Advances in Management & Applied Economics, Vol. x, No. xx, 2022, xxx-xxx 
ISSN: 1792-7544 (print version), 1792-7552(online)
https://doi.org/10.47260/amae/
Scientific Press International Limited


4             	Yi-Chen Huang and Tak-Yu Cheng and Bin-Tzong Chie
15

The Effect of Dishonest Sellers on E-commerce
[bookmark: _GoBack]
The Effect of Dishonest Sellers on E-commerce: An Agent-Based Modeling Approach


Yi-Chen Huang[footnoteRef:1], Tak-Yu Cheng[footnoteRef:2] and Bin-Tzong Chie[footnoteRef:3] [1:  Department of Industrial Economics, Tamkang University. e-mail: summit0012@gmail.com	]  [2:  Department of Industrial Economics, Tamkang University. e-mail: jasongrove1991@gmail.com]  [3:  Department of Industrial Economics, Tamkang University. e-mail: chie@mail.tku.edu.tw

Article Info: Received: ….. .., 2022. Revised: ….. .., 2022. 
Published online: ….. .., 2022.] 



Abstract

This paper studies dishonest sellers in the e-commerce market, specifically their impact on the market under different conditions. We consider the role of consumers’ social and individual learning and social network branches on the market. We rely on a quality uncertainty market model (Izquierdo et al., 2007) and a trust game model (Wierzbicki et al., 2014) to establish an agent-based model. Our approach considers the proportion of honest and dishonest sellers, the reputation of sellers, and the expectation of quality among consumers after purchasing the goods. The results of the study reveal that when dishonest sellers appear in a market with a high degree of quality uncertainty, there is a negative impact on the market, including a decline in consumer expected quality of products in the market, a decrease in commodity transaction volume and market price, and a decrease in seller income. The impact is more pronounced in markets with a higher proportion of dishonest sellers.
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Introduction 
Today, e-commerce has become a main component of retail and includes companies such as Amazon, eBay, PChome, Shopee, Open Air, JD.com, Tmall, and Taobao. As online consumption continues to increase, consumers will tend to rely more heavily on information sources such as online information, community opinions, or e-commerce advertisements.
E-commerce embodies the credit system. The scope of the market is constantly expanding with technology. However, not all consumers can adapt and trust this new market. E-commerce provides a role for middlemen to establish a system of integrity for the online market via information transparency and legal provision of online shopping or auction services, which improves consumers’ trust in online information.
This paper uses an agent-based model to simulate an uncertain market. What will be the effect on the e-commerce market if there are dishonest sellers? This study hopes to explain and contribute to the understanding of the e-commerce market and the behavior of consumers.
The rest of the paper is structured as follows. Section 2 of contains a literature review on Internet transactions, social networks, and discussions of e-commerce markets. Section 3 describes the relationship between the reference model and the parameters, and the experimental design. Section 4 discusses and describes the experimental results. Section 5 summarizes the experimental results, reviews research limitations, and suggests future directions.

Literature Review 
Leon Festinger developed the social comparison theory in 1954, which pointed out that everyone makes self-evaluation by referring to the opinions of social groups and using others as a benchmark for comparison (Festinger, 1954).
Albert Bandura pointed out that the key to social learning lies in behavioral changes through observational learning and self-regulation and attention to the interaction between their own behavior and the environment. People can thus learn through social observation, quickly grasping many behavioral patterns and looking for role models for imitation learning, adding learned experience to the decision-making process (Bandura, 1977).
The concept of a social network can be traced back to 1736, when Euler, a Swiss mathematician, used the concept of a network for mathematical research and proposed graph theory. Euler used a graph to prove that it is impossible to walk all seven bridges without repetition. The term social network was first used by scholar John Arundel Barnes in 1954. Barnes (1954) proposed a social structure composed of multiple node connections, where nodes can represent organizations or individuals, and different network connections represent various social relationships. The nodes are connected by one or more specific conditions, and the social meaning of the network is given according to the prevailing conditions.
[bookmark: _Hlk102347139]Due to varying numbers of consumers and the potential for information manipulation to benefit content providers, consumers often encounter content with low credibility on the web(Wierzbicki et al., 2014). Therefore, before buying or selling, consumers may refer to the opinions of others or the statistics of commodity data provided by the public on the Internet to judge the quality of commodities and information. Experience increases or decreases the desire to spend.
Interpersonal relationships play an important role in needs, work and careers and play a decisive role in the diffusion of information (Granovetter & Soong, 1986). Weaker connections become more frequent with the development of human society and the maturity of network technology.
Janssen and Jager (2001) pointed out that market dynamics and network exchange of information dominate the consumer decision-making process as well as communication with different products in the market and changing consumer behavior. Imitation of other people’s consumption patterns results in product lock-in consumption and trends developing. The unlimited potential of e-commerce development, coupled with the small geographical restrictions, means that the size of e-commerce is increasing
Hayek (1946) believed that the market economy is a decentralized system of interacting independent agents. Vriend (2002) designed an agent model for independent decision-making and decision-making learning ability in a society that repeatedly provides binary choices under a limited number of consumers through limited choices and continuous experiments, observing the imitation ability of agents. Hayek’s theory provided the idea of evolved learning and adaptive behavior. Through a model that simulates the trustworthiness of Internet content, we investigate how the association between information aggregation behaviors of Internet populations and agents affects the trade-off between “collective intelligence” and “collective stupidity” and the quality of agent decision-making (Wierzbicki et al., 2014).
Akerlof (1978) proposed the idea of lemon markets. In the lemon market, even if someone wants to trade, there may be a market failure due to information asymmetry. In transactions, buyers are only willing to pay the average price because it is difficult to know the quality of the product. Sellers with higher-than-average products suffer losses due to higher costs, while sellers who sell dishonest products benefit from lower costs. Over time, high-quality products gradually withdraw from the market, inferior products fill the market, and the average price drops due to the average quality. Next, consumers will naturally think that the market is full of inferior goods and will only buy them at lower prices. In the e-commerce market, even if consumers have better access to information, they cannot fully grasp the information and real value of products, which results in the lemon market problem.
When people cannot fully grasp all the information in an e-commerce market due to excessive information and an inability to judge authenticity, people must rely on limited information to ascertain the quality of the market. As consumers attempt to identify a product, knowledge of the product is limited to their own knowledge and experience. When dishonest products appear on the market, the average quality of the product will decline, and the size of the market will be reduced. Even honest sellers or consumers in the marketplace are affected.
When the quality is uncertain, the seller has more information, and if this situation persists, a buyer may doubt the quality of a product or even be reluctant to consume or be satisfied with the sub-optimal product, leading to adverse selection.  Consumers lowered their willingness to pay, which made sellers in the market reluctant to offer high-quality goods, and the market shrank until it disappeared.

Model and Data
The model of this paper adapts Izquierdo et al. (2007) ’s Market Effects of Quality Uncertainty (MEQU) to simulate different market situations. Various quality expectations, individual comparisons and social comparisons, and the proportion of honest and dishonest manufacturers are set in the model, and an agent-based model is established to simulate the interaction between e-commerce and consumers in the online market. The above agent-based model has been written using NetLogo, version 6.2.0 (Wilensky 1999, 2005). This paper uses the MEQU model and refers to the trust game design used by Wierzbicki et al. (2014) and Yu et al. (2017) to set seller agents with different honesty ratios to simulate a market with uncertain quality and consumers’ online influence of the Internet.

MEQU (Market Effects of Quality Uncertainty) Model
Izquierdo et al. (2007) proposed the MEQU model, arguing that people can learn from experience, use the model to explore the impact of product quality uncertainty on the market, and observe the effect of market information asymmetry on buyers and sellers under different networks.
In the MEQU model, it is assumed that buyers learn from the experience of others through the links on the network and form views on the expected quality of the product based on past direct experience and that of others. In the model, each seller generates a selling price =(ns). The seller’s lowest selling price (cost) is. In each trading session, the seller can sell at most one commodity. If the market price () is not less than the seller’s lowest willingness to sell price , then there will be a supply in the market.
Table 1: Description of model parameter
	Parameter
	Description

	Seller agents

	ns
	Number of Sellers

	
	Selling price of seller i

	
	Lowest selling price of seller i

	Strategy
	Seller i’s strategy: (honest) / (dishonest)

	Rating
	Seller i’s reputation

	Buyer agents

	nb
	Number of Buyers

	
	Reservation price of buyer i

	
	Expected quality of buyer i

	
	Standard reservation price of buyer i

	
	The accumulated expected quality of the buyer i in t  

	
	Buyer i’s current (t) expected quality

	
	Individual comparison weight in [0, 1]

	
	Social comparison weight in [0, 1]

	F
	The expected quality discount factor after the purchase of dishonest goods, which is set to 0.05

	Market parameters 

	
	Index of agents

	
	Market price of time (t)

	
	Market average expected quality

	
	Number of transactions

	Links
	Number of social network connections



[bookmark: _Hlk98864570]Each buyer generates a reservation price  and an expected quality, () and will multiply its reservation price  by the tth transaction round. The expected quality of tth rounds, forming the standard reservation price  by reservation price  and the expected quality . When the buyer’s initial expected quality () is 1, the standard reservation price of buyer i will remain unchanged at the beginning. Each buyer’s initial reservation price is equal to the standard reservation price, until the buyer’s expected quality () is updated. At any trading round, the individual reservation prices for all the nb buyers will be ranked as follows:

                      .                     (1)

[bookmark: _Hlk98863740]The initial demand price is  and the demand quantity is . In each transaction, buyers will receive new products, they will update the expected quality () due to the quality of the purchased products, and the standard reservation price  will vary with the buyer’s expected quality () changes, so the demand function changes accordingly.
In each transaction, the buyer can buy at most one commodity, while the seller can sell one commodity, and the transaction will be completed at the equilibrium point of supply and demand every t rounds. The formula for the market price is as follows:

          ].      (2)

[bookmark: _Hlk98866232]In each round of transactions, the maximum number of transactions  is equal to the maximum value of , for example  reservation price  greater than or equal to the willingness to sell price (.
In the simulation process, buyers update their expected quality after each transaction, and when buyers update their individual expected quality, they are mainly determined by social-weight and individual-weight.
The initial expected quality of each buyer is 1. Each buyer will use the social weight  and the individual weight as the sensitivity to online information. If the social weight  is large, the consumer will rely more heavily on opinions in the online community. If the individual weight  is large, buyers will consider their past experience more to form expected quality (). In addition, is the market average expected quality, while is the expected quality by each buyer in the current period.
Individual and Social Comparison Comprehensive:

                     (3)

When a buyer buys a product, but there is no link on the network to which it is connected () :

                                     (4)

When the buyer has no experience of the product () but has a link on the connected network:

[bookmark: _Hlk98867744]                                     (5)

[bookmark: _Hlk98868135]The weight ratio in the model is set between . When the  value and the number of social network connections in the market are 0, the market quality will not change. When  is 0, consumers have no individual learning effect; when the number of social network connections is 0, consumers cannot exchange information with each other. Therefore, consumers’ expected quality will not change, and all results will remain equivalent to those produced by the initial conditions. Section 3.3 describes the weight variable settings used in this paper.
In Figure 1, the commodity quality (q) parameter of the market in the MEQU model has three different distribution modes: exponential distribution, uniform distribution, and trimmed normal distribution. The commodity quality q follows a predetermined fixed mass distribution. This experiment adopts uniform distribution as well as the exponential distribution and assumes that the expected value of the quality E(q) of each commodity is equal to 1.

[image: ]
Figure 1: Operation interface of this study (The NetLogo Demonstration)

The Model 
This study relies on the trust game model (Wierzbicki et al., 2014.) to add reputation variables and capture honesty strategies by sellers. Buyer adjustments to expected quality () made after purchasing the item are simulated. In the face of dishonest sellers, we investigate whether consumers are affected by dishonest sellers in terms of market prices, transaction volumes, and seller earnings.
There are two kinds of agents in the agent-based model of this paper, consumers (buyers) and e-commerce sellers (See Figures 2 and 3). Referring to the game modeling method of Wierzbicki et al. (2014), the seller’s honest strategy is added to the MEQU model. When the buyer purchases the product, when the buyer’s value and the number of social network connections are both greater than 0, the buyer will update the personal reservation price and the expected quality (). In this study, 100 buyer agents and 100 seller agents are modeled, and the social network is modeled as a random network and preferential attachment network. When the number of network connections is 200, 100 buyers are connected to an average of 2 buyers on the network, and when the number of network connections is 1000, they are connected to an average of 10 buyers. Buyers linked through this manner can exchange opinions with each other.

At t = 0.
Generate  buyer's agents, indexed by i =1, 2, … , . Form their standard reservation price () by (i=1,2,…,). 
According to the network structure, buyer agents connect with each other.
Initialize their standard reservation prices  by initial expected qualities .
Expected quality is determined by social comparison weights and individual comparison weights



Update their standard reservation prices () with their expected quality ()


If 
Do not buy 
Quality = 
Quality = 
If t = 500
End
False
True
Buy
False
True
Honest product?

t = t + 1


Figure 2: The formation process of buyer agents

The buyer agent learns the quality (q) information of the new commodity by purchasing it in the market. When the buyer’s expected quality after purchase  is higher, the chance of purchasing new products is higher. When the buyer buys a dishonest product in the market, the post-purchase expected quality  will decrease. The expected quality of the updated product after the buyer is deceived is . We set F as 0.05, simulating a loss of trust in the seller after being deceived. In each transaction round, the buyer will select the commodity whose reserved price  is prioritized in the market, but there may still be honest or dishonest sellers in the market at the same time.

Generate  seller agents, indexed by i=1, 2, … , , and to generate their lowest accept prices to sell by .
Randomly sales honest or dishonest product 
(Strategy = one-of [honest, dishonest])
Randomly review one of the other seller agents in the market to imitate if the selected one has higher rating. 
Sell honest product
(Strategy = honest)
If 

No item sold
Sell honest products (Rating + 1) /
Sell dishonest goods (Rating – 1), Add a new record
If t = 500

End

False
True
True
If Strategy = honest
False
False
True
t = t + 1

Figure 3: The formation process of seller agents

The honest ratios among the 100 sellers in this study are 100%, 50%, and 0%, respectively, corresponding to 100, 50, and 0 honest sellers, with the remaining share being dishonest sellers. A reputation mechanism, as used by Wierzbicki et al. (2014), is added to record the seller’s evaluation of the buyer’s agent in the market.
When a buyer buys a dishonest product, the buyer posts a negative review and writes it into the seller’s reputation record. On the contrary, if the buyer buys a honest product, a positive review record will be added to the seller. The law of imitation and learning among sellers, when the seller’s agent finds that the reputation of the seller’s agent that he chooses to view is better than herself, the seller’s agent will follow the strategy of the seller’s agent he viewed in this round. For example, when the seller’s agent chooses to refer an honest seller, if the seller’s reputation is higher than herself, she will choose to be an honest seller. When the seller’s agent chooses to refer a dishonest seller, if the seller’s reputation is higher than herself, she will choose to be an dishonest seller. 

Experimental Design
In this paper, four groups of experiments were performed, and each group of experimental parameters was repeated 100 times, with 500 ticks each time. There were 100 buyers and 100 sellers’ agents. Whether the seller’s agents were honest, the number of network connections of the buyer’s agent, the social comparison weight, and the individual comparison weight were set at the outset. Observed changes in market commodity volume, market prices, sellers’ income, and buyers’ average expected quality was also set at the outset. The experimental parameters are as follows:
Network structure [network-structure = "random", "preferential attachment"], Quality distribution [quality-distribution = "uniform", "exponential"], Social weight = 0, 0.5, 1], individual weight [= 0, 0.5, 1], number of links [links=0, 100, 200, 300, 400, 500, 1000, 3000, 6000, 9900], with different honest seller ratios [0%, 50%, 100%].
For two network structures and two quality distributions, there are a total of four sets of experiments, each of which will generate 27,000 experimental results for the results of 500th rounds. The average value of the transaction results of the last round of the 100 simulated markets are compared, and the influence of dishonest sellers on the e-commerce market are observed.

Simulation Results 
In this section, the changes in commodity transaction volume, market price, seller’s income, and buyer’s average expected quality are organized.

The Tendency of the Market 
Buyers in the market can use the ability of individual learning to yield improvements when purchasing new products. Its expected quality, Figure 4, reflects the changes in the market trend of commodity volume, market price, seller’s income, and buyer’s average expected quality with the increase of transaction rounds when there are honest sellers in the market.


Figure 4: Line chart of market transaction status of 100% honest sellers at λind=0.2, λsoc=0, Links=200 (quality distribution = exponential, network structure = preferential attachment)

The results in Figure 4 show that the decline in transaction volume and price reflects the decrease in buyer demand and sellers’ income under saturated market conditions, which is consistent with the results of Izquierdo et al. (2007).
When dishonest sellers appear in the market, if buyers do not have a social network, they soon lose confidence in the products on the market. The commodity quality declines rapidly, and as the trading time goes on and the market may even shrink to the point at which trading stops, resulting in market failure. In other experiments, the result of this market failure is that with the addition of social learning and social network connectivity, the negative impacts of quality uncertainty brought about by individual learning begin to decrease and are presented in subsequent experimental results.
In this paper, the ratio of honest sellers (Honest ratio), number of social network connections (Links), individual comparison weight (λind) and social comparison weight (λsoc) are used for independent factors. From Tables 2 to 5, the regression results of each variable are all significant, reflecting the existence of dishonest sellers. Significant positive impact on the market across the settings of quality distributions and network structures.


Table 2: Regressions of the number of connections, individual weight, social weight, and honest ratio to the market price, traded volume, seller’s income and buyer’s expected quality at the 500th round (quality distribution = exponential, network structure = preferential attachment)
	Variable
	Dependent Variable

	
	Market price
	Traded volume
	Sellers’ income
	Buyer’s expected quality

	Links

λind

λsoc

Honest ratio
	0.002***
(75.94)
	0.002***
(75.11)
	0.023***
(52.07)
	0.000***
(88.03)

	
	-7.526***
(-57.67)
	-7.763***
(-60.41)
	-162.776***
(-59.90)
	-0.535***
(-92.65)

	
	7.393***
(54.38)
	7.290***
(54.26)
	34.207***
(12.41)
	-0.240***
(-40.99)

	
	11.819***
(55.30)
	11.585***
(54.66)
	240.604***
(45.77)
	0.358***
(61.60)

	Adj R2
	0.54
	0.54
	0.36
	0.39


*p<0.05,**p<0.01,***p<0.001. Robust standard errors in parentheses.



Table 3: Regressions of the number of connections, individual weight, social weight, and honest ratio to the market price, traded volume, seller’s income and buyer’s expected quality at the 500th round (quality distribution = uniform, network structure = preferential attachment)
	Variable
	Dependent Variable

	
	Market price
	Traded volume
	Sellers’ income
	Buyer’s expected quality

	Links

λind

λsoc

Honest ratio
	0.002***
(79.93)
	0.002***
(79.54)
	0.036***
(69.56)
	0.000***
(90.24)

	
	-6.126***
(-41.81)
	-6.436***
(-44.42)
	-179.653***
(-58.91)
	-0.306***
(-65.01)

	
	12.444***
(80.74)
	12.291***
(80.43)
	132.785***
(41.46)
	0.029***
(6.09)

	
	12.534***
(57.00)
	12.285***
(56.30)
	248.452***
(46.53)
	0.334***
(63.02)

	Adj R2
	0.63
	0.63
	0.48
	0.40


*p<0.05,**p<0.01,***p<0.001. Robust standard errors in parentheses.


Table 4: Regressions of the number of connections, individual weight, social weight, and honest ratio to the market price, traded volume, seller’s income and buyer’s expected quality at the 500th round (quality distribution = exponential, network structure = random)
	Variable
	Dependent Variable

	
	Market price
	Traded volume
	Sellers’ income
	Buyer’s expected quality

	Links

λind

λsoc

Honest ratio
	0.003***
(123.80)
	0.003***
(123.30)
	0.081***
(108.20)
	0.000***
(105.40)

	
	-2.674***
(-12.03)
	-2.944***
(-13.30)
	-59.504***
(-10.29)
	-0.416***
(-68.90)

	
	8.581***
(40.08)
	8.411***
(39.45)
	66.528***
(11.58)
	-0.199***
(-33.33)

	
	12.320***
(48.78)
	12.105***
(48.22)
	251.587***
(37.47)
	0.409***
(69.19)

	Adj R2
	0.57
	0.57
	0.45
	0.34


*p<0.05,**p<0.01,***p<0.001. Robust standard errors in parentheses.


Table 5: Regressions of the number of connections, individual weight, social weight, and honest ratio to the market price, traded volume, seller’s income and buyer’s expected quality at the 500th round (quality distribution = uniform, network structure = random)
	Variable
	Dependent Variable

	
	Market price
	Traded volume
	Sellers’ income
	Buyer’s expected quality

	Links

λind

λsoc

Honest ratio
	0.003***
(128.60)
	0.003***
(128.50)
	0.083***
(123.50)
	0.000***
(109.80)

	
	-1.175***
(-5.50)
	-1.508***
(-7.09)
	-66.114***
(-11.73)
	-0.222***
(-48.51)

	
	12.086***
(59.05)
	11.894***
(58.33)
	126.558***
(22.79)
	0.013***
(2.90)

	
	13.528***
(55.72)
	13.275***
(54.96)
	268.600***
(41.32)
	0.408***
(81.67)

	Adj R2
	0.65
	0.64
	0.51
	0.47


*p<0.05,**p<0.01,***p<0.001. Robust standard errors in parentheses.


The Regression Results 
[bookmark: _Hlk98872992]The results of price and trading volumes were obtained after 500 transactions in each market. When the market has more honest sellers, more network connections and higher social comparison weight , the price, traded volume, seller’s income and buyer’s expected quality increase steadily. Izquierdo et al. (2007) showed that when the social weight  is lower and the individual weight  is higher, buyers rely more on individual experience to generate expected quality. In this case, buyers generally underestimate the actual quality of goods, and the willingness to pay decreases. 
When dishonest sellers begin to appear in the market, the traded volume falls. Some buyers buy dishonest goods, which greatly reduces the expected quality, and the price of the goods in the market also falls. When there are a higher number of network connections, the higher the market price and traded volumes, the weaker the impact of dishonest products. Because buyers will share more information due to the connection, the less they will be attacked by dishonest sellers. Confidence in market is less likely to underestimate the expected quality of commodities. However, when the ratio of dishonest sellers is higher, the negative impact on market price and traded volume is more obvious.
[bookmark: _Hlk98873051]The observation results show that the higher the network connection and the social comparison weight , the higher the seller’s income, whether in a completely honest market or a market containing dishonest sellers. When buyers can obtain more information, the lower the impact of dishonest goods on buyers’ expected quality in the market. 
There is a significant negative effect on the average expected quality results of buyers after 500 transactions in each market under the individual comparison weight (). Whether in a completely honest market or a market with dishonest sellers, as the number of network connections increases and the social comparison weight  increases, the average expected quality of buyers will be higher. However, as the social comparison weight  increases, the average expected quality of buyers will becomes lower under the exponential quality distribution but becomes higher under the uniform quality distribution. As the number of network connections increases, the market will be positively affected, and the average buyer’s expected quality is thereby significantly improved. When more and more sellers become dishonest, the market is easy to be influenced by inferior goods brought by dishonest sellers to drive out high-quality goods.

Conclusions
By adding the attributes of honesty and dishonesty to the seller’s agent in the MEQU model and dishonesty products to the market, changes in the expected quality () among consumers are modeled, and changes in consumers’ mentality after being deceived is moderated.
This paper makes a summary of the experimental results. Through the experiment, we find that when consumers have network connections, the higher the social comparison weight , they are more willing to accept the opinions of other buyers in the market, and the expected quality is higher and less affected by dishonest sellers. From the results, it can be observed that the higher the social comparison weight  and the higher the number of network connections, the more stable the market transaction results, prices, and sellers’ income. Under such market conditions, through news dissemination and information sharing, a stable expected quality among consumers () emerges and vice versa. When the number of network connections is low, the transaction results and prices of the market and the income of sellers gradually decrease, and the destructive effect of dishonest products is more severe.
[bookmark: _Hlk98873620]At the same time, when the buyer’s individual comparison weight is higher, the buyer’s individual learning ability is correspondingly improved, but in a market with uncertain quality, depending on the quality of the market, this may impact the consumer’s expected quality (). If an individual comparison weight  is higher, and the social comparison weight  is lower, it is likely to have an extreme reaction to the market. From the experimental results, it can be found that, for example, there are dishonest purchases. From then on, potential buyers may think that the quality of the products is unreliable and therefore refuse to buy the products, and the honest e-commerce sellers in this market may withdraw from the market due to the size of the market shrinking.
The above market results are generally like the results of the “lemon market.” When dishonest products appear in the market, a defective market is formed, causing buyers to refuse to purchase. With the increase in the degree of connection and the improvement in the ability to grasp information, buyers are able to independently judge expected quality, and because of the existence of dishonest products in the market, they will not leave the market. Buyers are able to observe and grasp information from others. This phenomenon can also be found in a market with higher social comparison, individual learning ability, and network connections. In such a market, buyers have higher quality expectations, and higher sellers’ income.
However, when facing dishonest sellers, the average quality of the entire commodity market will be affected by these dishonest commodities, and buyers will therefore lose confidence in commodities and their expected quality () will decline. 
Therefore, for e-commerce to be successful, consumers need to trust the online market. It is possible to fail or even destroy the market due to dishonest goods or information that overestimate the quality of goods in the market. Only when information is shared and disseminated on social networks, consumers with low expectations are more likely to change their perceptions and reduce the occurrence of adverse selection in the market.
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Buyer's average expected quality

avg-exp-quality	1	1.0103836504546599	1.0137882969735801	1.01971051963648	1.00835735610182	0.99085615671276295	0.97623592266401604	0.97796260273962698	0.97991111079618098	0.99940816750038697	0.99411987449150896	0.99139554405377395	0.96273188644853402	0.97104305787124601	0.96466585657017301	0.97999558739306802	0.965008034641613	0.96939351207546998	0.97897574785903496	0.96700059745785305	0.96380606703323801	0.96715731392942195	0.94858353168007903	0.92274809591773599	0.92216277925698897	0.93014901837779096	0.93608738327785601	0.95042331600327901	0.96713774772193595	0.94342345511494097	0.93848446206091796	0.92648137938108899	0.92792549876340003	0.91991215243108104	0.88753914416915702	0.885443647902594	0.89687655751499096	0.89531055228993806	0.89151514422554401	0.90959180565156805	0.89249561087978402	0.88894960520051303	0.89480502279669805	0.87608671534969396	0.88720096104181501	0.89400350654657801	0.89265430075786001	0.88869344065343303	0.88602171779811001	0.87747296854628298	0.86675509818945495	0.85608827280139899	0.85687523506146601	0.88939041013378095	0.88482153453289702	0.87851749532021695	0.89586602400094995	0.88733759794395395	0.90557697914907398	0.88673302439883295	0.89727572368755004	0.88438847663567499	0.90648486192340305	0.89867829817811395	0.88259294347030104	0.87642022695240096	0.87043655154138	0.86883692093366205	0.86975235791375005	0.865574472750123	0.86374426408777105	0.86954997508835497	0.86735235345838302	0.87135827435433999	0.85446427056020002	0.84951461749095902	0.84116931679912399	0.86133969645153396	0.84474211802360899	0.85838003374116101	0.85627579067023896	0.84385315379368597	0.85004499683296497	0.85140643995922605	0.86253750723862099	0.87233699786756203	0.87008520165676695	0.87817044144100198	0.89238517606400503	0.90002933878998104	0.88200064630895703	0.86536896574583699	0.88619078791445205	0.89440513498298602	0.88617328033789	0.89252974071515401	0.86896485554690805	0.86970229156762602	0.89200134300166101	0.87210314273554301	0.87298917877364302	0.87094250031434794	0.88021672927089201	0.88053770947606103	0.88705392508019998	0.88174970772760097	0.864256303052092	0.85930544882390603	0.88171841404010598	0.86175841050091395	0.88954447570319295	0.87966428899238203	0.89224441187959502	0.86620592314876999	0.85481680441418995	0.84525234742816402	0.85433471528756499	0.84586153514110896	0.84336112393859797	0.85327184372210096	0.84219906359308905	0.84242648678281495	0.84955315615584204	0.84496066941077697	0.86455897889100797	0.84526620490073001	0.84235056783933204	0.84569845318806003	0.86167819917194499	0.85316726890584205	0.85131562037344899	0.86004482824304096	0.840855799040644	0.83209836660782099	0.82397488372747396	0.83287883909122196	0.84521583755331697	0.85692352427227003	0.85184376562742603	0.85704091921255099	0.85928733118245104	0.86411195163908405	0.86018793691181406	0.83908769571292596	0.82635990908485102	0.81931836601629604	0.83786441054248595	0.84746088494544602	0.84853647206336302	0.834675655830315	0.83769214602501996	0.841129105524555	0.84827749070692504	0.85057256481939603	0.82812496864034801	0.82625159942721504	0.84277689817259405	0.84806288829492005	0.85725141636194202	0.86444150345558901	0.86005653510490798	0.85321779688291099	0.85437876369641197	0.841848111589102	0.82647788218455798	0.83271683458906498	0.85298314347611903	0.86003369099238602	0.86564740483107405	0.86648021291051602	0.88280999704097296	0.87457417841693497	0.87760796931332397	0.87998751802086295	0.89182585972592598	0.86820709211853597	0.854512668826097	0.83997202454855002	0.835130009695216	0.83373958274432702	0.82260832050179999	0.83534998239861702	0.862342331195464	0.87133660664912105	0.84815574433041996	0.82573092667464998	0.83705038596571901	0.84887990108523503	0.84340850892216002	0.82767800923472401	0.81915999718698496	0.83150397231231699	0.82210835893802103	0.81965462029922298	0.85461612309340895	0.85428806470774499	0.85205420840062196	0.84751251150715001	0.82884659130129801	0.81549699459448599	0.81386198719664604	0.81503461219630602	0.80512712868156899	0.80385050417885096	0.80418134857350598	0.81418016028055396	0.82768212138727304	0.814740148030069	0.82006732651569902	0.82881012391165798	0.82119220831014506	0.82913437292577297	0.84374272260328897	0.83582281569166506	0.83262692811780903	0.82694226343747101	0.82813576661893995	0.82059094998576498	0.80905722095937305	0.81672626953766203	0.81286410535698095	0.80816279106532396	0.80233948755009499	0.799522625898337	0.80218137063141803	0.79023187583614496	0.79806912503627603	0.80379869321784603	0.81427194756739396	0.82055673786760097	0.82297645676106002	0.82529684039971796	0.81918756750002797	0.82351821660076097	0.81157841600022296	0.81310342735040597	0.82793042644043402	0.81738466719153502	0.809191961588973	0.80155429806511402	0.79495810209262896	0.82404857676374799	0.83101477970333804	0.84850660642254905	0.82470341408127501	0.81792745957370805	0.81991962478164404	0.80728572454189695	0.81701418222946298	0.83141573987441697	0.82004055087032901	0.82212433977019395	0.81253522769534503	0.799207725913616	0.78079576060323097	0.81137620085394802	0.80112298695353001	0.79308811431612503	0.78894162581290495	0.78576918309431898	0.79578269557417203	0.78164745073564501	0.802595037457562	0.79527167708178004	0.81367513973012195	0.824533701731618	0.85215167571888495	0.83672854239078298	0.83810118616706397	0.83810108956682094	0.83592357555675301	0.81584816237970703	0.821165502289259	0.83911575745464595	0.81995673077242204	0.81273358368813597	0.80479821170385901	0.79968331122712399	0.78461689103494703	0.78615245606479001	0.78487717875657304	0.79781250567325102	0.78443482295751998	0.79296781330435595	0.79656301893484305	0.79326200853481998	0.789399660556104	0.79323255150360095	0.78489258258751904	0.79954343628651803	0.82020191284436705	0.79959602462242096	0.79567077040745204	0.78497751807983696	0.77556713231207297	0.80564942676925499	0.79968498471661797	0.79296678355303896	0.80824965187800302	0.80765794438597904	0.81153628767941399	0.80153494613294196	0.81915921652872103	0.81171463560402002	0.824036646661362	0.82016273974683795	0.836661374123438	0.83160596151247401	0.82391028137695899	0.80483661436963005	0.82717469209207795	0.80881435398277701	0.80247136635946803	0.80095517031386898	0.81180437646521997	0.81583598356175002	0.83206425734652301	0.82740860972897301	0.84067231371680395	0.83858061745691104	0.82944847448397896	0.81715808541711699	0.809942029691329	0.81133766313479105	0.79970327327564705	0.80544527186672199	0.80923162847170205	0.81194214518924501	0.79582782109046701	0.79301963019596999	0.79665032536157099	0.783237189002575	0.77580087646984397	0.78117942657625705	0.78400768911547702	0.78515117203792495	0.79620273150060294	0.81461493061027701	0.80908257694829799	0.79848607422704398	0.80674487950497797	0.80434170927394799	0.81616932919908902	0.81235607305825097	0.82446726647818802	0.84441251516913196	0.82819952777157102	0.82471318175470099	0.81499761778684598	0.81559491399638495	0.79843721234790899	0.80658535391199604	0.80102446883088896	0.81335210917507295	0.82206800552867698	0.81441074524542401	0.815161321101743	0.80064691784340902	0.79400831644277503	0.78916146746026705	0.79279502379661004	0.79007562278306598	0.78016375544529404	0.778677419602818	0.762795463994416	0.75991909848390704	0.77355283368691596	0.77409951654616205	0.78415311202362803	0.79685331391099501	0.80510669728181705	0.799192376097691	0.79147552757318695	0.79339896677160504	0.79021323429283297	0.78731228160202305	0.78852832330495903	0.78749516622776194	0.78681950667011602	0.783938510398416	0.79692666096449805	0.79403252345040298	0.79744294310063901	0.79885488756487899	0.80108674796574597	0.77892725797283002	0.77859354518720603	0.78119311500154098	0.773636733127675	0.78768860235164195	0.79655326817050598	0.81296343407276594	0.80548613453878704	0.80347966752403399	0.78746574916260303	0.79808986198132104	0.79412411430933805	0.77539793650946698	0.78694862060144699	0.78636431570223697	0.79447272052288997	0.78748409056093804	0.77890762773227795	0.79350908280198296	0.79139507171366796	0.80020402281605896	0.80043435430093401	0.80312408013129699	0.78964397123307795	0.78655938853240004	0.77851136052744996	0.79964661838896101	0.80695880748986704	0.81328804621432405	0.79738838148619295	0.79663694962516196	0.80047486434312398	0.808618598304084	0.80001125286875996	0.81371242096035201	0.79960694117773001	0.79948200349126497	0.79122884211190803	0.82068498645585997	0.81736425094804099	0.82569781685028698	0.82125133421460506	0.800317416020908	0.80176009918686897	0.80211644993779896	0.812009573785058	0.79609190453490497	0.78674682684498698	0.78710467074243395	0.79361297679379506	0.77878371795373502	0.80725659605297095	0.80111658036963995	0.79129885111601606	0.785191132308101	0.79735028288560295	0.79177818488503604	0.78555391227016103	0.79067074725959097	0.78361865224199101	0.79200586921910898	0.79626848935574202	0.78783731460727102	0.78225734775570899	0.78213683116242105	0.79747959183230999	0.78221824615108404	0.779028742383015	0.768930865435689	0.78769572617074901	0.79051292338579304	0.780461563152968	0.78127337874465597	0.77745534253505999	0.77221320628755497	0.78190789474170397	0.797190477548395	0.80305317952785804	0.82070416336370799	0.838458922223423	0.82154182397934805	0.807160643726056	0.79595248771976701	0.80653194474775203	0.82210756509587601	0.80456321314621904	0.80591556621205596	0.79125551366958902	0.81587361597228802	0.79577584034296101	0.79647260113901597	0.79069573183649899	0.77603363249494794	0.78367251486932799	0.78575310036330304	0.78243638068557897	0.79203001262720196	0.79628978282346696	0.79536199160333299	0.793654213633193	0.79749282330081495	0.78611593960841297	0.79014836015060697	0.78721492305293905	0.78239256409718105	0.79015121318991899	0.76950901015413997	0.76227499151662803	0.75057850663338599	0.74963437188447302	0.75070436529506201	0.76215942117235402	0.76193055863130299	0.77037048439132105	0.77373058779210102	0.77400485528367002	
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