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Chapter 1 
Introduction 

1.1 The Topic Selection 

In a nutshell, adverse selection1 refers to the choices that consumers make when 
they are at an information disadvantage. Adverse selection theory was put forward 
by Professor George A. Akerlof, one of the Nobel Prize winners in economics in 
2001. It mainly studies the influence of asymmetry of product quality information 
on market efficiency. Because this theory is based on the ‘lemon’ problem,2 it is 
also called ‘lemon market’ theory. Through his ‘lemon market’ model (also called 
Akerlof model), Akerlof proved the consequence of information asymmetry: adverse 
selection caused by ‘lemon’ problem reduces the efficiency of market transactions. 
Take the used car market as an example. The seller knows the true quality of the car, 
but the buyer doesn’t know it, only knows the average quality of the car, so he is only 
willing to pay the price according to the average quality. 

However, if he does this, the seller with higher quality than the average level will 
withdraw from the transaction, and only the seller with lower quality will enter the 
market. That is to say, only low-quality used cars are sold, but no high-quality used 
cars are traded. As a result, low-quality used cars squeeze high-quality used cars out 
of the trading market. This means that the used car market shows low transaction 
efficiency. 

Akerlof’s analysis of market and information asymmetry is of far-reaching signif-
icance. His model can be used to explain the emergence of many social systems that 
offset the negative effects of information asymmetry, deepening our understanding

1 As for the translation of the concept of adverse selection, some works and documents also translate 
it as ‘adverse selection’, ‘adverse selection’ or ‘adverse selection’. 
2 ‘Lemon’ is a general term for ‘old car’ and ‘defective car’ in American colloquial language. After 
Akerlof [1] made a classic analysis of the ‘lemon’ market (used car market), ‘lemon’ became an 
economist’s proxy for low-quality products (fake and inferior products). And ‘lemon market’ is 
also extended to ‘defective market’. Because ‘adverse selection’ is caused by the ‘lemon’ problem, 
economists make no special distinction when using these two concepts. 

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2024 
Y. Pan, Trust Management in the Chinese E-Commerce Market, 
Advanced Studies in E-Commerce, https://doi.org/10.1007/978-981-97-1115-4_1 

1
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2 1 Introduction

of real market phenomena and changing economists’ understanding of market oper-
ation mode. He also proposed and explained ways and means to reduce and avoid 
adverse selection. ‘Lemon’ theory has become a classic theory of microeconomics 
on the analysis of information asymmetry. However, Akerlof’s analysis is for tradi-
tional markets or traditional businesses. So, what will happen in the internet-based 
online market? 

In fact, when people rejoice in the convenience and high efficiency brought by the 
Internet, they have to face such a fact at the same time: that is, because the Internet gets 
rid of the limitation of time and space, it creates the virtuality of Internet trade, and 
the adverse selection problem (‘lemon problem’) caused by information asymmetry 
in Internet trade may deteriorate because of such external reasons. However, from the 
existing literature, the theoretical research on adverse selection and ‘lemon market’ 
model in the Internet market is a weak link in economics and management, and there 
are few papers specializing in this problem. 

Therefore, the question that this paper pays attention to is: Is there a ‘lemon’ 
problem in the Internet market? If it exists, what are its characteristics and laws? How 
to build a ‘lemon market’ model in the Internet market. What is the particularity of 
adverse selection in China’s Internet market? More importantly, how can we reduce 
or avoid adverse selection in the Internet market? 

1.2 The Research Background 

There are two main reasons for taking adverse selection in Internet trade as my 
research direction: 

1.2.1 The Need for Theoretical Research 

Since 1990s, with the development of IT industry, especially the rapid expansion of 
the Internet, Internet economy has become the theme of new economic activities. The 
rapid development of information technology is changing the behavior of enterprises 
and consumers and the relationship between them. 

The development of practice must be reflected in theory. In fact, with the devel-
opment of IT industry, Internet economics, e-commerce economics, information 
economics and other related disciplines are also extremely active. However, on the 
whole, the theoretical research still lags behind the practice: on the one hand, there are 
many new economic phenomena along with the Internet economy, and economists 
need more time and energy to observe and study it; on the other hand, the original
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Table 1.1 Foreign articles specially discussing the Internet ‘lemon’ problem (adverse selection) 

Author Thesis title Names of magazines 
and publishers 

Date 

S.Y. Choi, D.O. 
Stahl, A.B. 
Whinston 

Quality Uncertainty and Market Efficiency: 
《The Economics of Electronic Commerce 
》(Chapter 4) 

Macmillan Technical 
Publishing, 
Indianapolis 

1997 

John H. Huston 
Roger W. 
Spence 

Quality, Uncertainty and the Internet: the 
Market for Internet lemom 

American Economist, 
Vol. 46, Issue 1 

2002 

Source Collation of this study 

theory lacks convincing explanations for many problems in practice.3 Among them, 
the research on the ‘lemon’ problem in the Internet market is like this. 

Undeniably, e-commerce provides us with a search method with unlimited advan-
tages. The effectiveness of Internet technology and services has changed the search 
behavior of potential buyers.4 Existing software can enable consumers to search 
for all information about price and quality. This prompts us to think about such a 
question: Will consumers in the Internet market get complete information? Is there 
still information asymmetry in e-commerce market? Furthermore, there is still a 
‘lemon’ problem in the e-commerce market? However, we have observed the fact 
that although the wide application of the Internet has greatly improved the informa-
tion asymmetry, the ‘lemon’ problem (adverse selection) on the Internet is actually 
strengthened because of the virtuality of the Internet [2]. For example, the vari-
ability and differentiation of Internet product content, the difficulty of identifying 
the identity of Internet traders and the subjectivity of market participants’ evaluation 
of Internet product utility will all cause the ‘lemon’ problem in the Internet market. 

Although the ‘lemon’ problem in the Internet market has also attracted the atten-
tion and interest of some economists, from the existing literature retrieval, there are 
few papers specializing in this problem (see Table 1.1), and accordingly, the depth and 
breadth of the papers are also very limited. As Huston and Spence [3] pointed out, ‘It 
is surprising that so far, only a few economists have published articles on the’ lemon 
‘problem in the Internet market in mainstream economic journals’. Therefore, it can 
be said that the ‘lemon’ problem in Internet trade has not attracted enough attention 
from mainstream economists, and its theoretical research is a weak link in economics 
and management. 

In addition, from the development of the ‘lemon market’ model itself, the current 
domestic research on this issue is more just as an economic analysis thought, a

3 Carol pointed out that the existing Internet economics still lags behind practice, ‘so that there has 
never been a yearbook to summarize its past laws and analyze its future trends’ (Review on the 
Book, The NFAIS Yearbook of the Information Industry: Information Processing & Management 
Vol. 31, 1995). 
4 Economic analyses of relevant countries and international organizations (Zerdick et al. 2000) [2], 
policy reports [5, 6, p. 6,  9] (OECD 1997, ch. 2) and market research (Alba et al., 1997) all  agree  
that Internet technology generally reduces search costs. 
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Table 1.2 Comparison of 
Internet search and purchase 
by Internet consumers 

Products or services Online search (%) Online purchase (%) 

Air ticket 35 19 

Book a hotel 29 13 

Computer hardware 24 13 

Automobile 31 1 

Source MccLea and Wheat [4, pp. 146–153] 

general description of the original model, but also lacks evolutionary research and 
promotion of the Akerlof model, especially the research on the Akerlof model of the 
Internet market has basically not been involved. 

Therefore, from the perspective of the development of information economics 
itself, we also need to pay enough attention to this problem. 

1.2.2 The Needs of Internet Economic Practice 

The US Fortune magazine once published an article titled ‘Internet is a lemon’.5 

This article reveals the ‘lemon’ phenomenon in the Internet market, and compares 
the Internet search behavior of buyers with the purchase behavior (as shown in 
Table 1.2). 

It shows that even in the United States, where the business environment is very 
good, people still hold a wait-and-see, cautious and even skeptical attitude toward 
the quality of Internet products. More people just use the Internet to search, and the 
proportion of actual buyers is relatively low, especially for car sales. According to the 
annual survey report of automobile purchase released by the American Consumers 
Union (CU) in 2001,6 although nearly two thirds of users make purchase deci-
sions through the Internet, only 1.5% of users actually buy automobiles through 
the Internet. According to the survey, 42% of users are uneasy about the safety and 
information of Internet purchase. This fact shows that under the virtual environment 
of the Internet, the information asymmetry faced by people has not disappeared or 
declined because of the emergence of the Internet, on the contrary, it is still serious in 
some cases. FBI statistics show that the number of Internet fraud cases in the United 
States has increased dramatically in recent years. In 2002, more than 48,000 Internet 
fraud cases were sued by American consumers to prosecutors, which is three times 
that of 2001. Losses from Internet fraud in 2002 amounted to $54 million, compared 
with $17 million the previous year.7 It is precisely because of the ‘lemon’ problem 
in Internet auction transactions that serious Internet fraud has occurred, which has

5 See MccLea and Wheat [4, pp. 146–153]. 
6 Quoted from: http://www.marketingman.net/wm35/502.htm. 
7 http://www.people.com.cn/. 

http://www.marketingman.net/wm35/502.htm
http://www.people.com.cn/
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brought certain losses to society and economy. The United States has set up an orga-
nization IFCC (the Internet Fraud Complaint Center)8 to analyze and deal with these 
problems. According to IFCC, the total annual loss of these complaints is as high as 
$3.2 million, and the average loss per complaint is $776. 

In addition, according to the survey results of the 12th Statistical Report on Internet 
Development in China (2003/7) by China Internet Information Center,9 the propor-
tion of Internet users who choose shopping as their main purpose and implement 
transactions in China only accounts for 0.2% of the total number of Internet users. 
The main reason for this situation is that Chinese netizens have a great degree of 
distrust of the quality of Internet products. This shows that the ‘lemon’ problem 
in China’s Internet market is serious, and it may even affect the development of 
China’s e-commerce. Therefore, while people are intoxicated with the convenience 
of modern internet technology, they can’t ignore the information asymmetry brought 
by Internet virtuality and the Internet ‘lemon’ problem caused by it. It is of practical 
and realistic significance to study the adverse selection in the Internet market for the 
development of China’s Internet market. 

1.3 The Purpose and Significance of the Research 

The main purpose of this study is: taking the adverse selection (Internet ‘lemon’ 
problem) in the Internet market as the research object, taking the Internet ‘lemon 
market’ model as the basic starting point, combining theoretical analysis with empir-
ical analysis, studying the mechanism of product quality uncertainty in Internet 
market, exploring the development law of adverse selection in the Internet market and 
putting forward strategic suggestions for Internet management and Internet marketing 
on this basis. 

Today, with the rapid development of Internet economy and e-commerce, this 
study has both theoretical and practical significance. 

1. The research on Internet adverse selection can provide academic accumula-
tion for the development of traditional economics and traditional management. 
From the development of Internet economics, it has experienced the develop-
ment process of The Economics of Network Industries → Internet Economics 
→ The Economics of Information Infrastructure → The Economics of Elec-
tronic Commerce [7]. This development track shows that the research hotspot 
of network economy is determined by the stages of Internet development: the 
first three stages are the problems that must be solved after the construction of

8 Located in Morgantown, West Virginia, the US Internet Fraud Complaint Center is led by the 
Federal Bureau of Investigation (FBI) and the National White Collar Crime Center, which provides 
intelligence on white-collar crime trends for judicial authorities. The purpose is to give consumers 
and companies a strong complaint channel for online fraud incidents (website: http://www.ifccfbi. 
gov/). 
9 Quoted from the website of China Internet Information Center (website: http://www.cnnic.cn/). 

http://www.ifccfbi.gov/
http://www.ifccfbi.gov/
http://www.cnnic.cn/
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Internet infrastructure, such as resource allocation and pricing, and the economic 
characteristics of Internet; the latter is the requirement of theoretical research put 
forward by the rapid development of e-commerce practice.10 However, traditional 
economics and management theory in explaining the lag of Internet economy, 
which has become the consensus of academic circles. Therefore, it is the need of 
theory and practice to form Internet economics facing digital economy as soon 
as possible. The efforts made in this study will strive to contribute to this. 

It should be pointed out that the laws of economics and management appli-
cable to today’s Internet economy actually come from traditional economics and 
traditional management to a great extent. As Shapiro and Varian [8] point out, 
‘If you observe it properly, many aspects of the Internet economy can be found 
in the old economy’. Therefore, this study not only includes the application and 
inheritance of traditional theory, but also includes the questioning and revision 
of it. 

2. The research of Internet adverse selection can make us grasp the operation law 
of human Internet market better and analyze the prospect of consumption and 
sales behavior of buyers and sellers. 

It is an indisputable fact that human production and consumption behavior will 
be greatly changed due to networking, but how to adapt to the transformation 
and change of this way is a problem to be solved. This paper will explore the 
influence of Internet adverse selection on the consumption and sales behavior of 
participants in the Internet market. 

3. The research on Internet adverse selection can provide some decision support 
for Internet management and social regulation. 

In traditional economic theory, there are ‘market-oriented’ methods and ‘non-
market-oriented’ methods to solve the ‘lemon’ problem. Solving the ‘lemon’ 
problem in the Internet market still depends on these methods, but they have 
different characteristics. Especially for our country, with the rapid expansion 
of the Internet, many problems and difficulties will be in front of us, and the 
‘lemon’ problem is one of them. If there is a lack of research on the inherent laws 
of Internet behavior, the management will be weak and ineffective. Therefore, 
this study can provide a decision-making basis for the management problems in 
the development of Internet. 

4. The research on Internet adverse selection can help enterprises get out of the 
misunderstanding of Internet marketing. 

Some enterprises believe that Internet consumers are only sensitive to price, 
and only low prices can win consumers; other enterprises believe that Internet

10 The research on Internet economy in the United States can be clearly divided into two stages: from 
1993 to 1997, it was the first stage of Internet economy research, which mainly took the Internet itself 
as the research object, and studied the resource allocation and pricing, the compatibility between 
Internet and standards and the externality of Internet in the construction of Internet infrastructure; 
from 1998 to now as the second stage, this research focus began to turn to the commercial application 
of Internet, mainly focusing on e-commerce and its related economic, technical, legal, social and 
political issues (Chen Yaogang, Jiang Yanzhang,《Current Situation and Trend of American Internet 
Economy Research》,《 Economic Dynamics》, No. 12, 2000). 
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brands are Internet advertisements. In fact, this is a misunderstanding. The 
Internet ‘lemon’ principle will tell us: Because of the existence of Internet 
‘lemon’, the price of Internet products and Internet advertisements, as a signal 
of product quality, play a limited role in the Internet market. To solve the funda-
mental problem, we should also take advantage of the Internet characteristics and 
adopt various ways to improve consumers’ loyalty and satisfaction with Internet 
products. 

1.4 Research Methods 

The main research methods used in this paper are as follows: 

1.4.1 Model Analysis 

Theoretical model is the basic point of analyzing problems in economics and manage-
ment. This study constructs a mathematical model on the basis of theoretical analysis, 
with a view to revealing the development law of adverse selection in Internet trade, 
abstracting the essential characteristics of the Internet ‘lemon’ and making theoret-
ical analysis on this basis. The main mathematical methods used in this paper include 
game theory and statistics, and the related results are analyzed and verified by CAS 
(Complex Adaptive System) modeling method. 

1.4.2 Literature Analysis 

Because the Internet ‘lemon market’ model and Internet adverse selection theory are 
still in the field that mainstream economics and management basically have not set 
foot in. Therefore, there are few papers about the ‘lemon’ problem in Internet, but 
the existing papers about the ‘lemon’ problem in the traditional market can provide 
us with the context of studying this problem and provide the necessary theoretical 
background materials for this study. This study attaches great importance to the role 
and value of existing literature. 

1.4.3 Case Studies 

Whether the theoretical model of this study is correct or not needs the support of 
practice. In addition, choosing representative things for case anatomy can obtain
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fresh first-hand information. Case analysis is very important and irreplaceable for 
the new research field of ‘lemon’ problem in Internet market. 

1.4.4 Collection and Analysis of Internet Data 

It is a very quick and effective method to investigate samples by using Internet. The 
Internet data used in this research mainly comes from the information published 
by existing commercial websites (such as eBay) and relevant authoritative websites 
(such as, China Internet Network Information Center [CNNIC]). 

1.5 Architecture and Content 

1.5.1 Logical Clues and Research Framework 

The logical clue of this study is: putting forward the adverse selection (Internet 
‘lemon’ problem) in Internet trade → tracing back the theory of adverse selection 
→ establishing the theoretical model of Internet adverse selection → solving the 
theoretical thinking of Internet adverse selection → analyzing and exploring the 
solutions → proposing countermeasures. Subsequent chapters will be developed 
with this logical clue. The research framework of this paper is shown in Fig. 1.1.

1.5.2 The System Structure of This Paper 

In addition to the introduction, there are eight chapters in this paper. 
The first chapter mainly discusses the research background, research objectives, 

research methods and research framework of this paper, and briefly describes the 
innovation of this paper. 

The second chapter mainly summarizes and analyzes the theoretical origins of 
adverse selection and ‘lemon market’ model. This chapter starts with Professor 
Akerlof’s pioneering work and makes an analysis and explanation of Akerlof’s clas-
sical model (and translates Akerlof’s classical papers into Appendix 1 of this thesis). 
This paper defines the concept of adverse selection and analyzes the characteristics, 
functions and theoretical value of the classical ‘lemon market’ model. As a liter-
ature review, this study summarizes the evolution track and the latest progress of 
the ‘lemon market’ model and points out that the research on Walrasian equilibrium 
under adverse selection, the essence of market equilibrium and non-market system 
will still be the focus of economics in the future, and the development direction of 
‘lemon market’ in the future should expand from physical market to Internet market.
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(Chapter 1) 

(Chapter 2) 

(Chapter 3) (Chapter 3) 

(Chapter 4) 

(Chapter 5) (Chapter 6) 

(Chapter 7) 

(Chapter 8) 

(Chapter 8,section 3) 

Fig. 1.1 The research framework of this work

The purpose of the third chapter is to provide a basic point of theoretical analysis 
for the following chapters. In this chapter, firstly, the causes of adverse selection 
in the Internet market are analyzed, and the Internet ‘lemon’ problem is described. 
Then, on this basis, the mathematical model of adverse selection in the Internet 
market is constructed and verified. As a generalization and extension of the theo-
retical model, this chapter analyzes the relationship between Internet market and
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physical market under adverse selection and puts forward the conditions of ‘equi-
librium separation’ and ‘market segmentation’ between the two markets. Finally, 
according to the conclusions provided by the theoretical model, the theoretical ideas 
to solve Internet adverse selection are put forward. Through analysis, this chapter 
points out that because the Internet market is easy to achieve equilibrium at the 
low price level, it means the decline of welfare level in market transactions and 
the failure of spontaneous coordination in the market. Although the emergence and 
rapid development of e-commerce is considered to reflect the advantages of informa-
tion environment and imply the substitution of traditional market, due to the serious 
adverse selection problem existing in the Internet market, it will have an adverse 
impact on the efficiency of transactions. Therefore, trying to reduce the ‘lemon’ 
problem in the Internet market is an inevitable requirement for us to give full play 
to the efficiency of the e-commerce market. More importantly, because the strength 
of quality signal reflected by Internet product price is lower than that of traditional 
market, we should pay special attention to the role of reputation means, intermediary 
means and non-economic means in solving Internet adverse selection. At the same 
time, compared with the physical market, the Internet market calls for the emergence 
of market coordinators. 

The fourth chapter mainly analyzes the price behavior in the Internet market under 
adverse selection. While affirming the Internet price marketing mode, this paper 
analyzes the influence of Internet ‘lemon’ problem on price. This paper mainly 
analyzes the Internet price discrimination and Internet price dispersion from the 
perspective of adverse selection. The conclusion of this chapter points out that 
although the Internet can help Internet enterprises to discriminate against pricing, 
the adverse selection faced by consumers has not decreased but may become more 
serious. Therefore, we should use reputation approach and institutional approach to 
solve this problem. In addition, this paper argues that the intrinsic reason for the price 
dispersion of Internet products lies in the asymmetry of quality information and the 
adverse selection existing in the Internet market. Therefore, in order to reduce the 
price dispersion and improve the transaction efficiency, it is necessary to reduce the 
adverse selection in the Internet market. 

The fifth chapter mainly analyzes the influence of reputation on solving adverse 
selection in the Internet market. This chapter first constructs a reputation operation 
model based on ‘lemon’ problem and then puts forward the idea of Internet reputa-
tion management and establishing Internet trust mode. The main conclusion is that 
although it is more difficult to establish one’s own reputation in the Internet market 
than in the traditional market, this does not mean that it is impossible to establish the 
reputation of enterprises or products in the Internet market. This paper puts forward 
the concept of Internet ‘reputation chain’ and puts forward the viewpoint of ‘reputa-
tion transfer’ and ‘brand extension’ from traditional market to Internet market. This 
paper argues that Internet enterprises should recognize their own ‘reputation chain’, 
implement the strategies of ‘reputation transfer’ and ‘brand extension’ and use the 
methods of leasing reputation and co-branding to improve their reputation. 

The sixth chapter analyzes the influence of Internet quality intermediary on 
solving adverse selection. This chapter constructs a quality intermediary model based
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on ‘lemon’ problem, and on this basis, puts forward the idea of using quality inter-
mediary to solve Internet adverse selection. It is pointed out that the mechanism of 
‘information overflow’ is a decisive reason to ensure the Internet quality and solve 
the ‘lemon’ problem. The larger the quality distribution of Internet products, the 
more quality intermediaries are needed. Therefore, as long as the new transaction 
costs can increase the welfare level of the whole society, effective intermediaries will 
still exist for a long time in the era of Internet economy. 

In the seventh chapter, this paper analyzes the role of non-economic means in 
solving Internet adverse selection. Through the analysis of a game model of product 
quality, this paper explains the function and influence of non-economic means on 
solving adverse selection, points out that institutional factors such as non-economic 
means are of special significance to solving Internet adverse selection and discusses 
some methods that may be used as non-economic means, including legal means, 
administrative means, morality and trust. 

The eighth chapter analyzes and studies the adverse selection in China’s Internet 
market. After analyzing the general principle of adverse selection, this paper analyzes 
and observes the ‘lemon’ phenomenon and its performance in China’s Internet market 
with the consumer behavior of Chinese netizens as the breakthrough point. This paper 
argues that as far as China’s Internet market is concerned, the adverse selection 
faced by consumers is more serious. This is because the factors affecting the ‘lemon’ 
problem in China’s Internet are special, including the acceptance of Internet informa-
tion space, the consumption psychology of ‘following the crowd’ in Chinese tradi-
tional behavior, the negative demonstration effect of some non-standard websites, 
the rampant counterfeiting, the imperfection of relevant legal system, the weakness 
of consumers’ power, etc. Relevant data also illustrate this point, so this problem 
must be paid attention to by us. This paper puts forward some strategic sugges-
tions on eliminating or reducing adverse selection in China’s Internet market. These 
suggestions include: (1) Fully understand the influence of adverse selection (‘lemon’ 
problem) on the development of e-commerce. (2) Technical means should obey the 
creation of value chain. (3) Implement the organic combination of Internet marketing 
and traditional marketing. (4) Implement the strategy of third-party intervention. (5) 
Give full consideration to China’s national conditions. (6) Get out of the misunder-
standing of Internet marketing. (7) To provide legal protection for solving Internet 
adverse selection. 

1.6 Main Nnovations 

The innovations of this paper mainly include: 

1. This paper constructs ‘lemon market’ model in Internet market (or Internet 
Akerlof model) and takes it as the basic theoretical model to analyze the 
adverse selection problem in Internet market. Although economists after Akerlof
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extended the ‘lemon market’ model, these extensions are still aimed at the tradi-
tional physical market, and the premise in the model is only relaxed to the differ-
ence of consumers’ preference for quality among buyers. Based on the virtual 
nature of the Internet, this model relaxes the presupposition of this model to 
the difference in product quality preference between buyers and between buyers 
and sellers. In the process of building the model, this study uses von Neumann-
Morgenstern expected utility function and considers the influence of continuous 
quality distribution of Internet products on market equilibrium. The Internet 
‘lemon market’ model established in this study is not only the inheritance and 
expansion of the existing ‘lemon market’ model, but also the development of a 
new field. 

2. Based on the basic theoretical model, this paper makes a preliminary analysis of 
the substitution between e-commerce market and traditional market. It is consid-
ered that with the quality uncertainty, the persistent adverse selection problem 
is induced, and a ‘separated’ equilibrium may appear between the e-commerce 
market and the traditional market. However, with the decrease of Internet ‘lemon’, 
the substitution of e-commerce market for traditional market will be enhanced. 
Therefore, trying to reduce the ‘lemon’ problem in the Internet market is an 
inevitable requirement for us to give full play to the efficiency of the e-commerce 
market. 

3. From the perspective of Internet adverse selection, this paper analyzes the strategy 
of ‘price discrimination’ in Internet marketing and the phenomenon of price 
dispersion in Internet market. This paper analyzes the adverse selection problem 
in the Internet ‘price discrimination’ strategy and puts forward some suggestions 
on how to avoid this problem. At the same time, the author puts forward a new 
explanation for the phenomenon of price dispersion in the Internet market and 
thinks that the internal cause of this phenomenon lies in the adverse selection in 
the Internet market. 

4. Based on the Internet ‘lemon’ problem, this paper constructs a reputation oper-
ation model in the Internet market, puts forward the concept of Internet ‘repu-
tation chain’ and puts forward the viewpoint of ‘reputation transfer’ and ‘brand 
extension’ from traditional market to Internet market. 

5. Based on the Internet ‘lemon’ problem, this paper constructs the operation model 
of quality intermediary in the Internet market, analyzes the necessity of the exis-
tence of Internet quality intermediary and thinks that the quality intermediary, as 
the third party, plays a particularly important role in eliminating Internet adverse 
selection, and it should and will exist for a long time. 
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Chapter 2 
Adverse Selection, ‘Lemon Market’ 
Model and Related Literature Review 

As a theoretical preparation for the study of adverse selection in Internet market, the 
main purpose of this chapter is to analyze the origin and development process of 
adverse selection theory and ‘lemon’ problem and summarize the related literature. 

2.1 Introduction: Information Asymmetry and Adverse 
Selection 

As the introduction of this chapter, we first define and analyze the asymmetry of 
information, the concept of adverse selection and the relationship between them. 

2.1.1 The Asymmetry of Information 

Asymmetry of information refers to the uneven distribution of market information 
between the two sides of the transaction. Professor Akerlof is a pioneer in the field of 
information asymmetry. He proved that ‘if information asymmetry is very serious, 
it may limit the function of the market, and in extreme cases, the whole market will 
not exist’. 

Regarding the research on the role and significance of information asymmetry 
in economic theoretical analysis and Akerlof’s contribution, the Bulletin of Nobel 
Prize in Economics of Royal Swedish Academy of Sciences in 2001 pointed out,1 

‘Akerlof pointed out a very important fact: in many markets, sellers have more infor-
mation about product quality than buyers’. ‘There is information asymmetry in many 
markets: one buyer or seller often has more information than the other. Borrowers

1 Translated from Nobel Foundation website (http://www.nobel.se/). 
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know their repayment potential better than lenders, business managers and boards 
know the future of enterprises better than investors, and customers know their acci-
dent risk rate better than insurance companies. The effective operation of a market 
economy requires sufficient common information between buyers and sellers’. The 
bulletin pointed out that ‘the three award-winning economists discussed the problem 
of information asymmetry from the fields of product market, labor market, insurance 
and capital market, and pointed out that the market system needs to be improved 
and designed. This is a major breakthrough in traditional economics.2 Their research 
reveals the core issues of contemporary information economy and lays the foundation 
for the theory of asymmetric information in market economy’. 

2.1.2 The Concept of Adverse Selection 

The concept of Adverse Selection originated from the insurance market [22]. In the 
insurance market, adverse selection refers to the situation that is unfavorable to the 
insurer in the insurance contract due to the asymmetry of information between the 
insured and the insurer. The essence of insurance is that most people raise funds 
to spread the risks of a few people. Therefore, through scientific actuarial methods, 
insurers know more about overall risks than policyholders, while policyholders know 
more about individual risks than insurers. In this way, as far as a certain insurance is 
concerned, people with high risks are more likely to enter the insurance, while people 
with low risks are less likely to enter the insurance. A person who is in good health 
is rarely willing to take part in life insurance, while a person who is in poor health 
or suffering from illness is willing to take part in this insurance. And this situation is 
unfavorable to the insurer. In view of adverse selection, on the one hand, the insurer 
can reverse infer the potential risks of the insured according to the total amount of 
insurance invested by the insured, collect the relevant information of the insured 
to understand the insured subject matter and weaken the information asymmetry 
between them as much as possible. On the other hand, it can further standardize 
the signing principle of insurance contract. And before signing the contract, strictly 
implement the principles, its purpose is to prevent the insured from making profits 
from the insurance. 

The Royal Swedish Academy of Sciences3 explained and described adverse selec-
tion in its press release: ‘At a given price, sellers know the true quality of products, 
buyers don’t know, only know the average quality of products, so they are only 
willing to pay the price according to the average quality, but in doing so, sellers with 
higher quality than average will withdraw from the transaction, and only sellers with 
lower quality will enter the market. That is to say, only low-quality products are sold,

2 Professor Akerlof also won awards from A. Michael Spence and Joseph E. Stiglitz, who used 
asymmetric information theory to study labor market and capital market, respectively, and expanded 
and perfected adverse selection theory. 
3 See the Nobel Foundation website (http://www.nobel.se/). 
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but no high-quality products are traded, and the result is that low-quality products 
squeeze high-quality products out of the trading market. Such a process is adverse 
selection’. ‘Adverse selection hinders normal and beneficial transactions, or in other 
words, Adam Smith’s “invisible hand” is not always effective, and the market does 
not automatically tend to equilibrium-this is different from the principle described 
by traditional economics that we firmly believe’.4 

Adverse selection is explained in The New Palgrave Model of Economics5 as 
‘examining a market in which products of different quality are exchanged. Both 
buyers and sellers grade products of different quality according to the same method, 
but only the seller knows the quality of the products he sells. At best, the buyer can 
only perceive the quality distribution of products sold before. Buyers can’t distinguish 
between good and bad goods, and bad goods are often sold together with good goods. 
Adverse selection illustrates this kind of market’. 

From the previous definition of adverse selection, we can see that adverse selec-
tion comes from the asymmetry of information. The adverse selection described 
and analyzed by Professor Akerlof is mainly aimed at the quality information in 
the product market. As long as there are quality differences, there will be adverse 
selection behavior, which is caused by the ‘lemon’ problem in the market because 
consumers have to make reverse choices because of the disadvantages of quality 
information. Therefore, we can say that the essence of adverse selection comes 
from the difference of information—adverse selection exists not only in the product 
market, but also in any market with information asymmetry.6 

2.2 The Origin of Theory: Adverse Selection Theory 
and ‘Lemon Market’ Model 

Akerlof’s contribution lies in introducing information asymmetry into our analyt-
ical perspective, thus laying the foundation for the new Keynesian economics that 
emerged in 1980s. More importantly, he not only put forward a method to reduce 
and avoid adverse selection, but also provided us with a basic perspective method 
to analyze problems. In order to analyze the Internet ‘lemon market’ and establish 
the Internet ‘lemon market’ model, we first make an analysis and interpretation of 
Akerlof’s classical theory and classical model. One thing needs to be pointed out is 
that at present, the theory in China only stays in a general description of its ideas, 
and there is still a lack of in-depth study of the original model.

4 See the Nobel Foundation website (http://www.nobel.se/). 
5 Eatwell et al.  [10]. 
6 For example, Myerson in (Game Theory: Analysis of Conflict Cambridge, Mass.: Harvard Univer-
sity Press, 1991) called ‘problems caused by participants’ incorrect reporting of information’ 
‘adverse selection’. 
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2.2.1 ‘Lemon Market’ Model and Adverse Selection: 
Akerlof’s Classical Theory and Interpretation 

Professor Akerlof’s classic theory is embodied in his paper ‘Lemon’ Market: Quality 
Uncertainty and Market Mechanism published in American Quarterly Journal of 
Economics,7 which won him the Nobel Prize in Economics. We can express the 
analysis process of Professor Akerlof’s [1] classic thesis as ‘putting forward ideas 
→ proving models → illustrating examples → explaining institutions → drawing 
conclusions’. In order to better understand the inherent meaning and influence of 
adverse selection theory, especially the ‘lemon market’ model, we will make an 
analysis of this paper, respectively: 

2.2.1.1 Hypothesis: Put Forward Ideas 

In the first part, ‘Introduction’, Akerlof first points out that the theme of his analysis is 
the relationship between quality and uncertainty and points out that different grades 
of products are an interesting and important issue in market theory. He pointed out 
that on the one hand, the paper tries to explain many important institutions in the 
labor market through the analysis of the relationship between quality differences and 
uncertainty, on the other hand, it tries to explain some statements such as ‘business 
behavior in underdeveloped countries is difficult’, especially on the costs of dishon-
esty, structure of money markets, insurability intentions, liquidity of durables and 
brand-name products, as examples and applications of this theory. 

Akerlof pointed out that in most market environments, because buyers usually 
cannot observe the specific quality of individual commodities, buyers often use the 
average statistical value of the market as their basic understanding of commodities. 
Under this premise, according to the principle of utility maximization, the seller 
is encouraged to operate low-quality goods to maximize the income; however, the 
economic significance of the transaction growth of high-quality goods in the whole 
market is greater than that of individual sellers, and there are differences or contra-
dictions between the overall interests and individual interests. As a result, the quality 
of traded goods and the market size will be degraded. 

Finally, Akerlof pointed out that he can illustrate and analyze this idea through 
the example of automobile market and pointed out that the purpose of using this 
example is mainly to better understand this idea through concrete examples, but not 
to ensure complete equivalence with reality.

7 Akerlof [1]. 
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2.2.1.2 The Construction and Analysis of the ‘Lemon Market’ Model 

In the second part, Akerlof takes the used car market as an example to establish his 
analysis model and discusses the market operation mechanism under the condition 
of asymmetric and uncertain quality information. This part is the core theory part. 
In order to be more logical and rigorous, Akerlof discussed it with three sub-topics: 

1. Car Market. In the used car market, even ‘new’ cars may be inferior quality cars. 
Therefore, Akerlof divides the cars appearing in the used car market into four 
categories: ‘new’ cars and ‘old’ cars, while ‘new’ cars and ‘old’ cars can be good 
cars or bad cars (called ‘lemons’ in America). Although a single buyer in the used 
car market does not know whether the cars he buys are good cars or ‘lemons’, 
he can know the probability of their appearance. Assuming that the probability 
of a good car is q, the probability of ‘lemon’ is (1 − q). 

Akerlof pointed out that when the car owner uses the car for a period of time, 
he will have a new judgment on the quality of the car, that is to say, he will give the 
car a certain probability value to judge whether it has become a ‘lemon’, and this 
new judgment will be more accurate than his original judgment. Thus, there is an 
asymmetry of available information: the seller has more information about the 
quality of the car than the buyer. However, good cars and sub-cars must be sold at 
the same price—because it is impossible for buyers to distinguish between good 
cars and sub-cars. In this way, the owner of a good car will not sell his own car. 
This is not only because he can’t get the real value of this car, but also because 
he can’t get the value of the new car he expected. 

In order to better illustrate this problem, Akerlof compared Gresham’s Law8 

as a metaphor and pointed out the difference between these two phenomena: 
second cars drive out good cars because they are sold at the same price; similarly, 
bad money drives out good money because they have the same exchange rate. 
However, the second car can be sold at the same price as a good car because 
the buyer can’t know whether the car is a good car or a second car, which the 
seller knows. However, in Gresham’s theorem, both buyers ademand for cars as 
followsnd sellers can probably distinguish bad money from good money. 

2. Asymmetric Information. Akerlof assumes that the demand for used cars depends 
on two variables—the price p of used cars and the average quality µ of used cars 
entering the transaction, and the demand function is Qd = D( p, µ); the supply 
and average quality of used cars depend on the price of used cars, that is, there are 
µ = µ(p) and S = S( p); in equilibrium, for a given average mass, the demand 
for used cars should be equal to the supply, that is, S( p) = D(p, µ(p)). When 
the price of used cars falls, so does the quality, which may eventually lead to no 
transaction at any price level. 

Akerlof used utility theory to construct its model. 
First, suppose there are two groups of market traders: the first group of traders 

and the second group of traders. Assume that the utility function of the first group

8 Gresham’s law refers to the phenomenon of ‘bad money driving out good’ in currency circulation. 
It was named after British businessman Thomas Gresham (1519–1579). 
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of traders is: 

U1 = M + 
n∑

i=1 

xi 

where M is the quantity of consumer goods other than automobiles, xi is the 
mass of the first automobile and n is the quantity of automobiles. 

Similarly, the second set of utility functions constructed by Akerlof is: 

U2 = M + 
n∑

i=1 

3/2xi 

In order to continue the research, Akerlof assumes that both groups of traders 
pursue the maximization of expected utility. At the same time, it is assumed 
that the first group of traders owns N vehicles with mass x and obeys uniform 
distribution between [0, 2], while the second group of traders has no vehicles. In 
addition, the price of ‘other goods’ M is regarded as a unit. 

Suppose that the first group has total revenue Y 1 (including revenue from 
selling used cars) and the second group has total revenue Y 2. The demand for 
second-hand cars is the sum of the demand for second-hand cars by two types of 
traders. In this way, we get the first group of traders’ demand for cars as follows: 

D1 = Y1/ p µ/p > 1 

D1 = 0 µ/p < 1 

Since it is assumed that the mass of automobiles is evenly distributed, the first 
group of supplies to automobiles are: 

S2 = pN  /2 p ≤ 2 

The relationship between average quality and price is: 

µ = p/2 

Similarly, the market demand of the second group of traders is: 

D2 = Y2/ p 3µ/2 > p 

D2 = 0 3µ/2 < p 

And the supply is:
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S2 = 0 

Thus, the aggregate demand function D(µ, p) is: 

D(µ, p) = Y1/p + Y2/p p  < µ  

D(µ, p) = Y2/p µ <  p < 3µ/2 

D(µ, p) = 0 3µ/2 < p 

Comparing the relationship between supply and demand, it is obvious that 
there will be Walrasian equilibrium only when the price satisfies 3µ/2 < p. 
However, since the average mass of a car offered at a price level of p is p/2, 
there is no transaction at any price level: despite the fact that at a certain price 
between 0 and 3, the first group of traders are willing to sell their car and the 
second group of traders are willing to buy at that price, which has little practical 
significance. 

This part is the core part of the ‘lemon market’ model. We can better illustrate 
and explain Akerlof’s analysis process and conclusions with a diagram (as shown 
in Fig. 2.1). 

In the graph, ray S(µ = p/2) expresses the average quality of automobiles 
in the market, and is also the decision-making will and basis of the supplier; the 
lower right of ray D(µ = p) and the lower right of ray D(µ = 2 p/3) are the 
decision boundaries of the demander. Obviously, the only intersection of supply 
and demand boundaries can only be p = 0 and µ = 0, that is to say, only at this 
point can Walras equilibrium occur. But this equilibrium means that the actual

Fig. 2.1 Walrasian 
equilibrium of ‘lemon’ 
markets 
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trading volume is zero, which has no practical significance. As a result, the whole 
market collapsed. 

3. Symmetric Information. In this part, Akerlof assumes that all buyers and sellers 
have complete information, so that cars of different quality levels in the whole 
market can be sold at different prices. 

Through the logical analysis of the above three parts, Akerlof proved his hypoth-
esis with strict mathematical derivation, thus laying the foundation of ‘lemon’ 
theory. 

2.2.1.3 Examples and Explanations: Verification of the ‘Lemon 
Market’ Model 

In the third and fourth parts of the paper, Akerlof validates the ‘lemon market’ model. 
In the third part, Akerlof explains the importance and universality of information 

asymmetry in practice with the title of ‘Example and Application’, thus verifying 
the ‘lemon’ theory and explaining it with this theory. These examples include Insur-
ance, The Employment of Minority, The Costs of Dishonesty and Credit Market 
in Underdeveloped Countries. When discussing these issues, Akerlof uses a lot of 
data, charts and introductions. By discussing these market mechanisms similar to the 
used car market, this paper points out the great influence of so-called ‘honesty’ and 
information transparency on the economy. For example, in the insurance market, due 
to the asymmetry of information, it is difficult for the elderly over 65 years old to 
buy personal medical insurance, even if the premium is increased. In the job market, 
employers of some jobs are reluctant to hire minorities, not because of racial discrim-
ination, but because of profit maximization, because race can show education level. 
Akerlof particularly emphasized the adverse selection in developing countries. For 
example, in India’s local credit market in 1960s, money lenders demanded twice as 
much interest as big cities. As a result, if brokers arbitraged between these markets 
without knowing the credit rating of local borrowers, the risk attracted borrowers 
with poor payment propensity to enter the market, and brokers also suffered heavy 
losses. In discussing the cost of good faith, Prof Akerlof pointed out that the cost of 
dishonesty is not only in the number of deceived buyers, but also in the expulsion 
of possible high-level transactions from the market. Although there are potential 
buyers who want to buy high-quality goods in the market, and there are sellers who 
are willing to sell goods within an appropriate price range, the emergence of those 
who make fraudulent transactions with shoddy goods has driven legitimate and legiti-
mate traders out of the market. Therefore, the cost of fraudulent transactions includes 
not only the part of the buyer who is deceived, but also the loss caused by expelling 
legitimate and legal transactions from the market. 

In the fourth part of the thesis, ‘counteracting institution’, Akerlof expressed 
another important profound insight. He believed that many market mechanisms actu-
ally appeared to solve the problem of asymmetric information, because economic
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entities have strong motivation to offset adverse selection related to market effi-
ciency. Here he lists several offset systems: providing guarantee in the transaction; 
let consumers identify by establishing brands; establish reputation and provide certi-
fied service records by setting up chain stores. In addition, education and labor market 
have their own ‘brands’. This part also validates the ‘lemon’ theory and explains these 
market systems with this theory. 

2.2.1.4 Conclusion 

In the last part of the article, ‘Conclusion’, the author summarizes the full text. He 
pointed out that ‘“good faith” is very important. Informal and unwritten guarantees 
are the prerequisite for guaranteeing transactions and production. If these guarantees 
are vague and uncertain, business travel will encounter difficulties-as described by 
Gresham’s theorem we have summarized’. 

As for the application prospect of adverse selection theory, as Akerlof himself 
pointed out at the end of the article, the analytical tools used in the paper ‘do 
explain many economic systems and will actually become a more important aspect 
of analyzing uncertainty’. 

In fact, this prediction has come true now. The analytical method adopted by 
Akerlof has formed a classic literature on how economic systems can reduce the 
consequences of asymmetric information. The fact that his paper won the Nobel 
Prize in Economics 30 years after its first publication fully illustrates this point. 

2.2.2 The Theoretical Value of Adverse Selection Theory 
and ‘Lemon Market’ Model 

The adverse selection theory (or ‘lemon principle’) founded by Akerlof has very 
important theoretical value. Akerlof illustrates adverse selection with profound 
theoretical significance with popular and common examples. Its contribution to 
economics is that it reveals the information asymmetry phenomenon existing in 
many markets and deepens our understanding of the real market phenomenon. It 
tells us that the effective operation of a market economy requires enough common 
information between buyers and sellers. If the information asymmetry is very serious, 
it may limit the market function, cause the inefficiency of market transactions and 
even lead to the failure of the whole market.9 It should be pointed out that although 
Akerlof takes old cars as the research object to analyze adverse selection, in fact, new

9 In a later paper, ‘The Economics of Caste System and Bad Competition and Other Sad Stories’ 
(1976), Akerlof made a more systematic and comprehensive discussion on the replay of informa-
tion asymmetry in different environments such as caste system, working conditions in factories 
and revenue sharing system. He used explanatory examples to prove that some variables called 
‘indicators’ can provide important economic information to enhance efficiency, but they can also 
plunge the economy into an equilibrium that is harmful to society [3]. 
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cars also have similar information problems, but old cars are more obvious. Not only 
cars, but almost all goods have more or less information problems. In his model, the 
old car is just an example, which is used to represent all the information asymmetry 
situations to explain the model. What Akerlof wants to analyze is all transactions 
with asymmetric information. Moreover, his analysis is rigorous and standardized, 
and a general model is established. 

The basic ideas and basic perspective methods embodied in Akerlof’s classic 
papers are of great theoretical value. It has brought us very important enlightenment 
to establish the adverse selection theory in the Internet market and the ‘lemon market’ 
model in the Internet market: 

2.2.2.1 The Adverse Selection Theory Denies the Hypothesis 
of ‘Complete Information’ 

Traditional microeconomics has two basic and common hypotheses: one is the 
hypothesis of ‘economic man’, that is, economic behavior individuals are rational 
people who make decentralized decisions; the second is the hypothesis of complete 
information, that is, both parties in the market have the same information, that is, 
the hypothesis of ‘symmetric information’. In the analysis of market problems, this 
is a very important assumption. Only under this condition, the contract reached by 
both parties is perfect and the market result is efficient. Its purpose is to demonstrate 
the principle of ‘invisible hand’. However, the real economic activities pose a severe 
challenge to the traditional theory. In fact, as Akerlof pointed out, in a market full of 
inferior goods, due to the serious information asymmetry between buyers and sellers, 
the result may be ‘the inferior wins the superior’, which leads to ‘Market Failure’ 
and even the serious consequences of complete market collapse. Akerlof’s model 
reveals two conclusions that are contrary to traditional economics: (1) Under the 
condition of asymmetric information, the market may be inefficient. The conclusion 
of Akerlof model tells us that although some buyers are willing to pay high prices for 
good cars, the ‘invisible hand’ of the market does not transfer good cars from sellers 
to buyers. According to the theory of traditional economics, under the regulation 
of market, supply and demand can always meet the wishes of buyers and sellers at 
a certain price. (2) This kind of ‘market failure’ has the characteristics of ‘adverse 
selection’, that is, only defective products are left in the market, that is, ‘bad money 
drives good money’. Akerlof’s theory makes us understand that the root of this result 
is information asymmetry, which changes the angle of our analysis of problems and 
changes many ‘common sense’ conclusions. 

Akerlof’s academic contribution has gone beyond a simple theory. His analysis 
of information asymmetry and his demonstration of the conclusion of market failure 
have shaken the theoretical basis of neoclassicism. His viewpoint of ‘approximate 
rationality’ is also the basic perspective for us to analyze the behavior of Internet 
market.
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It should be noted that the emergence of any theory has to go through a certain 
process, which is precisely illustrated by the recognition of Akerlof’s adverse selec-
tion theory by theoretical circles. In fact, the bumpy process of Professor Akerlof’s 
paper publication also illustrates the impact of his paper on mainstream economics.10 

Professor Akerlof attributed the bumpy experience of his paper to two aspects. First, 
orthodox economists at that time worried that the introduction of information factors 
into economics would change the stability and uniqueness of equilibrium; second, 
the writing style of the article is completely different from the popular rigorous 
expression style (without using the common mathematical language). 

2.2.2.2 Adverse Selection Theory and the ‘Information’ Role of Price 

Traditional economics and management generally think that the role of price is 
multiple, and among these roles, it emphasizes its ‘information’ function. For 
example, according to economic theory, price plays at least two roles in the decision-
making process of consumers: one is the allocation role, and the other is the informa-
tion role [21]. In the research on the role of price ‘information’, scholars also think 
that consumers’ perception of product price is a good indicator of quality [9, 25]. In 
addition to economists, management scientists also look at the role of price from the 
perspective of product marketing. For example, Johnson (1985) think that the role of 
price in consumers’ evaluation of product schemes is not single. They point out that 
the price paid by consumers for products will lead to the reduction of their wealth; 
in addition, they also believe that price can convey consumers’ information about 
product quality, and this role gives price the nature of a product ‘attribute’. 

However, the ‘lemon market’ model shows that the root of market failure lies in the 
dual identity of market price: it should not only express the average quality level of 
automobiles in the used car market, but also become an equilibrium transaction price 
that makes supply equal to demand in the market. In the market with asymmetric 
information, the price actually shoulders the dual task of ‘killing two birds with one 
stone’, which it cannot be competent for. This is also the root of the function failure 
of the used car market. Finally, the market can only enter the vicious circle of adverse 
selection. 

The above process can be illustrated in Figs. 2.2 and 2.3. Figure 2.2 shows that the 
average quality of used cars increases with the increase of the price of used cars. It 
shows that in an asymmetric information environment, commodity quality depends 
on price—which is contrary to ‘quality determines price’ in traditional economics. 
Figure 2.3 shows the supply and demand curve of the used car market. The supply

10 Akerlof’s classic paper was completed in 1967, and its publication was postponed because it was 
rejected by three authoritative economic journals. The American Economic Review says: We don’t 
publish trivial things like this. The Journal of Political Economy commented that the articles were 
too universal to be authentic. The Review of Economic Studies rejected it on the grounds that the 
issues discussed in the article are too insignificant. Finally, after many twists and turns, it was finally 
published in the Quarterly Journal of Economics, which immediately aroused great repercussions 
[4]. 
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Fig. 2.2 Relationship 
between market price and 
average quality of used cars 
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Fig. 2.3 Relationship 
between market price and 
demand of used cars 
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curve usually slopes upward, but the demand curve is different from the demand 
curve in traditional economics—it bends backward. 

Therefore, we need to look at the ‘information’ attribute of price carefully. In fact, 
due to the ‘lemon sensitivity’ of consumers in the Internet market, the strength of 
quality signals reflected by Internet product prices is lower than that in the traditional 
market. The analysis of this problem will be carried out in Chapters 3 and 4. 

2.2.2.3 The Complex Adaptability Embodied in the ‘Lemon Market’ 
Model 

The adverse selection process embodied in the ‘lemon market’ model reflects the 
complex adaptability in the market operation: in fact, it is a process in which an
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Adaptive Agent, including the buyers and sellers of used cars, changes their behavior 
and structure purposefully and directionally in the communication and interaction 
with the environment to achieve a reasonable state of adapting to the environment. 
For example, the average judgment of the buyer on the quality of the used car market 
is the way he behaves when entering the market. It is determined by the objectivity 
of human behavior. 

In order to study the theory of complex adaptive system (CAS),11 the Economic 
Science Laboratory of Renmin University of China established and verified the 
‘lemon market’ model in 1999 by using Swarm, a modeling tool for CAS research 
provided by Santa Fe Research Institute.12 

The objects involved in this model include: 

1. Cars: Cars are the objects traded in the market. For the sake of simplicity, it is 
considered that there are only two kinds of cars in the automobile market, which 
are high quality and low quality, respectively, and their expected selling prices 
are 2000 yuan and 4000 yuan, respectively. Every car entering the market has the 
same possibility of being inquired. After an inquiry for a car, if the price given by 
the buyer is higher than the expected selling price, the transaction is successful, 
otherwise, the transaction is completed according to a given lower probability. 
This is consistent with the actual market situation, that is, the possibility of 
selling a car at a loss remains at a very low level. In fact, a car object in the 
model represents the sum of the car and its seller (the attributes of the car and 
the behavior of the seller). 

2. Market: Market is another object involved in the model. Here the market is 
designed to have a fixed capacity. The market can record the current number of 
high-quality and low-quality cars, and also record the current number of high-
quality and low-quality cars sold. Trading in the market is carried out round by 
round. In order to show the information asymmetry between the two parties in 
the market, for the seller, the information of the automobile is complete, that is, 
the seller knows whether the automobile is of high quality or low quality, but the 
buyer does not know whether the automobile is of high quality or low quality, so 
he can only predict the proportion of high-quality and low-quality automobiles in 
the market according to the previous transaction and give the expected price of the

11 Complex Adaptive System (CAS) theory is a brand-new theory put forward by American scien-
tist Holland (1994). This theory emphasizes that micro-subjects with ‘adaptability’ can interact 
with their surroundings and other subjects, and change their own structure and behavior through 
‘experience accumulation’ (learning) in the process of interaction. The system composed of such 
subjects will develop in the interaction between subjects and environment and between subjects, 
showing the complex evolution process of macro system. 
12 Swarm software platform is a standard software toolset developed by Santa Fe Institute on the 
basis of complex adaptive system theory. This toolset can provide a very good software experimental 
environment. By building a computer model based on Swarm and calling the rich class library 
provided by the platform, we can conveniently simulate the research in many fields. The aim is to 
help scientists build a well-equipped software laboratory by providing them with a set of standard, 
flexible and reliable software tools. It runs on UNIX and Windows, and supports Java and Objective 
C. At the end of 1997, Professor Chen Yu of Renmin University of China visited Santa Fe Laboratory 
and began to introduce, publicize and popularize Swarm in China. 
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automobile purchased by the buyer on this basis. After a transaction takes place 
in the market, a new seller needs to enter the market. If a car cannot be sold after 
several rounds of transactions, it will automatically withdraw from the market. 
Considering the actual market situation, when a new seller enters the market, 
whether the sold vehicles are of high quality or low quality is also determined by 
the proportion of high and low-quality vehicles sold in the previous transaction. 

Each of the above two objects has its own behavior. For the seller, each car in 
each transaction determines whether it is inquired according to a given probability. 
Once inquired, the expected price of the seller and the buyer is judged. If the buyer 
bids higher than the seller’s price, the transaction will be completed; otherwise, the 
transaction will be decided according to a lower given transaction rate. The market’s 
action after this round of trading is to count the respective quantities of high-quality 
and low-quality cars sold in this round of trading and calculate the buyer’s expected 
price for the next round of trading according to this quantity. For cars that have 
completed the transaction and those that cannot be sold after multiple rounds of 
transactions, they will automatically withdraw from the market and be supplemented 
by new cars. 

According to the above model, the corresponding Swarm model is established, 
and the actual operation shows that the simulation results are in good agreement 
with the prediction of the model. As shown in Fig. 2.4: The control panel controls 
the start, end and step-by-step operation of the model operation; the observer Cars 
market Observer sets its refresh frequency; Cars market Swarm sets the number of 
participating cars and the probability of being inquired; the Akerlof model shows 
that the change of the sum of all car sales prices over time is the main part. As can be 
seen in Fig. 2.4, the total price of all cars sold in the market is gradually decreasing, 
indicating that high-quality cars are gradually squeezed out of the market. It can be 
seen that the theoretical analysis is in good agreement with the experimental results. 

The result of Swarm tells us that adverse selection in market transactions is actually 
determined by the objectivity of human behavior. In Akerlof model, buyers and 
sellers, as agents, have their own behavior rules. They relate and act with each other in

Fig. 2.4 Akerlof model in 
Swarm Running results on 
the platform 



2.3 Literature Review: The Evolution Track and Enlightenment of ‘Lemon … 29

complex adaptive systems and finally produce a kind of ‘equilibrium’. Although this 
result occurs in the traditional market, it is also true in the Internet market—because 
the objectivity of human behavior has not changed. 

2.2.2.4 Adverse Selection Conditions and Changes in Market 
Competition Forms 

In the traditional perfect competition theory, all products in the market are assumed 
to have the same quality. Therefore, a manufacturer who can sell products at a lower 
price (constant quality) must mean an increase in production efficiency, and it can 
produce products of the same quality at a lower cost. In market competition, price 
competition can often defeat opponents and win the market. However, when the 
information of ‘quality’ can be hidden, its premise and conclusion will change. 

Therefore, the ‘lemon’ principle tells us that the most important form of market 
competition in asymmetric market formed under the condition of asymmetric infor-
mation is non-price competition. Therefore, in order to change consumers’ judgment 
of quality by price and make consumers think that its low-priced products are of high 
quality, enterprises selling low-priced products must convince consumers that their 
products are of high quality through some non-price activities of competition, so as 
to distinguish them from ‘lemon’ products. This point is particularly important for 
the Internet market. In fact, a large part of this study is to discuss and analyze this 
problem and we will carry out the specific content in the following chapters. 

2.3 Literature Review: The Evolution Track 
and Enlightenment of ‘Lemon Market’ Model 

Adverse selection theory has established its position in economics because of its 
extensive and far-reaching influence. In the adverse selection theory, ‘lemon market’ 
model is of great significance, which provides a basic analytical framework and 
theoretical basis for the establishment of this theory. Since Akerlof put forward this 
model, many economists have expanded and extended this model along with the 
work initiated by Professor Akerlof and obtained abundant research results. 

Now, we analyze and summarize the evolution track of ‘lemon market’ model in 
the past 30 years and discuss the influence of ‘lemon market’ model on this study 
and the possible development direction in the future, in order to lay a foundation for 
us to analyze Internet adverse selection and establish Internet ‘lemon market’ model.



30 2 Adverse Selection, ‘Lemon Market’ Model and Related Literature Review

2.3.1 The Evolution Track of the ‘Lemon Market’ Model 

2.3.1.1 The Ranking of Pareto Efficiency Standards and the Essence 
of Market Equilibrium 

The expansion and deepening of the ‘lemon market’ model is first manifested in the 
reset of the premise assumptions in the model. Wilson [26], a professor of economics 
at Wisconsin University in the United States, improved Akerlof’s ‘lemon market’ 
model (referred to as Akerlof model for short). Wilson’s point of view is that when 
buyers’ preferences are inconsistent, there are many kinds of Walrasian equilibrium, 
which can be graded by Pareto efficiency criteria. He pointed out that if the premise 
assumption in the model is relaxed to the existence of differences in consumption 
preferences and uneven quality distribution among buyers, it can be concluded that: 

1. Different from the conclusion of single equilibrium solution in Akerlof model, 
there may be Multiple-Walrasian Equilibrium in Wilson model, that is to say, 
there may be multiple equilibrium points with equal supply and demand. Because 
the average quality level of used cars is not a constant in Wilson’s model, the 
increase of price level in a certain range may cause a larger number of used cars to 
join the supply, which leads to the increase of average quality and actual demand 
of used cars entering the transaction with the increase of price. If the demand 
curve contains a part sloping to the upper right, it will have more than one focus 
with the supply curve, so we can get multiple Walras equilibrium solutions or 
multiple Pareto optimal solutions. 

2. There is a Pareto ordering in this Multiple-Walrasian Equilibrium, in which the 
higher-price equilibrium is superior to the low-price equilibrium. Wilson’s anal-
ysis shows that although sellers always want to sell cars with a given quality 
level at the highest possible price to obtain more profits, buyers are also willing 
to obtain an equilibrium result with a higher price, because the increase in average 
quality level caused by the increase in price is enough to make up for the utility 
loss caused by the increase in price. In this way, when both buyers and sellers 
tend to the Walrasian Equilibrium with high prices, the welfare level of all people 
improves. Wilson argues that if buyers have a fixed marginal substitution rate 
between the quality of the car and the consumption of other goods, each buyer 
will prefer a higher equilibrium price to a lower equilibrium price. In this way, 
there is a sort of Pareto Criterion. 

In order to further explain the market structure under the condition of adverse 
selection, Wilson [27] further analyzed the essence of market equilibrium in the 
market with adverse selection. By extending the Akerlof model, the author analyzes 
the market equilibrium in three cases: (1) the auctioneer’s bid; (2) Buyer’s bid; (3) 
Seller’s bid. Through analysis, he believes that only when the auctioneer bids will 
there be a single price equilibrium. Whether the buyer or the seller bids, the price 
distribution is accompanied by the existence of excessive supply. Therefore, the 
author thinks that in the market with serious adverse selection, the way of commodity
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allocation is very sensitive to the means of bidding. Both buyers and sellers may prefer 
to trade in a market that leads to perpetual oversupply, rather than choose a price 
level that can make the market reach an equilibrium between supply and demand.13 

After that, Rose [23] of the University of Sydney, Australia, deduced and veri-
fied the Walrasian Equilibrium described in Wilson model with strict mathemat-
ical methods. He assumes that the quality of used cars is five common generalized 
distributions (Gamma distribution, Chi-squared distribution, Exponential distribu-
tion, Lognormal distribution and Normal distribution) and obtains their demand 
curves. His conclusion is that the first four quality distributions do not exist because 
their demand curves are inclined downward to the right, but when the quality distri-
bution is Normal distribution (Normal distribution) and the price level is low, the 
demand curve may be inclined upward and then Multiple-Walrasian Equilibrium 
points may appear. 

In addition, Kim [18] of the State University of New York analyzed the Walrasian 
paradigm described by Akerlof [1] and Wilson [27] in a market with severe informa-
tion asymmetry from two aspects. First, he argues that while Akerlof correctly points 
to possible market failures in the used car market, his analysis ignores the possibility 
that market participants are free to switch roles. Secondly, the author’s model is 
based on the quality of used cars as an endogenous variable, which is different from 
Wilson’s model. In this paper, the author analyzes two different situations: in the first 
case, given the new car price and the type of market participants, there is a unique 
equilibrium point; the second case is similar to the Akerlof–Wilson model, where 
not only the ‘lemon’ principle may occur but also the multiple Walras equilibria in 
the Wilson model. However, in this case, if market participants have the ability to 
change their roles at no cost, it will make it impossible to rank the Pareto criterion. 

2.3.1.2 Game Analysis and Offset System 

Heal [11], a professor of economics at Sussex University in England analyzed the 
Akerlof model and its conclusions with game theory as a tool. He divided the 
marketing strategies adopted by each product seller into two types: ‘high’ quality 
and ‘low’ quality. Through analysis, he found that as long as the game played by 
market participants is not a game but an infinite number of repeated games, there 
may be a cooperative Nash equilibrium. His conclusion is that only when the seller is 
extremely short-sighted, that is to say, only pays attention to the current interests, will 
there be a phenomenon of ‘defective products driving out good products’, otherwise 
market participants are willing to trade with high-quality products. Professor Akerlof 
[2, 3] answered Heal’s question. He pointed out that although the market participants 
will have the cooperative game in order to avoid the market failure caused by the 
‘lemon’ problem, the occurrence of this game must be guaranteed by the corre-
sponding system, and its function is to link the past, present and future together, so 
that this game behavior will happen and repeat constantly.

13 This view was explained by Stiglitz and Weiss [24] about credit rationing [24]. 
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In fact, the above debate further proves the role of ‘counteracting institutions’ 
proposed by Professor Akerlof in that classic paper. As Professor Akerlof pointed 
out in his paper, many market mechanisms actually appear to solve the problem of 
asymmetric information, because economic agents have strong motivation to offset 
adverse selection related to market efficiency. For example, providing guarantees in 
transactions, making consumers agree by building brands, establishing reputation 
by setting up chain stores and providing certified service records have played this 
role. Professor Heal said that the game needs the guarantee of this system to go on. 
The argument between Professor Heal and Professor Akerlof illustrates the role of 
institutions in solving adverse selection. 

Recently, there are still some economists who focus their research on the ‘lemon’ 
problem on institutional analysis. For example, Hendel and Lizzeri [12, 13] of  
Princeton University in the United States emphasized the role of non-market institu-
tions in solving asymmetric information problems in the process of dynamic analysis 
of ‘lemon market’ model, including certification intermediary and lease contract. 

2.3.1.3 Experimental Research 

As an effective analytical method, experimental economics has unique charm and 
persuasiveness in the analysis of economic phenomena. Some economists use 
experimental methods to deepen and expand the Akerlof model. 

Bond [6], an economics professor at the State University of New York, published 
a paper Direct Test of Lemon Market Model: Second-hand convertible truck market 
in American Economic Review. Through experiments, the author concluded that 
if the maintenance time or life of a car can be controlled, there is no difference 
between an old car and a new car. The author thinks that there are two possible 
explanations for this phenomenon: the first one is that the offset system mentioned 
by Professor Akerlof is working and being developed; the second explanation is that 
buyers can obtain enough information through searching to reduce the asymmetry 
of information. But the market is still inefficient if reducing information asymmetry, 
such as through offset systems or through search, requires high costs. Therefore, 
Professor Bond’s experimental research on Akerlof model shows that the influence 
of used cars and new cars on the market lies not in the ‘new’ and ‘old’ cars, but in 
the role of offset system, as well as the efficiency and cost of search. 

In recent years, economists’ experiments on the ‘lemon’ problem are more concen-
trated on the study of some unique individual markets. For example, Chezum and 
Wimmer (1997) of St. Lawrence University in the United States conducted an exper-
imental study on adverse selection in the auction market of one-year-old stallions. 
They used data from the Keeneland stallion auction market. In this market, sellers 
are divided into two categories: those who sell only part of their own stallions as 
horse racers, and those who sell all their stallions as specialized breeders. Obviously, 
the first type of seller is more motivated to train his stallion than the second type. If 
buyers can’t confirm the type of seller, they can only expect less from the quality of 
stallions, which leads to lower prices for the first type of sellers.
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Couton et al. [8] made an empirical study on the French automobile market from 
1991 to 1992 by using Hedonic Price model. The results show that the environmental 
and safety characteristics of the market and the delay on consumers will have a real 
impact on consumers’ behavior. By analyzing the relationship between perceived 
quality and price in some markets, he proved that there is Akerlof effect in French 
automobile market, which cannot be explained by inflation. 

In addition, Hotl [14], an economics professor at the University of Virginia in the 
United States, will also bring ‘lemon’ into classroom experiments. In the experiment, 
students were divided into two groups of ‘quality-price’ grades. Experiments show 
that under the condition of complete information, the market price and grade can 
quickly reach the most efficient level, and everyone can get the maximum surplus; 
but if only the price, not the grade, is known to the purchaser, the grade and price are 
reduced to the suboptimal efficiency level. The authors point out that such experi-
mental results could stimulate discussion on topics such as asymmetric information 
market failures and remedial measures such as quality standards and guarantees. 

2.3.2 The Latest Research Progress of ‘Lemon Market’ 
Model 

2.3.2.1 The Dynamic ‘Lemon Market’ Model 

Hendel and Lizzeri [12] found that the second-hand market in the United States 
has never disappeared, on the contrary, the transaction volume is still very large, 
and the market distortion is lower than previously thought. On the assumption that 
reputation deteriorates with the decline of quality, there are still a large number of 
transactions occurring with the price decline. In order to explain this phenomenon, 
they constructed a dynamic adverse selection model and emphasized that the main 
difference between the model constructed by themselves and the standard adverse 
selection model is that it can reveal the interactive relationship between the new 
product market and the resale market more clearly. The model shows that in the 
case of adverse selection, the price of a new car is higher than that when it is not 
in the market. By comparing several different brands of cars, they found that cars 
with unreliable brands have greater price declines and lower market transactions. 
Finally, they came to the conclusion that the natural depreciation of automobiles is 
more important than adverse selection. 

Janssen and Karamychev [16] of Erasmus University in Rotterdam, Netherlands, 
further explored the nature of market failure in dynamic Akerlof model. In the Akerlof 
model of durable goods market constructed by them, the market equilibrium in this 
model shows the characteristics of Cycles and Multiple Equilibrium. One of their 
main conclusions is that in the equilibrium of dynamic model, sellers with high-
quality products wait longer than sellers with low-quality products; for any quality
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distribution, there must be an infinite number of multiple cycle equilibria, when all 
products can be traded at a specific time after they enter the market. 

2.3.2.2 The Seller’s Information Structure and Market Welfare 

Kessler [17], University of Bonn, Germany, explores how market performance 
depends on the seller’s information structure in a market with adverse selection. She 
extended the standard adverse selection competition model in her paper ‘Looking 
at the Lemon Market Again’, and he allowed market participants with information 
side to have different Information Structures related to quality. He believes that the 
analytical framework used by Akerlof in his classic paper is a stylized market anal-
ysis framework, and the situation shown by Akerlof will disappear only when the 
seller knows the quality of the car and obtains a small profit from the transaction. It 
actually implies the fact that one side of the market is ignorant and the other side’s 
information structure is perfect, however, in many cases this situation is very vague. 
By introducing welfare factors into the analytical model, the author tests the welfare 
characteristics under the condition of market equilibrium and draws a conclusion 
that this equilibrium is obtained on the premise that sellers have less information 
than their own transactions. Finally, the author points out that the increase of market 
performance of sellers with less information depends on their potential profits in 
market transactions and the average characteristics of sellers’ information structure. 

What is more challenging is that Professor Levin [20] of Stanford University has 
made a bolder reflection on the Akerlof model, and he thinks that greater information 
asymmetry may not necessarily reduce the income in transactions. Firstly, the author 
observes the relationship between information asymmetry and transaction and points 
out that there are two competitive results: for a fixed supply curve, when the seller 
has more information, the demand curve will move down and the ‘Buyer’s Curse’ 
will be stronger; however, a fall in demand in turn leads to a fall in supply, and 
the supply curve also shifts downward. In this way, the information will classify 
sellers: on the one hand, it will drive some sellers out of the market, on the other 
hand, it will also send some sellers back to the market. The author points out that 
for the segmented information structure, we can get a very extreme result: when new 
information appears in the market, the seller may be driven out of the market and the 
transaction will decline; if new information is popular in the market, the market price 
will remain unchanged and the transaction will not be affected; if exiting vendors 
get new information, transactions may increase as long as vendors with bad news are 
pushed back to the market; if the maximum transaction cannot be obtained under the 
given information structure, the maximum transaction cannot be obtained even if the 
seller’s information is improved. Based on the work done by Lenmann [19] and Athey 
and Levin [5] in decision theory, the author establishes his own model and verifies 
the above observation results through the model. Therefore, the author concludes 
that the increase of transactions depends on the relative amount of these influences. 
Levin used the model to analyze the change of transaction volume if the seller’s



2.3 Literature Review: The Evolution Track and Enlightenment of ‘Lemon … 35

information is released to the buyer. The author believes that public information can 
create new markets because market prices depend on public signals. 

Although the expectation of equilibrium trading will increase or decrease, we can 
still get positive results if the market works well. Therefore, the author argues that 
increasing the information of buyers, that is, the socialization of private information, 
will definitely promote the growth of transactions—as long as the market demand 
curve slopes downward. 

2.3.2.3 The ‘Lemon Market’ on the Internet 

Today, the Internet economy is getting better and better, and the ‘lemon’ problem in 
the Internet market has also attracted the attention of some economists. Huston and 
Spence [15] of Trinity University in the United States think that although the Internet 
makes consumers buy goods across the space distance, there is still information 
asymmetry because consumers can’t check the quality of goods. The author builds a 
model and tests his hypothesis based on the data obtained from the coinage auction 
market on the Internet. The results show that only 87 cents per dollar of the coins 
sold for which the price increases with the quality is considered to increase with 
the quality, which shows that consumers underestimate the seller’s commitment 
to the increase in quality. The experimental data also show that the information 
asymmetry of the unidentified coinage is greater than that of the identified coinage, 
so the unidentified coinage has a more serious ‘lemon’ problem. Choi et al. [7], an 
economist at the University of Texas in the United States, wrote ‘The Economics 
of Electronic Commerce’. The book mainly tells the economic reasons why the 
Internet market can’t work without product information. Although the book does not 
explain to us the theoretical roots of the failure of the Internet market, it reveals a 
very important point: Although virtual transactions provide a good way to reduce 
transaction costs, its future development will mainly depend on the solutions to 
economic problems rather than technical problems. 

2.3.3 Conclusion and Enlightenment 

Looking at Akerlof’s classical theory and its evolution, we can find that economists 
have expanded and deepened this model in the past 30 years. At the same time, it 
brings the following enlightenment for us to study the Internet ‘lemon’ problem and 
establish the ‘lemon market’ model in the Internet market: 

2.3.3.1 The Continuation and Refinement of the Research Content 

According to the order of time, we can express the emphasis that economists pay 
attention to as follows: adverse selection → offset system → Walrasian Equilibrium
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(the order of Pareto Efficiency standard) → the essence of market equilibrium → 
experimental research → seller’s information structure → ‘lemon market’ model 
on the Internet. By extending, refining and modifying the classical Akerlof model, 
economists make it more explanatory and convincing to the real market. 

Therefore, in the Internet market, it is still our focus to study the Walras equilib-
rium, the essence of market equilibrium and non-market system under the condition 
of adverse selection. At the same time, we should pay more attention to the refinement 
of market and the refinement of market information structure. 

2.3.3.2 The Exploration of Research Methods 

It is an important supplement and extension to the theoretical analysis to study the 
‘lemon market’ model with the methods of experimental economics and dynamic 
methods. In fact, besides the economists listed in this paper, there are also some 
experimental economists who use computer simulation technology and complex 
adaptation theory (CAS) to analyze and study the ‘lemon market’ model and have 
achieved certain results [28]. 

In fact, due to the multi-faceted nature of Internet space, we also need to commu-
nicate, complement and synthesize among disciplines when studying the Internet 
‘lemon’ problem. At present, there are relatively few such studies. 

2.3.3.3 The Future Research Direction 

The future research on Akerlof model may or should be carried out in three aspects: 
the research object may be expanded from physical market to Internet market; the 
research content will pay more attention to the influence of the change of market 
information structure on transaction equilibrium; in the research methods, more static 
analysis will be changed to dynamic analysis, more experimental economics methods 
will be adopted, more attention will be paid to the study of typical markets and more 
computer simulation methods will be adopted. 

We are gratified that the ‘lemon’ problem in the Internet market has attracted 
the attention of some economists. Although the analysis of the ‘lemon’ problem in 
the Internet market is still at a relatively primary stage, the unique expression of the 
‘lemon’ problem in the Internet market will surely attract more economists’ attention 
and draw more valuable conclusions. This paper tries to contribute to this. 
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Chapter 3 
Adverse Selection of Internet Market: 
Mathematical Model and Theoretical 
Explanation 

The purpose of this chapter is to provide a basic point of theoretical analysis for the 
following chapters. In this chapter, we first analyze the causes of adverse selection 
in the Internet market, and describe the Internet ‘lemon’ problem in fact. Then, on 
this basis, we build a mathematical model of Internet adverse selection and verify 
it. As a generalization and extension of the theoretical model, this chapter will also 
analyze the relationship between Internet market and physical market under adverse 
selection. Finally, according to the conclusions provided by the theoretical model, 
the theoretical ideas to solve the Internet adverse selection are put forward. 

3.1 The Formation and Performance of Adverse Selection 
in the Internet Market 

3.1.1 The Characteristics of Internet Products 
and Transactions 

3.1.1.1 The Definition of Internet Products 

Product is a collection of benefits in essence from economics. It satisfies the desire of 
an organization or consumer to exchange it for money or something of other value. 
With the development of Internet, the basic characteristics of products in e-commerce 
market will also change. Although selling physical products on the Internet is the 
primary goal of many Internet stores, their core goal is to increase the efficiency of
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business transactions or improve services and expand market share. Their creative 
ideas can transform many physical products and processes into digital products.1 

Information is the preferred example of digital products. Information products 
include a wide range of paper products, such as books, magazines, newspapers, peri-
odicals, photos, maps and other graphics. Most of these products are first made into 
digital forms and then printed on paper. Some information products, such as databases 
and computer software, are disseminated and used in digital form. Audio-visual prod-
ucts can be digitized, so multimedia products such as movies, TV programs and sound 
products can be mixed with information products or sold separately as entertainment 
products. In addition, anything sent and received on the Internet can become a digital 
product. All kinds of paper products can be turned into digital products by scanning 
or by changing the way we use them. For example, air tickets, concert tickets or 
baseball tickets don’t need to be printed on paper, they can be digitized, transmitted 
and stored in personal ID cards. You can also log on to a website to make reservations 
and pay digitally. Tickets can also be downloaded to customers’ storage devices, and 
only need to be scanned when boarding. 

Although some products or services have no corresponding physical form, they 
can become digital products as long as they exist in the form of knowledge or process. 
For example, the knowledge and experience of a salesperson or doctor can be digi-
tized, made into a document or program, and then sold to customers. Similarly, the 
process of human interaction and communication can be integrated into a digital 
process or an electronic market. For example, the auction of products can form an 
electronic auction market, where items to be auctioned can be browsed Internet and 
bidding and payment can be made electronically. 

3.1.1.2 Characteristics of Internet Product Transactions 

Internet product is a special kind of product. In many cases, it is virtual and does not 
need physical existence. At the same time, it can spread in many ways. We should 
regard it as a consumable product to analyze its economic connotation. 

1. Subjectivity of Internet product utility evaluation 

The demand for any product changes with the inherent taste difference of 
consumers, while the demand for information products seems to change more easily. 
Because information and other products have no physical form, it brings up the 
subjectivity of consumers’ evaluation of their utility. Therefore, sellers of information 
products should rely more on consumer information in order to classify consumers 
according to their preferences. In addition, product customization and differential 
pricing based on consumers’ types or other identity information in Internet marketing 
are relatively different in use and value, so the evaluation of its utility is subjective.

1 Although many of the products discussed in this study are physical products, in the Internet market, 
it must first be represented in the form of digital products, that is, in the form of virtual products. 
Therefore, when discussing Internet products, we should first consider its digital characteristics. 
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2. Short-term and cumulative utility of Internet products 

We often say that ‘outdated information is not information’, because the value 
of many information products depends on time. For example, weather information 
is used to forecast crop yields, and yesterday’s weather information is no longer 
useful unless it is used for archiving and reference. But short-term information has 
its own value for archiving and reference. This value lies in the accumulation effect. 
A part of any information file can be recycled to produce different products. Not only 
consumption but also the production of information is an accumulative and usually 
cooperative process. In the process of spreading through accumulation, modification, 
addition and improvement, information is often evolved and modified. 

3. Extensity of Internet products 

In economics, extensity refers to the economic consequences that cannot be 
completely explained by price principle and market theory, which may be unex-
pected gains or unexpected losses in advance. For example, although cars pollute 
the air, the increased cost of polluting the environment is not reflected in the price 
of cars, which is a negative extensity. If your neighbor’s trees give you shade, this is 
a positive extensity. Many products have Internet externals. That is to say, if more 
people use a product, its value will increase. 

Internet extensity can be manifested as both positive externality and negative 
extensity. Internet extensity can be obtained directly by increasing the number of 
users. For example, the telephone is of low value if no one uses it, but it is of much 
greater value if everyone uses it. Congestion is a negative extensity that counteracts 
positive Internet extensity. If everyone uses the phone, you will benefit, while if they 
keep calling so that you can’t get in, you will be upset that the line is always busy. 
Another example of Internet extensity is the software industry. More companies will 
develop applications for users who use popular operating systems, such as Windows, 
rather than non-popular operating systems. 

4. Variability and differentiation of Internet product content 

The content of digital products is changeable at any time, and they can be easily 
customized or modified at any time. Such modifications—whether unintentional, 
intentional or fraudulent—are inevitable. Therefore, due to the nature of digital 
products, manufacturers cannot control the integrity of their products. Although free 
documents on the Internet only allow the spread of unmodified copies, in the world of 
0 and 1, this rule is practically unenforceable. Still, manufacturers are using a variety 
of methods to deal with such modifications, such as techniques to prevent random 
modifications, such as PDF files that can be read by Adobe’s Acrobat Reader, but 
users cannot store files in digital form. 

The variability of Internet products makes the production of Internet producers 
not to protect the integrity of content, but to differentiate their products, for example, 
upgrade their products and sell them as interactive services instead of standard shrink-
packaged products. Product differentiation is not only possible, but also the business 
strategy of digital product companies.
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5. The priori nature of Internet products 

To establish the consumption preference of digital products, consumers must use 
them in advance, and then they can compare their utilities and make choices. 

6. Physical characteristics of Internet products 

Digital products can’t be worn out. Once they are created, they can exist forever. 
No matter how long or how often it is used, the quality of digital products will not 
decline, which is very different from ordinary material products. 

Above, we analyzed the characteristics of Internet market products, which are 
different from traditional markets. In fact, it is these characteristics different from 
the physical market and the virtuality of Internet trade that determine the ‘lemon’ 
problem in the Internet market, which will also have characteristics different from 
the traditional market. This is what we will discuss next. 

3.1.2 The Asymmetry of Information in the Internet Market 
and the Internet ‘Lemon’ Problem 

Compared with the traditional market, the advantages of e-commerce market lie in its 
lower barriers to entry, lower management costs and easy access to market informa-
tion. The reason why it has lower barriers to entry is that the Internet provides equal 
opportunities for all market participants, where large companies have no inherent 
advantages over small companies. In the physical market, big is a very effective 
market signal, but in the e-commerce market, big and product quality are not neces-
sarily related, which reduces the barriers to market entry. Another characteristic of 
e-commerce market is that it can search comprehensively and obtain information at 
low cost or no cost. Because automatic search and classification technology solve 
this problem, you can search for information in large quantities and effectively with 
the help of search services. Therefore, compared with the traditional market, it has 
more ways to obtain market information, higher efficiency and lower cost, which 
means that the completeness of information acquisition is higher. At the same time, 
because this kind of information search on the Internet is low cost and no cost, it also 
means relatively low transaction costs. 

Although e-commerce market has such advantages, especially its high information 
efficiency, it does not mean that it has high market efficiency. In fact, compared with 
the traditional market, the adverse selection problem caused by the asymmetry of 
product quality information in e-commerce market not only exists, but also is more 
serious. The main reasons are:
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3.1.2.1 The Subjectivity of Internet Product Utility Evaluation 
and the Subjectivity of Product Quality Evaluation Caused 
by the Externality of the Internet 

Because digital products are not only the digital version of paper products, but also 
contain the characteristics of electronic media, for example, Internet newspapers are 
personalized and customized, and can be updated at any time, so the quality evalu-
ation will become more subjective and personalized, and it will be more uncertain. 
However, the negative externality of the Internet makes it difficult for the reputation 
established by suppliers in one consumer to spread to other consumers, which further 
aggravates the existence of information asymmetry. 

3.1.2.2 The Information Asymmetry Caused by the Physical 
Characteristics of Internet Products 

This mainly refers to the problems caused by the non-destructiveness of digital 
products. In the Internet market, a large part of products are digital products. Because 
digital products do not appear tangible wear like other material products, that is, 
they are non-destructive, so digital products can exist forever once they are created. 
Although the initial product quality of digital products will become obvious because 
of consumers’ use behavior, no matter how long or how frequently they are used, the 
quality of digital products will not decline, that is to say, there is no difference between 
durable and non-durable digital products, and there is no difference between products 
sold from manufacturers and second-hand goods. It is precisely because of this 
situation that the manufacturers of digital products are competing with the products 
they have sold. Because most consumers can only buy the same competitive product 
once, the manufacturer adopts a deliberately outdated and frequently upgraded sales 
strategy, even if there are no competitors. For example, although some software 
has been upgraded for many years, it actually contains some useless functions that 
customers can’t use, which in turn wastes customers’ learning time. Therefore, in 
the Internet market, the quality information that the price of Internet products can 
transmit is very limited. As it is not known whether the quality of many new versions 
is higher than that of the old versions, the ‘lemon’ problem caused by the quality 
uncertainty will become more prominent. 

3.1.2.3 The Variability and Differentiation of Internet Product 
Content, and the Information Asymmetry Caused 
by the Difficulty of Identifying the Identity of Internet Traders 

In the electronic marketplace, it is difficult to identify sellers: an Internet store can 
be set up in one day or disappear the next. Because of this uncertainty, the efficiency 
of market operation will be very low, or even unable to operate at all. In addition, the 
identity of Internet traders is not easy to identify, which also leads to the existence
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of the Internet ‘lemon’ problem. For example, although Internet auction has become 
an important market transaction mechanism on the Internet, which can effectively 
improve transaction efficiency and reduce transaction costs, there is a serious problem 
of information asymmetry between the two parties in the Internet auction market. 
The specific performance is as follows: because the auctioneer and the bidding bidder 
do not know each other before the auction, they do not meet each other during the 
auction, and the probability of meeting after the auction is almost zero; in addition, 
all the traders participating in the Internet auction appear in the auction website as 
virtual identities (ID), which makes even the auction website unable to know the true 
identity of the registered users in detail. If the Internet users change their ID, others 
cannot carefully identify whether the new ID and the original old ID belong to the 
same person.2 

Furthermore, the information provided by suppliers pursues a differentiated 
strategy—it prevents the possibility of comparing bids. Therefore, some information 
cannot or will not become comparable and verifiable information. In addition, the 
short-term utility of Internet products leads to the frequent evolution of information, 
which also aggravates the information disadvantage of consumers. 

3.1.2.4 The Quality of Internet Products Is Not Easy to Check Due 
to the Priori Nature 

Because digital products are mostly Experience Goods, their quality can only be 
understood after use. However, once consumers master the information content of 
digital products, consumers are no longer willing to buy them—this is the insur-
mountable ‘Information Paradox’ [2] in the production of information products. 
This characteristic makes manufacturers have no good way to convince consumers 
of the quality of their products. At the same time, because the quality of experi-
enced products can only be known through experience and actual use by consumers, 
consumers will not buy them even if a large number of advertisements and product 
information are not enough to convince consumers of their quality. Customers may 
take a risk if they know that quality is beneficial to future purchases, but if they only 
use a product once, the risk is very small. 

The transcendental nature of Internet products requires marketers to reduce the 
uncertainty and asymmetry of product quality information through various marketing 
means to help consumers understand the utility of new products, so that consumers 
can establish their own purchase preferences. For example, when MS-DOS and 
Windows operating system entered the Chinese market, they achieved the goal of

2 The process of Internet auction transactions is as follows: Almost all auction websites require 
traders (auctioneers and bidders) to register a user name (ID) before the first transaction, and then 
list the auction items and relevant information of auctioneers. Bidders choose their intended auction 
items and participate in bidding. After winning the auction items, the bidder with the highest bidding 
price pays the auctioneer shopping funds at the auction price. After receiving the purchase money, 
the auctioneer delivers the auction items (because the two parties do not know each other in the 
auction, mailing becomes the most important way to deliver the items). 
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popularization through low price, free installation and gift, and even turned a blind 
eye to piracy. However, in the late 1990s, after Windows operating system was 
basically popularized in China, it raised its retail price in China, even higher than 
the domestic price in the United States, and intensified its efforts to crack down 
on piracy, which once caused tension between Microsoft and domestic computer 
vendors. This kind of practice or marketing strategy of Microsoft Corporation is to 
make use of the transcendental nature of digital products, so that consumers have path 
dependence on their products and increase the transfer cost of consumers. Although 
we cannot evaluate the advantages and disadvantages of Microsoft’s practice, its 
effect is obviously locked-in to consumers who are at an information disadvantage. 

3.1.2.5 Information Asymmetry Caused by the Diversity of Internet 
Producers 

Different from physical products, digital products are manufactured and sold by 
virtual people on the Internet, and the sales time of market sellers is short and the 
number is large. Every user is a producer and a potential seller through today’s 
personal homepage and a Web server that may run on any personal computer in 
the future. Therefore, in this case, the asymmetry of quality information of Internet 
products will be greater, and adverse selection will be more serious. 

3.2 The Construction of the Internet ‘Lemon Market’ 
Model 

In the previous chapter, we made a qualitative analysis and description of the Internet 
‘lemon’. Now, we will establish an adverse selection model (‘lemon market’ model) 
in Internet trade to discuss the market operation mechanism under the condition of 
asymmetric and uncertain quality information, so as to provide a theoretical basis and 
theoretical explanation for the Internet ‘lemon’ phenomenon and draw a conclusion. 

3.2.1 The Premise of Establishing the Model: The 
Improvement of the Classic ‘Lemon Market’ Model 

According to our previous analysis, the ‘lemon market’ model in the Internet market 
should have two outstanding characteristics: 

Firstly, in the classical Akerlof model, the conditions of demand occurrence 
derived from utility function are all based on the relationship between average quality 
μ and price p. However, due to the virtual nature of Internet trade, it makes it more 
difficult for consumers to judge the average quality of Internet products through the
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probability distribution of product quality than traditional markets. Such a feature 
will lead consumers to make up for their lack of quality judgment by reducing their 
preference for the quality of Internet products [10]. 

Secondly, in the Akerlof model, all sellers actually imply the assumption that they 
are considered to have the same quality preference. However, in Internet trade, due 
to the virtuality and convenience of the Internet and the need of a certain marketing 
strategy (such as ‘price discrimination’), the seller’s evaluation of product quality may 
be different for different sales groups of the same product, that is to say, the evaluation 
of quality will be more subjective. This is a characteristic that we must show in the 
process of building a model, which is different from the physical market. Although 
economists after Akerlof extended the ‘lemon market’ model, these extensions are 
still aimed at the traditional physical market, and the premise in the model is only 
relaxed to the difference of consumers’ preference for quality among buyers. Based 
on the virtual nature of the Internet, this model relaxes the presupposition of this 
model to the difference of product quality preference between buyers and between 
buyers and sellers. 

3.2.2 The Basic Theoretical Model 

Now, let’s construct an Akerlof model or ‘lemon’ model for Internet trade. In the 
process of building the model, we mainly refer to some tools and conclusions of 
Molho [12] and Wilson [18, 19] when analyzing and expanding Akerlof model, 
and at the same time, according to the previous discussion, we add further stipula-
tion on the behavior characteristics of buyers and sellers in Internet trade. We use 
Von Neumann-Morgenstern expected utility function and consider the influence of 
continuous quality distribution of Internet products on market equilibrium. 

We divide the Internet market into two parts: buyer and seller, and denote the 
quality of Internet products by q ∈ [q0, q1], and its quality distribution function is 
f (q). 
We will discuss it in the following parts: 

3.2.2.1 The Seller 

For Internet sellers (that is, potential sellers), his utility function is: 

Us = Us(c, n|m, q) = c + mqn 

Here c is the seller’s consumption of other items; n is a discrete binary variable, 
which indicates whether the seller sells the product, n = 1 means not selling the 
product, and n = 0 means selling the product. m is a utility index, which reflects the
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vendor’s evaluation of the quality of Internet products.3 Because it is the absolute 
price, not the relative price, that affects the decision, we can define the price of the 
product as p and the price of other goods as 1. 

The problems faced by sellers under the constraint of revenue budget are: 

maxc, nUS = c + mqn 

Assume that its budget constraints are: 

YS = c + pn 

Here YS is the seller’s income. When we substitute the budget constraint into the 
utility function, there are: 

US = YS + (mq − p)n 

If we want to maximize the utility of the seller when selling the product (that is, 
when n = 0), that is, the owner sells the product if and only if: 

mq − p < 0, that is, mq < p or q < 
p 

m 
(3.1) 

Then, at any price, the condition q < the proportion of products is met: p m 

S(P) = prob
(
q < 

p 

m

)
=

{∫ p/ m 
q0 f (q)dq

(
q > mq0

)
0 otherwise  

(3.2) 

3.2.2.2 The Buyer 

For Internet consumers (that is, potential buyers), we assume that their utility function 
is: 

UB = UB(c, r |t, q) = c + tqr  

Here c is the buyer’s consumption of other items; r is a variable that indicates whether 
the seller buys the product, r = 1 means to buy, and r = 0 means not to buy; t 
represents the relative evaluation parameter of Internet product quality compared with 
other goods consumption.4 In order to ensure the smooth progress of transactions, t

3 In fact, the [1] model implies the assumption that all vendors are actually considered to have the 
same quality preference, representing m as m = 1. 
4 Corresponding to Akerlof model, t = 3/2. 
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should be ≥ m. We also use  p to represent the price of products, while the price of 
other goods is defined as 1. 

The problems faced by buyers under the constraint of revenue budget are: 

maxc, rUB = c + tqr  

Assume that its budget constraints are: 

YB = c + qr 

Here YB is the buyer’s income. 
Like the basic assumption of Akerlof’s [1] model, since consumers do not know 

the actual quality of each product, but can determine the average quality of products 
by means of speculation and estimation, especially in the Internet market because of 
the existence of virtuality, we now assume that the average quality level of products 
in the Internet market is μ. 

Under the premise of quality uncertainty, the decision basis for deciding whether 
to buy or not should be expected utility: 

E(UB ) = c + t E(q)n = c + tμr 

Here E(q) reflects the expected quality level of Internet products, which is actually 
its average quality, that is, μ = E(q). 

We substitute the budget constraint into the expected utility function as follows: 

E(UB ) = YB + (tμ − p)r 

If you want to improve the utility of the buyer when purchasing the product, that 
is, r = 1, you should: 

tμ − p > 0, that is, tμ >  p or μ >  p
/
t (3.3) 

In fact, (3.3) shows us the decision boundary of the demand side. 

3.2.2.3 The Possible Equilibrium Results Between the Supply 
and Demand Sides 

Like Akerlof’s [1] model, we base its supply–demand function on the relation-
ship between average quality and price. According to Wilson [18, 19] model, the 
relationship between product price and average quality should be: 

μ = E( p|mq < p)
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=
∫ p/ m 

q0 
q f  (q)dq

/
S( p) 

=
∫ p/ m 

q0 
q f  (q)dq

/∫ p/m 

q0 
f (q)dq

(
q0 < p < q1) (3.4) 

Since it satisfies the conditions of (3.1) at the same time (3.4) actually shows the 
average quality level of the products that have reached the transaction, and more 
importantly, it shows the decision boundary of the supplier. By combining (3.4) 
with (3.3), we can analyze the transaction equilibrium condition between supply and 
demand sides, that is, Walrasian Equilibrium region. 

In order to illustrate the problem, we give a certain probability distribution to the 
product quality. Assuming that q obeys a uniform distribution, its density function 
should be f (q) = 1/(q1−q0). Now, we discuss market equilibrium and price change 
in two cases according to the size of m: 

[Case 1] m = 1, so (3.4) becomes: 

μ =
∫ p 

q0 

q 

q1 − q0 
dq

/∫ p 

q0 

q 

q1 − q0 
dq = 

p + q0 

2 
(3.5) 

Then, the possible equilibrium results between supply and demand sides are shown 
in Fig. 3.1. 

In Fig. 3.1, formula  (3.4) expresses ray S(q0 > 0) and ray S(q0 = 0), which are 
two supply curves with different starting points of mass distribution, and reflect the 
decision-making willingness and basis of the supplier. Equation (3.3) expressed in 
Fig. 3.1 is the lower right of ray D(t ≥ 1), which is the decision boundary of the 
demander. As described above, in order to ensure that the transaction can be carried

Fig. 3.1 The possible 
equilibrium results between 
supply and demand sides 
(m = 1) 
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out smoothly, it is necessary to have t ≥ 1, so the  ray  D (t = 1) is the lowest boundary 
of all ray clusters D(t ≥ 1) expressing requirements. Obviously, the intersection of 
supply region and demand region is Walras equilibrium region. This intersection is 
the intersection of the lower right region of curve D and ray S. 

If the lowest mass of the Internet product is zero (q0 = 0), the intersection of 
the corresponding lower right region of S(q0 = 0) and D(t ≥ 1), that is, the only 
possible equilibrium, is the origin (0, 0), which has no practical significance and can 
be ignored. 

Now let’s look at the case where the lowest mass is non-zero (that is, q0 > 0). 
From Fig. 3.1, we can see that if the consumer makes up for his lack of quality 
judgment by reducing his preference for the quality of Internet products due to the 
virtuality of the Internet (t value will approach 1 more), it is reflected in the figure that 
the boundary forming equilibrium will narrow and the reflected equilibrium price 
will drop (from p1 to p0 in the figure). This shows that due to the virtuality of the 
Internet, the Internet market is easy to form a low-price equilibrium. 

[Case 2] If m �= 1, then (3.4) becomes: 

μ =
∫ p/ m 

q0 

q 

q1 − q0 
dq

/∫ p/ m 

q0 

1 

q1 − q0 
dq = 

1 

2

( p 

m 
+ q0

)
(3.6) 

Assuming that the seller’s preference for product quality is m �= 1, then when 
it is combined with Eq. (3.3), the possible equilibrium range between supply and 
demand sides is shown in Fig. 3.2. 

Fig. 3.2 The possible 
equilibrium results between 
supply and demand sides 
(m �= 1)
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From Fig. 3.2, we can see that with the increase of m, that is, when the potential 
Internet vendor’s preference for product quality utility increases, the intersection of 
the supply area, that is, ray S, and the demand area, that is, the lower right of ray D, 
will shrink, which also means that the Walras equilibrium area is shrinking and the 
reflected equilibrium price will decrease (from p1 to p0 in the figure). 

3.2.3 Basic Conclusions 

From the above analysis, we can draw the following conclusions: 
[Conclusion 1] The difference of preferences between buyers and sellers on 

product quality will lead to the narrowing of Walras equilibrium area and the decline 
of Walras equilibrium price. That is to say, in the Internet market, the difference of 
product quality preference between buyers and sellers will form a low-price equi-
librium. The intuitive explanation of this phenomenon is that under the condition of 
Internet virtuality, consumers should not only try to understand the quality distri-
bution of products, but also understand the sales motivation of sellers. Because of 
the virtual nature of the Internet, it will cause consumers’ information disadvantage. 
Therefore, the ‘lemon’ problem reflected in the Internet market is more serious than 
the traditional market to some extent, or in other words, the ‘lemon sensitivity’ of 
Internet consumers is stronger. 

[Conclusion 2] Because the market may approach the equilibrium of low price, 
the optimal solution of Multiple-Walrasian Equilibrium or Multiple-Pareto Criterion 
demonstrated by Wilson [18, 19] and Rose [14] will behave as multiple equilibrium 
of low price. Therefore, the strength of quality signal reflected by Internet product 
price is lower than that in traditional market. It can be inferred that we need to use 
more methods besides price to solve the ‘lemon’ problem in the Internet market, 
such as intermediary, signal and reputation. 

[Conclusion 3] If a market is balanced at a low-price level, it may mean the decline 
of welfare level in market transactions and the failure of spontaneous coordination in 
the market. Therefore, compared with the physical market, the Internet market calls 
for the emergence of market coordinators. This coordinator may be a non-economic 
means such as quality intermediary or system as a third party. 

[Conclusion 4] The quality distribution of Internet products will have an impact 
on the equilibrium results. At the extreme, if the minimum quality of a Internet 
product is assumed to be zero, the whole transaction may completely collapse. Only 
when the quality of the worst product is greater than zero can market equilibrium have 
practical significance. This also shows that if there are many inferior products in the 
Internet market, the possibility of market disintegration will be greater. Therefore, 
compared with the physical market, it is more important and necessary to standardize 
the e-commerce market. 

[Conclusion 5] In essence, the root cause of the ‘lemon’ problem in the Internet 
market lies in the differences in consumption preferences and strategic behaviors 
between consumers and Internet enterprises. Although the Internet-based market
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provides a way to reduce transaction costs, it does not change the information asym-
metry in market transactions. This is the premise for us to observe and use the Internet 
market. 

3.2.4 The Verification of the Basic Model 

Verification (I): American Coinage Internet Auction Market—Performance of 
Internet ‘Gresham’s law’ 

Huston and Spence’s [10] survey of the US coinage Internet auction market 
provides a validation of our theoretical model. Huston and Spence pointed out that 
the reason why the coinage Internet auction market was chosen to verify the ‘Internet 
lemon’ problem is that it has a large transaction volume, on the other hand, it has 
multiple quality level distributions, and it is possible to rely on information to reduce 
uncertainty for easy observation.5 

3.2.4.1 Mass Measurement 

Assume that qm is the highest quality that buyers can get. qm is measured in US 
dollars, and market value is the logical standard of quality. There are two ways to 
measure qm : 

1. If the MARKET has the quality claimed by the seller, MARKET is a retail price. 
2. Grade G of coinage. Coin collectors and dealers will grade coins to reflect 

their quality. These quality grades range from Poor-1 (so badly damaged that 
they can hardly be identified and measured) to MS-70—a ‘mint-state’ coin—‘a 
coin that has not been in circulation at all’, and mint-state produces coins with 
grades ranging from 60 to 70. In order to fully express the level of quality, Coin 
Universe Price Guide designed nine binary variables (equal to 0 or 1): if the 
coin is ‘specially colored’, GEF = 1, otherwise it is 0; GAU = 1 if the coin is 
‘probably not circulated’, otherwise it is 0; if the coin is not in circulation, the 
mass of MS60, G60 = 1, otherwise it is 0; if the coin is not in circulation, the 
mass of MS62, G62 = 1, otherwise it is 0; if the coin is not in circulation, the 
mass of MS63, G63 = 1, otherwise it is 0; if the coin is not in circulation, the 
mass of MS64, G64 = 1, otherwise it is 0; if the coin is not in circulation, the 
mass of MS65, G65 = 1, otherwise it is 0; if the coin is not in circulation, the 
mass of MS66, G66 = 1, otherwise it is 0; if the coin is not in circulation, the 
mass of MS67, G67 = 1, otherwise it is 0.

5 The main data of this verification comes from eBay website. The figures include an eBay auction 
of 225 Morgan models (stand-alone avatars) in US dollars, which took place in mid-May 2000. 
Such coins are chosen because their properties can be better described with relatively small errors. 
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3.2.4.2 Buyer’s Information Variables 

The set of information variables available to the buyer is: if the coinage is approved 
by the major coinage rating service,6 CERT = 1; OTHER = 1 if coinage is rated by 
less well-known rating services; if a PICTURE contains a description of the item, 
PICTURE = 1. 

3.2.4.3 EBay’s Evaluation of the Transaction Results 

eBay evaluates a seller based on the number of transactions he trades and the 
percentage of buyers who rate him positively. Then, the company gives the sellers 
stars of various colors based on their evaluation. If a seller is rated below 10, there is 
no star, 10–99 has a yellow star, and 100–499 has an emerald star. SELL = 0 if the  
seller is in the lowest range (no stars); SELL = 1 if the seller is in the next highest 
range; SELL = 2, if the seller is in the scope of the above catalog. 

3.2.4.4 Results 

The results of the regression analysis show the determinants of the likelihood of an 
item being sold and are listed in Table 3.1. The independent variable is SOLD, which 
is equal to 1 if it is a SOLD item; otherwise, it is equal to 0.

Dependency SOLD = 1, if coins are SOLD; otherwise 0. 

SO  L  D  = β1 + β2 MARK  ET  + β3CE  RT  + β4 OT  H  E  R  + β5 P I  C  + β6SE  L  L  + β7 
GE  F  + β8GAU  + β9G60 + β10G62 + β11G63 + β12G64 + β13G65 + β14G65 + ε 

In the above regression analysis, the coefficient of MARKET is negative, and the 
significance level is 5%, which indicates that high-quality goods are less likely to 
be sold. The coefficient of ‘probably not flowing through’ GAU level is negative, 
and its significance implies that this level is less likely to be sold than the lower VF 
level. The coefficient of the ‘mint-state’ level is negative, and as its level increases, the 
coefficient becomes larger and more significant. The G66 coefficient is not significant 
because there is a relatively large standard error resulting from a small number 
of coins of this grade. Three of the four information variables have a statistical 
significance of 10% or higher. Only PICTURE cannot explain any variables in sales. 

The results show that high-quality coins are less easy to sell than low-quality 
coins. This is actually the Internet ‘lemon’ at work, and it is the performance of

6 Because of the difficulty in determining the seigniorage, some companies began to provide rating 
services. In order to get a certain fee, the companies will have a team of professional raters, who set 
the level of coinage. Coins and labels indicating their grades are sealed in a plastic plate to ensure 
that the coins are kept in a certain state. Third-party rating agencies will provide buyers with more 
valuable information. 
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Table 3.1 Results of regression analysis of factors influencing sales 

Variable name Estimated parameter Asymptotic value of T-ratio 

MARKET 
CERT 
OTHER 
PIC 
SELL 
GEF 
GAU 
G60 
G62 
G63 
G64 
G65 
G66 
Constant 

−0.002 
0.492 
−0.775 
−0.199 
−0.317 
0.005 
−1.306 
−0.372 
−0.425 
−0.771 
−0.982 
−1.130 
−6.084 
1.923 

−2.085** 
2.014** 
−0.746* 
−0.819 
−3.495*** 
0.010 
−3.282*** 
−0.828 
−0.801 
−1.828* 
−2.387** 
−2.451** 
−0.0391 
4.210*** 

Note * = Significance level is 10%; ** = Significance level is 5%; *** = Significance level is 1%); 
N = 225 observed values; likelihood ratio test = 53.7780; determination coefficient R2 = 0.2126

the Internet trade ‘Gresham Theorem’ in the market. Because buyers suspect that 
sellers can provide goods of lower quality than they claim. The results also suggest 
that certification of important coinage grading services can improve the likelihood of 
sales by improving the information capabilities of potential buyers. Coins that have 
been identified are more likely to be sold. Not only does an unknown certification 
company have a lower value to the buyer, but it actually reduces the likelihood 
of a sale. The SELL (Seller’s Experience) coefficient is negative, indicating that 
experienced sellers do not necessarily SELL more coins, because new buyers may 
be alert to experienced sellers. 

In addition, Huston and Spence’s survey also found that the price paid by buyers 
on the Internet is 78% of the wholesale price. This means that if coins are not sold 
directly to buyers but auctioned by dealers on the Internet, the marginal revenue 
of prices will drop significantly. For uncertified coins, which are most affected by 
the lemon problem, their average price is below 24.8% of the wholesale price. For 
certified coinage, consumers trust it very much, and its price is 20.0% lower than the 
retail price. (Certified mints with pictures are still below 19.2% of the retail price.) 
This result shows that information asymmetry, which discourages consumers, is an 
important reason for the low price of the Internet compared with the wholesale price. 

Huston and Spence also found through calculations that although the price of coins 
sold increased with the increase in quality, the seller’s claim to increase the quality by 
one dollar only increased the price by 87 cents. This fact shows that consumers will 
discount the quality improvement claimed by sellers. Compared with their market 
value, high-quality coins are often traded at a low price. 

Verification (II): Internet books, CDs and other markets. 
In terms of prices in the Internet market, the most thoroughly researched Internet 

products are books and CDs, because they are some of the first products to be 
marketed. The research work of Brynjolfsson and Smith [5] also validates the results
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of our previous model analysis to some extent. This result shows that compared with 
the traditional market, the price of Internet products is lower. 

They chose books and CDs as their research objects. Brynjolfsson and Smith [5] 
point out that the focus on similar products is due to the high likelihood that they 
will be highly competitive in a given Internet distribution channel [3]. In this way, 
the impact of unobserved heterogeneity can be greatly reduced, and the differences 
between these two channels can be clearly measured. For each product, Brynjolfsson 
and Smith chose eight Internet retailers and eight traditional retailers, of which half 
were ‘hybrid’: they could choose between the Internet market and the traditional 
market. In the selection of Internet retailers, Brynjolfsson and Smith selected the four 
largest Internet retailers and the four largest hybrid retailers by using the statistics 
of website click-through rate of Web21. The four largest Internet retailers account 
for 99.8% of the Internet book market and 96.5% of the Internet CD retail market 
respectively. 

Brynjolfsson and Smith [5] studied the performance of the book and CD market 
in terms of market efficiency indicators from 1998 to 1999, and found that the price 
in the Internet market is 9–16% lower than that in the traditional market, and even 
after considering transportation and handling, distribution and local taxes, it is still 
lower than that in the traditional market. 

They analyzed the main features of an Internet marketplace that uses the Internet 
as a distribution channel (which mainly sells two similar but different products— 
books and CDs). They collected more than 8500 price observations over a 15-month 
period and compared the price behavior of 41 Internet and traditional retailers (see 
Table 3.2). 

Through their T-tests on the hypothesis that the Internet average price (and average 
complete price) is lower than the offline average price (and average complete price) 
in two markets, the results fully verify their hypotheses (as shown in Tables 3.3 and 
3.4).

In addition, Clay et al. [6]’s empirical research on the book market also came to 
the same conclusion—the online book price is lower or the same as the offline book 
price.

Table 3.2 Data collected by Brynjolfsson and Smith 1998.2–1999.3 

Products Number of retailers Species Observation value Data source 

Books 4(Internet) 20 1144 Internet 

4(Internet-Mixed) 20 1124 Internet 

4(Traditional-Mixed) 20 1111 Traditional market 

4(Traditional) 20 1037 Traditional market 

CD 4(Internet) 20 1115 Internet 

4(Internet-Mixed) 20 1102 Internet 

4(Internet-Mixed) 20 1109 Traditional market 

4(Traditional) 20 978 
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Table 3.3 t-test of average price 

Product market Traditional market 
Average price 

Internet market 
average price 

Hypothesis t test for 
significance 

Books 
CD 

13.90 
16.07 

11.74 
13.49 

PINET < PPHYS 
PINET < PPHYS 

0.001 
0.001 

Table 3.4 t-test for average complete price 

Product market Traditional market 
Average price 

Internet market 
average price 

Hypothesis t test for  
significance 

Books 
CD 

15.04 
17.41 

13.69 
15.15 

PINET < PPHYS 
PINET < PPHYS 

0.001 
0.001

3.3 Extension of Theoretical Model: Adverse Selection 
and Market Segmentation 

Through the previous basic theoretical model, we analyze the influence of the Internet 
‘lemon’ problem on the Internet market equilibrium. We may have such a ques-
tion: Since the Internet market is prone to low-price equilibrium, what impact will 
this equilibrium have on the traditional market? Now, we use the theoretical anal-
ysis model of Internet adverse selection to analyze the market segmentation and 
equilibrium between traditional market (physical market) and Internet market. 

We represent the type of market with i, which is a discrete binary variable i = 
{N , M}, N represents the Internet market and M represents the traditional market. 
The quality of Internet products is represented by qi ∈ [q0 

i , q1 
i ], and its quality 

distribution function is f (qi ). We first establish the demand function and supply 
function of two markets: 

3.3.1 The Seller 

For the seller, his utility function is: 

Ui 
s = Y i s + (mi − p)n (3.7) 

Here, n = {0, 1} is also a discrete binary variable, which indicates whether the seller 
sells the product, n = 1 means not selling the product, and n = 0 means selling the 
product. It is a utility index, which reflects the seller’s evaluation of the quality of 
Internet products. Because it is the absolute price, not the relative price, that affects 
the decision, we define the price of the product as p and the price of other goods as 
1. Y i s is the vendor’s budget constraint.
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If you want to improve the utility of the seller when selling the product, that is, n 
= 0, you should: 

mi qi − p < 0, that is mi qi < p or qi < 
p 

mi 
(3.8) 

Then, at any price, meet the condition qi < p 
mi the proportion of products: 

S(p) = prob
(
qi < 

p 

mi

)
=

∫ p/mi 

q0 

f (qi )dqi (m
i q0 

i < p) (3.9) 

3.3.2 The Buyer 

For the buyer, under the premise of quality uncertainty, the decision-making basis of 
whether he buys or not should be expected utility. Assume that his expected utility 
for products purchased in two markets is: 

E(Ui 
B) = YB + (t i μi − p)r (3.10) 

Again, here r = {0, 1} is a discrete binary variable, r = 1 for buying, and r = 0 for 
not buying; t i represents the relative evaluation parameter of the quality of Internet 
products compared with the consumption of other goods, like the original basic 
assumption. To ensure that the transaction can be carried out, it should be t i ≥ mi . 
We also use p to represent the quality of products, while the price of other goods 
is defined as 1. E(q) reflects the expected quality level of Internet products, which 
is actually its average quality, that is, μi = E(q). YB is the budget revenue for the 
buyer. 

If you want to improve the utility of the buyer when purchasing the product, that 
is, r = 1, you should: 

t i μi − p > 0, that is t i μi > p, or μi > 
p 

t j 
(3.11) 

Equation (3.11) actually shows us the decision boundary of the demand side.
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3.3.3 The Equilibrium Conditions of the Two Markets 

Whether consumers buy products in the traditional market or the Internet market 
depends on the size of E(Ui 

B ). We can discuss it in three situations: 

1. In order to make consumers willing to buy products in the physical market, they 
should: 

E
(
U M 

B

)
> E

(
U N B

)
(3.12) 

2. To make consumers willing to buy products in the Internet market, they should: 

E
(
U M 

B

)
< E

(
U N B

)
(3.13) 

3. In order for consumers to be willing to buy products in both markets, they should: 

E
(
U M 

B

) = E
(
U N B

)
(3.14) 

According to Wilson’s basic model [19], the relationship between product price 
and average quality in two markets should be: 

μi = E
(
p
∣∣mi qi < p

)

=
∫ p

/
mi 

q0 
qi f (qi )dqi

/
S(p) 

=
∫ p

/
mi 

q0 
qi f (qi )dq

/∫ p
/
mi 

q0 
(qi )dqi

(
q0 
1 < p < q1 

i

)
(3.15) 

Equation (3.15) actually shows the average quality level of the products that are 
concluded, and it shows us the decision boundary of the supplier side. 

Now, we assume that the quality of products obeys an even distribution in the two 
markets, then 

μi =
∫ p/m2 

q0 

qi 
q1 
i −q0 

i 

dqi /
∫ p/mi 

q0 

1 

q1 
i −q0 

i 

dq  = 
1 

2

(
p 
p 

mi 
+ q0 

i

)
(3.16) 

Combining these conditions, we can get three market ‘separation equilibrium’ 
conditions: 

4. Market equilibrium conditions for the completion of transactions in the physical 
market: 

t M μM > t N μN (3.17)
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μM = 
1 

2

( p 

mM 
+ q0

)
(3.18) 

μM > 
p 

t M 
(3.19) 

5. Market equilibrium conditions for transactions to be completed in the Internet 
market: 

t M μM < t N μN (3.20) 

μN = 
1 

2

( p 

mN 
+ q0

)
(3.21) 

μN > 
p 

t N 
(3.22) 

6. Market equilibrium conditions under which transactions can be completed in any 
market: 

t M μM = t N μN (3.23) 

μi = 
1 

2

( p 

mi 
+ q0

)
(3.24) 

μi > 
p 

t i 
(3.25) 

By comparing (IV) and (V), we can find that the market in which the transaction 
takes place ultimately depends on the relationship t M μM with t N μN and the decision 
boundary of the demand side. 

3.3.4 Conclusion 

The physical market and the e-commerce market are divided according to the 
average quality and the quality preference of market participants, and the interaction 
between them. With the quality uncertainty, the persistent adverse selection problem 
is induced, and a ‘separated’ equilibrium may appear between the e-commerce 
market and the traditional market. However, with the decrease of Internet ‘lemon’, 
the substitution of e-commerce market for traditional market will be enhanced.
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3.3.5 Verification: German Automobile Market 

Fabel and Lehmann [13] once analyzed the sales situation of German cars in two 
markets. 

They chose two types of cars sold in the German automobile market: Volkswagen 
Rabbits III series and BMW 3 series. BMW series is more favored by people who 
love automobile sports, and the price is higher; the VW Rabbit is a typical economical 
car with a lower price. These two models are very popular in Germany and are sold 
through traditional market and Internet market. All the data they collected spanned 
from June 1999 to January 2000. Of the 981 sample points for the two brands, 393 
were taken from traditional markets (see Table 3.5 for statistical results). 

Fabel and Lehmann’s statistical analysis shows that the lower average electronic 
price has a higher trading tendency in the low-quality market, that is to say, the 
Internet trading occurs more in the low-quality cars. We can see from the table that 
there is a big difference in automobile engines between the two markets. Therefore, 
despite the advantages of Internet search methods, these two markets will coexist. 
The difference lies not in the car brand, but in the quality gap of each brand car and 
the gap between buyers and sellers’ understanding of it. 

3.4 The Theoretical Explanation: Internet Adverse 
Selection and Solutions 

In the previous section, we constructed the basic theoretical model of the Internet 
‘lemon market’. From the conclusion of the model, we can see that the Internet 
market is easy to achieve equilibrium at the low-price level, which means the decline 
of welfare level in market transactions and the failure of spontaneous coordination

Table 3.5 Statistical results of quality samples in two markets 

Variable Traditional market Internet market 

Average 
(Median) 

Maximum value 
(Minimum) 

Average 
(Median) 

Maximum value 
(Minimum) 

Car ceiling 0. 37 (n.a.) 1(0) 0. 55 (n.a.) 1(0) 

Safety bag 0. 38 (n.a.) 1(0) 0. 49 (n.a.) 1(0) 

Air conditioner 0. 40 (n.a.) 1(0) 0. 20 (n.a.) 1(0) 

Engine size 1.7(1.6) 2.8(1.4) 1.8(1.3) 3.5(1.4) 

Horsepower 99(101) 192(60) 109(102) 217(60) 

Usage time (months) 44.6(40.0) 180.0(1.0) 77.2(73) 228.0(4.0) 

Total mileage (km) 57,813(56,000) 165,000 (100) 96,962 (95,000) 266,000 (200) 

Monthly mileage (km) 1333 (1225) 8929 (100) 1393 (1229) 8928 (25) 

Price 23,745 (22,800) 51,500 (1500) 16,599 (16,000) 59,500 (700) 
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in the market. Although the emergence and rapid development of e-commerce is 
considered to reflect the advantages of information environment and imply the substi-
tution of traditional market, due to the serious adverse selection problem existing in 
the Internet market, it will have an adverse impact on the efficiency of transactions. 
Therefore, trying to reduce the ‘lemon’ problem in the Internet market is an inevitable 
requirement for us to give full play to the efficiency of the e-commerce market. More 
importantly, because the strength of quality signal reflected by Internet product price 
is lower than that of traditional market, we should pay special attention to the role of 
reputation means, intermediary means and non-economic means in solving Internet 
adverse selection. 

Now, based on the conclusion of the basic theoretical model, we put forward a 
relatively complete idea to solve the adverse selection problem in the Internet market. 

Let’s start with the methods and ways to solve the ‘lemon’ problem in the 
traditional market. 

3.4.1 The Traditional Market Solves the Problem of Adverse 
Selection 

As far as traditional market is concerned, adverse selection leads to market failure 
or inefficiency of market operation, which makes market participants have to use 
various possible methods or solutions to improve market efficiency, thus making 
the market paralyzed by asymmetric information run again. There are roughly the 
following ways to solve the ‘lemon’ problem in the traditional market: 

3.4.1.1 According to the Price of Goods to Guess the Quality of Goods 

Because the ‘lemon’ principle tells us that in an asymmetric information environment, 
commodity quality depends on price, that is to say, high price means high quality. 
Therefore, to some extent, we can use the price as a signal to transmit and judge the 
quality.7 However, whether price can be used as a quality signal seems to depend on 
other available information. For example, Szybillo and Jacoby [17] pointed out that 
the difference of actual product quality and the image of stores will make price not 
an important product quality indicator. This leads to the emergence of other ways 
and means.

7 In fact, some scholars have given other explanations about this point. For example, Scitovszky 
[15] thinks that consumers can use price as a sign of product quality, because higher price means 
that the input production factors are more expensive and the cost is higher, so the product quality 
is better. Frank [7] believes that when the cost of information collection is high and the cognitive 
processing ability is limited, consumers can only rely on price to judge the quality. 
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3.4.1.2 Manufacturing and Disseminating Market Signals 

In the traditional market, the method of manufacturing and disseminating market 
signaling is the most important and commonly used means, which mainly makes 
consumers distinguish their products from ‘lemon’ by means of brand, advertisement 
or providing quality guarantee, warranty and return to customers, so as to believe 
that their products are of high quality. 

Brand is a name, term, mark, symbol, pattern, or a combination of these factors, 
which is used to identify the manufacturer and seller of products. Akerlof [1] once 
pointed out in his classic paper that ‘brand can not only show the quality of products, 
but also provide consumers with a series of retaliatory measures when the quality of 
products fails to meet the expected requirements, because consumers can reduce the 
amount of purchases in the future. Moreover, new products are often associated with 
old brands, which can guarantee the quality of products to its future consumers’. 
Therefore, a brand should be a promise made by the seller to continuously provide a 
series of product features, benefits and services to the buyer. For example, Chrysler 
Motor Company of the United States promised to provide a five-year and 50,000-mile 
warranty for its cars, which shows that the company has confidence in its products. 
Consumers can speculate that if the manufacturer is willing to provide such warranty, 
the cars it sells must be of high quality. For another example, a manufacturer can 
be willing to buy its products by establishing stores and warranty shops with high 
scale and grade, so that consumers can judge the quality of goods from the elegant 
appearance of the store environment or the seller’s logo. 

The research on how economic actors compensate for adverse selection has taken 
up a large part of the incomplete market research literature. One of the most important 
points in this research was put forward by Spence [16], who pointed out that sellers 
of high-quality products try to show themselves by undertaking certain activities 
that are cheaper for them than sellers of low-quality products. In his example, more 
production workers use their educational background to show their productivity. In 
the product market, enterprises use guarantee to show the reliability of their product 
quality. In the credit market, lenders use collateral to show their credibility [4]. 

3.4.1.3 Intermediary 

Intermediary uses its professional knowledge to provide information for buyers, and 
through it, it can ‘match’ buyers and sellers, such as brokers and brokers. Of course, 
the income of an intermediary depends on the quality of information it provides. 

3.4.1.4 Means in a Non-strict Economic Sense 

This means mainly refers to the government, consumer associations, etc. through 
this standard to ensure the quality of products. Strictly speaking, this method should 
be a non-economic solution.
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3.4.1.5 Search 

The method of searching is that consumers change their adverse selection status 
through their own information search, such as visiting, investigating, searching letters 
and so on. 

3.4.1.6 Providing Incomplete Contracts 

The so-called incomplete contract means that the buyer and the seller only make rough 
or ambiguous provisions on some clauses or responsibilities signed, and once the 
product quality problems occur, the contract will be terminated forever. Incomplete 
contracts here provide a penalty and incentive mechanism, which urges suppliers to 
provide high-quality products. In other words, the reward for high-quality products 
is the continuation of the contract. Once the existence of low-quality products is 
discovered, the contract will be terminated. Although this method first appeared in 
traditional transactions, it is also used as a method to reduce adverse selection in 
Internet trade. 

3.4.1.7 The Establishment of Quality Standards 

In the traditional market, the government, consumer associations and so on often 
establish the qualified standard of product quality, and ensure the quality of products 
through this standard. However, in fact, the quality qualification standard only puts 
forward the minimum requirements for the product and indicates whether the product 
can be used, rather than a quality standard. Therefore, it can not guarantee the quality 
of the product, but it can also be regarded as a method to reduce adverse selection. 

3.4.2 The Possible Methods to Solve the Internet Adverse 
Selection 

As mentioned in the previous section, because the ‘lemon’ problem in the Internet 
market and the ‘lemon’ problem in the traditional market have different characteris-
tics and performances, it also determines that the means or ways to solve the ‘lemon’ 
in the Internet will be different. 

Based on the conclusion of the basic theoretical model, we will summarize the 
ways to solve the ‘lemon’ problem in the Internet market according to the comparison 
with the traditional market.
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3.4.2.1 According to the Price of Goods to Guess the Quality of Goods 

Although in the traditional market, we use the price as a signal to pass and judge the 
quality to some extent. However, in the Internet market, this method is difficult to 
apply. Because the theoretical model has told us that the signaling quality through 
prices will be weak in the Internet market. Therefore, in the Internet market, we need 
to use other methods to solve the ‘lemon’ problem, such as intermediary, signal and 
reputation. 

3.4.2.2 Manufacturing and Disseminating Market Signals 

In the traditional market, manufacturing and disseminating market signals is the 
most important and commonly used means in the traditional market. Consumers 
can distinguish their products from ‘lemon’ by means of brand, advertisement or 
providing quality guarantee, warranty and return to customers, so as to believe that 
their products are of high quality. However, in the e-commerce market, there will be 
new difficulties in manufacturing and disseminating market signals: (1) If the Internet 
market sells digital products, it is difficult to disclose the quality of information 
products but not their true contents when manufacturing and disseminating market 
signals. (2) The measures taken in the traditional market to guarantee the quality of 
products, such as unconditional return policy, are difficult to realize in the Internet 
market. This is because if the Internet market sells digital products, it is easy to copy. 
In fact, the ‘returned’ products are meaningless; second, a refund is also not feasible, 
because in the case of buying low-value items, the disposal cost is much higher 
than the value of the items. (3) As an indirect information, signals are transmitted to 
consumers through identification and reputation. However, this approach builds on 
what consumers do when they repeat their purchases, and reputable companies have 
little advantage when consumers do not repeat their purchases. (4) In the traditional 
market, manufacturers may set up shops and warranty shops with high scale and 
grade, so that consumers can judge the quality of goods from the elegant appearance 
of the shop environment or the seller’s logo, so that they are willing to buy the 
products of the manufacturer. However, in the Internet market of e-commerce, these 
indirect signals can not be provided or change frequently. Therefore, the indirect 
signals available in the traditional market may not be effective in the Internet market. 
In fact, according to the latest statistics of The 12th Statistical Report on Internet 
Development in China issued by China Internet Information Center (CNNIC), the 
main way for consumers to know new websites is search engine (accounting for about 
46%), and only a small part is known through Internet advertisements of enterprises. 

However, it should be emphasized that the role of price display quality will be 
weak in the Internet market. Therefore, the method of manufacturing and spreading 
market signals, such as reputation method, as the main way to solve the adverse 
selection of the market, is still a very important method in the Internet market, but its 
expression and utilization will be different. For example, the Internet market can use 
the traditional reputation to spread and extend, and the technical conditions of the
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Internet can endow the Internet market with some new methods, so that we can use 
the Internet reputation to establish Internet trust. We will discuss the specific content 
in the fourth chapter. 

3.4.2.3 Intermediary 

The Internet ‘lemon market’ model tells us that the Internet market may need market 
coordinators more. As a market coordinator, intermediary can play a relatively large 
role in solving adverse selection in the Internet market. The application and operation 
mechanism of quality in solving Internet adverse selection will be discussed in detail 
in the fifth chapter of this paper. 

3.4.2.4 Means in a Non-strict Economic Sense 

Like the intermediary method, we know from the previous theoretical model that 
compared with the physical market, the e-commerce market calls for the emergence 
of market coordinator, and this coordinator may also be a non-economic means. In 
the Internet market, we should pay more attention to its effect. In the sixth chapter, 
we will expand this problem and discuss the role of non-economic means in solving 
the Internet ‘lemon’ problem. 

3.4.2.5 Seeking 

This method is an advantage given by the Internet to participants in the Internet 
market. Consumers can take advantage of the incomparably powerful transmission 
and search advantages on the Internet to change their information disadvantages, 
which is also an effective way to avoid the ‘lemon’ problem, such as using search 
engines (web), Usenet newsgroups and so on. Compared with the search methods in 
the traditional market, the search cost in the Internet market is much lower. But it must 
be pointed out that even so, the information obtained by consumers is still incomplete. 
For example, Gallaugher and Downing [8] studied several famous search engines 
and found that in December 1997, the coverage rate of search engines was only 
over 20%, while in February 1999, the coverage rate of no search engine exceeded 
16%. Moreover, as the number of pages available on the World Wide Web increases 
dramatically, coverage will decline.8 

8 This data is quoted from: Jeikiy [11].
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3.4.2.6 Providing Incomplete Contracts 

Although this method appears in traditional transactions, it can also be used as a 
method to reduce adverse selection in Internet trade. Because their essence is the 
same: incomplete contract provides a mechanism combining punishment and incen-
tive mechanism, which can urge suppliers to provide high-quality products to avoid 
the emergence of Internet ‘lemon’. 

3.4.2.7 The Establishment of Quality Standards 

The role and effect of this method in the Internet market is no different from that in 
the traditional market. In fact, the quality qualification standard only puts forward 
the minimum requirements for the product, indicating whether the product can be 
used, rather than a quality standard, so it cannot guarantee the quality of the product. 
But it can still be used as a way to reduce the Internet ‘lemon’ problem. 

In addition, there are some solutions to adverse selection in the Internet market, 
which are not available in the traditional market. For example, the method of bundling 
sales, the method of providing Internet free trial and attention sales, etc. 

These methods will be analyzed according to the corresponding contents in the 
fourth chapter. 

3.4.3 The Problems That Need to Be Explained 

It should be pointed out that no matter in the traditional market or the Internet market, 
there are some methods to make the inefficient market due to adverse selection regain 
the market efficiency. However, all these methods are faced with the problem of 
failure. For example, when consumers only judge the quality according to the price 
of products, it may lead businesses to take advantage of the buyer’s psychology and 
only raise the price without improving the quality unilaterally. In addition, when 
consumers search, they have to spend certain search costs (including technical costs 
and time costs, etc.), which they sometimes can’t afford. Therefore, market partic-
ipants and economists are constantly looking for or designing various methods to 
reduce the adverse effects of information asymmetry on themselves. However, the 
failure of the method may cause the market that regains efficiency to fall into a new 
round of efficiency cycle. When the problems caused by asymmetric information, 
such as adverse selection and moral hazard, generally exist in the economic system, 
it is difficult for people to believe that they can achieve pareto optimal efficiency, but 
only pareto suboptimal efficiency. Although it has lower entry barriers and higher 
information acquisition efficiency in the Internet market, it does not mean that the 
Internet market will be able to obtain higher market transaction efficiency. 

Grossman and Stiglitz [9] put forward an important conclusion called ‘Grossman-
Stiglitz paradox’ in their article ‘On the impossibility of information efficient
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markets’, which is composed of two proven contradictory propositions: ➀ If the 
price information in the market is fully transmitted, then the market equilibrium 
does not exist; ➁ if there is a price to pay for obtaining information, there will be 
no competitive equilibrium in the usual sense. The paradox of ‘equilibrium’ derived 
from the above two conclusions completely denies the premise that the information 
implied in traditional economics is fully transmitted. In fact, if market participants 
can obtain the required market information without paying the cost, then no one 
will search for and transmit information, but the market may make it difficult for 
market participants to have information differences because of the noise-free and 
efficient dissemination of information, and no one has the motivation to collect and 
disseminate information, thus making it difficult for the market to cultivate trading 
opportunities and reduce market efficiency. This paradox shows us from the oppo-
site side that complete information cannot effectively improve market efficiency, on 
the contrary, it may hinder the exertion of market efficiency. Extremely high and 
extremely low information acquisition and transmission efficiency will hinder the 
improvement of market efficiency. Of course, information economics does not tell 
us to what extent the efficiency of information should be maintained, but we can 
be sure that the incompleteness or asymmetry of market information is not only a 
reality, but also a necessity—this is the premise for us to solve the problem of Internet 
adverse selection. 

Therefore, it is impossible to hope to eliminate the asymmetry of quality infor-
mation fundamentally, but strive to reduce or reduce the influence of information 
asymmetry on the transaction efficiency of Internet market—this should also be the 
most basic goal of our research on Internet adverse selection. 
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Chapter 4 
Adverse Selection and Price Behavior 
in Internet Market 

Although we explain in Chapter 3 that the internal mechanism of Internet price 
reflecting quality is not as obvious as that of traditional market, price is the eternal 
theme of market. Whether it is traditional marketing or Internet marketing, price 
competition is always a weapon that enterprises must use. Therefore, when we 
study the problem of Internet adverse selection, we must pay special attention to 
the behavior of Internet price. 

Then, how to treat the price behavior of the Internet market under adverse selection 
is the problem we want to discuss in this chapter. 

4.1 Product Prices and Characteristics of Internet Market 

Price, in a narrow sense, is the money charged for products or services, and in a broad 
sense, it refers to the total value that consumers use to exchange the benefits of owning 
or using products or services. The traditional pricing method of marketing is cost 
additive method, which is extremely difficult in the Internet market, because the cost 
characteristics of Internet products are high development cost and low replication 
cost; The period cost is very high and the product cost is very low; The fixed cost is 
very high and the variable cost is very low; The sunk cost is very high and the cash 
cost is very low. Therefore, more Internet products use differential pricing methods 
to price Internet products. 

Pricing strategy is the most flexible and artistic strategy of Internet marketing, 
an important component of enterprise marketing mix strategy, and a very important 
competitive means of enterprises. All for-profit or non-profit organizations must price 
their products or services. The formation of Internet marketing price is extremely 
complex, which is influenced and restricted by many factors. Generally speaking, 
the factors that affect the Internet pricing of enterprise products include traditional 
marketing factors and the factors that affect the price of the Internet itself. Among
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Fig. 4.1 Factors affecting the pricing of Internet products 

them, traditional factors include internal (cost and profit, etc.) and external (consumer 
demand and market competition, etc.) (as shown in Fig. 4.1). 

Judging from the current situation, the current pricing strategies in the Internet 
market mainly include: 

1. Discrimination pricing strategy. This is the most commonly used method in 
Internet marketing at present. Discrimination pricing is to determine the price 
of digital products sold Internet according to the different degrees of satisfaction 
of consumers’ needs. In addition to make it easier to personalize products, the 
Internet also makes it easier to personalize prices. In the traditional market, 
the mode of ‘selling to everyone at one price’ is generally adopted, but the 
technology adopted in Internet sales is ‘peer-to-peer’, and this strategy is ‘one-
to-one marketing’. We will make a special analysis on the influence of this 
strategy on adverse selection in the next section. 

2. Penetration pricing strategy. To implement penetration pricing, it is necessary 
to adopt low price, zero price or negative price at the initial stage of entering 
the market, that is, to strike first, so as to strive for more installation foundation 
and reach the necessary critical value. Its purpose is to ‘lock in’ consumers, that 
is, to cultivate consumers’ loyalty to products. Some digital products should 
adopt the strategy of selling at low price and zero price when entering the 
market. For example, Netscape Browser installed them on new machines at low 
price or even free gift when entering the market, thus obtaining a preconceived 
favorable position in the Internet browser market. Some digital products should 
adopt the strategy of negative price to compete for consumers. For example, 
some newly established websites often adopt the way of paying fees, linking 
their websites to well-known websites, so that users can browse their products 
through hyperlinks. 

3. Market skimming pricing. This is a pricing strategy implemented at the mature 
stage of the market. After Internet products enter the mature stage of products, 
in order to effectively prevent competitors from entering, Internet enterprises 
can initially set high prices when new products appear. When the initial sales 
volume drops, or when competitors develop similar products, they must imme-
diately reduce their prices in order to attract new customers who are sensitive 
to the price. In this way, although some short-term interests will be sacrificed,
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it can achieve the purpose of occupying the market for a long time. The market 
skimming pricing method is suitable for products with technical advantages and 
difficult to be imitated by competitors in the short term. 

4. Price leading pricing method. A price leader is a product competitor who 
launches a certain product at the lowest price. In the offline world, Wolmat 
is a price leader and a leader in retail. In the Internet market, this is a valu-
able strategy, but the competition is fierce and the price leader is fleeting. For 
example, Buy.com is the price leader of many commodities in America. 

5. Segmented pricing. Many Internet companies adjust prices based on customers, 
geographic location or products. Companies that sell Internet and in retail stores 
must decide whether Internet prices are above, below or equal to offline prices. 
Internet prices are often lower, which in turn leads to channel conflicts. For 
example, in the United States, Networksolution.com has adopted a segmented 
pricing strategy in terms of domain name charges. 

6. Dynamic pricing. XML and other technologies make dynamic web pages 
possible. These technologies enable database information to be organized on 
web pages. This means that the price information can be updated immediately 
and continuously after the new product features are developed and when the 
price adjustment of these products is decided. This information can change 
according to time and user. 

7. Psychological pricing. Although marketers tend to weaken consumers’ sensi-
tivity to price by various differences and avoid vicious price-cutting competition, 
price has always had an important impact on consumer psychology. Whether 
this price method can be realized is greatly influenced by psychological factors. 

8. Reference price. Adding high-priced product items in the Internet marketing 
product line virtually improves the reference price of consumers and makes 
other products on the product line seem cheap. Positioning a compromise 
product will enable you to gain more buyers. For example, providing extra 
technical support as a ‘golden version’ method will have little cost to increase 
as long as not many people choose the golden version. 

9. Track pricing. By using the technical conditions of the Internet, such as 
Customer Tracking, we often pay attention to the needs of customers, and 
always pay attention to the changes in the needs and psychological changes 
of potential customers, so as to determine the price. 

10. Brand pricing or reputation pricing. As mentioned in the previous chapter, a 
brand is a name, term, mark, symbol, design or a combination of these factors 
used to identify the manufacturer and seller of a product. It should be a promise 
made by the seller to continuously provide the buyer with a series of product 
features, benefits and services. Because consumers regard brand as an impor-
tant part of products, brand building can increase the value of products. As 
mentioned earlier, brand, as a strong market signal, can reduce the information 
disadvantages faced by consumers in the market and adverse selection, and at 
the same time, it can reduce the search cost of consumers, which can benefit

http://Buy.com
http://Networksolution.com
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consumers. Therefore, in the Internet marketing, the brand and quality of prod-
ucts will also become the factors affecting the price, which can have a great 
impact on customers. 

From the above kinds of product pricing in the Internet market, we can see 
that due to the advanced efficiency of communication and exchange in the elec-
tronic market, Internet technology has brought extravagant hopes for Internet enter-
prises to set prices, which are almost impossible to realize in the traditional market. 
However, from an economic point of view, the asymmetric information problem 
(‘lemon problem’) brought by the inconsistent pricing in the Internet market also 
brings difficulties to judge whether the whole market is reasonable or not. We can 
get some enlightenment from the following cases and find some problems. 

Case: Inspiration and Problems of Priceline.com Pricing Marketing Model1 

Priceline.com’s unique marketing method is to allow consumers to quote Priceline. 
com a price they are willing to pay for a certain product or service through the Internet, 
and the company is responsible for finding suppliers willing to sell the product at the 
price set by consumers from its own database or supplier network.2 As soon as this 
pricing model appeared, it was favored by leisure tourists and airlines. Passengers 
quote the ticket price they are willing to pay, agree to be flexible in choosing airlines, 
departure times, stopovers and transit flights, keep their quotations valid for a certain 
period as required by the company, and guarantee them by credit card. Once the 
company finds a service provider during this period, customers cannot withdraw 
their quotations. A round-trip air ticket from New York to Los Angeles can cost as 
little as $300 to $350. For airlines, instead of leaving seats idle at the last minute, it 
is better to sell at low prices to increase revenue. As a result, the company attracted 
1 million customers to its website in the first week of its official Internet operation, 
successfully sold 10,000 air tickets in the first six weeks, and ranked among the top 
ten most popular commercial websites in the United States. Since then, its business 
scale has been expanding continuously. In July 1998, it began to sell cars in the same 
way. In the first few days of market trials in New York, the sales volume exceeded 2 
million yuan (Fig. 4.2).

Priceline.com’s consumer pricing model stands out in the highly competitive US 
market because it reflects consumer sovereignty to some extent and benefits suppliers 
as well. It fully illustrates that the emergence of Internet enables manufacturers 
to implement certain price discrimination strategies. This is undoubtedly a leap in 
marketing concept. 

However, this consumer pricing model has some defects: In the process of 
determining commodity prices, manufacturers are still in a dominant position, and

1 Part of this case comes from Zhang Bin [4]. 
2 Priceline.com was founded by Jay Walker. At present, the products sold by the company using 
the consumer pricing model include three categories: First, tourism service products such as air 
tickets, hotel rooms and car rental; Second, personal financing services such as housing mortgage, 
refinancing and mortgage loans and car sales business currently carried out in 13 States; Third, 
long-distance telephone service. 

http://Priceline.com
http://Priceline.com
http://Priceline.com
http://Priceline.com
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Fig. 4.2 Priceline.com web page

consumers are still at a disadvantage of information. Because in Priceline.com’s 
consumer pricing system, there is a lower limit of the supply price of potential 
suppliers, and only the price quoted by consumers is above its lower limit can a 
transaction be made. Consumers have only a certain say in price, and the decision-
making power is still in the hands of manufacturers. Therefore, although the Internet 
market has the advantage of marketing, it does not mean that consumers can obtain 
complete consumer surplus. One of the important reasons is that the information 
asymmetry between buyers and sellers has not been fundamentally changed in the 
Internet market, and consumers are still in the position of adverse selection.

http://Priceline.com
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4.2 Adverse Selection and Price Discrimination in Internet 
Market 

4.2.1 Introduction: The concept expression and basic 
conditions of price discrimination 

As for price discrimination, we often see it in real life. For example, when you 
call, the price varies greatly at different times. There are zero tickets and monthly 
tickets for rides, and tickets for tourist attractions are divided into off-season fares 
and peak season fares. At present, with the rapid development of Internet economy, 
price discrimination is used by Internet manufacturers as a modern marketing means. 
For example, ‘one-to-one marketing’, that is, selling to each user at different prices, 
is considered as a diversified and personalized modern marketing mode to meet 
consumers’ needs. 

So, what is price discrimination? There are many expressions about its concept. In 
New Palgrey Economics Classic,3 price discrimination is defined as: ‘Any time, two 
units of a commodity (by the same seller) are sold to two buyers at different compet-
itive prices, there is price discrimination’. This definition is broad and can be under-
stood as price discrimination in a broad sense. In Microeconomics, price discrim-
ination is defined as: ‘Price discrimination is to set different prices for different 
customers, sometimes for identical products, sometimes for products with slight 
differences’. This concept emphasizes that charging different prices for different 
customers for the same product is price discrimination. Mankiw gave a representa-
tive definition of price discrimination in a more concise way. He thought that price 
discrimination was the business practice of operators ‘selling the same goods to 
different customers at different prices’. Mankiw believes that pure price discrimi-
nation can maximize the realization of producer surplus and help to improve social 
welfare.4 In his book, Theory of Industrial Organization, Taylor expressed price 
discrimination as: ‘When the price of the same commodity in two units is different 
to the same consumer and different consumers, we can say that producers have 
implemented price discrimination’.5 

Summing up the above definitions, we can see that the basic meaning of price 
discrimination means that manufacturers ask the same or different consumers for 
different prices when selling different quantities of the same product, which does 
not include the difference in product prices caused by the difference in transporta-
tion costs, nor does it include the difference in price caused by the difference in 
quality. One thing we must emphasize is that if the difference in price reflects the 
difference in quality and cost of products, then the difference in price is not price 
discrimination. Therefore, there is not necessarily price discrimination when there

3 Eatwell et al.  [9]. 
4 Kun [12]. 
5 Taylor [22]. 
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is price difference. Similarly, differentiated products cannot be completely equated 
with price discrimination. 

In the physical market, the implementation of price discrimination must meet 
two basic conditions: (1) there is no possibility of arbitrage, that is, manufacturers 
can successfully separate the market, and consumers who buy goods at low prices 
can no longer sell them at high prices; (2) It is possible for manufacturers to obtain 
information about consumer demand functions, or to distinguish different types of 
consumers [24]. Similarly, in order to successfully implement price discrimination 
in the Internet market, Internet manufacturers must meet these conditions, but the 
ways and costs of meeting these conditions are different. For example, in the Internet 
market, vendors can obtain information about consumer needs through Java or ‘click 
stream’. 

4.2.2 The Form and Content of Price Discrimination 
in the Internet Market 

4.2.2.1 The Basic Forms of Price Discrimination 

British economist Pigou [18] divided price discrimination into three basic forms 
(Table 4.1): 

From these three kinds of price discrimination, we can see that the second-
level price discrimination is based on consumption motivation, the third-level price 
discrimination is based on consumption groups and the first-level price discrimi-
nation needs detailed information of users and the ability to price different users 
separately. The main difference between the second-level price discrimination and 
the third-level price discrimination is that the third-level price discrimination is based 
on the observable characteristics of different consumers, while the second-level price

Table 4.1 Types of price discrimination 

Type Content 

First-degree price 
discrimination 

When the seller charges a different price for each unit of product, and 
the price is exactly equal to the buyer’s reservation price, the seller gets 
all the consumer surplus 

Second-degree price 
discrimination 

It means that the price depends on the purchase quantity, but does not 
depend on consumers. This pricing method is also called Nonlinrar 
Pricing method. At this time, every consumer is faced with the same 
price list, which stipulates different prices corresponding to different 
purchase quantities 

Third-degree price 
discrimination 

It means that different consumers pay different prices, but the price paid 
by the same consumer does not depend on the amount of purchases, as 
is the case when students enjoy half-price concessions by train 

Source Collation of this study 
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discrimination cannot get direct information about consumers, and can only indirectly 
select consumers by providing price lists, so that consumers can buy automatically. 
First-class price discrimination means that individual pricing extracts all consumer 
surplus, but resale should be prevented. 

4.2.2.2 The Form and Content of Price Discrimination 

If the aforementioned three-level price discrimination is applied to Internet 
marketing, they can be expressed as [19]: (1) Personalized pricing: selling to each 
user at different prices. (2) Version division: Provide a product line, so that users 
can choose the most suitable version for themselves. (3) Group pricing: Set different 
prices for different groups of consumers, such as discounts on digital products for 
students. 

Below, we respectively compare and analyze the performance and applicability 
of these three kinds of price discrimination in the physical market and the Internet 
market. 

1. First-degree price discrimination—personalized pricing 

First-degree price discrimination is also called complete price discrimination. As 
the modifier ‘complete’ shows, it is difficult to discriminate to this extent in the 
physical market or traditional market. There are many reasons why it is difficult 
to achieve complete price discrimination, but the most obvious reason is that it is 
extremely difficult to decide the maximum amount someone is willing to pay. And 
even if you know how much someone is willing to pay for your product, you can’t 
offer the product to those who are unwilling to pay more while preventing those 
who are more willing to buy from taking advantage of this preferential condition. 
In e-commerce, sellers may eventually use first-class price discrimination to make 
each individual buyer pay the maximum price they are willing to pay. There are 
three factors that combine to determine the possibility of complete price discrimi-
nation: first, sellers can obtain detailed information about users’ interests, such as: 
obtaining relevant information about consumers through billing and registering E-
mail; Second, the product can be customized without adding extra cost; Third, users 
can pay their bills separately. In each of the above, the physical market is largely 
constrained by transaction costs including information costs, product change costs 
and complex payment costs. Because the Internet is more personal and interactive 
than catalogues, the implementation of total price discrimination by Internet vendors 
provides marketing opportunities that other media can’t match. Cut-price sales, sell-
offs and other forms of promotional pricing are effortless on the Internet, because 
prices can change instantaneously. These promotions can help you move products 
quickly, and they can also estimate the market’s reaction to price changes. 

Complete price discrimination requires detailed information of users and the 
ability to price different users separately. Although total price discrimination 
squeezes out all consumer surplus, it should also prevent resale. This possibility was 
previously considered only an academic issue, but with the emergence of electronic
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transactions, more detailed information about user information can be provided, 
which greatly reduces the biggest obstacle to the application of total price discrim-
ination. Through price negotiations and auctions Internet, it is easier for sellers to 
price each person separately. 

2. Second-degree price discrimination—versioning 

Personalized pricing requires a certain understanding of consumers. This under-
standing often comes from consumers themselves, for example, when they put 
forward their own requirements and indicate the products they want to see or the 
types of information they are interested in. However, if there are no files provided 
by customers and no active participation of customers, we need to divide versions, 
that is, provide your information products to different market segments in different 
versions. In fact, in traditional marketing, publishers often design versions to empha-
size customer differences. The key to their edition division of books is to postpone 
the publication of cheap editions. In this case, customers with high product evalua-
tion have no patience to wait, while customers with low product evaluation are much 
easier to wait. After selling hardback copies to hardcore fans, libraries and book club, 
they introduced paperback copies so that all other fans could buy them. 

Compared with the physical market, Internet marketing can use Internet tech-
nology for second-degree price discrimination. For example, Internet technology is 
used to partition versions closely related to delay. This strategy is to control the conve-
nience of an information service by limiting its use time and place. For example, some 
Internet database providers provide a library license, which allows people who read 
in the library to use it without restrictions, while readers who are outside the library 
will be restricted when using it. It can also be versioned by the speed of operation, 
the flexibility of use and the integrity of functions. For example, when a software 
company sells software, it can use two versions, one low-priced but non-copyable 
version, and the other high-priced and non-write-protected version. 

3. Three-degree price discrimination—group pricing 

Compared with the physical market, it has more advantages to implement three-
degree price discrimination in the Internet market. Specifically, it has the following 
three characteristics or forms: (1) utilizing the external effects of the Internet. In 
the Internet market, if the value of a product to a user depends on how many other 
members of the group to which it belongs use it, it is very possible to use it for 
three-degree price discrimination by setting a product as the standard. For example, 
Microsoft takes advantage of this desire for standardization in its Office components. 
(2) Make use of the lock-in effect of digital products. If an organization chooses a 
product as a standard, it will be very expensive to transfer because of the cost of 
coordination and retraining, and this time it can carry out three-degree price discrim-
ination. Microsoft’s operating system windows is an obvious example. (3) Make use 
of the sharing effect of digital products. In many cases, it is inconvenient for a single 
user to manage or organize all the information products they consume, and informa-
tion intermediaries such as libraries and system administrators can accomplish this



78 4 Adverse Selection and Price Behavior in Internet Market

coordination. For example, Internet vendors can license sites, and they can also sell 
academic journals to libraries at high prices and individuals at low prices. 

4.2.3 Adverse Selection and the Obstacles and Reasons 
for the Implementation of Internet Price 

The characteristic of the Internet market is that you can search comprehensively, 
and you can search for information in large quantities and effectively with the help 
of search services. At the same time, because this kind of information search on 
the Internet is low cost and no cost, it also means relatively low transaction costs. 
The variability of digital products in electronic transactions and the accessibility of 
information to users can help Internet enterprises to make discriminatory pricing. 

Although the Internet market has such marketing advantages, it does not mean 
that it has high market efficiency. One of the important reasons is the information 
asymmetry between buyers and sellers in the Internet market. Because of the asym-
metry of information, the price discrimination strategy in Internet marketing may 
bring the following defects: 

4.2.3.1 Users Will Lose the most Basic Price Control Ability 

In the ideal differential pricing model, sellers may be effective for society by selling 
goods at the maximum price that users are willing to pay, but consumers are rarely 
willing to pay the highest price without complaining. What’s more, the seller may 
decide to limit the quantity or refuse to sell by knowing the customer’s information. 
In a sense, because of providing personal information to manufacturers, users will 
lose the most basic price control ability. 

4.2.3.2 Price Discrimination Will Cause more Benefits to be 
Transferred from Buyers to Sellers 

Vendors who know user information may price products according to the marginal 
valuation of each individual user rather than the marginal cost of the product. 
However, due to the virtual nature of the Internet, consumers should not only try to 
understand the quality distribution of products, but also understand the sales motiva-
tion of sellers. Because of the virtual nature of the Internet, it causes the information 
disadvantage of consumers and reduces the efficiency of transactions. In order to 
determine which option will bring greater benefits to users, it is necessary to have a 
complete understanding of the value of products that are suitable for users’ needs. 
When the seller’s evaluation of product quality is more subjective, it will aggravate 
the asymmetry of information. Generally speaking, price discrimination will lead to
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the transfer of benefits from buyers to sellers, and relatively speaking, users get less 
benefits than sellers. 

4.2.3.3 The Adverse Selection Faced by Consumers Is more Serious 

The ‘quality-price’ effect can be said to be an eternal topic in economics. At present, 
the marketing strategies such as price discrimination adopted in the Internet market 
can base the price of products on the evaluation of users and strive to reach the 
best point of price-quality, but because the most basic economic motivation of these 
marketing strategies is that manufacturers will virtually form a monopoly on products 
in order to reduce the competition between the same products and lock-in consumers, 
which will aggravate the information disadvantages faced by consumers on product 
quality. 

In addition, the use of modern Internet technology for marketing, although it can be 
difficult to achieve in the traditional marketing or can not achieve the characteristics 
of Internet marketing price discrimination, but because this method will contain a 
strong subjective evaluation of product quality and quality preferences, products only 
choose different but not different quality, it will cause the same quality of products 
under the existence of huge price differences, which will exacerbate consumers to 
product quality information disadvantage, but also exacerbate the adverse selection 
faced by consumers. In this form of market conditions, users are forced to choose 
between buying products that meet their interests and paying at conservative prices, 
which is just more difficult for consumers. 

4.2.4 The Ways to Avoid Adverse Selection in Internet Price 
Discrimination 

It should be pointed out that we analyze the disadvantages of price discrimination 
in Internet marketing, not to put an end to it and cancel it. The reason lies in two 
aspects: On the one hand, it is indeed a price strategy that is easier to realize than in 
the traditional market; On the other hand, it is impossible to cancel it, because it is 
an inevitable means for the purpose of making profits in Internet distribution. Only 
by regulating price discrimination better can we give full play to its advantages and 
meet the needs of the market and consumers in the era of Internet economy. 

From the strategic point of view, to carry out discriminatory pricing, on the one 
hand, it is necessary to make products differentiated by increasing the content of 
additional services, that is to say, it is best to combine with product differentiation, 
on the other hand, it is necessary to combine with product combination strategy. For 
example, in e-commerce, sellers may eventually use first-class price discrimination 
to make each individual buyer pay the maximum price they are willing to pay. In order 
to achieve complete price discrimination, sellers must be able to control consumer
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preferences in transactions, make separate payments and control user arbitrage. While 
carrying out discriminatory pricing, it is necessary to reduce users’ resistance and 
prevent or minimize users’ arbitrage. 

To avoid the disadvantages caused by price discrimination in Internet marketing, 
we should resort to two main ways or methods: 

4.2.4.1 The Reputation Channel 

In the physical market, reputation plays a very important role in eliminating infor-
mation asymmetry. Its essence lies in establishing mutual trust between the trading 
parties in the market to prevent or reduce the occurrence of ‘dishonesty’ (the specific 
analysis of Internet reputation will be carried out in Chapter 5). Good reputation 
management is conducive to the exertion of market functions, improving the effi-
ciency of market transactions and increasing social welfare. Because of the virtual 
nature of the Internet and the late rise of e-commerce, there is no clear long-term 
profit motive to induce a large amount of funds to invest in reputation. Therefore, 
it may be more difficult for Internet product brands and company reputation to be 
the guarantee of product quality than in the physical market. But this does not mean 
that reputation signal will lose its position and function in the Internet market, on the 
contrary, we should make full use of it to strengthen the trust between buyers and 
sellers. To manage Internet reputation, we may pay more attention to the following 
issues: 

1. To implement the strategy of reputation transfer (or brand extension), that is, to 
realize the reputation transfer from the physical market to the Internet market. 
In fact, many Internet companies are actually the same companies that already 
have a reputation in the physical market—they transfer their reputation to the 
electronic market. For example, Netscape was the first company to enter the web 
browser market. Before Microsoft entered the browser market, it occupied 80% 
of the market share. However, after Microsoft’s Internet Explore browser came 
into the market, Microsoft took 20% of Netscape’s market with its reputation 
advantage in the physical market in just one year. In addition, we can make up 
for the disadvantages of offline by combining Internet and offline. 

2. Make full use of the advantages of Internet technology. Modern Internet tech-
nology has created unique conditions for us to establish Internet reputation, which 
traditional markets do not have. For example, three-dimensional animation and 
other advanced web design technology and forms of expression make the means 
of communication of Internet brand and reputation more powerful and visual 
impact, and greatly improve the efficiency of information dissemination.
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4.2.4.2 Institutional Approaches 

In order to avoid and reduce the vicious or unreasonable price discrimination in 
the Internet market, it is necessary to introduce non-economic methods such as 
government behavior or legal means. 

1. Legal methods 

In fact, in the physical market, the United States and other western countries have 
always studied and regulated some price discrimination that harms market competi-
tion as typical unfair competition behaviors. Among the legislation on price discrim-
ination in various countries, the legislation of the United States is more perfect. 
In American legislation, Article 2 of Sherman Act deals with the use of predatory 
price discrimination to crowd out competitors and attempt to monopolize. Clayton 
Act focuses on different pricing between regions to weaken competition. Robinson-
Patman Act most intensively and directly stipulates various price discrimination 
behaviors (this Act is also called Robinson-Patman Anti-Price Discrimination Act 
because it is specifically aimed at price discrimination), which is an amendment to 
Clayton Act. 

In China, the Price Law also stipulates that operators who provide the same goods 
or services shall not discriminate against other operators with the same trading condi-
tions.6 However, it is worth noting that the price discrimination in the Price Law does 
not cover the price difference in the final consumption link, and the price receiver 
here only refers to the operator, not the consumer. What is more regrettable is that the 
relevant provisions are only for the price behavior in the physical market. Therefore, 
it is necessary for us to define the vicious price discrimination behavior in Internet 
trade and regulate it legally to protect the fundamental interests of consumers. 

From the point of view of economics and law, the focus of economics on price 
discrimination is the impact of price discrimination on operators’ profits and social 
welfare, while jurists and legislators generally pay attention to the damage of price 
discrimination to competition order and market environment. In fact, price discrim-
ination is not completely anti-competitive, and price discrimination is ubiquitous in 
actual commercial activities. To some extent, it can be said that it is precisely because 
of the existence of price discrimination that the creativity of market subjects is acti-
vated and the benign development of market competition is promoted. Therefore, 
we must seek a balance between the two, of course, this is beyond the scope of this 
paper. 

2. Legal use of privacy 

To carry out price discrimination means to master the preference information 
of consumers, which means that sellers must know what each user wants, but this 
involves the personal privacy of consumers. Today, market research and research have

6 Item 5 of Article 14 of the Price Law of the People’s Republic of China (Chapter II Price Behavior 
of Operators), which came into effect on May 1, 1998, stipulates that ’providing the same goods or 
services and discriminating against other operators with the same trading conditions’ is an unfair 
price behavior. 
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become an important part of product development and successful retail. As society 
moves from anonymous cash transactions to credit card payments and electronic 
payments, vendors find it much easier to gather information about users’ behavior. 
However, with the development of Internet and digital software, privacy has become 
one of the biggest troubles brought by the Internet. 

In essence, the right to privacy refers to the right not to be known by the public, 
free from publicity and unwarranted interference in private affairs unrelated to public 
affairs, such as personal living and activity space and all information about individ-
uals. Specific to the right to privacy in the network, it mainly includes the right 
not to be peeped, invaded, interfered and illegally collected. Protecting the right to 
privacy has become an inevitable requirement for the stability of the whole society. 
Therefore, in order to avoid and reduce the problem of infringing on customers’ 
privacy rights, it is necessary to carry out necessary norms. For example, the AMA 
Code of Ethics for Marketing on the Internet stipulates that information collected 
from consumers should be kept confidential and can only be used for clear purposes. 
This rule is concise and clear in all terms, and it is also used in the mechanism of 
collecting information on the Internet. In the spring of 2000, DoubleClick, an Amer-
ican online advertising company, collected and edited a large number of consumers’ 
personal information on the largest scale, which attracted the attention of the media, 
the government and the public. The data direct control department of DoubleClick 
Company collects the data of offline consumers and makes a spreadsheet, which 
includes information such as name, address, personal purchase or home address. 
The most common way to get this kind of information is the use of cookies.7 For 
another example, the US Congress passed a Children’s Online Privacy Protection 
Act (COPPA).8 The law stipulates that if websites or other media need to collect 
information from children aged 12 or younger, they must comply with the following 
rules: (1) Provide notification to parents; (2) Obtain the consent and confirmation 
of their parents before collecting, using or disclosing their information; (3) Allow 
parents to understand and correct one of the information; (4) Parents have the right to 
prohibit long-term use and collection of information; (5) Restrict the use of collected 
personal information to participate in children’s games, as prizes, or other related 
activities; (6) Establish procedures to protect the confidentiality, security and uniform 
collection of personal information. In addition, the US Congress also requires FTC 
to implement some special rules to manage and enforce this bill.

7 Cookies are text files stored on the client’s (visitor’s) hard disk (usually a user-built folder). The 
principle is that when a user browses a certain information on a certain web page for the first time, the 
cookie carried on the information will be automatically installed on your hard disk, and the cookie 
in the hard disk can send the information to the server that needs to collect this information. Internet 
companies use this method to track consumers’ online location and personal information, and build 
their personal databases for better targeted purposes. cookies usually complete their information 
processing automatically without the user’s knowledge, and this kind of tracking can present all the 
information of the user in all aspects. A Cookie includes the following five types of information: 
data string, expiration date, domain name, path and security status. 
8 Strauss and Frost [20]. 
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Case: The failure of Amazon.com’s price discrimination experiment9 

The price discrimination experiment of Amazon.com, an e-commerce website in 
the United States, took place in 2000. It was the first large-scale price discrimination 
experiment in the history of e-commerce development, and ended in a fiasco in a 
short time. 

Amazon officially opened in July 1995. Since the summer of 1996, the company 
has successfully implemented the affiliate marketing strategy. With the support of 
hundreds of thousands of affiliate websites, Amazon has rapidly emerged as the first 
brand in online sales in the United States. However, the operation of Amazon.com 
also exposed no small problems. Although Amazon’s business is expanding rapidly, 
the loss amount is also increasing. In terms of business expansion, the website has 
also begun to encounter strong competition from some established portals, such as 
AOL and Yahoo. Under this background, Amazon urgently needs to realize profit, 
and the most reliable profit project is its longest-running books, music records and 
film and television discs. Because online sales do not increase the total demand for 
products in the market, Amazon started its famous price discrimination experiment 
in mid-September 2000 to improve the profit of its main products. As an emerging 
online retailer lacking industry background, Amazon does not have the excellent 
logistics capability of Barnes & Noble, nor has the access traffic as large as Yahoo 
and other portals. Amazon’s most valuable asset is its 23 million registered users, 
and Amazon wants to realize as much profit as possible from these registered users. 
Amazon selected 68 kinds of DVD discs for a dynamic pricing experiment. In the 
experiment, Amazon determined the quotation level of these 68 kinds of discs based 
on the demographics of potential customers, shopping history at Amazon, online 
behavior and software systems used online. For example, a disc called Titus is quoted 
for $22.74 for new customers and $26.24 for old customers who show interest in the 
disc. 

However, less than a month after the implementation of this price discrimination 
strategy, careful consumers discovered this secret. Through the communication in 
the music lover community called DVDTalk, hundreds of DVD consumers who paid 
high prices denounced Amazon’s practice in fierce words on the Internet, and some 
even publicly stated that they would never buy anything in Amazon in the future. 
In addition, since Amazon recently announced that it tracks and records consumers’ 
shopping habits and behaviors on the website, this incident has linked Amazon’s 
price incident with sensitive online privacy issues. 

In order to recover the increasingly prominent adverse effects, Amazon CEO 
Bezos had to personally apologize to consumers for this incident. Moreover, Amazon 
promised to give the largest discount to all consumers who bought these 68 DVDs 
during the price test. According to incomplete statistics, at least 6,896 customers who 
did not buy DVDs at the lowest discount price have already received the difference 
refunded by Amazon. At this point, Amazon’s price test ended in complete failure.

9 Part of this case comes from David (2000) and Liu [15]. 

http://Amazon.com
http://Amazon.com
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Amazon has not only suffered economic losses, but its reputation has also been 
seriously damaged. 

The failure of Amazon’s price discrimination mainly lies in the fact that two basic 
conditions must be met for failure to realize price discrimination: (1) There is no 
possibility of arbitrage, that is, manufacturers can successfully separate the market, 
and consumers who buy goods at low prices can no longer sell at high prices; (2) It is 
possible for manufacturers to obtain information about consumer demand functions, 
or to distinguish different types of consumers. First of all, Amazon.com’s pricing 
scheme tries to attract new customers by offering them more favorable prices, but it 
ignores one point: based on the customer data that Amazon.com already has, although 
it is difficult for new customers to pretend to be old customers, old customers can 
easily arbitrage by re-logging in and pretending to be new customers. As for the 
method of pricing according to the browser category used by customers, it also cannot 
prevent arbitrage, because Netscape browser and Microsoft’s IE browser are basically 
available for free, and consumers who use Netscape browser can get lower quotations 
by using IE browser with little extra cost. Unable to stop arbitrage, Amazon.com’s 
price discrimination strategy will not effectively improve the profit level in the long 
run. Secondly, Amazon.com uses customer shopping history, demographic data and 
other data in the process of price discrimination, but when collecting these data, it 
obtains customer consent under the guise of providing better personalized service to 
customers. Obviously, using these data for purposes that customers do not recognize 
is a typical moral hazard, which utilizes and aggravates customer adverse selection. 
In addition, there is a very important point, that is, Amazon’s price discrimination 
scheme that discriminates against old customers deviates from the theory of relation-
ship marketing. Amazon’s sales mainly come from repeat purchases from regular 
customers, which accounted for 66% of total orders in the first quarter of 1999, and 
this proportion rose to 76% one year later. Amazon’s strategy actually punishes the 
old customers who contribute the most to its profits, but it has no effective way to 
lock in the old customers, which will inevitably lead to the loss of old customers and 
the reduction of sales and profits. 

4.3 Adverse Selection and Price Dispersion in Internet 
Market 

4.3.1 The Price Dispersion Phenomenon in the Internet 
Market 

Generally speaking, Price dispersion means that the same product has different prices. 
Compared with the traditional market, whether the network market has higher market 
efficiency has always been a topic that economists talk about. According to micro-
information economics, with the decrease of search cost, the price dispersion should 
decrease (Stigler, 1961; MacMinn, 1980). Both theoretical and empirical analysis

http://Amazon.com
http://Amazon.com
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have proved that various search tools provided by the online market greatly reduce 
the cost of information search.10 Therefore, some scholars believe that since the 
Internet greatly reduces the search cost, makes the industry value chain value-added, 
and shifts to the direction beneficial to consumers, so that consumers can obtain 
more product information, make it easier to compare prices, and the price dispersion 
should be lower, and the competition efficiency of the network market should be 
higher than that of the traditional market [2, 3]. 

However, relevant empirical studies do not consistently support this statement. 
Many scholars have made empirical comparative studies on online market and tradi-
tional market from two aspects of online price level and price dispersion, and obtained 
the opposite result: the price dispersion range of online products is larger than 
that of offline products, which is a persistent phenomenon and the most interesting 
phenomenon for economists. 

Bailey [1] looked at the prices of books, CDs and software from 1996 to 1997. 
His research shows that online prices are higher than offline prices on average. He 
collected 24,000 price data about three commodities, and compared the differences 
between online and offline prices of the same commodity in absolute level, dispersion 
and frequency of change (menu cost). Bailey found that the online prices of the three 
commodities changed much more frequently, but the online prices were significantly 
higher than the offline prices. Prices in the online market for books and CDs are more 
discrete, while software is the opposite. 

Brynjolfsson and Smith [5], building on Bailey’s work, analyzed the character-
istics of using the Internet as a sales channel (which mainly sells two similar but 
different products—books and CDs). They rely on econometrics to conclude that 
there are substantial and systematic differences in Internet retail prices. They found 
that the online prices of books and CDs changed more frequently and the price disper-
sion was greater. Among them, books account for 33% on average and CDs account 
for 25%. 

In addition, Lee et al. [14] studied the online drug market in 1999–2000. The 
results show that the online price of over-the-counter drugs is lower than the offline 
price, but the complete price adjusted by distribution cost is higher than the offline 
price, the price dispersion is greater, and the price change is slower than that in the 
offline market. 

The latest statistical research results have reached the same conclusion. Pan et al. 
[17] conducted 6739 price observations on 105 online retailers (involving 8 product 
categories and 581 items), and the results show that online price dispersion persists, 
even if the heterogeneity of retailers is excluded. Clemons et al. [8] used air ticket 
data provided by OTAs (online travel agents) to test price dispersion and product 
differences. They found that in many given OTAs, the same customer requirements 
will get different prices and special services. Although some changes are shown to 
be due to differences between different OTAs systems, such as reducing the number

10 Economic analyses of relevant countries and international organizations (Zerdick et al., 2000; 
[7], policy reports [16, 23]; OECD 1999: Ch. 2) and market research (Alba et al., 1997) all suggest 
that Internet technology generally reduces search costs. 
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of lines and matching departure and return times, even if these factors are taken into 
account, the change range of fares still reaches 18% of the total OTAs, among which 
the difference of round-trip air tickets reaches 2.2%–28%. Su [21] analyzed the data 
of 14 product categories on the Internet, and found that there are 3 types of products 
(books, CDs and airline tickets) whose price changes are the biggest, and the CD 
market is the biggest price dispersion. 

Obviously, the existing results are inconsistent with the theoretical logic of tradi-
tional economics. Although some studies have found that online price level is lower 
than offline price level, and some studies have found that online price level is higher 
than offline price level, all studies have found that the price dispersion in online 
market is greater. Therefore, this produces a ‘price paradox’ which contradicts the 
traditional economic theory. 

4.4 Adverse Selection and Price Dispersion in the Internet 

Different scholars have provided various reasons for the price dispersion. 
According to Brynjolfsson and Smith [5], offline price dispersion comes from two 

different heterogeneity of retailers: heterogeneity of consumer perception, hetero-
geneity of retailer brand and trust. They believe that these differences may be 
magnified among online sellers compared with traditional business channels. 

Bailey [1] attributed his observation of higher price levels in the Internet market to 
immaturity. This explanation can be confirmed by Brynjolfsson and Smith’s conclu-
sion, because the latter’s research data was collected two years later than the former. 
In the meantime, the online book and CD market should become more mature, so its 
price level will be lower. 

Chen and Hitt [6] attributed the price discrepancy to the difference of customer 
loyalty to the brand. 

Lal and Sarvary [13] attributed the price dispersion to the difference of ‘Digital 
Attributes’ of products. Generally speaking, digital attributes are those product 
attributes that are mainly evaluated by visual inspection and can be transmitted by 
the Internet; Non-digital attributes are those that can only be evaluated by physical 
inspection of products and cannot be transmitted through the Internet. They believe 
that when there are enough network users and non-digital attributes are not particu-
larly important, consumers will more identify with their familiar brands, which will 
lead to price dispersion due to price monopoly. 

Clemons et al. [8] think that because customers need to ‘register’ to obtain the 
information they need, so as to reduce the time of personal search and obtain the 
qualification of booking tickets, when the transfer cost and search cost are ‘non-zero’, 
the chances of customers choosing in OTAs will be reduced. 

Su [21] pointed out that there are two factors related to the price dispersion in the 
online market, that is, the inducement of online retailers’ customer search and the 
evaluation of commodity utility.
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Summing up the previous scholars’ views, they actually attribute the reasons 
of price dispersion to the following aspects: (1) the differences in network market 
signals, such as trademarks and brands; (2) Consumers’ cognition and loyalty to 
products; (3) Consumers’ position in the market and their ‘path dependence’ on 
network tools, such as the size of transfer costs; (4) Digital/non-digital attributes of 
products; (5) Marketing strategies of online manufacturers, such as product induction. 
The reasons listed by the above scholars all explain the phenomenon of network price 
dispersion to a certain extent, but I think the fundamental reason for price dispersion 
is the ‘lemon’ problem existing in the network market. 

As we pointed out in the previous section when we discussed online price discrim-
ination, the online environment enables enterprises to easily collect information 
on consumer preferences, providing conditions for online enterprises to implement 
discriminatory pricing. The extremely low menu cost and customization cost enable 
online enterprises to use the interface to influence the information that consumers 
with different preferences can get, and further divide consumers, thus realizing the 
powerful price discrimination ability of online enterprises. 

On the other hand, due to strategic considerations, the seller did not provide 
relevant comprehensive information. In fact, the information provided by suppliers 
is to pursue differentiation strategy—it prevents the possibility of comparing bids, and 
some information cannot and will not be verified [7]. Moreover, even if information is 
provided, this method will contain strong subjective evaluation and quality preference 
of the seller for product quality. It is obviously impossible for consumers to try to 
understand not only the quality distribution of products but also the sales motivation 
of sellers when they want to buy products. This situation aggravates the information 
disadvantage faced by consumers on product quality, aggravates the adverse selection 
faced by consumers and causes the price difference of products with the same quality, 
resulting in price dispersion. 

From the consumer’s point of view, although in the network market environment, 
they can use various Internet search and comparison tools to obtain more product 
information such as price with lower search cost. But the Internet reduces the search 
cost of consumers, but also reduces the search cost of enterprises. It has a dual 
function. For example, ‘Shopbots’11 , which currently exists on the Internet, improves 
the price elasticity of demand, but someone invented ‘Pircebots’, which is a price 
algorithm in response to the inquiry of ‘Shopbots’ (Greenwald and Kephart 1999), 
thus forming an interaction between ‘Shopbots’ consumers and ‘Pircebots’ suppliers 
on the Internet. In addition, Gallaughe and Downing [10] found that the information 
obtained through search engines (such as Google) and price comparison sites (such as 
Pricescan.com) is incomplete. The reason for this phenomenon, Choi et al. [7] once 
on the Internet search engine insufficiency boils down to the following four points: 
(1) The complete including all websites and all documents directory does not exist.

11 ShopBot is a price comparison agent system, which extracts information from online sellers’ 
websites. The algorithm is mainly aimed at the pages that provide queries in the form of forms, 
and the returned search results are product information pages displayed in the form of tables. 
The technique of extracting information from the results page combines heuristic search, pattern 
matching and inductive learning. 

http://Pricescan.com
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Fig. 4.3 Page of price comparison website Skyscanner.com 

The reason is that in order to make up for the loss caused by compiling databases, 
many search engines only focus on attracting advertisers instead of improving the 
integrity of data and search efficiency; (2) Because the website is constantly updated, 
the database is also inaccurate and outdated, and they will often give users some links 
that no longer exist; (3) Because the digital document metadata standard has not been 
established, some websites will bring information irrelevant to search keywords; (4) 
Some search engine information is selected on vague criteria, which affects the 
objectivity of the results. For example, some search engines ignore websites that are 
considered offensive、indecent and frivolous according to their own standards. 

In this case, only network consumers with sufficient information may buy products 
with low prices, while network consumers without sufficient information may adopt 
random purchase methods, and they may buy products with high prices. On the other 
hand, if a consumer is still in adverse selection with the help of search engines and 
price comparison tools, he can only use reputation, brand and other means to avoid 
adverse selection—which often requires consumers to pay ‘reputation rent’ besides 
price (we will analyze this issue in detail in Chapter 5). 

At present, the appearance, existence and development of ‘comparative shopping’ 
website shows the fact that the price dispersion exists and lasts in the network market 
from the opposite side. The so-called form of ‘comparative shopping’, in short, is to let 
netizens search for a certain commodity on the Internet and obtain information about 
the commodity in many online stores, among which price is one of the contents to be 
compared. In the United States, the more representative websites are Skyscanner.12 

Skyscanner is a travel search platform that offers instant online comparisons of 
millions of routes from over a thousand airlines as well as car rentals and hotels (see 
Fig. 4.3). 

In addition, the emergence and development of price comparison websites not 
only explain the fact of network price dispersion, but also provide us with a means 
to reduce network adverse selection. Therefore, good price comparison websites,

12 https://www.skyscanner.com/ 

http://Skyscanner.com
https://www.skyscanner.com/
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such as Pricescan, have unlimited marketing influence. Heavyweight search engines 
Google and Yahoo have also launched comparative shopping services to gain more 
business opportunities. 

4.4.1 Conclusion 

Market efficiency is the foundation of market existence, and it has always been the 
focus of economists’ attention. Bertrand’s price competition model (1883) describes 
the price competition behavior of firms in a market where there is no difference in 
products, consumers have complete information and search costs are zero, in which 
all firms price according to marginal costs. However, Bertrand model is only a theo-
retical model, and the real market certainly cannot satisfy the above assumptions, 
especially the network market. The previous analysis shows that the intrinsic reason 
for the price dispersion of network products lies in the asymmetry of quality infor-
mation and the adverse selection existing in the network market. Therefore, in order 
to reduce the price dispersion and improve the transaction efficiency, it is necessary 
to explore the methods to solve the adverse selection problem in the network market. 
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Chapter 5 
Adverse Selection and Reputation 
Operation Mode of the Internet Market 

As mentioned earlier, reputation, as a solution to adverse selection, plays an important 
role not only in the physical market, but also in the network market. In this chapter, 
we will analyze the role and operation mechanism of reputation in solving network 
adverse selection. 

5.1 Reputation and the ‘Lemon’ Problem in the Internet 
Market 

5.1.1 The Definition of Reputation 

There are many different definitions and understandings of reputation. Levitt [1] 
believes that reputation comes from consumers’ cognition, which is composed of 
the popularity, good or bad, reliability, reputation or trustworthiness of an enterprise. 
Spence [2] argues that reputation is the result of a competitive process, in which he 
points out that firms send signals to the public about their main traits in order to 
gain maximum social status. According to Herbig and Milewicz [3], reputation is a 
long-term and consistent evaluation of an individual’s characteristics, which is based 
on the individual’s willingness and ability to repeatedly perform certain actions in 
similar activities. Some scholars believe that reputation refers to a kind of social 
memory composed of many factors, such as past experience, products produced in 
the past, management performance, etc. It is the value judgment made by the general 
public for various characteristics of an enterprise [4]. 

From the marketing point of view, reputation has long been regarded as the key 
factor of successful marketing. Davidson [5] argues that reputation can help win 
public attitudes. When reputable businesses are affected by negative news, consumers 
are more likely to correct, filter or even eliminate their feelings. Fombrun and Van
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Table 5.1 Definition of reputation in various academic documents 

Discipline Definition of reputation 

Accounting Reputation is regarded as an intangible asset and will or should be endowed 
with financial value 

Economics Reputation is regarded as a signal 

Marketing Whether it is promising from the perspective of customers or end users, and 
focus on the methods and means needed to form reputation 

Organizational 
behavior 

It is regarded as a sensory experience of employees, or the cognition of an 
organization owned by people with interests within an organization 

Sociology It can be regarded as an overall evaluation of a company’s performance, 
which is related to the expectations and benchmarks behind it 

Decision science Obstacles that are regarded as assets and motives. Because reputation is 
based on cognition, it is difficult to manage 

Source Fombrun and Van Riel [6] 

Riel [6] have summarized definitions of reputation in different academic fields, as 
shown in Table 5.1. 

No matter how we define reputation, it is certain that corporate reputation is the 
degree to which an enterprise gains public trust. Its essence lies in the establishment 
of mutual trust between the trading parties in the market, so as to prevent or reduce 
the occurrence of ‘dishonesty’. As a means to solve adverse selection, reputation is 
a very strong market signal. This chapter analyzes and discusses the operation law 
of network reputation on this basis. 

Next, we start our analysis with the relationship between adverse selection and 
reputation. 

5.2 Reputation and Network Adverse Selection 

According to the previous discussion, in addition to non-economic means, the 
methods to solve the network ‘lemon’ problem can be roughly divided into three 
ways: one way is to expose information to the counterparty so that the other party 
can distinguish between advantages and disadvantages, such as signal signaling; 
another way is to identify the information released by the other party or the quality 
itself, such as searching; the third way is to arbitrate the product quality through a 
third party, such as the method of network quality intermediary. In fact, these three 
ways have an inevitable relationship with reputation: the method of exposing infor-
mation to the counterparty is actually the process of establishing reputation, and 
the enterprise tells consumers that its products are high-quality products rather than 
inferior products through brand, which is often successful; the process of network 
search is actually the process of consumers speculating and screening the reputation 
of products or manufacturers; when consumers use intermediaries, they must also



5.2 Reputation and Network Adverse Selection 93

consider the reputation of intermediaries, and intermediaries may pay more attention 
to their own reputation, otherwise they will lose their own market. 

Therefore, reputation plays a very important role in eliminating information asym-
metry. A good corporate reputation will help to improve the expectations of buyers for 
the quality of products provided by enterprises. Therefore, when consumers want to 
buy a product without knowing the quality of the product and face adverse selection, 
corporate reputation becomes one of the important evaluation indexes of consumers’ 
purchasing decision, because corporate reputation can be used to ensure the quality 
of the product in the market. 

We can use the Akerlof model of Swarm platform to illustrate the role of reputation 
mechanism in solving adverse selection and improving market transaction efficiency 
[7]. If we use reputation transmission as a feedback mechanism, we can establish 
an Akerlof simulation environment with multiple agents. The running results of the 
model are shown in Figs. 5.1 and 5.2. Among them, M1 indicates the market with 
high integrity (reasonable pricing accounts for the majority), and the corresponding 
indicators are indicated by blue line (deep); M2 indicates the market with low integrity 
(unreasonable pricing accounts for the majority), and the corresponding index is 
indicated by yellow line (shallow). 

We can see from the figure that: (1) the quality of cars traded in the market 
M1 with higher integrity is higher than that in the market M2 with lower integrity; 
(2) The market M1 with higher integrity is higher than the market M2 with lower 
recognition in terms of transaction quantity and growth rate of transaction quantity, 
and the transaction activity is higher (see Fig. 5.1, the growth rate of transaction 
quantity is expressed by the slope of the curve). 

The above operation results show that in the market with high integrity, it can 
achieve high efficiency in average transaction quality, market transaction activity 
and other aspects; the market with strong fraud is just the opposite. This can be 
identified as some kind of ‘word of mouth’ or ‘brand effect’. Therefore, it shows that 
although adverse selection exists, under the influence of brand effect and feedback

Fig. 5.1 Transaction 
quantity comparison figure
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Fig. 5.2 Average quality 
comparison chart

mechanism, the transaction efficiency of markets with higher integrity will be higher 
than that of markets with lower integrity. 

Below, we establish a reputation model to analyze the internal mechanism 
of reputation operation, so as to provide a theoretical thinking for reputation 
management. 

5.3 The Reputation Model Based on the ‘Lemon’ Problem 

5.3.1 The Premise of Building a Reputation Model 

Obviously, reputation can only be established in the process of repeating the trading 
behaviors of market participants. The ‘lemon’ principle or Akerlof model tells us that 
because consumers can’t judge the quality of products when purchasing products, 
this may cause the disintegration of the whole market. To break this deadlock, the 
transaction must be repeated. If the transaction is repeated in the market, the seller 
may be able to build a reputation for honesty and trustworthiness by selling good 
quality products, thus enabling him to set prices according to the actual quality of the 
goods. If the transaction between the buyer and the seller is only carried out once, 
there is no reputation at all, which is equivalent to the situation that both the buyer 
and the seller are anonymous, and no one has brand awareness. Therefore, the model 
of reputation should be dynamic, and we will gradually develop the model according 
to the number and period of transactions.
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5.3.2 The Construction of Reputation Model 

5.3.2.1 Reputation Investment Period 

Assuming that manufacturers producing similar products are divided into manufac-
turer 1 and manufacturer 2, in which manufacturer 1 produces high-quality products 
and manufacturer 2 produces inferior products, that is, ‘lemon’ products, their unit 
production costs are c1 and c2 respectively, and c1 > c2 > 0, that is, the cost of 
high-quality products should be higher than that of ‘lemon’ products. For the sake 
of analysis, we assume that the product consumed by consumers is a unit, at the 
same time, we assume that the price of the product is p, and the consumer evaluates 
the quality of the product as q. We also assume that the utility function obtained by 
consumers is UB = nq − p, where n represents the consumer’s purchase variable, 
n = 1 represents the purchase of high-quality products, and n = 0 represents the 
purchase of ‘lemon’ products. In this case, the utility of vendor 1 is U1 = p− c1, and 
the utility of vendor 2 is U2 = p−c2. Obviously, U1 < U2. The utility that consumers 
get when they buy high quality products is q-p, and the utility that consumers get 
when they buy ‘lemon’ products is −p. If the transaction occurs, we can get two 
situations: (1) If the product purchased by consumers is a high-quality product, the 
social welfare is πS = (p − c1) + (q − p) = q − c1. It can be seen from the formula 
that as long as q > c1, the production of high-quality products creates social welfare. 
(2) If the product purchased by consumers is ‘lemon’, that is, inferior products, the 
social welfare is πS = ( p − c1) + (−p) = −c1 < 0. It can be seen from the formula 
that the production of inferior products is harmful to social welfare in this case. 

If the transaction relationship is repeated and continuous, consumers who buy 
high-quality products in the first phase will still go to the original factory to buy 
them in the second phase. Consumers who buy inferior products in the first phase 
will not go to the original manufacturers to buy products. However, in this period, 
the income of Firm 1 is lower than that of Firm 2, and even adopts the strategy of 
low price to attract consumers, so that it will bear the net loss. Therefore, the first 
period should be the period when manufacturers make net investment in reputation. 

5.3.2.2 A Limited Number of Repeated Transactions 

Now, let’s analyze what vendor 1 needs to maintain its reputation. 
Assuming that firm 1 produces and sells good quality products for the t th time, 

and assuming that the time discount factor or discount factor is δ1, the current value 
obtained after a finite number of transactions is: 

(p − c1) + δ( p − c1) + δ2 (p − c1) + . . .  + δt−1 (p − c1) = 1 − δt 
1 − δ (p − c1) 

(5.1)
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If Firm 1 changes to produce inferior products, it will get a profit of p − c2 in the 
current period. Therefore, in order for Firm 1 to be willing to invest in reputation, it 
should have: 

1 − δt 
1 − δ (p − c1) > (p − c2) (5.2) 

It can be seen from this illustration that in order for Manufacturer 1 to continue 
to maintain its reputation without producing inferior products, the values of t and 
δ, that is, the production time, must meet the conditions of Eq. (5.2). However, if 
Manufacturer 1 considers its own profit, it may also produce inferior products to 
reduce costs. In this case, even if firm 1 can meet the requirements of (5.2) in period 
t −1 and changes to produce ‘lemon’ products after period t, consumers will identify 
firm 1 as a manufacturer of inferior products and stop buying its products, and the 
reputation of the firm may be destroyed. Therefore, no matter how many times the 
transaction is carried out, as long as the last transaction is ‘lemon’ products, the 
reputation of the manufacturer will not be established. 

5.3.2.3 Unlimited Repeated Transactions 

What we are considering above is a finite number of repetitions. If the transaction 
is an infinite number of repetitions, this problem can be solved. If we look at the 
number of transactions as endless, then (5.1) becomes: 

(p − c1) + δ(p − c1) + δ2 (p − c1) + . . .  + δt−1 (p − c1) +  · · ·  = 1 

1 − δ (p − c1) 
(5.3) 

And (5.2) becomes: 

1 

1 − δ (p − c1) > p − c2 (5.4) 

By sorting out formula (5.4), we can get: 

p > c1 +
(
1 

δ 
− 1

)
(c1 − c2) (5.5) 

δ >  
c1 − c2 
p − c2 (5.6) 

Equation (5.5) not only expresses to us the ‘separation equilibrium’ condition that 
distinguishes high-quality products from ‘lemon’ products, but also expresses to us 
the ‘reputation rent’ obtained after realizing this ‘separation equilibrium’.
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It can be seen from (5.6) that this ‘separation equilibrium’ can be achieved as long 
as δ is large enough. 

5.3.3 Conclusion 

Through the derivation and analysis of the reputation model, we can get the following 
conclusions: 

[Conclusion 1] From the derivation and analysis of the model, we can see that 
reputation management is actually a management process of ‘reputation chain’. 
When one part of the ‘reputation chain’ goes wrong, its reputation will be lost. 

[Conclusion 2] Enterprises or products need to have enough patience to establish 
reputation. This conclusion can be seen from (5.6), that is, δ is large enough. It 
tells us that a good reputation must be created through long-term and accumulated 
efforts. Ensuring that operators have long-term expectations is the foundation of 
sound development of reputation, not only because operators’ reputation can be 
established and formed only in long-term management practice, but also because 
only operators who have long-term expectations for the future will pay attention to 
their own reputation in management activities. As long as the operator expects that the 
‘game’ can be repeated, the operator will overcome the tendency of ‘opportunism’ 
behavior; on the contrary, if the operator expects a one-time ‘game’ relationship, 
it is possible to attach importance to the current income and have ‘opportunistic’ 
behavior. 

[Conclusion 3] Products or enterprises with reputation should get a certain ‘repu-
tation rent’. Equation (5.5) not only expresses to us the ‘separation equilibrium’ 
condition that distinguishes high-quality products from ‘lemon’ products, but also 
expresses to us the ‘reputation rent’ obtained after realizing this ‘separation equi-
librium’. Among them, the part ( 1 

δ − 1)(c1 − c2) higher than the cost c1 in formula 
(5.5) is the ‘reputation rent’ of the manufacturer, which is the enjoyment it should 
get by virtue of its reputation. ‘Reputation rent’ is the incentive to gain and maintain 
reputation, and it is also the condition of ‘separation and equilibrium’ to distinguish 
its products from ‘lemon’ products. 

[Conclusion 4] Reputation management needs certain institutional guarantee to 
play its role. Its purpose is to ensure that the ‘reputation chain’ can continue to 
occur and repeat the game behavior. This system is not simply equivalent to the 
national judicial system, but should be a system between self-enforcing reputation 
and the national judicial system, such as credit rationing system in capital market 
and certification system in labor market. 

[Conclusion 5] Reputation is a kind of capital. The management process of repu-
tation should include investment period and enjoyment period. Enterprises must 
invest in reputation, which is a necessary condition for creating a good reputation of 
enterprises.
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5.4 The Characteristics of Adverse Selection 
and Reputation Management in the Internet Market 

It should be emphasized that reputation method, as the main way to solve adverse 
selection in the market, is still a very important method in the network market, but its 
expression and utilization will be different from those in the traditional market. To 
manage online reputation, it is necessary to strengthen the role of online reputation 
in solving adverse selection according to the particularity of online market. Applying 
the model and conclusion established in the previous section to network reputation 
management, using network reputation to solve adverse selection in network market, 
it should have the following characteristics: 

5.4.1 Fully Understand the Characteristics of Network 
Reputation 

As mentioned above, in the network market, the role of reputation in solving adverse 
selection will encounter new difficulties, which are mainly manifested in the difficulty 
of identifying the identity of network manufacturers, the subjectivity of network 
product quality evaluation and the diversity of network producers. Because network 
products are mostly manufactured and sold by virtual people on the Internet, and 
each user is a producer and potential seller, the traditional way of reputation building 
may not work well in the network market. In addition, although the entry of the 
network market has a low entry barrier, because the reputation of manufacturers is 
based on the repeated purchases of consumers, even reputable companies hardly 
have much advantage when consumers do not repeat purchases. Therefore, it may be 
more difficult for online product brand and company reputation to guarantee product 
quality than in the physical market. 

Although it is more difficult to establish one’s own reputation in the network 
market than in the traditional market, this does not mean that it is impossible to 
establish the reputation of enterprises or products in the Internet market. In order to 
establish reputation through signals in the network market, network manufacturers 
have to spend more costs. Usually, they must bear the losses suffered at the initial 
stage of entering the market and provide information products free of charge or 
at a low price—because before they establish reputation, even if their information 
products are of high quality, they cannot ask for high prices for their products. 
This means that the critical point that network vendors can bear may be the huge 
sunk cost. Manufacturers who want to enter the Internet market should have a clear 
understanding of this point.
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5.4.2 Implement the Strategy of ‘Reputation Transfer’, That 
is, to Realize the Reputation Transfer From 
the Physical Market to the Network Market 

In fact, many online companies are actually the same companies that already have 
a certain reputation in the physical market—they transfer their reputation in the 
physical market to the electronic market. For example, Microsoft (http://www.mic 
rosoft.com) and IBM (http://www.ibm.com) have tried to use their reputation and 
brand in the physical market as a stepping stone to enter e-commerce, which provides 
certain advantages for new companies entering e-commerce. If successful, this will 
pose a certain threat to existing companies in the new market. However, this reputation 
transfer, in terms of product quality and service, needs to be recognized by customers 
in new markets. In this way, in the electronic market, if the quality of products is 
difficult to guarantee, the life of this reputation transfer will be very short. 

5.4.3 Recognize Your Own ‘Reputation Chain’ 

This reputation chain is reflected not only in the transaction, but also before and after 
the transaction, both in the Internet market and in the physical market. To some extent, 
the role of word-of-mouth in the physical market is more important than that in the 
online market. Although an enterprise can repair a damaged reputation, it will never 
be repaired to its previous undamaged state, and its reputation property will depreciate 
rapidly. On the contrary, if enterprises are good at reputation management, the value 
of reputation property will increase day by day with the expansion of ‘reputation 
chain’, and many potential values will be created. 

5.4.4 Make Full Use of the Advantages of Network 
Technology 

Modern network technology has created unique conditions for us to establish network 
reputation, which traditional markets do not have. From the current situation, there 
are some methods as follows: 

5.4.4.1 Free Online Products 

Free-products online is especially suitable for software developers who want to build 
their reputation online. Free software, trial software is provided free of charge by 
software developers. Beta software is software that customers who like the product

http://www.microsoft.com
http://www.microsoft.com
http://www.ibm.com
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Fig. 5.3 Free and trial software available on freewarehome.com 

try for free at a certain time before they decide to buy it, while commercial soft-
ware always provides users with demonstration versions of key parts for free. The 
freewarehome site, for example, has a large collection of free software (Fig. 5.3). 

The quality of digital products, such as software, can only be known through 
use. General customers are unwilling to use products that do not know the quality. 
Through trial, customers have an understanding of the quality and usefulness of 
products, and thus manufacturers have established the reputation of products and 
enterprises. Of course, strictly speaking, a trial product is not equal to a free product. 
The characteristic of a trial product is that it will be paid for when it is used after 
the trial period has passed. For example, the American Association of Software 
Professionals (ASP) defines trial software as: ‘It is a marketing method rather than 
software. It does not pay first like the usual sales channel, but makes you try it 
for a period of time before buying’. Therefore, it can be said that the benefit of 
trial software lies in making consumers realize the quality of products, and it also 
encourages manufacturers to produce high-quality products. 

5.4.4.2 Bundled Sales 

Using bundling is also a better method, because it can not only save consumers’ 
search costs, but also enable high-quality sellers to attract customers with low enough 
prices and signal effects produced by the high quality of products in the past. The 
most obvious example of bundling in the software industry is Microsoft Office, a 
product bundled with a word processor, a spreadsheet, a database and a presentation 
tool. These products can also be provided separately, which is the difference between 
bundling and Tying. Network technology provides technical support for customized

http://freewarehome.com
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bundled sales of digital products. Online customers can freely choose combinations 
in the database of digital products and make customized bundled purchases. For 
example, the publishers of Personal Journal and The Wall Street Journal, founded 
by Dow Jones & Company, Inc., send electronic magazines to subscribers, and at 
the same time, any news or articles related to these companies and stock information 
will be bundled and sent to subscribers. Of course, consumers are also facing a 
lock-in situation under this sales model. 

5.4.4.3 Attention Selling 

In the era of information explosion, the phenomenon of information overload is 
very serious, in which case attention becomes a scarce resource. Because the quality 
of attention can be calculated by counting ‘click-through rates’ using current web 
technology, it can be sold as a product. Selling the audience’s attention is an attractive 
way to support the provision of information. When a network vendor can provide 
high-quality information products, it is willing to pay a high price to attract attention 
first, so as to build credibility. In this sense, it is also a way to reduce the uncertainty 
of product quality. 

5.4.4.4 Lease Credit 

The so-called renting reputation means that manufacturers who have not yet estab-
lished a reputation can use other people’s reputation to sell their products. For 
example, many foreign automakers in the United States borrow American brands 
to sell their cars, so renting reputation is a marketing strategy for experienced prod-
ucts or when manufacturers have not yet established their own reputation. In the 
e-commerce market, because of the diversity and short lifetime of many products, 
especially digital products, rental reputation may be more usable. 

5.4.4.5 Web Design Techniques 

Three-dimensional animation and other advanced web design technology and forms 
of expression, making the network brand and reputation communication means 
more powerful and visual impact, greatly improve the efficiency of information 
dissemination, it is conducive to the spread of reputation. 

5.4.4.6 Co-branding 

The birth of cobranding means that two different companies use their brands for 
the same product. This approach has special significance online because it is a good 
way for companies to work together through expertise and brand recognition. For
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example, Yahoo! First teamed up with TV Guide at Yahoo! The website publishes 
the TV program list. Since then, TV Guide has built its own brand for its website, 
while Yahoo! Then realized brand alliance with Gist and published TV programs. For 
example, EarthLink, the largest independent Internet service provider in the United 
States, joined forces with Sprint Telephone Company in early 1998 and signed a 
long-term contract. The two companies launched a co-branding business, naming 
it EarthLink-Sprint and designing the logo. They use co-branding to provide ISP 
services to Sprint customers and win over AOL customers.1 

Case: The reputation and brand development track of JCPenney in the United 
States2 

JCPenney is listed by the National Retail Organization as the leader in online 
sales and the most popular retail website for consumers. We can find the relationship 
between the rapid development of online retailing and corporate reputation from the 
company’s development history. 

JCPenney.com was founded by James Cash Penney in Wyoming in 1902, selling 
fabrics and clothing. By 1913, JCPenney Company was established, and at that time it 
had 36 branches. In 1927, there were 892 stores with sales of US $150 million, which 
was the largest chain of stores at that time. At present, it has 270,000 employees, and 
its target consumers are middle-class consumers in the United States. The company 
consists of three parts: (1) physical stores. It has 1100 domestic stores in the United 
States and branches in Brazil, Mexico and other places. (2) Direct selling companies. 
Composed of catalogs and online retail stores, it is the largest consumer catalogue 
company in the United States. (3) Eckerd Pharmacy consists of 2650 pharmacies. 
In 1962, the company acquired General Commodities Company, which operates 
catalogue business. In 1963, the company started catalogue business. By 1993, it had 
established six distribution centers and became the largest catalogue retail company in 
the United States. In 1994, the company established its first website to cooperate with 
the directory telephone ordering business. In 1995, the website began to accept online 
orders, and in 1996, the company selectively sold catalog products online. In 1998, the 
company invested 2.2 billion US dollars to establish online retail channels. In 1999, 
all catalog products were presented online, and online sales increased dramatically. 
The retail sales of the whole catalog and online retail companies reached 4 billion 
US dollars (Fig. 5.4).

The first reason why JCPenney has achieved such great achievements is that 
JCPenney’s reputation and brand have been extended in the online sales market. 
JCPenney’s traditional retail stores have inherent advantages in developing online 
retailing. That is, before the company sold online, it already had a huge catalog 
consumer group (JCPenney Catalog), which is a major foundation for the success of 
the company’s online retail, and it has great reputation communication power and 
radiation power. Catalog retail is before the emergence of online sales, consumers 
through the company directory, telephone or mail to the company orders, through

1 Source: http://www.spiderline.com/. 
2 Information on the case is available on the company’s website (http://www.jcpenney.net/), Blakey 
[8] and Cheng Hua [9]. 

http://www.spiderline.com/
http://www.jcpenney.net/
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Fig. 5.4 JCPenney’s web page about the history of the company

the mail to get goods. When JCPenney switched catalog consumers from catalog 
shopping to online shopping, consumers’ existing shopping experience, trust in the 
quality of the company’s products and good compatibility can quickly adapt to the 
gradually innovative online retail model. Although online shopping consumers can’t 
touch goods, and there is a certain quality uncertainty, that is, ‘lemon’ problem, 
under the strong reputation and brand support of the company, adverse selection in 
the transaction process can be reduced. Compared with pure network companies, 
consumers are more likely to accept and trust the company. This is the secret that the 
traditional retailers of the company have developed online retailing faster in recent 
years. 
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Chapter 6 
Adverse Selection and Operation Mode 
of the Internet Quality Intermediary 

In traditional economics, market intermediary plays a very important role in solving 
adverse selection. Because of the existence of network ‘lemon’, in the network market 
where buyers and sellers can’t fully solve the quality uncertainty, the market mecha-
nism based on intermediary can be more effective than the market mechanism without 
intermediary or rule system. However, because the ‘lemon’ problem in the network 
market and the ‘lemon’ problem in the traditional market have different character-
istics and manifestations, it also determines that the intermediary in the network 
market will have different means to solve the information asymmetry. So, what is the 
role of e-commerce market intermediary? In fact, the network intermediary provides 
product quality information as a third party, which can eliminate the possibility of 
market failure due to quality uncertainty. This chapter will analyze this problem. 
From the perspective of providing network quality intermediary, this paper analyzes 
and discusses the ideas and ways to solve the ‘lemon’ problem in the network market. 

6.1 Introduction: Market Intermediary and Its Role 

According to microeconomics, transaction intermediary is an indispensable element 
in market economy. Densetz [1] discussed the satisfaction conditions of intermediary 
for firms to achieve economies of scale and specialization from the perspective of 
transaction costs. He believed that intermediary is a necessary condition for firms to 
achieve economies of scale and specialization. According to traditional economics, 
the economic benefits provided by intermediaries depend to a great extent on the 
efficiency of the market organization. Whether intermediary can improve the effi-
ciency of market operation depends on whether the total transaction cost and market 
transaction cost or coordination cost of using intermediary are higher than that of 
not using intermediary [3]. In order to make the company or market operate more 
efficiently, the product cost and transaction cost must be minimized. Therefore, the
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Fig. 6.1 Comparison of transaction costs with and without mediation1 

market with low transaction cost operates more efficiently. Some people think that 
intermediaries increase distribution costs, but in fact, in order to deliver goods to 
customers in the physical market, using intermediaries can reduce inventory and 
transportation costs. It can be said that wholesalers and retailers provide producers 
with a more effective sales channel. Without these intermediaries, many companies 
will have to send products to every customer. 

Choi et al. [2] illustrate the role of intermediation in both market environments 
through a graph (see Fig. 6.1). In the figure, if the manufacturer delivers the product 
directly to the consumer, each product needs to cost T 1. If the company wholesales 
the product to the intermediary, it needs to pay the intermediary fee T 2, but because 
the intermediary is close to the customer and has an efficient distribution system, 
the intermediary adds T 3 to its cost of sales as the final bid price. Therefore, the 
total transaction cost per product with intermediary participation is T 2 plus T 3, but  it  
may still be lower than T 1, because the intermediary is closer to the customer, which 
reduces T 3. When manufacturers sell products by volume, only T 2 is added to the 
product cost, and the cost per product is actually reduced according to the economies 
of scale. 

However, if products are retailed and distributed through intermediaries in the 
online market, their profits are not as obvious as those in the physical market. Because 
if an online company only sells a product to an intermediary, and the intermediary 
copies the product and then copies it to sell it to consumers, it is of little significance

1 Reference to this figure: Choi, S.Y. et al. [1]. 
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in digital commerce. The reason for this is that customers are very dispersed, and 
the cost T 3 of reselling products to consumers by intermediaries may be as large as 
the cost T 1 of direct transactions between manufacturers and customers. As a result, 
online sales intermediaries do not seem to play a role, especially in the process of 
product distribution. Therefore, the efficiency of e-commerce intermediary in market 
transactions is not very high. However, quality intermediary plays a particularly 
important role in e-commerce market, which is the problem we will discuss next. 

6.2 Operation Model of Network Quality Mediation 

6.2.1 The Construction of Network Quality Intermediary 
Model 

We can use a model to explain the relationship between the quality intermediary in 
the network market and the network ‘lemon’ problem. 

Suppose that there are multiple potential buyers and multiple potential buyers in 
the online market, and they are all risk neutral; The seller knows the quality of the 
products he sells θ; The ‘lemon’ principle tells us that because of the asymmetry of 
information, the buyer does not know the quality of each product, but can grasp the 
average quality of the product by means of speculation and experience. Therefore, 
we assume the quality distribution function f (θ ) of the product. 

Assuming that the buyer evaluates the value of the product as v(θ ) and the seller 
evaluates the value of the product as u(θ ). Obviously, there should be ∂v/∂θ > 0, 
and ∂u/∂θ > 0. If the buyer bids p and makes a deal, then the buyer’s utility is 
πB = v(θ ) − p and the seller’s utility is πS = p − u(θ ). Generally speaking, 
transactions occur because the buyer values the same item higher than the seller. 

Therefore, we assume that v(θ ) ≥ u(θ ) (otherwise, the transaction is meaning-
less), and we define a difference coefficient ε = v(θ )/u(θ ), obviously ε ≥ 1. For  
simplicity, let’s assume that the buyer and the seller have the same preference and the 
seller’s evaluation of the car is, that is, (θ ) = θ , then there is: v(θ ) = εθ . Assuming 
that product quality θ is evenly distributed over [a, b], i.e. the density function of 
product quality distribution is (θ ) = 1 

b−a , the relationship between average quality 

θ and quality θ is: 

θ = 
θ + a 
2 

(6.1) 

We use the demand curve to express the relationship between the price that buyers 
are willing to pay and the average quality of products in the market, and the supply 
curve to express the relationship between the average quality of products in the 
market and the price. In this way, we can get the demand curve and the supply curve 
with the average quality as independent variables.
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The demand curve D is: 

p
(
θ
) = εθ (6.2) 

The supply curve S is: 

θ = 
1 

b−a

∫ p 
a θdθ 

1 
b−a

∫ p 
a dθ 

= 
p + a 
2 

=, or expressed as: p = a − 2θ (6.3) 

Among them, θ ∈ (
a, a+b 

2

)
. 

Combine (6.2) and (6.3), and the solution is ( a 2−ε , 
aε 
2−ε ), which is shown on the 

figure as the intersection of demand curve D and supply curve S, as shown in Fig. 6.2. 
Because of θ∈[a, a+b 

2 ], the supply curve S in Fig. 6.2 is a line segment, and the 
corresponding abscissa region is a closed interval [θ 1, θ 3]. We can see from the figure 
that the intersection of the supply curve and the demand curve, that is, the equilibrium 
price and equilibrium quality of the transaction ε are increasing functions. In this 
way, we can achieve three situations: 

[Case 1] Under normal circumstances, the intersection of supply curve S and 
demand curve D2 (as shown in B in the figure) reflects the size of network transaction 
volume and transaction price, but under the condition of adverse selection, it will 
make all θ > a 

2−ε products remain in the hands of sellers. 
[Case 2] When the ε maximum value is reached, when S and D3 intersect at 

point A (θ 3, p3), the transaction price and transaction quality are the highest, and the 
transaction volume is larger;

Fig. 6.2 Operation of 
network quality mediation 
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[Case 3] When ε = 1, the intersection of S and D1 is C (θ 0, p0), the transaction 
price and transaction quality are the lowest, and the transaction volume is also the 
smallest. 

Obviously, the transaction efficiency of these three cases depends on the size. 
Comparatively, although the first transaction has the influence of adverse selection, 
its transaction price and transaction quality are the highest and the transaction volume 
is larger, while the third transaction efficiency is the lowest, even inefficient. However, 
the particularity of online transactions is that they tend to be low-priced transactions, 
so the third situation will be more likely to happen. Therefore, the task of quality 
intermediary is to try to make point B approach point A (instead of point C), so as to 
improve the efficiency of market transactions. 

Assuming that the network quality intermediary collects commissions m1 and m2 

from buyers and sellers respectively, the currency price of both parties at the time of 
transaction is still P, and the cost of the intermediary itself is c, then the income of 
the intermediary is: 

πm = m1 + m2 − c 

The utility of the buyer becomes: 

πB = v(θ ) − p − m1 

The seller’s utility becomes: 

πS = p − u(θ ) − m2 

The net social welfare is: 

πn = πB + πS + πm 

= (v (θ ) − p − m1) + (p − u (θ ) − m2) + m1 + m2 − c 
= (ε − 1)θ − c (6.4) 

Obviously, the necessary conditions for the existence of network quality interme-
diary are: 

Maxθ 
B→A 

(6.5) 

0 < (ε  − 1)θ − c (6.6)
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6.2.2 Conclusion 

Through the analysis of the above models, we can draw the following conclusions: 
[Conclusion 1] The improvement of network transaction efficiency depends on 

the relationship of three variables: the quality distribution of network products, the 
cost of network intermediary and the difference between buyers and sellers in the 
utility evaluation of the same item. Quality intermediary should be the link between 
the two sides of the transaction. 

[Conclusion 2] From formula (6.4), it can be seen that the social net welfare level 
of the whole network market has nothing to do with the costs paid by buyers and 
sellers (m1 and m2) and the transaction price p. Therefore, as long as the intermediary 
cost c can increase the recognition coefficient to a certain extent (θ > c 

2(ε−1) + a), 
the efficiency of market transactions can be improved, that is, the welfare level of the 
whole society can be improved. The increase of intermediary cost c should belong 
to the increase of transaction cost, but it also increases the efficiency of the market, 
otherwise, the transaction volume will decrease or even have no transaction volume. 

One of the decisive reasons why online intermediaries can solve the ‘lemon’ 
problem by providing quality information is that intermediaries can sell products 
from many manufacturers. If the intermediary of a single product can collude with 
the manufacturer to share profits and continue to sell despite the complaints of 
consumers, when the intermediary of multiple products colludes with a supplier and 
continues to sell the problematic products, consumers will stop buying other prod-
ucts of this intermediary at the same time. They need to sell the quality information 
of products or services as products, and provide reliable information to customers to 
maintain their reputation. This mechanism of ‘information spillover’ will encourage 
manufacturers to maintain high quality by prompting intermediaries to stop selling 
products of unethical manufacturers and penalizing them. Therefore, as long as the 
new transaction costs can increase the welfare level of the whole society, effective 
intermediaries will still exist for a long time in the era of network economy. 

[Conclusion 3] It is impossible to completely eliminate the influence of ‘lemon’ 
problem on market efficiency. What we have to do is to increase the degree and 
quantity of transactions as much as possible, that is, to reduce the negative influence 
of adverse selection on market transaction volume, that is, to reduce the products left 
in the hands of sellers with a quality distribution of θ > a 

2−ε . 
[Conclusion 4] It can be seen from formula (6.5) and Fig. 6.2 that the more 

network products with larger quality distribution, the more quality intermediary is 
needed.



6.3 Adverse Selection and Network Quality Mediation 111

6.3 Adverse Selection and Network Quality Mediation 

The development of e-commerce has changed the original business operation 
mode and greatly shortened the distance between the two parties in time and 
space, but adverse selection has greatly reduced the market transaction efficiency 
of e-commerce. In order to successfully complete the transaction and improve 
the transaction efficiency of the market, it is necessary for third-party institutions 
or organizations to intervene and provide authentic and reliable information for 
both parties, including product quality, price and credit of the parties. Because the 
means of solving information asymmetry in network market is different from that 
in traditional market, we should pay special attention to the role of network quality 
intermediary when some effective methods in traditional market fail. 

In the ‘virtual market’ produced by the network business model, although there 
are many different phenomena from the physical market, the market participants are 
still no more than sellers, buyers and middlemen. The emergence of cybermediary 
or third-party intermediary lies in the asymmetry of information between buyers and 
sellers, which requires its services to create value. In fact, network middlemen, that 
is, quality information brokers, can play an important role in the network market, 
and it can play a particularly important role in reducing the uncertainty of network 
product quality. Quality information brokers evaluate the quality of some products 
in order to maximize profits. Although they participate in the market, they do not 
consume products themselves. Therefore, in the market where buyers and sellers 
cannot fully solve the quality uncertainty, the market mechanism based on network 
intermediary can be more effective than the market mechanism without intermediary 
or rule system. Network middlemen will not disappear, but will create more market 
opportunities. 

In addition, we can also use legal means to ensure that these network quality 
intermediaries provide true quality information. For example, there should be certain 
punishment measures for commercial organizations with poor goodwill and fraudu-
lent acts. For a commercial organization that has committed serious fraud, its business 
license shall be revoked. 

At present, the important quality intermediaries are CA, Certificate Authority 
(CA) and expert intermediaries. 

E-commerce demonstration, that is, ‘certification body’, is the body respon-
sible for issuing certificates, authenticating certificates, managing issued certificates, 
formulating policies and concrete steps to verify and identify users’ identities and 
signing users’ certificates to ensure the identity of certificate holders and the owner-
ship of public keys. Generally speaking, CA is a third-party online identity authen-
tication institution that is trusted, recognized, authoritative and does not participate 
in transactions by various industries, departments and the public. It can be autho-
rized by the government or other institutions. For example, websites such as Alibaba 
(http://www.alibaba.com) and Dun & Bradstreet (http://Dun & Bradstreet) provide 
online credit files for buyers and sellers engaged in e-commerce, and combine the 
characteristics of traditional authentication services and network interaction to help

http://www.alibaba.com
https://www.dnb.co.in/
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enterprises gain the trust of online transactions from the perspective of third-party 
authentication. 

The expert intermediary plays a greater role in solving the ‘lemon’ problem in 
the network market. The development of China’s e-commerce industry needs more 
quality intermediaries, and more trustworthy quality intermediaries. Successful elec-
tronic intermediary enterprises need to carefully design its system rules and strategies 
to ensure the correctness of product information. Below, AUCNET.COM, a used car 
online auction agency in Japan, takes a case to illustrate this problem. 

Case: Quality Assurance System of AUCNET.COM Company in Japan.2 

Japan’s AUCNET Company is a world-famous used car online auction interme-
diary company. It was founded in 1985 by a used car dealer named Fujisaki, and 
mainly provides information on the used car market. AUCNET’s system is a central-
ized online wholesale market, which mainly serves used car dealers all over Japan. 
Only those subscription dealers who pay a certain monthly fee will be allowed to 
enter AUCNET. 

AUCNET has created the world’s largest car auction market without parking 
spaces. Its main function is to play the role of a quality intermediary. Although 
advanced technical conditions are necessary for the success of AUCNET Company, 
the innovation of AUCNET Company in system and rules ensures the product quality 
in the transaction process and reduces the adverse selection faced by consumers. 

Members of AUCNET participate in the auction mainly because they believe 
AUCNET’s guarantee of product quality, or believe that the information it provides 
is more true. The company’s main measures are: (1) product classification, evalu-
ation and inspection. Although AUCNET provides detailed information about the 
cars being auctioned, the seller of used cars must ask AUCNET’s own technicians 
to inspect the cars and then classify them. AUCNET divides the quality rating of 
cars into 10 grades (the highest score is 10, and the lowest score is 1). If a used car 
scores less than 4 points, AUCNET will refuse to auction. The company has strict 
testing methods and systems, for example, it developed AIS (Automobile Inspection 
System), and uses Auc-Eye to improve the accuracy of testing. (2) Constraint and 
punishment of electronic contract. Every dealer participating in AUCNET transac-
tion must sign an electronic contract with it, which stipulates the specific contents 
such as participants’ responsibilities and settlement payments, and also specifies the 
implementation process of the electronic contract in detail. For example, the contract 
stipulates that if the seller successfully sells the car through AUCNET, he must hand 
over the car to the buyer on the day of the transaction or the next day, otherwise, 
he will be fined heavily (and finally handed over to the buyer) or even expelled 
from the market. On the other hand, if the buyer cancels the electronic transaction 
or delays payment, he will also be fined. Because AUCNET has a high reputation in 
Japan, deducting the right to use members is a very severe punishment. (3) Cultivate

2 The content of this case comes from the company website (http://www.aucnet.co.jp/), Ma Jun [4] 
and Choi et al. [2]. 

http://AUCNET.COM
http://AUCNET.COM
http://www.aucnet.co.jp/
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Fig. 6.3 AUCNET’s Web page on testing and evaluation system 

members’ trust in AUCNET. For example, AUCNE also provides bulletin boards 
for its members to trade with. Just as market selection makes stock investors and 
commodity traders guarantee each other, this second-hand trading makes the market 
more active and helps traders build trust in the company (Fig. 6.3). 
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Chapter 7 
Adverse Selection and Non-economic 
Solutions 

Eventually, according to Akerlof’s [1] analysis, the used car market would disappear 
altogether, but this did not happen. As a matter of fact, in recent years, the trade of 
used cars has become increasingly popular in the world when the sales of new cars are 
generally booming. From the situation in developed countries, the annual transaction 
volume of used cars is only high or low compared with new cars. For example, in the 
United States, the transaction volume of used cars was roughly equal to that of new 
cars in 1993. In 1995, the sales volume of used cars exceeded that of new cars, and it 
has been on the rise in recent years. In 1998, 9 million people bought cars in Britain, 
of which 1.9 million bought new cars and 7 million bought old cars (Skouse and 
Taylor (2). Why is this happening? In fact, in addition to the methods and ways to 
solve adverse selection mentioned earlier, another important reason is that the system 
is perfect. For example, many States in the United States have passed legislation on 
‘used cars’ (also known as ‘Lemon Law’), and manufacturers’ guarantees are more 
perfect and take longer. The existence of these laws and better guarantees creates an 
atmosphere of greater trust, even if these measures are not used by a particular buyer, 
as both buyers and sellers in the used car market know. Therefore, sellers bring better 
cars to the used car market, and more buyers participate. This fact shows that solving 
adverse selection requires not only economic means, but also non-economic means. 

In fact, Professor Akerlof1 himself has studied the interaction between social 
customs and markets in papers in 1980 and 1983. Among them, the second article 
focuses on the role of instilling moral principles, and uses theoretical examples 
to illustrate the principles that parents want to give to their children. Bond’s [4] 
experimental study of Akerlof model also shows that the influence of used cars and 
new cars on the market lies not in the ‘new’ and ‘old’ cars, but in the role of offset 
system, as well as the efficiency and cost of search. Therefore, it is very necessary 
to explore the non-economic means to solve the network adverse selection.

1 Akerlof [3]. 
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7.1 Introduction: The Game Model of Product Quality 
and Its Enlightenment 

In the model of ‘lemon market’, Akerlof proves that under the condition of adverse 
selection, there will be market failure and the Gresham phenomenon that ‘inferior 
products drive out good products’.2 However, if we regard the ‘lemon’ problem 
as a prisoner’s dilemma in which buyers and sellers play games in the marketand 
play games indefinitely, the conclusion may change. Let’s explain the relationship 
between adverse selection and system through a game process. 

7.1.1 The Game Model of Product Quality 

We refer Heal model3 to analyze the product quality game in the e-commerce market. 
Consider two traders, x and y, who are endowed with the total inventory of two prod-
ucts, x or y, respectively. The quality of the same product is not exactly the same, 
and can be divided into high-quality products and low-quality products (correspond-
ingly, y is also divided into high-quality products and low-quality products). Only 
the owner of inventory can distinguish between high-quality goods and low-quality 
goods. Let us assume that a unit x and a unit y are exchanged equivalently, and at the 
same time, suppose that all possible benefits of x to the transaction are: the utility of 
getting a unit of high-quality y is u1, the utility of getting a unit of low-quality y is 
u2, the utility of selling a unit of high-quality x is v1, and the utility of selling a unit 
of low-quality x is v2. 

At the same time, suppose y is priced in the same way as X and y are exchanged, 
and the rest are priced exactly the same as X. Then each trader has two strategic 
choices, that is, selling high-quality products or selling low-quality products. Their 
payments are shown in Fig. 7.1:

If u1 + v2 > v1 + u1 and u2 + v2 > u2 + v1, that is, when v2 > v1, X will choose 
to trade with a low-quality product X, and this premise will also lead y to choose to 
provide X with a low-quality y. Of course, both v2 and v1 are negative here. Thus, 
we can conclude that low-quality products will drive out high-quality products as 
long as trading a unit of low-quality products will cause less loss of utility to traders 
than trading a unit of high-quality products. If we complicate the conditions of the

2 ’Prisoner’s Dilemma’ is a classic example of game theory and economic game theory. It refers 
to a situation where both parties seek their own interests under non-cooperative conditions, which 
makes their situation worse. It was first named by Albert Tucker in an unpublished article. Suppose 
there are two prisoners, A and B, who were arrested for committing crimes together. The prosecutor 
talked with each prisoner separately, and the prosecutor said: If both confess, each will be sentenced 
to 8 years; if both deny it, each will be sentenced to one year; if one of them confesses and the other 
denies it, he will be released frankly, and he will be sentenced to 10 years if he does not confess. 
As a result, both of them chose to confess and were sentenced to eight years in prison because they 
positioned their strategy on the basis of confession and denial by others. 
3 Heal [5]. 
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Fig. 7.1 Product quality game of X and Y

example, for example, by differentiating pricing the possible different situations 
of the transactions of two traders X and Y, the conclusion is exactly equivalent to 
v2(X ) > v1(X ) and v2(Y ) > v1(Y ). 

If the exchange of products is regarded as an uncooperative game, then a Nash 
Equilibrium of the game is a combination of strategies (low quality, low quality), 
which is the effect of the ‘prisoner problem’. But now let us suppose that when 
traders want to trade not only once, but to trade with each other once at each stage 
and continuously in subsequent time periods, the game we face is a super game, that 
is, a game that is repeated indefinitely many times. 

We can consider the following strategic combination: if X trades with quality 
goods in the first stage, and trades with inferior goods in the first stage (t > 1) if 
and only if Y trades with inferior goods in the previous stage (called strategy SX). 
For Y, you only need to replace X in SX with Y, and the rest will remain unchanged 
(strategy SY). 

Let both parties discount future earnings at a discount rate of δ(0 < δ  <  1), and 
return to the original example. If Y implements strategy SY and X also implements 
strategy SX, then X’s income is: 

(v1 + u1)
∑∞ 

t=1 
δt (7.1) 

If Y implements strategy SY, X will break away from strategy SX, and implement 
‘high-quality products’ strategy from T = 1 to  T = T, but he adopts ‘low-quality’ 
strategy at T + 1 stage. Since Y adopts SY strategy, he will start to implement ‘low-
quality’ strategy from T + 2 stage, so the best strategy X can adopt is to sell inferior 
products. Therefore, the highest benefit that X can get from breaking away from SX 
from T + 1 stage is: 

(v1 + u1)
∑T 

t=1 
δ 
t 

+ (u1 + v2)δT +1 + (u2 + v2)
∑∞ 

t=T +2 
δ 
t 

(7.2) 

We want to know whether it is better for X to continue SX or break away from SX. 
That is, we want to know whether the difference between (7.1) and (7.2) is positive  
or negative. According to derivation and calculation, if and only if the following 
conditions are met, the difference between the two formulas is positive, that is, there 
are:
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δ > 
v2 − v1 
u1 − u2 

(7.3) 

7.1.2 The Conclusion 

From the above game process, we can see that as long as the (7.3) formula is satisfied, 
the strategic combination (SX, SY) forms a Nash Equilibrium, and we can expect 
that only high-quality products can participate in the transaction in the market. With 
the increase of δ, the weight given to future earnings also increases, so as the weight 
given to future earnings by traders increases, the chances of inferior products driving 
out high products are decreasing. In other words, only when traders are short-sighted 
enough can we say with certainty that inferior products drive out high-quality prod-
ucts, otherwise, market participants are willing to trade with high-quality products. 
Among them, the δ value depends on a proportional value, that is, the utility differ-
ence between selling inferior products and selling superior products and the utility 
difference between obtaining superior products and obtaining inferior products. 

So, is the above game process contradictory to Akerlof model? Is Professor 
Akerlof’s conclusion wrong? In fact, this conclusion does not contradict the ‘lemon 
market’ model. Because the occurrence of this game must be guaranteed by corre-
sponding mechanisms—this mechanism is different from economic means, which 
may be laws, regulations or moral norms—it is a non-economic means. Only with 
the guarantee of non-economic means can the market participants have a cooperative 
game in order to avoid the market failure caused by the ‘lemon’ problem.4 

Recently, some economists are still discussing the role of non-economic means. 
For example, Hendel and Lizzei [6, 7] emphasized the role of non-market institutions 
in solving asymmetric information problems in the process of dynamic analysis of 
‘lemon market’ model. The above conclusions are very enlightening for us to study 
the adverse selection of online market. 

7.2 Adverse Selection and Government Means 

Adverse selection theory proves to us that under the condition of imperfect informa-
tion, market mechanism cannot operate effectively and resources cannot be allocated 
optimally. Liberal and conservative economists differ widely on whether and how 
much government should play in addressing information imperfections. However,

4 It should be pointed out that although game theory provides us with a powerful analytical tool 
for studying reputation management. However, many reputation models in game theory pay more 
attention to the information asymmetry of players, while ignoring the cost factors of the game 
process and the institutional conditions needed to ensure the game to go on. 
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whether economists agree or not, governments play different roles in solving infor-
mation imperfections to varying degrees in practice. In addition to using ‘Lemon 
Law’, Trademark Law and Property Law to provide consumers with as perfect infor-
mation as possible, the government also requires companies to provide consumers 
with a series of information, including company management information, financial 
reports, product side effects and so on. These effective government means can be 
used for reference in our analysis and discussion to solve the problem of network 
adverse selection. 

7.2.1 The ‘Lemon Law’ and the Relevant Laws 
of E-Commerce 

Let’s take a look at the ‘lemon method’ first. In view of the ‘lemon’ flood in the used 
car market, which seriously harms the interests of consumers, many American States 
try to use legal means to protect consumers. Among them, the most famous5 is the 
‘Lemon Law’ passed by California. The Lemon Act of New York State has been in 
force since 1983. By 1990, 12 carmakers had refunded up to $1 billion to New York 
City car owners [8]. 

As a non-economic means, ‘Lemon Law’ plays a very important role in protecting 
the interests of consumers and improving the efficiency of market transactions. Of 
course, ‘Lemon Law’ also encountered many practical problems in the process of 
implementation, such as high legal fees and different state laws when old cars crossed 
different states. The example of ‘Lemon Law’ shows that legal means can be used 
as a supplement to economic means to reduce the information asymmetry faced by 
consumers. This idea can be extended to the network market. In this respect, the 
situation in the United States can provide us with some enlightenment. 

The United States is one of the origins of the global Internet. Since the mid-1990s, 
in order to promote and guarantee the all-round development of e-commerce, most 
states in the United States have formulated e-commerce laws. For example, Utah 
Digital Signature Act promulgated in 1995. In addition to the main e-commerce 
laws, some States also have some supporting laws and regulations. For example, 
Illinois has the Financial Institutions Digital Signature Act in addition to the Illionis 
Electronic Commerce Security Act; Florida has a Digital Signature & Electronic 
Notarization Act in addition to the Electronic Signature Act. From the name of legal

5 The ’Lemon Law’ stipulates that this law can be applied to used cars purchased from dealers for 
more than $1,500, with a mileage of 100,000 miles, which were originally non-commercial vehicles 
and have been out of the factory for two years or traveled more than 18,000 miles. The warranty 
period varies from 30 to 90 days according to mileage. During any warranty project, you can ask 
the dealer to repair it free of charge, even change cars and refund money. The Act states that if a 
used car has been repaired four times a year for the same problem after sale, or has been placed in 
a garage for at least 30 days, the used car dealer must buy the car back, repair it after re-sale, and 
label it ’lemon buy-back’ to inform the new buyer (http://www.pcaauto.com.cn/price/csrm/10207/ 
706.html). 

http://www.pcaauto.com.cn/price/csrm/10207/706.html
http://www.pcaauto.com.cn/price/csrm/10207/706.html
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documents, some are called Electronic Commerce Act, such as North Carolina and 
South Carolina; some are called the Electronic Commerce Security Act, such as Iowa 
and Illinois; another is called Electronic Author-Cation Act. Among them, ‘Elec-
tronic Signature Act’ and ‘Digital Signature Act’ are the most legal names. In addi-
tion, the United States Uniform Computer Information Transactions Act (UCITA) 
also defines the examination of standard clauses and the rights and obligations of 
both parties in e-commerce, with the purpose of drawing consumers’ attention to 
the standard clauses and ensuring the fairness of electronic transactions.6 The bill 
is supported by most software manufacturers and publishers. Although there is no 
specific online ‘lemon law’ in the current e-commerce legislation, these laws are the 
first step to alleviate consumers’ concerns and reduce online fraud. 

China’s laws and regulations such as Consumer Protection Law, Product Quality 
Law and Contract Law have established the consumer protection system under the 
condition of traditional consumption contract. However, in the case of e-commerce, 
due to its differences from traditional transactions and traditional consumption 
contracts, it may have characteristics different from traditional markets. China’s 
first systematic e-commerce regulation ‘Guangdong Province Electronic Transac-
tion Regulations’, which came into effect in February 2003,7 has made a good start 
in this respect. The regulations set up a special chapter to stipulate ‘certification insti-
tutions’ and clarify their rights and obligations. At present, Shanghai, Guangdong, 
Beijing and other places have launched e-commerce certification to varying degrees. 

7.2.2 Administrative Means 

Besides law, administrative means can also play a very important role in elimi-
nating and reducing adverse selection. The United States Department of Commerce 
[9] and the United Nations Organization for Economic Cooperation and Develop-
ment (OECD) [10, 11] have expressed strong concern for the security and confi-
dentiality of e-commerce transactions. In the United States, consumers can report 
suspected fraud to the judicial authorities and ask for judicial relief. At the same time, 
American government agencies have begun to formulate corresponding administra-
tive measures to regulate the behavior of online manufacturers and give advice to

6 Article 39 of China’s Contract Law defines standard clauses: ’Standard clauses are clauses drawn 
up in advance by the parties for repeated use and not negotiated with the other party when concluding 
a contract’. The contract in e-commerce is characterized in that the operator formulates all the 
clauses, and the consumer only needs to press the ’accept’ or ’reject’ key to decide whether the 
purchase contract is established or not. Some operators set the following terms on their websites: 
’Press the accept button to indicate that you have agreed to the following conditions.’ Generally 
speaking, if consumers want to register successfully, they can only press the ’Accept’ button. 
Usually, consumers usually only have the opportunity to read these terms at the time of registration, 
and these terms do not appear in the transaction process in subsequent transactions. Many websites 
also declare the right to modify the terms of service at any time, which puts consumers in a passive 
position (http://www.econsumer.gov/english/). 
7 http://www.jcrb.com.cn/zyw/n1/ca17329.htm. 

http://www.econsumer.gov/english/
http://www.jcrb.com.cn/zyw/n1/ca17329.htm
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Fig. 7.2 Related pages of the Federal Trade Commission (FTC) website 

consumers. For example, The Federal Trade Commission8 (FTC) specifically accepts 
complaints from online consumers and alerts them (see Fig. 7.2). 

Based on consumer complaints, FTC has made relevant analysis using the 
Committee’s complaint database, and summarized the top ten online commercial 
frauds (see Table 7.1).

The council also advises all online consumers: (1) Don’t trust merchants’ propa-
ganda and promises of potential profits easily, and study the contract carefully before 
signing the contract. (2) Pay attention to all the words and links of merchants, because 
fraudsters often use the carelessness of visitors to consciously hide ‘secrets’ in the 
words and links. (3) Pay attention to the privacy clause. If the merchant does not 
provide or is vague, he must give up the transaction. (4) Enterprises that fail to provide 
their detailed residence, business address and telephone number on the website must 
be highly vigilant. 

7.2.3 Morality and Moral Norms 

Morality and moral norms are also non-economic means to solve the ‘lemon’ 
problem. Morality has been studied for more than 2,500 years, and the focus of 
discussion is the analysis and description of its basic concepts, who is right and who is 
wrong on this issue, and how to judge around these different viewpoints. These topics 
must include the examination of responsibilities, rights and obligations. A particu-
larly important aspect of moral requirements is the study of professional activities.

8 http://www.ftc.gov/. 

http://www.ftc.gov/
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Table 7.1 Top ten online commercial frauds summarized by the Federal Commerce Commission 
(FTC) 

Type Content 

Online auction fraud Using virtual market as bait, a large amount of auction information is 
released. After consumers pay, they often get low-value goods or 
nothing 

ISP access service fraud Take free as an attractive means to sign a long-term contract with 
them. If you want to cancel the contract or terminate it early, you 
must pay a high penalty 

Credit card fraud It claims to be free when you click to enter, but you are required to 
provide your credit card number and prove that you are over 18 years 
old. Once the consumer enters the number, there will be a fee for 
browsing 

International telephone 
fraud 

You can browse the website for free, but you must download some 
special browsing and dialing software. After using these special 
software, your modem is interrupted and your telephone line is 
connected to international calls 

Free website fraud Free use of personal websites for a period of time without having to 
bear the obligation to pay. But even if consumers don’t use it 
overtime, they will be billed by telephone 

Network pyramid selling 
fraud 

Like pyramid selling, we make money by developing offline. But at 
this time, the offline is the network carefully planned by the 
merchants themselves or merchants. Once consumers enter the 
network, they are trapped 

Online travel fraud With low-cost travel or ‘zero tour fare’ as bait, travel agencies put 
forward various hidden fees and increased fees after travelers go to 
the tour 

Network 
entrepreneurship fraud 

Put forward a grand business plan to ensure that you can get high 
returns. But it was a complete hoax 

Network investment 
fraud 

Merchants ask you to participate in venture capital and promise to 
get a quick return. But they are often deceived 

Selling fake drugs online Claiming that their drugs are not yet on the market, but can cure 
serious or terminal diseases. But in fact, the drug has no effect on 
serious illness at all

Traditionally, some norms and reasonable and fair systems are mostly constructed 
by a group of individuals with professional skills or knowledge. Moral standards 
not only adjust people’s inner activities, but also influence people’s external behav-
iors. To a great extent, they show their consistency and credibility to the society, 
which is conducive to maintaining the stability and unity of a certain industry. In this 
way, morality is not only a tool of pragmatic views, but also a necessary factor of 
professional consistency. 

The rapid development of network economy poses a fundamental challenge to all 
professional norms including marketing ethics. The characteristics of the revolution 
in computer technology reflect the extent of this demand. Compared with other 
major technological advances such as printing and publishing, telephone, automobile
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and digital media, the speed, universality and diversity of computer technology are 
unique. These factors lead to a vacuum in ethics. Although these rapid developments 
do not directly challenge the general principles of fairness and honesty, the progress 
of digital technology and its potential development make moral and other norms have 
to change themselves to adapt to the new changes of the computer revolution. 

The American Marketing Association (AMA) has issued relevant content to 
promote ethics and beliefs in response to fraud in the online market. These require-
ments include: Working members are prohibited from dealing with clients or third 
parties in doubt, especially those with financial credibility, and their licensees are 
required to strictly abide by legal and ethical agreements and revoke cases of harm. 
The content issued by AMA has played a role in inspiring consumers’ trust. Another 
method of dealing specifically with ethical aspects of online transactions is educa-
tional encouragement for all consumers. Professional associations have the ability 
to create such websites, propose and explain the minimum standards of consumer 
protection, and increase the cleanliness of online transactions through their reporting 
and exposure of behaviors that undermine laws and ethics. 

The rapid development of network, the construction of morality and law, and the 
mutual influence between them are equivalent to the changes among technology, 
economy and society. As a participant in the space of the network, it is not only 
necessary to formulate these rules well, but also to accept these norms of behavior 
gladly, so as to contribute to the globalization in the electronic age. 

7.3 Adverse Selection and Internet Trust 

Solving the problem of adverse selection is actually the process of eliminating infor-
mation uncertainty, and the analysis in the previous chapters also explores solutions 
around this core. It should be pointed out that trust, as the recognition and acceptance 
of a social order, plays an irreplaceable role as an economic means in solving the 
Internet ‘lemon’ problem, and has important significance. It can be said that estab-
lishing and advocating Internet trust is the ethical basis for solving Internet adverse 
selection. 

7.3.1 The Definition and Essence of Trust 

Many scholars have given different definitions and understandings about the defini-
tion of trust. Duetsh [12] believes that trust is the expectation of events. Schlenker 
(13) believes that trust is the result of believing the description of uncertain informa-
tion environment received from others and accepting and believing this information 
under risky circumstances. According to Remple and Holmes (14), trust is the prob-
ability of expecting events to happen in the future. Brock (15) defines customer trust 
as maintaining the belief and expectation that the entrusted person can fulfill the
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entrusted person, and showing the willingness to present his weaknesses to others. 
Anderson and Narus [16] argue that trust can reduce the risk of buying and selling 
in a business relationship. Therefore, the trust tendency of users is the key factor for 
the success of buying and selling. Some scholars believe that trust is an important 
part of a healthy personality [17]. 

Zarker (18) divides trust into three types. One is process-based trust, which holds 
that the formation of trust is generated by the accumulation of past experience or 
continuous transactions; the second is trait-based trust, which holds that the formation 
of trust is caused by the similarity of characteristics, which may be caused by family 
background, race, gender and other factors; the third is institutional-based, that is, the 
formation of trust is produced by the formal social structure. Shapiro (19) divides trust 
according to authority, knowledge and sense of identity. He believes that authority-
based trust comes from authority pressure; knowledge-based trust is obtained by 
knowledge collection, which allows understanding and predicting the behavior of 
the trusted person; identity-based trust is derived from the values shared by partners. 

Sako (20) also divides trust into three types from the perspective of economics: 
first, Contractual trust, that is, the rules made by buyers and sellers, both parties must 
abide by their promises, and verbal promises are also a kind of contracts; the second 
is Competence trust from ability. In the relationship between buyers and sellers, trust 
comes from the seller’s ability, including technical ability and management ability; 
the third is Goodwill trust. There is no clear commitment between the buyer and the 
seller, and the buyer’s requirements are expected to be met. 

Combining the above definitions and looking at trust from the perspective of 
economy and management, we can think that trust is the most basic element to 
maintain economic operation. No matter what the source of trust is, trust is actually 
the loyalty of consumers to enterprises or brands. Loyalty is the degree to which 
a customer has a positive attitude toward a brand, is committed to it and intends 
to continue buying in the future. Griffin (21) once pointed out that customers are 
the most important resources for enterprises. Loyal customers will not only bring 
income to enterprises, but also help enterprises spread a good corporate image. Loyal 
customers are not only single customers, but constantly make repeated purchases 
from the same company, build up the reputation of products, and have immunity to 
competitors’ promotional activities. From the perspective of relationship marketing, 
trust is the central element of successful relationship marketing [22].
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Table 7.2 Development mechanism of business trust process9 

Stage of 
development 

Action Influencing factors 

Calculation 
process 

Calculate the cost or reward of cheating or 
maintaining a relationship with a trading 
partner, and guess whether the other party has 
the intention of cheating 

Supplier’s reputation, 
supplier’s information 
sharing, supplier’s transaction 
times, supplier’s willingness 
to customize, buyer’s past 
experience 

Forecasting 
process 

In this process, the repeated interactions 
between trading partners can provide a 
predictable basis to explain the behavior results 
of trading partners 

The number and duration of 
transactions with the supplier, 
whether the buyer feels that 
the supplier is popular, and 
the buyer’s past experience 

Capability 
process 

This process is mainly to judge whether trading 
partners are capable of implementing their 
commitments 

Professional ability of 
suppliers 

Intentional 
process 

Trusters will try to explain the motives behind 
the actions of trustees. If both parties can 
develop shared values or norms, intentions will 
arise, and one trading partner will be prompted 
to understand the purpose of the other 

Supplier information sharing, 
buyer’s past experience 

Transfer 
process 

This process represents the transfer of trust 
from a trusted source of proof to another person 
or group with little or no direct experience with 
the principal 

The reputation of the supplier, 
the buyer’s trust in the 
supplier 

7.3.2 Trust Mechanism of Internet Transaction 

7.3.2.1 The Trust Mechanism in Traditional Ttransactions 

The analysis and description of Doney and Cannon [23] reflect the evolving 
mechanism of the trust process (see Table 7.2). 

Chow (24) explores the loyalty relationship between buyers and sellers by using 
trust factors, and establishes a trust model in the relationship between buyers and 
sellers (as shown in Fig. 7.3).

9 Source: Doney and Cannon [23]. 
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Fig. 7.3 Trust patterns in transactions10 

7.3.2.2 The Trust Mechanism in Online Transactions 

Kini and Choobineh [26] studied the sources of trust in e-commerce environment. 
They believe that the sources of trust in e-commerce environment are information 
environment, system, personal characteristics and work. Among them, the environ-
ment includes the display platform, organization and benefits, the system includes 
the security and dependability of the system; personal traits include whether trust 
tendency in personality is beneficial; operation refers to the risk of transaction. 
Based on this, a trust integration model in e-commerce environment is proposed 
(see Fig. 7.4).

Kini and Choobineh [26] model provides a theoretical basis for the factors 
affecting trust in e-commerce market. It includes four levels: personality traits, 
information systems in the Internet environment, tasks that must be performed in 
the transaction process and information environment. This model shows that in the 
Internet market, trust depends not only on the personality traits determined by the 
social moral environment and the mainstream value system, it also depends on the 
technical environment.

10 Source: Chow and Reed [25]. 



7.3 Adverse Selection and Internet Trust 127

Fig. 7.4 Trust pattern in e-commerce environment11 

7.3.2.3 Conclusion 

To some extent, trust is a non-economic factor to solve the problem of adverse 
selection. It shows the recognition and acceptance of a social order or values, and 
it affects people’s decision-making and judgment by affecting people’s personality 
traits and other factors. With the development of the times and society, the form 
and content of trust will change. In addition to technical problems, the development 
of e-commerce also has problems in system and social psychology, which is the 
reconstruction of trust mechanism. 

In October 2001, my8848, a well-known e-commerce website in China, was 
complained by many consumers because it was reflected that it received payment 
for goods ordered by consumers but did not deliver goods, and the quality was 
inconsistent with the price. Beijing Industrial and Commercial Bureau had to issue 
an urgent warning to consumers: Don’t send money to my8848 for shopping, and 
advise people to choose cash on delivery for transactions. Although there12 are many 
complicated reasons for this incident, such as self-operated mode, imperfect logistics 
system and the pursuit of click-through rate, it does reduce the trust of Chinese 
consumers in online transactions. Therefore, we must pay attention to trust as the 
core of the ethical culture environment to build, must understand the development 
of Internet trust and elements, otherwise, the solution of Internet adverse selection 
is not discussed.

11 Source: Kini and Choobineh [26].
12 Quoted from: Lun and Jianguo [27]. 
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Establishing the trust mechanism of e-commerce is a very important and urgent 
problem in the development of Internet economy at present, and it also needs a 
process, even a relatively long process. However, it is obviously unrealistic to talk 
about Internet ethics without the technical environment characteristics of the Internet 
market, and it also needs us to combine it with institutional factors. The following 
case, the Internet trust mechanism of eBay auction Internet, may give us some 
enlightenment. 

7.4 Case: Internet Trust Mechanism of Taobao13 

Taobao (www.taobao.com) is a famous online auction website in China. The success 
of Taobao depends to a great extent on its trust mechanism, which records the histor-
ical credit situation of both parties in the past auction transactions, which is referred 
to as credit degree for short. Taobao requires all traders to register as a member before 
using the site for auction transactions. After the registration is completed, the trader 
becomes a registered user with an initial credit rating of zero. 

The credit evaluation of Taobao is a system that users evaluate the interaction of 
trading objects according to the successful transaction on eBay Internet. Evaluation 
consists of evaluation types and comments. All the evaluations obtained by users 
constitute the credit records of users, which can provide reference for other users. 
If you are a buyer, Taobao requires you to carefully check the seller’s credit history 
before bidding. You can judge whether the seller is honest and trustworthy, whether 
his goods are genuine and so on by other buyers’ evaluation of the seller. If you are a 
seller, a good credit record will help you gain the trust of more buyers. When logging 
in items, you can select the buyer with higher credit rating in advance, and know 
what kind of transaction object the buyer is through the credit record of the buyer. 

The auction process on Taobao is as follows: During the auction, you can browse 
the auctioneer’s detailed description of the item and the bidding price, and you can 
also know the credit history of the auctioneer and all bidders in detail. Taobao not only 
provides each registered user’s credit record for one month, six months and total, but 
also provides each registered user’s credit evaluation after each auction transaction is 
completed, such as ‘OK! Remittance is timely and transaction is quick!’ Wait. After 
the auction transaction is completed, taobao will ask both parties to leave credit 
ratings for each other. No matter the winner or the auctioneer, their credit evaluation 
results can be attributed to good, medium or poor. After the credit evaluation is 
given, the new credit degree of the trader is equal to the original credit degree value 
plus the credit evaluation value obtained from this transaction. Finally, the trader’s 
final credit rating is equal to the number of positive returns minus the number of 
negative returns per transaction. According to the credit quantity of each registered 
user, Taobao divides it into three grades: heart, diamond and crown grade, and the 
corresponding credit quantity ranges from 1 to 90, 91 to 2000, 2001 and above

13 The case comes from the company’s website http://www.taobao.com/. 

http://www.taobao.com
http://www.taobao.com/
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Fig. 7.5 The credit standard of taobao 

respectively. If a registered user’s credit rating reaches or is less than 0, its user name 
will be canceled. The credit rating and credit rating of all registered users on the 
Internet are made public (see Fig. 7.5). 

The success of Taobao in China is largely due to its good credit system. To 
a certain extent, this mechanism reduces the problem of information asymmetry 
between the auction parties, so that buyers and sellers, as well as between them and 
auction websites, establish a mutual trust, and reduce the adverse selection faced 
by consumers. However, from the implementation situation, there are still some 
problems. For example, in order to get higher credit and credit rating as soon as 
possible, some auctioneers trade some low-value commodities in good faith at the 
initial stage of entering the auction market. When the credit degree and credit rating 
reach a higher level, some high-value commodities are auctioned in dishonesty by 
using the information asymmetry in auction market transactions, so as to obtain 
higher unfair gains. Auctioneers have the possibility of adverse selection because 
the total credit degree and credit rating do not reflect the actual value of the traded 
goods or the auction transaction price. It needs to continue to be studied and improved.
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Chapter 8 
Adverse Selection and Strategic 
Suggestions of Chinese E-Commerce 
Market 

The main purpose of this chapter is to analyze the special performance of adverse 
selection in China’s online transactions and the impact of adverse selection on 
Chinese netizens’ consumer behavior. Because the content of this chapter is discussed 
after we analyze the general principles of adverse selection, we will take the char-
acteristics of consumer behavior of Chinese netizens as the breakthrough point of 
analysis. As a special group, Internet users have different characteristics from tradi-
tional market groups. Therefore, in order to analyze the performance of adverse 
selection in China’s online market, it is necessary to deeply understand the demand 
characteristics, purchase motivation and purchase behavior patterns of online users. 

8.1 Consumer Behavior and Information Asymmetry 

With the development of consumer society, the business concept of enterprises pays 
more and more attention to the changes of consumers. Since the 1960s, the manage-
ment concept of enterprises has developed from production orientation and sales 
orientation to marketing orientation. Driven by the concept of marketing, the research 
on consumer behavior in the west has gradually developed.
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8.1.1 Consumer Behavior and ‘Stimulus–Response’ Model 

Generally speaking, consumer behavior can be regarded as composed of two parts: 
first, consumer action; the second is the purchasing decision-making process of 
consumers.1 Purchasing decision is the psychological activity and behavior tendency 
of consumers before using and disposing of purchased products and services, which 
belongs to the formation process of consumption attitude. Consumer action is more 
a practical process of purchasing decision. In the real consumer life, these two parts 
of consumer behavior permeate and influence each other, and together constitute a 
complete process of consumer behavior. 

Kolter (1) pointed out that the consumer buying behavior begins with the ‘stim-
ulus–response’ model. The so-called consumer purchase behavior refers to the final 
purchase behavior of consumers. If you draw a stage model with a purchase process, 
it includes five stages: need recognition, information research, evolution of alterna-
tives, purchase decision and post-purchase behavior. Among them, the main contents 
of each stage are as follows: (1) Demand confirmation: when consumers feel that 
there is a difference between their ideal state and their actual situation, they will have 
demand cognition; the factors that induce demand cognition may be personal internal 
needs or external stimuli. (2) Information collection: Once consumers confirm the 
existence of problems, they will collect more information. Its information sources can 
be divided into four types, including personal sources, commercial sources, public 
sources and experience sources. (3) Scheme evaluation: It includes: (i) Evaluative 
Criteria: 

It is usually expressed by certain attributes or specifications, and the evalua-
tion criteria are formed by personal accumulated information and experience on 
the one hand, and influenced by personal motivation on the other hand. (ii) Belief: 
Consumers’ evaluation of various schemes or brands on various evaluation criteria. 
(iii) Attitude: The evaluation of consumers’ comprehensive schemes or brands on 
various evaluation criteria will produce favorable or unfavorable reactions to the 
consistency of various schemes or brands. (iv) Intention: the subjective probability 
of consumers choosing a specific scheme or brand. (4) Purchase decision: The inten-
tion or preference formed by consumers in the evaluation stage will be implemented 
at this stage. (5) Post-purchase behavior: When you buy a product, there will be two 
situations (satisfaction or post-purchase disorder). When consumers find that their 
choices are consistent or satisfied with their beliefs, this experience will be loaded 
into their memory, which will affect future purchase decisions and increase the prob-
ability of repurchasing; if you feel dissatisfied, you will be out of balance and affect 
your future decision-making.

1 As far as the research level is concerned, Western scholars usually divide the research on 
consumer behavior into macro and micro levels. Macro-level mainly studies the relationship between 
consumer behavior and consumer lifestyle. At the micro level, it mainly tends to explain and explain 
consumers’ behaviors in specific information communication, purchase decision, product use, brand 
attitude and so on. This study is to study the behavior of online consumers at the micro level. 
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Fig. 8.1 Purchase process and ‘lemon’ problem 

According to Kolter’s ‘stimulus–response’ model (1994), in the purchase 
decision-making process of online consumers, the second and third stages of the 
purchase process, that is, in the information collection stage and the scheme evalua-
tion stage, will face the problem of information asymmetry (its influence is shown in 
Fig. 8.1). For example, in the information collection stage, the quality of the obtained 
information depends on the source and quality of the information. In the program 
evaluation stage, the consumer evaluation criteria depend on the accumulated infor-
mation of individuals and the sense of identity with brand signals. Therefore, the 
study of consumer behavior or marketing will inevitably encounter the problem of 
information asymmetry. Although Kolter’s analysis is aimed at the physical market, 
the basic idea it reflects is also applicable to the Internet market. 

8.1.2 The Information Asymmetry in the Purchase Process 

Kalakota and Whinston [2] analyzed the purchase decision-making process of online 
consumers from the perspective of customers. The whole process is divided into 
three parts (see Fig. 8.2). It can be seen from this process that whether consumers 
purchase online depends on the type of products and the potential risks of consumers. 
The potential risks of consumers are related to the uncertainty of Internet product 
quality. Among them, the quality uncertainty determines the degree of information 
asymmetry, that is, the degree of adverse selection. Therefore, the types of Internet 
products interact with the information asymmetry in the purchase process.2 

2 If we look at the type of product, the important factor of Amazon’s success lies in the type of 
product. In the eyes of consumers, the risk of buying books online is small, and the uncertainty of 
quality is low.
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Fig. 8.2 Purchase decision process of online consumers 

Iacobucci [3] also analyzed the degree of information asymmetry in the marketing 
process according to search, experience and trust are divided into three attributes. It 
lists 48 kinds of products or services, and is expressed in a continuous way. The results 
show that most products or services in physical form are more inclined to search, 
while most products or services in service form are more inclined to trust attributes. 
If the main attribute of a certain product or service is search attribute, customers can 
know the quality of the product or service before purchasing, and decide whether 
to buy it or not; if the main attribute of a product or service is experience attribute, 
customers can’t know the information of the product before purchase, and only 
after purchase can they know the quality of the product or service; if the main 
attribute of a product or service is trust attribute, customers can’t know the quality 
of the product or service after purchasing the product or service. Therefore, when 
evaluating, customers will rely on different criteria according to different service
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attributes. Internet consumers are more inclined to search attributes, while they are 
more cautious about items that depend on trust and experience attributes. 

Iacobucci’s analysis tells us that compared with the purchasing decision-making 
process of consumers, the difference between online shopping stage and traditional 
shopping stage is mainly manifested in the different attributes of products and 
services. And this is related to the asymmetry of information: because the quality of 
goods that need trust and experience attributes can only be known through experience 
and actual use by consumers, even if a large number of advertisements and product 
information are not enough to convince consumers of their quality, consumers will 
not buy them. Customers may take a risk if they know that quality is beneficial to 
future purchases, but if they only use a product once, the risk is very small. This 
feature also makes manufacturers have no good way to convince consumers of the 
quality of their products. 

8.1.3 Conclusion 

Compared with the physical market, an important task for consumers to engage 
in trading activities in the Internet market is to recognize the Internet information 
space. Consumers’ online transactions can be described as browsing and searching 
related commodity information under the condition of information technology in 
order to complete shopping or related tasks, so as to provide necessary information 
for purchasing decisions and practice purchasing decisions and behaviors. 

Through the analysis of the existing marketing theory, whether it is online shop-
ping or shopping in the physical market, the shopping process and the attributes of the 
purchased products are related to the information asymmetry. As long as it involves 
the comparison of product quality and price, consumers must face the problem of 
adverse selection, but the Internet market is more special. In the process of online 
transactions, consumers’ cognitive activities of Internet information space are special 
in that they need to browse and rely on the information environment. Search is the 
most effective way to find new information in a given conceptual field, and find 
specific items in a large amount of information set and locate information. There-
fore, when we study Internet marketing and related consumer behavior, we should 
not ignore the influence of Internet ‘lemon’ problem. 

For China’s online market, in order to reduce the adverse selection in online trans-
actions, we must consider the acceptance degree and ability of Chinese consumers 
to the internet information space, and reduce the perceived risk of consumers’ online 
shopping.
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8.2 Adverse Selection and Consumer Behavior of Chinese 
Netizens 

8.2.1 Influencing Factors of Consumer Behavior 

In addition to analyzing the marketing process, we should also analyze the deter-
minants of consumer behavior in order to study the behavior of online consumers. 
Keegan [4] summed up the main factors affecting consumer behavior into four aspects 
(As shown in Table 8.1). 

We can divide the above four aspects into external determinants and personal 
determinants. External determinants include cultural influence, social influence and 
family influence. Personal determinants include life cycle stage, occupation, income, 
lifestyle, personality, self-concept and psychological factors. The combination of 
these various factors will have an effect on consumers’ purchasing behavior. To 
study the particularity of Chinese consumer behavior, we should especially consider 
these factors. 

At present, the study of Chinese consumers’ localization has been paid more 
and more attention. Many scholars are looking for theories and methods suitable for 
Chinese consumers’ social and cultural psychology, and studying the unique behavior 
patterns of Chinese consumers. From the present situation, the research on Chinese 
consumer behavior is still at a relatively early stage, and most of the researchers come 
from Hong Kong and Taiwan, including the research on consumer lifestyle [5], the 
research on Chinese consumer research methods [6], and the comparative research 
on consumers in mainland China, Hong Kong and Taiwan.

Table 8.1 Main factors affecting consumer behavior 

Factor category Factor content 

Cultural factors Culture 
Subculture: Country, Religion, Ethnicity, Geography 
Social class: occupation, income, wealth, education, values 

Social factors Reference Groups: Primary, Secondary, Worship 
Family: Parents, children 
Role and Status: Identity in Different Families, Clubs and Organizations 

Psychological factors Cognition: Selective attention and selective memory 
Learning: Restriction, Categorization and Discrimination 
Beliefs 
Motivation 

Personal factors Age and Life Cycle 
Occupation 
Economic type 
Lifestyle 
Personality and self-concept 

Source Keegan [4] 
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Regarding the behavior characteristics of Chinese consumers, Dai Yuanchen and 
ShifenWu [7] pointed out that the growth of Chinese residents’ consumption has the 
characteristics of convergence, which is embodied in the ‘synchronous resonance’ 
effect on the demand for high-grade durable consumer goods. Although due to the 
widening income gap, the phenomenon of consumption resonance is weakening, 
and residents’ consumption begins to pursue ‘individuation’. However, the social 
herd mentality formed by ‘demonstration effect’ and ‘comparison effect’ makes 
consumption resonance still have its social psychological foundation. Zhang Ping 
(8) believes that the risks faced by Chinese consumers are increasing. The increasing 
uncertainty in the future has become a prominent problem now. Long Zhihe (9) 
The consumption behavior of Chinese consumers is based on the pursuit of utility 
maximization. 

Yi Zhihong [10] once summarized the behavior of Chinese consumers into five 
main characteristics: (1) dependence on advertising. Among them, commercial 
sources play the role of information notification, while non-commercial sources 
play the role of information verification and evaluation. On the one hand, it is due to 
the shortage of public information sources and empirical information sources, on the 
other hand, it is due to the prominent role played by advertisements in commercial 
information sources. (2) Worship of foreign goods and famous brands. Consumers’ 
worship of foreign goods comes from two reasons: First, psychological reasons, for 
showing off, showing off and other motives, think that buying and using foreign 
goods can show economic strength. Second, the quality of goods. The overall situa-
tion in the market is that the quality of foreign goods is higher than that of domestic 
goods. (3) Pursuit of consumption hotspots. Popularity is a universal phenomenon 
in the world, but it has a deeper cultural and economic foundation in China. Herd 
mentality is a reflection of Chinese traditional behavior. The ‘golden mean’ advocated 
by traditional behavior is reflected in the consumer behavior, that is, the consumer 
psychology of ‘following the crowd’. (4) Contradictory psychology of price reaction. 
In the actual purchase decision-making, consumers often take chances and try to get 
higher profits from lower prices. On the other hand, it is believed that ‘high price 
and high quality must be excellent’, and the result is to give some illegal traders an 
opportunity. (5) Lack of self-protection ability. Due to the imperfect legal system, 
consumers face a large number of infringements and lack of legal protection basis; 
due to the weak power of consumers, the consumer protection movement has not yet 
formed momentum, consumer protection organizations lack the necessary authority 
and the supervision of mass media has not formed enough pressure on enterprises.



140 8 Adverse Selection and Strategic Suggestions of Chinese E-Commerce …

8.2.2 Causes of Adverse Selection in China’s Internet Market 

Although the above research is for traditional market transactions, some character-
istics still exist in online transactions, some characteristics can be maintained, some 
can be strengthened and some are new characteristics. The reasons are not only social 
and traditional factors, but also the influence brought by Internet characteristics. 

As far as China’s Internet market is concerned, the ‘lemon’ problem has special 
reasons besides the reasons mentioned in the previous chapters of this paper: (1) 
Limited acceptance of Internet information space. This mainly comes from the limita-
tion of technical conditions and the level of cultural quality, which will unconsciously 
weaken the trust of netizens in online products and strengthen the degree of adverse 
selection of Chinese netizens. (2) The psychological reasons of worshiping foreign 
famous brands reduce the cognitive process of domestic product quality. (3) The 
consumption psychology of ‘following the crowd’ in Chinese traditional behavior 
will make it difficult for some brands to transmit quality signals, and strengthen the 
‘lemon’ problem in Chinese online market. (4) The negative demonstration effect of 
some non-standard websites. In 2001, my8848, a well-known e-commerce website 
in China, was warned by the industrial and commercial departments that it would 
have an adverse impact on consumers’ psychology because it was reported that it 
received payment for goods ordered by consumers but refused to deliver goods and 
the quality was inconsistent with the price. (5) The rampant counterfeiting has also 
strengthened the distrust of Chinese netizens on Internet products. (6) The imper-
fect legal system and the weak power of consumers make some online enterprises 
strengthen their own information advantages and reduce consumers’ right to know 
intentionally or unintentionally, so the adverse selection faced by consumers is more 
serious. 

8.2.3 Data and Description 

According to the 49th Statistical Report on Internet Development in China (2020/7) 
published by China Internet Information Center,3 online users think that the biggest 
problems existing in online transactions at present are: product’s quality is not guar-
anteed (40.0%), security is not guaranteed (25.1%), payment is inconvenient (9.9%), 
delivery is not timely (7.1%), price is not attractive enough (10.3%), information 
provided online is unreliable (7.0%) and others (0.6%). Among them, the severity of 
the quality problem is the greatest, which shows that most consumers have different 
degrees of skepticism about the quality of Internet products.

3 http://www.cnnic.cn/. 

http://www.cnnic.cn/
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Fig. 8.3 The main purpose of netizens surfing the Internet 

The survey results also show that in terms of the purpose of netizens surfing the 
Internet, obtaining information ranks first, and the number of netizens who choose 
this purpose of surfing the Internet accounts for 46.9%; followed by leisure and 
entertainment (accounting for 28.6%); making friends and studying in the third and 
fourth places accounted for more than 7% respectively; there are far fewer people 
who choose other online purposes (as shown in Fig. 8.3), and only 0.2% of them 
shop online. 

By comparing the online behaviors of Chinese netizens in the past three times, 
we can see that the proportion of netizens who take obtaining information as the 
main purpose of surfing the Internet has been far ahead, accounting for about half of 
netizens. However, the proportion of online trading activities is relatively small, and 
its range hovers between 0.1% and 0.3%. This fact also illustrates the existence of 
the ‘lemon’ problem in China’s online market and its serious impact (see Fig. 8.4).

In addition, by sorting out the statistics made by the Center’s Statistical Report 
on Internet Development in China4 for 47 consecutive years, we can find that users’ 
concern for the quality of Internet products has been high (see Fig. 8.5), among which 
the highest statistical result reached 57% in January 1999, and although it declined 
in the middle year, it has a recent upward trend, reaching 40% in July 2020.

In 2004, China Internet Information Center conducted a sample survey on the 
aspects that should be improved in online shopping. In the published ‘China Internet 
Hotspot Analysis Report’, the distribution of aspects that users think should be

4 Since October 1997, China Internet Network Information Center (CNNIC) has published the 
Survey and Statistics Report on Internet Development in China for 47 times, and there are 40 user 
surveys related to the quality of network products. 
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Fig. 8.4 Comparison of the last three surveys on the purpose of Chinese netizens surfing the Internet

Fig. 8.5 The degree of concern of Chinese netizens for the quality of Internet products5 

improved in online shopping is shown in Fig. 8.6. Commodity quality, delivery time-
liness, information description, payment means and honesty are the most mentioned 
aspects. Among them, the quality of goods is mentioned most by consumers.

5 Source: According to China Internet Network Information Center (CNNIC) Statistical Report on 
Internet Development in China, 2022.
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Fig. 8.6 Internet consumers think that the distribution of aspects should be improved6 

In addition, the center also conducted a survey on the behavior of existing netizens, 
and the results show that the consumption behavior of existing netizens will also 
affect netizens who have no online purchase experience. In Fig. 8.7, we can see that 
among the netizens who have no purchase experience, the main reason for not trying 
online shopping is distrust of websites, and worrying about the quality of goods ranks 
second.

According to the satisfaction evaluation of each link and the analysis of selection 
factors, the satisfaction-importance matrix established by China Internet Network 
Information Center ‘China Internet Network Hotspot Analysis Report’ shows that the 
links that need to be improved urgently are commodity quality and delivery timeliness 
with higher importance and lower satisfaction evaluation. From the perspective of 
the types of goods that buyers think are important and satisfied, online shopping has 
certain advantages over traditional shopping methods in terms of the types of goods. 
The buyer satisfaction index is relatively high in terms of accurate orders, convenient 
inquiry and timely information feedback, which shows that after years of shopping 
development, the technology and service level of online merchants have also been 
continuously improved. In the eyes of buyers, page design, price and after-sales 
service are also places that online merchants need to pay attention to and improve.

6 Source: China Internet Network Information Center (CNNIC), China Internet Hotspot Analysis 
Report, 2022. 
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Fig. 8.7 Distribution of Reasons for Not Attempting Online Shopping7 

The above data shows that the ‘lemon’ problem on the Internet in China is still 
serious, which must arouse our attention (Fig. 8.8).

8.3 Strategic Orientation and Countermeasures 
and Suggestions 

The adverse selection problem in China’s online market requires us to put forward 
countermeasures and suggestions based on the current situation of online transactions 
and online consumption in China and combined with the general theories and methods 
discussed in this paper. Therefore, the content of this section is not only for this 
chapter, but also for the full text.

7 Source: China Internet Network Information Center (CNNIC), China Internet Hotspot Analysis 
Report, 2022.
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Fig. 8.8 Satisfaction-Importance Matrix8 

8.3.1 Fully Understand the Influence of Adverse Selection 
on the Development of E-Commerce 

The first online transaction in the world was completed in 1994,9 while China only 
ushered in the first online transaction in 1998. So far, e-commerce has gone through 
more than five years of wind and rain in China. During these five years, the develop-
ment of e-commerce in China has experienced an unhealthy and irrational manage-
ment mode from circling money and burning money, paying attention to sales but 
not considering profits, to a rational stage. At present, China’s e-commerce is in an 
immature to gradually mature development process. 

With the popularity of the Internet, online shopping is becoming more and more 
popular. According to the data of the 14th China Internet Development Survey 
(CNNIC), as of June 2004, the number of Internet users in China has reached 87 
million, accounting for about 6% of the national population. Among the 87 million 
netizens, 49.2% sometimes or often visit online shopping malls or shops, and 7.3% of 
them often use online shopping; in addition, in the last year, 37.8% of netizens used 
to shop online. In terms of advantages of online shopping, CNNIC survey found that 
46.8% of users think it can save time, 44.9% think it can save money, 41.1% think

8 Source: China Internet Network Information Center (CNNIC), China Internet Hotspot Analysis 
Report, 2004.
9 Source: http://www.people.com.cn/GB/it/1065/2722711.html. 

http://www.people.com.cn/GB/it/1065/2722711.html
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it is convenient to operate, 33.9% think it can find scarce goods, and 19.4% think it 
can experience fun when shopping online. The prosperity of online shopping has led 
to the development of online shopping malls. In the top 100 commercial websites in 
China, e-commerce websites account for 20%, among which online shopping malls 
occupy most of the country, including Dangdang, Taobao, eBay and so on. 

The huge scale of netizens provides a broad development space for online shop-
ping. However, the customer group of online shopping can only be netizens, and the 
proportion of netizens in China’s population is still relatively low, which has certain 
limitations compared with traditional shopping groups. In this case, we should have a 
more rational and pragmatic attitude to regulate and care for our e-commerce market. 
The principle of adverse selection tells us that ‘lemon’ products have destructive 
effects on the market, which not only damages the interests of consumers, but also 
destroys a normal market order. Through the theoretical model of adverse selection in 
online transactions constructed in this paper, we can know that although the Internet-
based online market provides a way to reduce transaction costs, it does not change 
the information asymmetry in market transactions. Compared with the traditional 
market, the Internet ‘lemon’ problem caused by the uncertainty of product quality in 
the Internet market not only exists, but also is more serious. In extreme cases, if there 
are more inferior products in the e-commerce market, the possibility of the whole 
transaction disintegration will be greater. 

Therefore, reducing or reducing adverse selection in the Internet market is of 
great significance for standardizing and developing China’s e-commerce market, 
establishing online traders’ confidence in China’s Internet market and increasing 
Chinese netizens’ trust in the quality of Internet products. While we are intoxicated 
with the convenience of modern Internet technology, we can’t ignore the information 
asymmetry brought by Internet virtuality and the Internet ‘lemon’ problem caused by 
it. This is the premise that we can’t ignore when observing, utilizing and developing 
e-commerce. 

8.3.2 Technical Means Should Obey the Creation of Value 
Chain 

The use of modern Internet technology for marketing, although it can be difficult to 
achieve in the traditional marketing or cannot achieve marketing means, such as the 
Internet market characteristics of price discrimination and product customization, 
its advantage lies in its product price can be established on the user’s evaluation, 
can better meet the needs of customers, to achieve ‘one-to-one marketing’ and other 
pricing strategies. However, through the analysis of the price behavior of online 
products, we find that they play a very limited role in solving the adverse selection 
problem, because this method will contain strong subjective evaluation and quality 
preference of sellers, which will cause huge price difference of products with the same 
quality, which will aggravate the information disadvantage faced by consumers on
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product quality. To change the adverse selection faced by online consumers, online 
enterprises must break through the thinking path with sales as the sole purpose, 
and must take the lifelong value of customers as the goal of enterprises. Value chain 
should be regarded as a series of technological processes in which some groups work 
together to create value for customers. At present, Internet marketing is still in its 
infancy, and many enterprises focus on improving the speed of surfing the Internet and 
ensuring Internet security. Undeniably, it is very important to solve these technical 
problems, but many enterprises also ignore the business strategy. 

We should make it clear that although e-commerce based on modern Internet 
technology has changed the rules of operation and competition, it has not changed 
the reasons for the survival of enterprises. Customers’ satisfaction and willingness 
to buy are still the focus of enterprise competition. 

8.3.3 Implement the Organic Combination of Internet 
Marketing and Traditional Marketing 

Through analysis, this study thinks that the effective solution to the ‘lemon’ problem 
in the traditional market will encounter new difficulties in the e-commerce market. 
Therefore, in order to reduce the ‘lemon’ phenomenon in the Internet market, we must 
emphasize the organic combination of online marketing and traditional marketing. 
For example, although it is difficult to reduce the ‘lemon’ problem by using the 
method of judging quality by price in the traditional market in the online market, we 
can use the traditional way of word-of-mouth communication to enhance customer 
loyalty to the Internet. 

The success of Internet strategy lies not only in the skills of Internet sales, but also 
in the attraction of value proposition and the radiation and influence of word-of-mouth 
communication it stimulates. 

In fact, although Internet marketing, as a new marketing concept and strategy, has 
formed a huge impact on the traditional management mode of enterprises. However, 
Internet marketing cannot completely replace traditional marketing. Up to now, the 
e-commerce market on the Internet is only a part of the whole commodity market, 
and it only occupies a small part of the whole market transaction amount from the 
perspective of the transaction amount of the e-commerce market. At the same time, 
it should be pointed out that the marketing activities are faced with spiritual people, 
and the Internet is only a tool, so the unique affinity of the traditional people-oriented 
marketing strategy cannot be replaced by Internet marketing. Internet marketing and 
traditional marketing are a process of integration. Internet marketing and traditional 
marketing will influence each other, complement each other and promote each other 
until they finally realize the internal unity of mutual integration in the future. 

When analyzing the characteristics of Internet reputation, this paper has come to 
the conclusion that in order to establish the reputation of products, Internet enter-
prises need to recognize their own ‘reputation chain’ and implement the strategy of
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‘reputation transfer’ when necessary. For the primary stage of e-commerce market in 
China, we should pay special attention to and make use of this point. Online compa-
nies should lengthen their ‘reputation chain’ and use their reputation and brand in 
the physical market as a ‘stepping stone’ to enter e-commerce. 

The Internet development strategy of Lenovo Computer Company provides us 
with beneficial enlightenment. Lenovo Computer10 Company is a subsidiary of 
Lenovo Group. Its products mainly include servers, business computers and home 
computers. On May 1, 2000, Lenovo Group Co., Ltd. announced that Lenovo had 
completed the acquisition of IBM’s global personal computer business, which marked 
the birth of the third largest personal computer enterprise in the world. Lenovo, as a 
pioneer in China’s IT industry, has adopted a marketing strategy of actively embracing 
the Internet when facing the impact of the Internet. The company used its tremen-
dous influence in the offline market to implement the strategic shift to the Internet. 
E-commerce system is an important strategy and first measure for its transformation. 
That is, Lenovo not only provides products to sellers, but also provides high-speed 
and efficient business operation services. 

E-commerce system will further strengthen the integration of ‘Big Lenovo’ in 
business operation, and Lenovo also plans to assist agents in the construction of 
their own information systems to jointly improve the business operation of both 
parties. Secondly, it is to establish distribution channels in the Internet age. Lenovo 
has opened an e-commerce system and an information management system specially 
used for specialty stores. The use of the Internet has improved the market adaptability 
of ‘Big Lenovo’ and enhanced the competitiveness of ‘Big Lenovo’. Consumers can 
visit Lenovo’s e-commerce website for online information inquiry, online ordering 
and online information communication. At the same time, the opening of e-commerce 
greatly simplifies the workflow, and because it avoids the error caused by manual 
entry, it makes the business operation process smoother (Fig. 8.9).

Similarly, the Internet marketing implemented by Haier Group is also a successful 
example of ‘reputation transfer’ strategy. Haier Group is famous for its high-quality 
service. In the eyes of Chinese people, ‘Haier’ is synonymous with high-quality prod-
ucts. Haier Group, an invisible gold-lettered signboard, makes it handy in the process 
of Internet marketing, and gives full play to the advantages of Haier Group’s ‘one 
person and two internet’ (famous brand, distribution Internet and payment Internet). 
The group highlights this point in website construction: always put the needs and 
interests of customers first. In its online store, in addition to the regular recom-
mended products and product customization, ‘Your problem is our development 
topic!’ ‘As long as you can think of, we can do it’ is Haier’s promise. At present, 
dozens of domestic and foreign Internet companies are bidding for the transforma-
tion and construction scheme of websites to adapt to the next e-commerce operation. 
Through business process reengineering, the whole business process of the company 
is re-combined, and the personalization of production, sales and service is truly 
realized through the Internet.

10 http://www.lcs.legend.com.cn. 

http://www.lcs.legend.com.cn
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Fig. 8.9 Homepage of Lenovo computer company online mall

In addition, many enterprises in China have implemented the strategies of ‘reputa-
tion transfer’ and ‘reputation extension’. For example, ‘Nanjing Road Online’ (www. 
sh-nanjingroad.com) and so on (Fig. 8.10).

8.3.4 Implement the Strategy of Third-Party Intervention 

The basic theoretical model of this study tells us that compared with the physical 
market, the Internet market calls for the emergence of market coordinators more, and 
the use of Internet middlemen, that is, quality information brokers, in the Internet 
market can play a particularly important role in reducing the quality uncertainty of 
Internet products. Therefore, in order to create trust between buyers and sellers, it 
is very important to implement the strategy of third-party intervention in China’s 
e-commerce market to ensure and improve the operational efficiency of the Internet 
market. By analyzing the operation mode of Internet market quality intermediary, we 
have proved that the mechanism of ‘information spillover’ of Internet intermediary 
will urge intermediary to maintain high-quality products. Although the participation 
of intermediary actually increases the transaction cost, it also increases the market 
efficiency. As long as the new transaction cost can increase the welfare level of 
the whole society, the effective intermediary will exist for a long time in the era of 
Internet economy. 

For the development of e-commerce industry in China, we need to support and 
cultivate more Internet quality intermediaries, especially trustworthy quality inter-
mediaries. At the same time, as an intermediary enterprise of Internet quality, it also 
needs to carefully design its system rules and strategies to ensure the correctness of

http://www.sh-nanjingroad.com
http://www.sh-nanjingroad.com
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Fig. 8.10 Online mall of Haier Company11 

product information. The case of AUCNET.COM, a Japanese used car online auction 
agency, provided in this paper shows that although advanced technical conditions 
are the necessary conditions for the success of enterprises, the innovation of systems 
and rules is more important (Fig. 8.11).

With the support of relevant departments and units of the State Council, China E-
Commerce Association established ‘China E-Commerce Integrity Alliance’, aiming 
at strengthening the construction of China’s e-commerce credit system by estab-
lishing an authoritative and fair third-party credit evaluation platform. It has 21 spon-
sors, including Sina, Shanda, ebay, Taobao, Yipai, Excellence, Souyide, Yunwang, 
Beidou Mobile Internet, Ninth City, Colorful Valley, Guangtong Communication, 
China Financial Certification Center and Jin Chengxin. China E-commerce Integrity 
Alliance is an industry standard and self-discipline organization initiated by China 
E-commerce Association and established by well-known e-commerce enterprises. 
Its aim is to stress honesty, build norms and create a safe environment for online 
consumption. In order to achieve this purpose, we mainly carry out four aspects of 
work. First, issue the credibility index, promote the logo of the integrity alliance, 
and second, issue the integrity convention and publish the service standards. Third, 
through the integrity alliance to deal with online consumer complaints, and the 
results of complaints will be fed back to the integrity files, and at the same time,

11 http://www.ehaier.com.

http://www.ehaier.com
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Fig. 8.11 China E-Commerce integrity alliance web page12 

online adjustment. Fourth, popularize and apply, and establish relevant mechanisms 
to protect e-commerce. In order to implement relevant work, the Alliance advocates 
four norms. First, the Convention of Integrity Alliance; second, the product cate-
gory e-commerce service specification, the third is the service category e-commerce 
service specification, and the fourth, the online trading platform service specification. 
By standardizing and recommending excellent and honest e-commerce enterprises, 
the alliance protects the rights and interests of e-commerce consumers, and strives 
to become the code and standard of behavior of the whole e-commerce industry. We 
can reasonably believe that the ‘Integrity Alliance’ will establish an authoritative and 
third-party qualification and credit evaluation platform among e-commerce traders, 
e-commerce operators and their users, and international e-commerce operators. 

8.3.5 Give Full Consideration to China’s National Conditions 

The seriousness and particularity of the ‘lemon’ problem in China’s online market 
require us to fully consider China’s national conditions when exploring ways to 
solve this problem. When analyzing the relationship between consumer behavior 
and adverse selection of Chinese netizens, this paper pointed out that due to the 
limitation of technical conditions and the influence of cultural quality, Chinese neti-
zens’ acceptance of Internet information space is still limited. Therefore, in order to

12 https://www.bcpcn.com/.

https://www.bcpcn.com/
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reduce adverse selection in online transactions, we must fully consider the accep-
tance and ability of Chinese consumers to innovation, and design an Internet model 
that conforms to China’s national conditions and characteristics: 

First of all, innovation should be combined with compatibility. For a long time, 
people have been used to the traditional way of buying when shopping, from touching 
eyes to finally deciding the process of buying. If customers are required to abandon 
this method completely and change to decide shopping from the images and text 
instructions on the screen, it will be difficult for customers to adapt for a while. 
Therefore, we should try our best to provide consumers with the consistency between 
online shopping and traditional shopping experience, and consider more payment 
methods that are more in line with China’s national conditions, such as mail payment 
and cash on delivery. 

Secondly, improve the security of online transactions. For example, we should 
guarantee unconditional return within a certain period of time, so as to reduce the 
perceived risk of consumers’ online shopping and increase their interest in trying. In 
addition, by setting up columns such as Help, we can answer the relevant questions 
that consumers may encounter in time. Cash flow is an important part of online 
shopping. CNNIC’s previous survey data show that in China, the proportion of online 
payment by bank card has increased year by year, from 15.6% at the end of 2001 
to 37.9% in June 2004, as shown in Fig. 3.26. However, because the profit problem 
between merchants and banks and the problem of bank payment cards have not 
been fundamentally solved, cash flow is still one of the current problems in online 
shopping (Fig. 8.12). 

Benign competition in the industry is the foundation to promote the develop-
ment and progress of the industry. The competition in the banking industry makes

Fig. 8.12 Proportion of online payment for online shopping 
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bank customers get better service. In online shopping, merchants will choose a 
bank with better service and lower cost than the payment bank account chosen by 
customers. Once this problem is fundamentally solved, the transaction volume and 
transaction volume of online shopping will greatly increase, thus promoting the scale 
development of online shopping. 

Third, increase convenience and reduce complexity. At present, many online 
stores are concentrated in large and medium-sized cities with relatively developed 
economy, mainly considering the distribution problem. Although the problem of 
commodity distribution in China has been improved, it is mainly concentrated in 
large and medium-sized cities, and some small cities still adopt relatively backward 
transportation modes, such as bicycles, which will make the last link of distribution 
relatively slow. In order to solve this problem, online shopping should develop in the 
direction of localization and regionalization. For example, some online stores solve 
the distribution problem by cooperating with local traditional shoppers or opening 
convenience stores by themselves, so as to achieve complementary advantages. 

Fourth, more patterns and signs should be used to help consumers learn and 
understand the interactive interface quickly. Figure 8.13 shows us the shopping guide 
interface of JD online shopping mall, which is fast, convenient and easy for consumers 
to master. Online shopping is a new thing. For people who are used to traditional 
shopping, it takes a long time to accept this way, and it also needs the publicity 
and guidance of the media to cultivate people’s habit of online shopping. The initial 
shopping action needs users’ personal experience, and shopping websites need to 
simplify and fool the online shopping operation process, so as to reduce the difficulty 
and psychological barriers of customers’ online shopping. When netizens have the 
habit of online shopping, it is not easy to change.

8.3.6 Get Out of the Misunderstanding of Internet Marketing 

At present, China’s Internet marketing is still in the developing stage, many people 
and many enterprises have some misunderstandings about Internet marketing, which 
need to be corrected in practice. 

Some enterprises think that Internet enterprises can use Internet tracking tech-
nology and data mining technology to analyze the historical data of consumers, so as 
to find out the demand and implement targeted marketing strategies. Therefore, many 
enterprises put forward to change the past mass and large-scale production mode into 
customized mode according to the requirements of customers, and provide customers 
with personalized products and services. Undeniably, this kind of targeted marketing 
strategy can better meet the needs of customers and attract more customers. However, 
the implementation effect of this marketing strategy will also be affected by Internet 
adverse selection. The case of Amazon.com’s price discrimination experiment failure 
provided by this study shows that one-sided emphasis on personalized marketing 
cannot effectively improve the competitive ability of enterprises, and enterprises
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Fig. 8.13 JD shopping guide interface of online mall13 

should make use of the interactive characteristics of the Internet to better understand 
customers and markets. 

Some enterprises believe that the key to Internet brand building is Internet adver-
tising. Through the research on the operation mode of Internet reputation, this paper 
thinks that although the entry of Internet market has a low entry barrier, because the 
foundation for manufacturers to obtain reputation is based on the repeated purchase 
of consumers, it may be more difficult for online products’ brands and advertise-
ments to be the guarantee of product quality than the physical market, and online 
enterprises should make use of the characteristics of physical market to make up for 
the disadvantages faced in the Internet market. Therefore, online enterprises must 
realize the characteristics of online advertising. If you just put those non-targeted e-
mail advertisements directly into consumers’ mailboxes, the result will only attract 
consumers’ resentment. Now, many enterprises simply move advertising information 
to the Internet and ‘wait for a rabbit’ on the Internet, which obviously won’t work. 
Enterprises must use traditional media to publicize their websites and web pages in 
order to achieve the purpose of advertising and eliminate the adverse selection faced 
by online consumers. 

Other enterprises believe that online consumers are only sensitive to price, and 
only price advantage can win consumers. But the Internet ‘lemon’ principle tells us 
that because of the existence of Internet ‘lemon’, the price of Internet products, as 
a signal of product quality, plays a limited role in the Internet market. To solve the

13 http://www.8848.net.cn/.

http://www.8848.net.cn/


8.3 Strategic Orientation and Countermeasures and Suggestions 155

fundamental problem, we should also take advantage of the Internet characteristics 
and adopt various ways to improve consumers’ loyalty and satisfaction to Internet 
products. 

8.3.7 Provide Legal and Institutional Guarantee for Solving 
Internet Adverse Selection 

Solving adverse selection requires not only economic means, but also non-economic 
means. This paper analyzes the role of non-economic means in solving Internet 
adverse selection, and emphasizes their functions. As far as China is concerned, to 
provide legal and institutional protection for online transactions, we should focus on 
the similarities and differences between the new transaction mode of e-commerce and 
the traditional transaction mode, base ourselves on the dual requirements of economic 
progress and consumption justice, eliminate or reduce the adverse effects brought 
by information asymmetry, and better protect the interests of market participants. 

At present, China’s legislation on e-commerce is not perfect, so it is very impor-
tant to eliminate and reduce adverse selection by means of administrative and insti-
tutional means. We can learn from the way of The Federal Trade Commission (FTC), 
accept complaints from online consumers, formulate corresponding administrative 
measures, standardize the behavior of online manufacturers and give advice and 
warnings to consumers. On the other hand, commercial organizations with poor good-
will and fraudulent behavior, including Internet quality intermediaries, should have 
certain punishment measures. For commercial organizations that have committed 
serious fraud, their business licenses shall be revoked. 

In terms of legal means, although China’s laws such as Consumer Protection Law, 
Price Law, Product Quality Law and Contract Law have certain protection functions 
for consumers in obtaining high-quality products and reducing consumers’ adverse 
selection, the relevant clauses are only for the physical market. In the case of e-
commerce, it should have different characteristics from the traditional market, which 
requires us to carry out in-depth exploration. It is gratifying that the promulgation 
of the Regulations on Electronic Transactions in Guangdong Province has made a 
good start in this respect, but on the whole, compared with the rapid development of 
global e-commerce legislation, China’s actions in this respect are still quite slow. We 
must consider the formulation of e-commerce norms in China from the perspective 
of globalization, and pay attention to tracking the international development trend. 

Finally, it should be pointed out that the strategic orientation and countermeasures 
need the cooperation of ethical and cultural environment. As this paper points out 
when analyzing the role of non-economic means, trust, as the recognition and accep-
tance of a social order, plays an irreplaceable role in solving the Internet ‘lemon’ 
problem. Therefore, establishing the trust mechanism of e-commerce market and
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promoting the mutual trust and understanding among the participants in the Internet 
market are also very important issues in the development of the Internet economy in 
China at present, and we should pay enough attention to this issue. 
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Prospect of Future Research Work 

Generally speaking, my existing research work mainly focuses on two aspects: First, 
model research. This paper constructs the Internet Akerlof model, and constructs 
other related models, such as reputation operation model and quality intermediary 
operation model. Another aspect is the application and countermeasure research. 
Based on the basic ideas and conclusions of the theoretical model, this paper discusses 
how to reduce or eliminate Internet adverse selection. Although I have made my best 
efforts, these studies are only staged, and there are still many problems that need 
further analysis and discussion—these problems are also the direction of my further 
research: 

1. Continue to deepen the Internet ‘lemon market’ model. In the previous work, 
I studied the Internet Akerlof model based on the difference of product quality 
preferences between market participants, but the influence of Internet structure 
on this model has not been included in the research perspective. The next research 
will focus on the influence of Internet market structure on this model. R. Albert 
and A-L. Barab á si published the Scale-free Internets theory in 1999, which 
provides a new research idea and research method for this study. 

2. Extension of research methods. In this paper, the mathematical model (logical 
model) is mainly used in the analysis process. The advantage of this method is to 
express all kinds of things and their attributes in the objective system with math-
ematical relations or logical relations. However, when there are many factors, 
complex relations, and many subjects with conflicting interests and many uncer-
tain factors, it is actually difficult to sum up clear mathematical equations or 
logical relations. Therefore, new research methods should be tried and used. 

3. Research on specific markets. In fact, each market has its own characteristics and 
personality. To better study the Internet ‘lemon’ problem, we need to study the 
characteristics of each market case.

© The Editor(s) (if applicable) and The Author(s), under exclusive license 
to Springer Nature Singapore Pte Ltd. 2024 
Y. Pan, Trust Management in the Chinese E-Commerce Market, 
Advanced Studies in E-Commerce, https://doi.org/10.1007/978-981-97-1115-4 

157

https://doi.org/10.1007/978-981-97-1115-4


158 Prospect of Future Research Work

4. Institutional research and mechanism design. In the traditional market, we already 
have some good laws, regulations and systems to solve adverse selection, such 
as ‘Lemon Law’, but how to design the mechanism in the e-commerce market is 
still a problem that needs to be studied. 

5. Research on the correlation between adverse selection and Internet technology. 
Although this thesis studies the adverse selection problem from the perspective of 
economics and management, it is impossible to study the Internet market problem 
completely without the technical environment of the Internet. Only by combining 
the two can we have a deeper understanding of the impact of electronic market 
on economy.



Postscript 

This book is revised on the basis of my doctoral thesis, and it is also the first mono-
graph specializing in adverse selection (‘lemon’ problem) in China. According to 
my understanding, the topic selection of a doctoral thesis should meet the following 
conditions: first, it should have theoretical novelty, which is the basis to ensure the 
innovation of the thesis; Secondly, it should have practical guidance, which is the 
vitality of this paper; Thirdly, the author has already had a substantial preliminary 
research foundation in this field, and has certain relevant achievements. The reason 
why I regard the adverse selection problem (‘lemon’ problem) in the online market 
as the goal of my doctoral research is mainly based on the consideration of the above 
reasons. 

As far as the development of adverse selection theory itself is concerned, although 
many scholars have promoted and expanded the ‘lemon market’ model, they have 
hardly set foot in the adaptability of the traditional ‘lemon market’ model in the 
network market, and no one has made a standardized analysis of the ‘lemon’ problem 
in the network market. In addition, through long-term observation of the current situa-
tion of China’s Internet, I found that the ‘lemon’ problem in China’s Internet market 
is quite serious, and it may even affect the development of China’s e-commerce, 
which requires us to put forward countermeasures and suggestions. Therefore, the 
study of this problem is the dual needs of theory and practice. In addition, because I 
have been engaged in the teaching and research of information economy and infor-
mation management in colleges and universities for a long time before studying 
for a doctoral degree, I have already had some preliminary research and academic 
accumulation on this issue. 

Although there are many theoretical schools of information economics, I have 
always been interested in Professor Akerlof’s adverse selection theory and ‘lemon 
market’ model. The reason is not only that adverse selection theory is the basic anal-
ysis theory of information economics, but also that I am impressed by this master’s 
profound insight and unparalleled theoretical analysis skills! In 2001, the first year 
when I entered Renmin University to study for my doctoral degree, Professor Akerlof
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won the Nobel Prize in Economics, which strengthened my determination to study 
the ‘lemon’ problem on the Internet and was full of confidence in achieving the 
expected results. 

In the course of research, I always believe that although the modern network 
economy is caused by Internet technology, it is not only possible but also necessary to 
discuss and analyze the network ‘lemon’ problem from the perspective of economics 
and management. As pointed out by Soon-Yong Choi, Dale. O. Stahl and Andrew 
B. Whinston of the Center for Electronic Commerce at the University of Texas at 
Austin in their book ‘The Economics of Electronic Commerce’, ‘Internet provides a 
good way to reduce transaction costs, but its future development will mainly depend 
on solutions to economic problems rather than technical problems1 ’. I quite agree 
with this view. 

It is a little gratifying that I have published more than ten academic papers on 
adverse selection in national authoritative journals, core journals and international 
academic conferences, such as Economic Trends, Scientific Research Management 
and Journal of Information Science. It is not only an affirmation and recognition of 
my research results, but also an incentive for me to continue my research. 

On the verge of completing his doctoral thesis, I first thank my tutors Professor 
Yu Chen and Professor Meiqi Fang. In the process of writing the thesis, the two 
professors gave me great inspiration and help from the topic selection to the revision 
and finalization of the thesis. Without the careful guidance and concern of the two 
teachers, there would be no this paper, which condenses the painstaking efforts and 
expectations of the tutor! Over the past three years, they have constantly created 
opportunities for me to study and research, constantly guided me to broaden my 
horizons in the process of academic research, encouraged me to explore bravely, and 
provided me with useful ideas and a large number of references. From my tutor, I 
realized the true meaning of being a teacher, and from my tutor’s academic concept, 
I felt a broad academic horizon. The two tutors’ rigorous academic spirit, humble 
and peaceful scholar style, generous life standards and tireless character will benefit 
me all my life. In fact, before I studied for my doctoral degree, I was fortunate to get 
the guidance and help of Professor Yu Chen, who led me into the hall of scientific 
research. Here, I would like to express my lofty respect and heartfelt thanks to my 
teacher! In the future life, I can only repay my teacher’s care with more fruitful 
academic achievements. 

Thanks to Renmin University of China, which carefully cultivated my growth, 
she provided me with a rare learning opportunity and created a good humanistic 
environment and rich academic resources for me. 

I would like to thank Professor Akerlof of the University of California, Berkeley, 
for his timely reply to my e-mail many times during his busy schedule. Although 
Professor Akerlof is a Nobel laureate in economics, I am deeply touched by his 
humble and earnest attitude. I would also like to thank Professor Charles A. Wilson of 
New York University in the United States, Professor Colin Rose of Sydney University

1 Choi, S.Y., Stahl, D.O, and Whinston, A.B., 1997, The Economics of Electronic Commerce, 
Macmillan Technical Publishing, Indianapolis, p 92. 
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in Australia and Professor Jae-Cheol Kim of New York State University in the United 
States for their support to my work. 

I would like to thank the experts and scholars who have given me selfless help in 
the process of reviewing and defending my thesis. They are: Professor Guoqing Huo 
from School of Management, Graduate School of Chinese Academy of Sciences; 
Professor Dong Li from Guanghua School of Management, Peking University; 
Professor Binghui Hou from Tsinghua University; Professor Fukang Fang from 
Beijing Normal University; Professor Renchu Gan from Beijing Institute of Tech-
nology; Professor Kongwu Kuang from Beijing University of Information Science 
and Technology; Professor Kejun Liu from Naval Equipment Demonstration Center; 
Professor Huaying Shu from Beijing University of Posts and Telecommunications. 

I would like to thank my school friends Professor Kang Xie from School of 
Management, Sun Yat-sen University, Associate Professor Mingming Wang and 
Associate Professor Meiyun Zuo from Renmin University of China. I would also 
like to thank Famin Yi, Bo Yang, Zhongmin Xie, Hongjiao Fu, Yiliang Hu, Jiagui 
Zhong, Bingquan Wei, Donglai Niu, Feng Shen, Sheng Zhong, Jianguo Yang, Shuren 
Zhang, Qingzuo Zhou, Xiumin Ye, Weizhu Chen and Yazhi Wang. They put forward 
many suggestions in my thesis writing, which helped us a lot. 

Yong Pan
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