The expected sales volume obtained by combining formula (3) and (5) is: 

 

( ) ( ) ( )

( )( ) ( ) ( )( )

( )( )( )

( ) ( )( )

1 2

0

0

d

1

d

q
λ p

q
λ p

E q E q E q

qF q λ p λ p F X X

q F q λ p

q λ p F X X

= +

= −

+ −

= −





   (6)  

 

Therefore, the expected profit of the retailer obtained from formula (4)- (6) is: 

 

( ) ( ) ( )

( ) ( ) ( ) ( )( )

0

ˆ

d

r

q
λ p

E π pE q wq bE q

p w q b p λ p F X X

= − +

= − + − 
   (7) 

 

According to Hypothesis②, when
( )1 2~ ,X U μ μ

, the retailer's expected profit function is：  

 

( )

( )

( )( )

( ) ( )

( )

( )
( ) ( )

( )

1

22
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2 1 22

2 1

1 2

1 2
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, .
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rE π

p w q X μ

λ p b p μq q
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μ μ λ p λ p

p w q μ X μ

μ μ λ p
b w q p b X μ

− 


 −
− − + 

−   =
+ −  


+
− + − 

   (8)  

 

Proposition 1: When ( )1 2~ ,X U μ μ , the retailer's expected profit ( )rE π is a concave function of the retail 

price p , and there exists an optimal retail price 
EUTp  to maximize the retailer's expected profit. 

Proof: Solve the first and second partial derivatives of ( )rE π   respectively by retail price p   and order 

quantity q  for formula (8). 
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Since 0, 1Q δ   and
2 1μ μ , according to formula (9), when the retail price of the product 1

δp aμ Q , 

( )d d 0rE π p  , the expected profit of the retailer ( )sE π  monotonically increases with respect to p ; when

2
δp aμ Q , ( )d d 0rE π p  , then ( )sE π  decreases monotonically with respect to p ; and given that ( )sE π  

is a continuous function of the retail price p , the retailer's expected profit has a maximum point. At the same time, 

in formula (10), when 1 2
δ δaμ Q p aμ Q  , 

( )2

2

d
0

d

rE π

p
 , it is indicated that the expected profit of the retailer 

is a concave function of the retail price p . Therefore, when 1 2
δ δaμ Q p aμ Q  , there exits the optimal retail 

price 
EUTp  that maximizes the expected profit of the retailer, thus Proposition 1 is proved.  

 

Proposition 2: When ( )1 2~ ,X U μ μ , retailer's expected profit ( )rE π  is a monotonic decreasing function of 

consumer price sensitivity coefficient δ . 

 

Proof: Solve the first and second derivatives of formula (7) for consumer price sensitivity coefficient δ  
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   (11) 

 

In the above formula, when 1 2
δ δaμ Q p aμ Q  and ( )1μ Q λ p , ( )2 2 2

1μ Q λ p , so ( )d d 0rE π δ  ; 

when 2
δp aμ Q  , then ( )d d 0rE π δ   . Therefore, retailer's expected profit ( )rE π   is monotone decreasing 

function of consumer price sensitivity coefficient δ . Proposition 2 is proved. 

The optimal retail price under the circumstance when the retailer expects to maximize profit can therefore be 

solved by ( )d d 0rE π p =  in formula (9): 
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( ) 11 2δ δM δ p bδp −= + +                    (12)  

 

In the above formula,
( )2 12M a μ δμ Q= −

 . In formula (11), when the retailer's price sensitivity coefficient δ  

varies, the optimal retail price obtained by the retailer becomes different. For example, when 1δ = , EUTp M b= − ; 

but when 2δ = , 
( )2 6 3EUTp b M b= + −

.Therefore, the optimal retail price is affected by such factors as the 

distribution of product market demand, order volume, consumer price perception constant, consumer price 

sensitivity coefficient, etc. 

To solve the maximum and minimum expected profits of the retailer, we can see from theorem 1 that : 

 

when  ,EUT L Hp p p , 

 
( ) ( )( )

 
( ) ( )( ) ( )( ) 

,
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L H

L H

r r L
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p p p
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

=

=
   (13)  

 

          when  ,EUT L Hp p p , 

 
( ) ( )( ) ( )( ) 

 
( ) ( )( ) ( )( ) 

,

,

max max ,

min min ,

L H
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r r L r H
p p p

r r L r H
p p p

E π E π p E π p
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



=

=
(14) 

 

The retail prices at this point are the prices at which the retailer gains the maximum or minimum profit. 

1.4 Extended regret utility model 

Quiggin (1994) [17] and Sugden (1993) [18] put forward the axiomatic regret theory, using ( ) ( )( )Ĥ U t U s−  

to represent the utility (regret utility function) generated by decision maker's regret emotions. It is a function 

satisfying ( )ˆ 0 0H = , ( )ˆ 0 0H = , in which t and s  represent the two decision-making strategies of the decision 

maker respectively. Specifically, ( )U t  represents the actual expected utility of the decision maker while ( )U s  

the reference point of regret utility of the decision maker after event. 

In the existing research, most researchers take the best afterwards decision result of the decision-maker as the 

reference point of regret emotions, where ( ) ( )( )ˆ 0H U t U s−   always holds. When ( ) ( )U t U s=  , the decision-

maker’s scheme t  and the best decision-making scheme  are the same, and only under this circumstances, the 

decision makers will not produce negative effect because of regret emotions, and such function is called the 

traditional regret utility function (as marked by dash line in figure 1). However, in the practical decision-making 

process, the decision maker does not always take the best decision outcome after event as the reference point of 

regret. For example, when the decision maker is always optimistic about life, he may take the industry average 

income as a reference point for actual decision-making results. In such case, the regret utility function produces 
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positive value, thus the traditional regret utility function fails to demonstrate the effect of positive utility on decision 

makers.   

Therefore, this paper establishes an optimal pricing model based on RT according to the degree of pessimism 

and optimism in the optimal pricing decision of retailers. In the process of model establishment, the linear 

combination of the two extremes of the two attitudes (absolute pessimist and absolute optimist) was used to 

represent the reference point of decision makers’ regret emotions and thus replace the reference point of traditional 

regret emotions (the best decision result after event ( )U s ).In the process of optimal pricing decision of supply 

chain, absolute pessimists always take the maximum expected profit as the reference point of regret. If the final 

return can reach the reference point, the retailer will be satisfied, otherwise the utility function of regret will produce 

negative utility. Meanwhile, absolute optimists always take the minimum expected profit as the reference point for 

regret. If the final benefit can be greater than the reference point, the retailer will be satisfied and the regret utility 

function will produce positive utility. In this paper, we determine the regret emotion reference point r  in light of 

the pessimistic and optimistic level of the decision maker. Assuming that the optimal decision scheme and the worst 

decision scheme are s  and m  respectively, the expected utility values are ( )U s  (maximum expected profit) and 

( )U m  (minimum expected profit) correspondingly, thus the reference point of regret utility can be defined as 

following: 

( ) ( ) ( ) ( )

 
( ) ( )

 
( )

,,

1

max 1 min
L HL H

r r
p p pp p p

U r βU s β U m

β E π β E π


= + −

= + −
   (15) 

 

In this formula,  0, 1β  and it represents the retailer's pessimism coefficient, describing the degree of pessimism. 

The bigger the value of β   is, the more pessimistic the retailer is. When 0β =  , the retailer is an absolutely 

optimistic while when 1β = , absolutely pessimistic, and in such case, the regret utility function is equal to the 

traditional regret utility function. Based on the reference point of regret utility defined above and according to its 

nature (reference NO. [9] and NO. [10]), the new regret utility function is defined as follows:  

( ) ( )( )

( ) ( )( ) ( ) ( )

( ) ( )

( ) ( ) ( ) ( )

, ;

0, ;

, .

ξ

ρ

H U t U r

η U t U r U t U r

U t U r

U t U r U t U r

−

  − − −  


= =


−    

     (16)  

 

In the formula, ξ and ρ  respectively represent the negative utility index and positive utility index of the 

decision maker's regret utility, and 0 , 1ξ ρ  ; ξ ρ  indicates the different degree of influence on the decision 

maker by post-event regret or satisfaction. The larger ξ  or ρ  is, the greater the influence of the post-event regret 

or satisfaction is, and vice versa. 1η  is the negative utility coefficient of the regret utility, indicating that the 

regret emotions generated through the regretful utility function has a greater impact on the decision-maker than 

that of satisfaction when the maximum expected profit after event is less than the regret reference point. At the 

same time, it is also noted that when the value obtained through formula (16) is positive, the regret utility produces 

positive utility and the decision-maker feels happy. The larger the value is, the greater the degree of satisfaction is. 
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On the contrary, it means that the regret utility produces negative utility, and the decision maker feels disappointed, 

and the smaller the value, the greater the regret degree. Therefore, the model of formula (16) quantifies the emotional 

changes of decision makers, either in terms of regret or satisfaction based on the regret utility function, enabling a 

vivid description of the decision-making process. 

 

( )U s
( )U t

Optimal decision plan utility 

value (traditional regret 

utility reference point)

The worst 

decision making 

utility value

Extension of 

regret utility 

reference point

( )U m

( ) ( )( )H U m U r−

( ) ( )( )Ĥ U m U r−

( ) ( )( )Ĥ U t U s−

( ) ( )( )H U s U r−

Regret utility value

( ) ( ) ( ) ( )1U r βU s β U m= + −

Traditional regret utility function

( )U r

The regret utility function 

defined in this paper

( ) ( )( )H U t U r−

 

 

Figure 1 Comparison between the traditional regret utility function and the regret utility function introduced in this paper 

 

The solid line in Figure 1 shows the trend of the new regret utility function introduced in this paper. It can be 

seen that when the decision scheme is the optimal decision scheme after event, the utility value of the traditional 

utility function (as marked by dash line in the figure) is 0, under which circumstances the value of the utility function 

defined in this paper is ( ) ( )( )H U s U r− . At this point, the decision maker is pleased with his initial choice and 

( )U r  is defined as formula (14). When the decision scheme is the worst decision scheme m  after event, the 

utility value of the traditional regret utility function is ( ) ( )( )Ĥ U m U s− , and the utility value of the new regret 

utility function defined in this paper is ( ) ( )( )H U m U r− . 

 

Theorem 3: According to formula (16), the regret utility function introduced in this paper satisfies ( )0 =0H , 

and when ( ) ( )U t U r , then ( ) 0H Y  , where ( ) ( )Y U t U r= − . 

Proof: ( )0 =0H  is clearly established. Given that 0 , 1ξ ρ  , then when ( ) ( )U t U r  or when 0Y  ,

( ) ( )
1

0
ξ

H Y ξ Y
−

 = −  ; when ( ) ( )U t U r , or when 0Y  , ( ) 1 0ρH Y ρY − =  , the theorem is thus proved. 

Based on the reference point defined by formula (14), the following optimal pricing model based on regret theory 

can thus be established:  

 

 
( )

 
( )

( )
 

( )

,

,

,

max

max
1 min

L H

L H

L H

r
p p p

r
p p p

r
p p p

β E π

H E π
β E π







  
  −  + −    

     (17)  

 

In the formula, 
 

( )
,

max
L H

r
p p p

E π


  and 
 

( )
,

min
L H

r
p p p

E π


  respectively represent the maximum and minimum 
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expected profits of the retailer, and value of which can be obtained through formula (13) and (14) respectively. The 

regret utility function ( )H   is defined as shown in formula (14).  

When ( ) 0H   , that is,  

 

( )
 

( ) ( )
 

( )
,,

max 1 min
L HL H

r r r
p p pp p p

E π β E π β E π


 + − , 

 

The retailer is satisfied because the actual result value obtained is greater than the reference point, and then the 

regret utility function produces positive utility value;  

On the contrary, when ( ) 0H   , that is, 

 

( )
 

( ) ( )
 

( )
,,

max 1 min
L HL H

r r r
p p pp p p

E π β E π β E π


 + − , 

 

The retailer is disappointed and regretful because the actual result value obtained is smaller than the expected 

reference point, and then the regret utility function produces negative utility value. 

 

Theorem 4: Under RT, the retailer's regret utility value ( )H   decreases as the pessimistic coefficient β  

increases. 

Proof: To facilitate illustration, the utility function ( )
 

( ) ( )
 

( ) ,,
max 1 min

L HL H

r r r
p p pp p p

H E π β E π β E π


 − + −
  

in 

formula (17) is abbreviated as ( )H  , and the first derivative of the utility function with respect to the pessimistic 

coefficient β  is as follows:  

 

( )
( )

 
( )

 
( )

, ,

d
min max

d L H L H

r r
p p p p p p

H
H E π E π

β  

  =  −
  

   (18) 

 

According to theorem 3, ( ) 0H     , and because 
 

( )
 

( )
,,

max min
L HL H

r r
p p pp p p

E π E π


  , thus ( )d d 0H β   . In 

response to that, the regret utility value ( )H    of the retailer decreases with the increase of the pessimistic 

coefficient β . Theorem 4 is thus proved. 

     From the practical aspects, the retailer's pessimistic coefficient β  reflects the pessimism degree of the 

retailer. The larger the value of β  is, the more pessimistic the retailer is, the more useful the reference point is, 

and the less satisfied the retailer is with the actual outcome because of the smaller regret utility.  

 

Theorem 5: The optimal price of retailer 
RTp  under RT is equal to the optimal price of retailer 

EUTp  under 

EUT. 

Proof: For convenience of illustration, let 
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( )
 

( ) ( )
 

( )
,,

max 1 min
L HL H

r r r
p p pp p p

Y E π β E π β E π


 = − + −
  

, 

 

then, it can be obtained through formula (17) that the utility function of regret is ( )H Y . According to theorem 1, 

there exits the optimal retail price 
EUTp  under EUT that maximizes the retailer's expected profit 

 

( )( ) ( )( )maxr EUT rE π p E π p=  

 

That is, t
EUTp   is the maximum value of Y  .From formula (16) as a supplement, given that ( )H Y   is a 

monotonic increasing function of Y , then 

 

( )( )  ( )( ) maxr EUT rH E π p H E π p=  

 

So 
RT EUTp p= . Theorem 5 is thus proved. 

1.5  Optimal pricing decision model based on ERT 

In the process of price-making of retailers in e-commerce environment, the decision-making subject is the 

person with bounded rationality. The decision-maker not only asks for the maximum expected profit, but also 

subconsciously considers the regret factor before decision-making, that is, trying to avoid regret. (When the regret 

utility function produces a negative value, the decision-makers wants to minimize the negative effect while in the 

case of positive value, maximize the positive effect). Therefore, taking the behavioral characteristics of retailers in 

decision-making into consideration, this paper establishes the following double-objective function: 

 

 
( )

 
( ) ( ) ( ) ( ) 

,

,

max

max max 1 min

L H

L H

r
p p p

r r r
pp p p p

E π

H E π β E π β E π









 − + −
  

                       (19) 

 

The target constraint is: 

 

( ) ( ) ( ) ( ) ( )( )

0
d ;

Q
λ p

rE π p w Q b p λ p F X X= − + − 
( )

,0 1,0 , 1;

0; , 0; 1,

;

L H

δ

p p p β ξ ρ

w b Q a δ

λ p ap−

      


   


=

      (20) 

 

Wherein ( )rE π  represents the expected utility function of the retailer; ( )H   the regret utility function of 

the retailer, which depends on the expected utility reference point of the retailer after the product is sold and the 

actual decision result. In order to reflect the influence of the regret emotions on the decision-making of the retailer, 

the two-objective function of formula (17) is transformed into the following single-objective function for solving: 
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 

( ) ( ) ( )

( )
 

( ) ( )
 

( )

,

,,

                                    

max

1

max 1 mi

  1

n

2

L H

L HL H

p p p

r

r r r
p p pp p p

S

S κ E π

κH E π β E π β E π





= − +

  − + −    

 

 

wherein, 0κ  is the regret coefficient; when 0κ = , formula (21) is ( )max r
p

E π , the expected utility function, 

indicating that the retailer's decision is the decision of a fully rational person. 0κ   indicates that the retailer is 

affected by the regret emotions. 

Theorem 6: It can be deduced from formula (21) that when ( ) ( )rE π H   , the single objective utility 

function S , transformed from the double objective of expected utility and regret utility function is the monotonic 

decreasing function of the retailer's regret coefficient κ ; when ( ) ( )rE π H  , the single objective utility function 

S is the monotonic increasing function of the retailer’s regret coefficient κ ; and when ( ) ( )rE π H=  , the single 

objective utility function S  is equal to the expected utility and the regret utility function.  

2 Sensitivity analysis 

Suppose a retailer sells a certain type of electronic component, and corresponding parameters 35c = , 50w = ,

( )0, 12X U→ , 80a = , 60Lp = , 160Hp =  and 30b = . 

It can be concluded from formula (21) that different regret coefficient κ  reflects different regret degree of the 

retailer. Here, we first assume that 0.40κ = , and parameters of regret utility function are set as follows: 0.85ξ = , 

0.88ρ =  and 1.00η = . The relationship between retailer utility and product retail price based on EUT and RT is 

thus shown in figure 2 and 3.  

Figure 2 shows the correlation between retailer utility value and retail price under different consumer price 

sensitivity coefficients. It is found that as the consumer price sensitivity increases, the optimal retail price and the 

retailer's optimal utility decreases. Moreover, the price sensitivity coefficient of consumers exerts a great influence 

on the optimal pricing of products and the utility value of retailers. When δ  increases by 5.88%, the optimal price 

decreases by 32.46% and the retailer utility value reduces by 58.38%. For this reason, in the practical pricing strategy 

formulation, it is necessary to carry out market investigations to analyze the price sensitivity coefficient of the 

consumer, and the results of which are directly related to the retailer's optimal pricing and determine profitability 

and profit margins of the retailer. 
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Fig. 2 Correlation between retailer utility value and product retail price under different consumer price sensitivity coefficients δ  

 

 

 

Fig.3 Correlation between retailer utility value and product retail price under the pessimistic coefficients of different retailers β  

 

Figure 3 shows the correlation between the retailer's utility value and the retail price when the retailer's 

pessimistic coefficient β   increases and the consumer's price-sensitive coefficient is determined. It can be 

concluded from figure 3 that the more pessimistic the retailer is, that is, the larger the value of β  is, the smaller 

the utility value is, yet the optimal product retail price is not affected by it. Provided that the change of the value of 

β  leads to variation of the reference point of the retailer's regret alone, and the reduction of the regret utility value, 

the total utility of the retailer thus also decreases. 

Figure 4 shows the correlation between retailer utility value and retail price under three theoretical frameworks. 

In figure 4, the solid line indicates the optimal pricing strategy under the expected utility theory. As the decision-

maker is not affected by any emotional factors in the decision-making process, the retailer’s expected utility value 

under this theoretical framework is the maximum. The dotted line represents the optimal pricing strategy under the 

regret theory, which approaches the effect of consideration of the after-effects on the retailer in decision-making, 

where the utility value is small. The line of dashes reflects the correlation between utility value and retail price under 

the utility function based on both the expectation utility theory and the regret theory. It is found, as shown in the 

figure that as this utility function incorporates the expected utility and the regret utility, it delivers better performance 

in reflection the psychological change of the retailer in the process of pricing. At the same time, the curve of figure 

4 shows that the optimal retail prices under the three theoretical frameworks are all the same, which coincides with 

the theorem 5. 
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FIG. 4 Correlation between retailer utility value and retail price under different theoretical frameworks 

 

3. Conclusion 

The rapid development of e-commerce has diversified the supply chain distribution channels and increased the 

uncertainty of consumer demand. Faced with the complex and ever-changing supply and demand environment, this 

paper takes advantage of the linear combination of the best and worst schemes to express the regret utility reference 

point based on the existing expected utility theory and regret theory. In light of the newly introduced regret utility 

reference point, author of the paper proposes a new regret utility function with power function quantifying the 

impact of satisfaction and regret of the decision maker, and establishes the retailer's optimal pricing decision model 

based on the extended regret theory. Meanwhile, the sensitivity analysis is made to demonstrate influences of 

consumer price sensitivity coefficient, the retailer’s pessimism coefficient and different theoretical frameworks on 

optimal pricing strategies and maximum utility value. The main objective of this paper is to put forward a new regret 

utility function and establish a multi-objective pricing model in light of the expected utility theory to reflect the 

bounded rational behavior of the decision-maker in e-commerce and effectively quantify the influence of the regret 

emotions in retailers’ decision-making process, thus providing retailers a reliable and effective theoretical basis in 

formulation of pricing strategy in e-commerce environment. 
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