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CALCULATIVE-BASED TRUST AND SOCIAL WELFARE 

Lee, Sang Yong Tom, National University of Singapore, SoC1-415, 3 Science Drive 2,  
117543 Singapore, tlee@comp.nus.edu.sg  

Meng, Zhaoli, National University of Singapore, SoC1-608, 3 Science Drive 2, 117543 
Singapore, mengzhao@comp.nus.edu.sg 

Abstract 
Trust building has been acknowledged as one of the critical factor for the success of e-commerce. 
However, few sources of trust were identified in online transaction. This paper tries to fill the gap by 
investigating calculative-based trust. Specifically, an infinitely repeated game model is built to 
illustrate how strangers in online transaction build trust relationship based on the calculation of their 
own benefits. Furthermore, we relate the strategies of trading parties to social welfare and provide 
policy implications on how to control the cheating behaviors without jeopardizing social welfare. 

Keywords: E-commerce, calculative-based trust, game theory, social welfare. 



1 INTRODUCTION 

Trust building has been deemed as one of the critical factors for the success of e-commerce. Trust is 
the major concern of online buyers (Business journal survey report 2002), and lack of trust has long 
been one of the greatest barriers for buyers and sellers participating in online transactions (Lee and 
Turban 2001, Hoffman et al. 1999). It is reported that 51% of companies would not trade with parties 
they do not trust in online transaction (Shankar et al. 2002). Trust is so important that it is the central 
factor for all transactions (Dasgupta 1988). Trust is believed to reduce the transaction costs (Handy 
1995), to influence the coordination of institutional organizations (Shapiro 1987), to motivate the 
decisions (McAllister 1995), to propel the participation in transactions (Dasgupta 1988), to promote 
information exchanges (Earley 1986), and to sustain the markets (Akerlof 1970).  

Because of the importance of the online trust building, a growing IS literature investigates how to 
initiate, build and sustain trust in online transactions (Davis et al. 1999, Smith et al. 2000, Urban et al. 
2000, McKnight et. al 2002, Schneiderman 2000). One stream of studies focuses on investigating the 
antecedents of trust. Three attributes of trustee have been identified: ability, benevolence and integrity. 
And the attribute of trustor is the propensity to trust (Jarvenpaa et al. 1998, Ridings et al. 2002). 
Another stream of studies empirically tests the trust in e-commerce, which are reviewed by Grabner-
Krauter and Kaluscha (2003). Others studies build concept model to explore the development of trust 
(McKnight et. al 2002). 

Although trust building attracts the attention of IS scholars, the sources of trust have not yet been well 
understood in e-commerce context (Jones et al. 2000). There is, therefore, a need to recognize the 
sources of trust in online transaction, which can give a correct guide to initiate and maintain the trust. 
After reviewing sources of trust in traditional market that are summarized in Table1, we find that most 
of them are not really applicable in e-commerce context. For instance, affect-based trust, familiarity-
based trust and cognition-based trust, which need personal contact, do not work in online transactions. 
Knowledge-based trust needs the repeated transactions between fixed pair of buyer and seller, which 
does not often happen in online transactions. Institutional-based trust and personality-based trust are 
also not so popular in online environment because online transactions are beyond the boundary of 
geographic distance and culture.  

 
Author Source of trust  Detail 
Bowlby 1982 Personality-based trust Trust can be traced to the infancy seeking and 

receiving help from caretakers. 
Lewis and Wiegert 1985, 
McAllister 1995 

Affect-based trust The emotional bonds between individuals induce 
trust. 

Lewis and Wiegert 1985, 
McAllister 1995 

Cognition-based trust  Information gathered through the interaction sets the 
trust. 

Dasgupta 1988, 
Williamson 1993 

Calculative-based trust  Trust is the result of rational calculation of the cost 
and benefit. 

Williamson 1993  Familiarity-based trust Past interaction results in trust. 
Lewicki and Bunker 
1995 

Knowledge-based trust Trust is based on the accumulation of relevant 
knowledge 

Lewicki and Bunker 
1996 

Deterrence-based trust Trust is built because of consistency of the behavior. 
Consistency is sustained by the threat of punishment. 

Coutu 1998 Institutional-based trust Individual’s trust is affected by the norms and rules 
of surrounding institution. 

Table 1. The various sources of trust in traditional market 

Calculative-based trust, believing that self-interested individuals build trust based on the rational 
calculation of the payoffs and costs, is thus suggested as the most prevalent source of trust in online 
transaction (Ba and Pavlou 2002). Personal interaction and repeated transaction of the same parties are 



not necessary conditions for the form of calculative-based trust. Instead, trading parties build trust 
based on the calculation of the expected payoffs. If one party’s expected incomes of cooperation 
exceeds the expenses, then he would choose cooperation. Knowing this calculation, the opponent 
(trading partner) will judge whether he is a trustable partner or not.  

The concept of calculative-based trust has enjoyed widespread and growing acceptance (Williamson 
1993). However, the theoretical foundation has received little attention. There are only two studies that 
build the theoretical model of calculative-based trust. Dasgupta (1988) specifies the calculative-based 
trust in a game theoretical context. He uses a one-shot game model to present when and why a self-
interested agent will cooperate and show the trust. Although he claims that an infinitely repeated game 
might show how dishonest sellers go against their short-term interests to invest in the reputation and 
thus win the long term interests, he does not model and analyze an infinitely repeated game. 
Williamson (1993) also uses one-shot game to explain that trust is built in a calculative way. 

This paper develops the work of the Dasgupta (1988). Considering trading parties in online transaction 
are more likely to transact repeatedly, we build a calculative-based trust model to analyze how 
strangers in online virtual community establish trust relationship in an infinitely repeated game setting. 
A consumer chooses one of the three strategies: transact honestly, transact dishonestly, and does not 
participate based on the calculation of the payoffs for each strategy. This paper also investigates the 
effect of these strategies on social welfare. These results give policy implications on how to control 
the cheating behavior of the communities without harming social welfare.  

The rest of this paper is organized as following: Section 2 presents the model. Section 3 analyzes the 
comparative static of social welfare. Section 4 highlights our findings followed by the conclusion part 
in section 5. 

2 INFINITELY REPEATED GAME MODEL  

2.1 Online transaction model setting 

Consider an online community where customers and sellers meet randomly for infinitely repeated 
transactions. From a consumer’s point of view, some sellers are not honest and consumers may meet 
these sellers by chance. To capture this possibility, we assume that there are two types of sellers in this 
virtual community: type I sellers always play honestly, and type II sellers always play dishonestly. The 
proportions of type I and type II sellers in the population are β and 1- β respectively. We assume that 
the value of β is common knowledge. Consumers have three choices: transact honestly (H), transact 
dishonestly (D) and quit the transaction (Q). They will do a once-and-for-all decision among the three 
strategies at the beginning of the game and do not change as long as the transactions continue. 
Customers do not know the exact type of the sellers in each encounter. A consumer makes his decision 
based on surplus calculation. 

2.2 Payoffs of one-shot game 

We begin with the consumers’ payoffs in one-shot game. Figure 1 quantifies the amount of value that 
a consumer gains during the transaction. If a consumer gets the good without paying, he can gain the 
maximum payoffs, which is defined as 1 here. Suppose a is the payoffs of a consumer in normal 
transaction where the consumer pays the money and gets the good. Therefore it can be inferred that the 
transaction price is 1-a. This transaction price is different according to different consumers because 
online community can use different rebates to differentiate the consumers. The production cost of the 
good to the seller is defined as c. As one can see from Figure 1, 0<c<1 and 0<a<1. 



 
Figure 1. The payoffs during the transaction 

Table 2 illustrates the payoffs for consumers and sellers. A consumer can choose H, D or Q, which are 
the three rows. And he may encounter a Type I or Type II seller, which are the two columns. Each cell 
in the table has two numbers which represents payoffs for consumers and sellers respectively. 

 

 

 

   

 
 
 
 
Table 2. Payoffs matrix of consumers and sellers 

2.3 Payoffs of infinitely repeated game 

For the infinitely repeated game, suppose that the discount rate is δ and a consumer believes the 
probability of successful cheating is γ. The consumer expects that with the probability of 1- γ, the 
dishonest behavior is caught and he is fined L. Since this is an online market, consumers can change 
their ID easily and play the game again with the same strategy. Some consumers are risk-aversion and 
others are risk-seeking. As a result, we assume that γ is evenly distributed between 0 and 1.    

With all these assumptions, a rational consumer calculates his payoffs at the beginning of the infinitely 
repeated game. He will choose the strategy that can bring the maximum benefits. The expected payoffs 
for different strategies are listed in Table 3. 

 
Strategies Expect payoffs 

H 
( )( )a 1 1 aH

1
β β

δ
− − −

=
−

 

D 
[ ( ) ]1 LD

1
β γ γ

δ
− −

=
−

 

Q Q=0 

Table 3.  Expected payoffs of different strategies 

Let H > Q, we get a>1- β.  In this case, consumers would prefer H to Q. 

Let D > Q, we get γ>L/1+L. In this case, consumers would prefer D to Q. 

Let H>D, we get 
( )( ) [ ( ) ]a 1 1 a 1 L

1 1
β β β γ γ

δ δ
− − − − −

>
− −

. Solve this inequality, we can get 

that ( )( )a 1 L 1 1β γ> + − + . In this case, consumers would prefer H to D.  

Since consumers are evenly distributed in two dimensions a and γ, we can see the population of 
consumers who choose different strategies in Figure 2. 

 I (β) II (1- β) 

H a, 1-a-c -(1-a), (1-a) 

D 1, -c 0, 0 

Q 0, 0 0, 0 

c 0 1-a 1 

Seller

Consumer 



 
Figure 2. The strategy choices of consumers 

Consumers in the area with vertical line choose to play H. Consumers in the area with horizon line 
choose to play D. Consumers in the area of blank choose to play Q. 

3 SOCIAL WELFARE  

Now we link consumers’ strategies to social welfare. Social welfare in this model is the sum of 
consumers’ surplus, the sellers’ profits and the government revenue from the fine of the cheating 
consumers.   

The calculation of consumers’ surplus and the sellers’ profits are straight forward. We state here how 
to calculate the government revenue. From the buyers’ perspective, the probability of being caught for 
cheating is 1-γ . This is an endogenous variable which is different according to different buyers. 
However, the real probability of being caught for cheating is fixed in the society, which is an 
exogenous variable. Suppose the actual probability for a dishonest consumer to be caught is $1 γ− . The 

government revenue will be $( )L 1 γ−  multiplied by number of consumers playing D.  

To calculate social welfare, we firstly sum up consumers’ surplus, sellers’ profits, and government 
revenue for each cell in Table 2. Then each sum is multiplied by the number of consumers and sellers 
playing that cell. The number of consumers of each cell is computed using Figure 2. Finally, the total 
welfare of the society is calculated as the sum of the welfare of each cell. 

Denote WAB to be partial welfare for the consumer plays A and encounters type B seller. For example 
WHI, represents social welfare of consumer playing H while encountering a type I honest seller.  

( )( ) ( ) ( ) *
1 1

HI a1 1

a L 1 1 2LW 1 c f da 1 c da 1 c
L 1 L 2β β

β β ββ β β
β β− −

+ + − +
= − = − = −

+ +∫ ∫  

HIIW 0=  

$ $
( )[( ) ( )] [( ) ( ) ]

( )
1
LDI

1 L

2W 1 L 1 c f d 1 c 1 L
2 1 Lγ
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+

−
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QIW 0=  
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HI HII DI DII QI QIITotalwelfare W W W W W W= + + + + +   

                    = $( ) * [( ) ( ) ]
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Now, we perform comparative statistic analysis as following:  

(1) 
$( )( ) ( )[( ) ( ) ]Totalwelfare 1 2L 1 c 1 1 c 1 L 0

1 L 1 L
β β γ

β
∂ + − − − − −

= + >
∂ + +

 

With the increase of β, social welfare will increase.  

(2) 
$( ) ( ) ( )

( )
2

2Totalwelfare 1 c 2 c
L 2 1 L

β β β γ∂ − + − −
=

∂ +
 

Interestingly, when $
2 c 2c
2

β βγ
β

− +
<

−
 , we can get 

Totalwelfare 0
L

∂
>

∂
, which means that social 

welfare increases with the increase of penalty L. 

However, when $
2 c 2c
2

β βγ
β

− +
>

−
, we can get that 

Totalwelfare 0
L

∂
<

∂
, which means that social 

welfare decreases with the increase of penalty L. One can prove 
2 c 2c0 1
2

β β
β

− +
< <

−
 without much 

difficulty.   

(3) 
( ) ( )

( )

2Totalwelfare 1 2L 2 0
c 2 1 L

β β β∂ + + −
= − <

∂ +
 

With the increase of c, social welfare will decrease. 

4 DISCUSSION 

4.1 Finding 1: With the increase of β, social welfare will increase.  

As shown in the comparative statics result 1, the increase of β will increase the social welfare. One can 
see the result in Figure 3, when β increases, the line a 1 β= −  moves down. This result is quite 
desirable for a society. Not only some players change from D to H, but also some players who quit the 
game previously choose to play H now, which will increase the welfare of the whole society. 



 
Figure 3. An increase of β 

 

4.2 Finding 2: The increase of L will have opposite impact on the social welfare according to the 
value of $γ . 

One can see from the comparative statics result 2: when the actual successful cheating probability $γ  is 

relatively small ( $
2 c 2c
2

β βγ
β

− +
<

−
), increasing the penalty L of cheating consumers will increase 

social welfare. However, when $γ is relatively large ( $
2 c 2c
2

β βγ
β

− +
>

−
), increasing the penalty L of 

cheating consumers will decrease social welfare. This result is very interesting. As shown in Figure 4, 

when L increases, the line 
L

1 L
γ =

+
 moves to the right. Although some consumers playing D change 

to play H, the total number of consumers participating in the game (H and D) will decrease. When $γ is 
relatively large, the government revenue is low because only small portion of cheating consumers are 
caught. At the same time many consumers are forced to quit the game because of the high penalty. As 
a result, social welfare will decrease as L increases.  When $γ  is relatively small, most of cheating 
consumers will be caught and fined L, thus the government revenue will increase which compensates 
the decrease of welfare caused by consumers quitting the game. Consequently, the higher the level of 
L, the higher the social welfare will be.  

This has an important policy implication to manage the online communities. In the real world, $γ  is 
comparatively high, it is difficult to punish majority of cheating consumers because of the anonymous 
online transaction environment and the lack of relevant law or policy. If we simply increase the 
penalty L to forestall the cheating behavior of consumers, social welfare will be lowered because some 
consumers will quit the transaction. Only when most cheating behaviors of consumers are caught, can 
the increased L benefit social welfare.  



 
Figure 4.  An increase of L 

4.3 Finding 3: Combining the real world competition with the first result, we can explain how a 
positive feedback is formed in big online communities.  

In the real world, the honest ratio of sellers in different online communities is decided by the visiting 
volume. For a same seller in different communities, the seller is more likely to transact honestly in 
communities with more potential consumers because the long term profits of behaving honest are 
increasing according to the number of potential buyers. In other words, the reputation is more precious 
in a bigger community. Therefore, we can say that the size of the community is related the value of β. 
Furthermore, our first result proves that the increase of β will result in more consumers participating 
the transactions. This triggers the positive feedback: the increase of the visitors cause the increase of β, 
the increased β in turn attract more people to participate in the transaction. Though consumers enter 
the transaction for their own benefits, it will increase the payoffs of sellers. Meanwhile, the sellers 
choose to transact honestly for their own benefits, but it will increase the payoffs of consumers. As a 
result, the positive feedback forms and the strong become stronger and the weak becomes weaker. 

5 CONCLUSION  

This paper used a game-theory model to present how strangers in online virtual community build trust 
relationship based on the calculation of their own benefits. After calculating their own benefits, some 
consumers choose to transact honestly. Sellers trust that consumers will do so based on the same 
calculations. In the online transaction environment where buyers have no idea of sellers’ type, 
calculation of one’s own benefit seems to be the only possible source of trust. Understanding the 
calculative-based trust can help establishing and maintaining trust relationship between buyers and 
sellers. The calculative-based trust is the basic motivation for the participation of online transaction 
where two strangers meet randomly. 

Relating the buyers and sellers’ strategies to social welfare, we find that encouraging consumers to 
enter the transaction is more important than forestalling their cheating behavior. A desirable solution 
to keep the effectiveness of the online community is to increase the percentage of honest sellers, which 
can both decrease the cheating behavior of the consumers and increase the welfare of the community. 
Furthermore, our results showed that when it is hard to catch the majority cheating consumers, the 
increase of fine may lower social welfare.  



This study contributes to the understanding of the trust build in e-commerce. Academically, a 
calculative-based trust model was built in the e-commerce environment. Practically, we provided some 
policy implications to manage the online community. 

References 
Akerlof, G. (1970). The market for ‘Lemons’: Quality and the market mechanism. Quarterly Journal 

of Economics, 84, 488-500.  
Ba, S. and P. Pavlou (2002). Evidence of the effect of trust building technology in electronic markets: 

price premiums and buyer behavior. MIS Quarterly, 26 (3), 243-268.  
Bowlby, J. (1982). Attachment and loss. Volume 1: Attachment. Basic Books, New York.  
Business journal survey (2002). Survey: Trust remains major concern of online buyers. 

http://www.bizjournals.com/sanjose/stories/2002/10/14/daily41.html. 
Coutu, D.L. (1998). Organization: trust in virtual teams. Harvard Business Review, 76,20-21.  
Dasguta, P. (1988). Making and Breaking Cooperative Relations. Basil Blackwell, New York. 
Davis, R., M. Buchanan-Oliver, R. Brodie (1999). Relationship marketing in electronic commerce 

environments. Journal of Information Technology, 14, 319-331.  
Dayal, S., H. Landesberg and M. Zeisser (1999). How to build trust online. Marketing Management, 8, 

64-69.  
Earley, P.C. (1986). Trust, perceived importance of praise and criticism, and work performance: an 

examination of feedback in the United States and England. Journal of Management, 12 (4), 457-
473.  

Gefen, D., E. Karahanna and D. Straub (2003). Trust and TAM in online shopping: An integrated 
model. MIS Quarterly, 27 (1), 51-90. 

Grabner-Krautera, S. and E.A. Kaluscha (2003). Empirical research in on-line trust: a review and 
critical assessment. Internal  Journal of Human-Computer Studies, 58, 783-812.  

Handy, C. (1995). Trust and the virtual organization. Harvard Business Review, 73 (3), 40-50.  
Hoffman, D.L., T.P. Novak and M. Peralta (1999). Building consumer trust online. Communications 

of the ACM, 42 (4), 80-85. 
Jarvenpaa, S. L., K. Knoll and E.L. Dorothy (1998). Is anybody out there? Antecedents of trust in 

global virtual teams. Journal of Management Information Systems, 14 (4), 29-64. 
Jones, S., M. Wilikens, P. Morris and M. Masera (2000). Trust requirements in e-busineess. 

Communication of the ACM. 43 (12), 81-87. 
Lee, M. K. O. and E. Turban (2001). A trust model for consumer Internet shopping. International 

Journal of Electronic Commerce, 6 (1), 75-91.  
Lewicki, R.J. and B.B. Bunker (1995). Trust in relationships: A model of trust development and 

decline. In Bunker, B.B. and J.Z. Rubin (Eds.). Conflict, cooperation and justice. 133-173. Jossey-
Ba, San Francisco. 

Lewicki, R.J., and B.B. Bunker (1996). Developing and maintaining trust in work relationships. In 
R.M. Kramer & T.R. Tyler (Eds.). Trust in Organizations: Frontiers of Theory and Research. 114-
139. Sage Publications, Thousand Oaks, CA. 

Lewis, J. D. and A.Weigert (1985). Trust as a social reality. Social Forces, 63, 967-985.  
McAllister, D.J. (1995). Affect- and cognition-based trust as foundations for interpersonal cooperation 

in organizations. The Academy of Management Journal, 38 (1), 24-59. 
McKnight, D.H. and N.L. Chervany (2000). What is trust? A conceptual analysis and an 

interdisciplinary model. In Proceedings of the 2000 Americas Conference on Information Systems 
(AMCIS 2000), AIS, Long Beach, CA.  

McKnight, D. H., V. Choudhury and C. Kacmar (2002). The impact of initial consumer trust on 
intentions to transact with a web site: A trust building model. Journal of Strategic Information 
Systems, 11(3-4), 297-323. 

Pavlou, P. A. (2003). Consumer acceptance of electronic commerce: Integrating trust and risk with the 
technology acceptance model. International Journal of Electronic Commerce, 7 (3), 101-134.  



Ridings, C.M., D. Gefen and B. Arinze (2002). Some antecedents and effects of trust in virtual 
communities. Journal of Strategic Information Systems, 11, 271-295.  

Schneiderman, B. (2000). Designing trust into online experiences. Communications of the ACM, 43 
(12), 57-59. 

Shankar, V., G.L. Urban and F. Sultan (2002). Online trust: a stakeholder perspective, concepts, 
implications, and future directions. The Journal of Strategic Information Systems, 11 (3-4), 325-
344.  

Shapiro, C., and H. R. Varian (1999). Information Rules: A Strategic Guide to the Network Economy. 
Harvard Business School Press, Boston, MA. 

Shapiro, S. P. (1987). The social control of impersonal trust. American Journal of Sociology, 93, 623-
658.  

Smith, M.D., B. Joseph and E. Brynjolfsson (2000). Understanding Digital Markets: Review and 
Assessment. in Brynjolfsson, E. and B. Kahin (eds). Understanding the Digital Economy. MIT 
Press, Cambridge, MA. 

Urban, G. L., F. Sultan and W. Qualls (2000). Making trust the center of your Internet strategy. Sloan 
Management Review, Fall (1), 39–48. 

Williamson, O. E. (1993). Calculativeness, trust, and economic organization. Journal of Law and 
Economics. 36 (1), 453-486.  

 
 
 


	Association for Information Systems
	AIS Electronic Library (AISeL)
	2004

	Calculated Based Trust and Social Welfare
	Sang Yong Tom Lee
	Zhaoli Meng
	Recommended Citation


	Microsoft Word - STMA-1265SL.doc

