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Outline

I. Research Question
How does the formation of reputation work in an online reputation
system? What are its effects?

II. Theoretical Analysis
Game theoretic analysis of the trust game and rating game.

III. Experimental Design
Compare 4 regimes: none, one-sided, mutual sequential and
simultaneous.

IV. Empirical Results & Conclusion
Experimental evidence for different levels of placing trust, honoring
trust, and submitting feedback.
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Research Question

Is the observed behavior on auction platforms like eBay reproducible in
the experimental lab? What can we learn from such experiments?

Does a reputation system help to overcome trust problems in
electronic markets? Do we find “reputation effects”?
(Replication of BKO 2004).
Do different feedback regimes produce different levels of trust?
Will negative feedback be oppressed due to retaliation power in
regimes with mutual feedback? (Reporting Bias)

Normally we assume, the more information in a system, the better! And
that it doesn’t matter where the information comes from (BKO
Information-Hypothesis).

Do higher information levels – i.e. more feedbacks – lead to higher
trust levels? Does it matter how information is generated?
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Review of recent findings

Repeated Games (Folk
Theorem, Shadow of the
Future)
Image Scoring Games
(Nowak & Sigmund 1998)
Altruistic Punishment
(Fehr & Gächter 2002)
Effectiveness of reputation
systems (Bolton, Katok &
Ockenfels 2004)

⇒ Online reputation systems as
rewarding and sanctioning
institutions against deviant
behavior.

Bolton, Katok, and Ockenfels: How Effective Are Electronic Reputation Mechanisms?
1592 Management Science 50(11), pp. 1587–1602, © 2004 INFORMS

University. Subjects were Penn State University stu-
dents, mostly undergraduates, from various fields of
study who volunteered through an online recruit-
ment system. Cash was the only incentive to partici-
pate. Upon arrival at the laboratory, participants were
seated at the computers, separated by partitions. They
were asked to read the instructions. To create public
knowledge, the monitor read instructions to subjects
out loud. Subjects then played several practice games
in a sequence of roles that was chosen at random,
with the computer as partner making its moves at
random. To encourage subjects to explore the features
of the game interface, practice game payoffs were dis-
played as the Marx brothers: Chico, Groucho, Harpo,
and Zeppo. Once familiar with the game interface,
subjects played the 30 actual rounds. Upon comple-
tion of the session, each subject was privately paid his
or her earnings in cash plus a $5 show-up fee.

4. Results
We first describe the basic treatment effects we
observe. While access to reputation information
induces a substantial improvement in transaction effi-
ciency, the partners market performs significantly
better than the feedback market does. We then investi-
gate the extent to which traders build and respond to
reputation in a strategic manner. This establishes the
foundation necessary to investigate why the feedback
market’s flow of information creates inferior incen-
tives to trust and to be trustworthy.

4.1. Treatment Effects
The major treatment effects have to do with trad-
ing patterns, to which there are three dimensions:
efficiency or the percentage of potential transaction
completed (Figure 2), trust or the percentage of buy
orders given (Figure 3), and trustworthiness or the per-
centage of shipped items conditioned on buy orders
(Figure 4). In all three figures, the treatment data have
been aggregated across sessions.

Figure 2 Efficiency Measured as How Often the Gain from Trade Is
Realized, by Round
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Figure 3 Trust Measured as the Percentage of Buying per Round
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Figure 4 Trustworthiness Measured as Percentage of Shipping per
Round
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The same pattern is evident in all three figures:
There is the least efficiency, trust, and trustworthi-
ness in the strangers market, more of all three in the
feedback market, and more still in the partners mar-
ket. For example, averaged over all rounds, feedback
yields 2.8 times the efficiency of strangers, and part-
ners yields 1.8 times the efficiency of feedback.
Comparing the treatments pairwise, with sessions

as the individual observations, supports these con-
clusions (t-test p-value <0.025 in all cases, save for
comparing average buying between strangers and
feedback, p-value = 0.08, one-tailed tests, assum-
ing equal variances).12 This rejects the information
hypothesis.
Also note from Figures 2–4, the marked differences

across treatments in round-to-round trading dynam-
ics. For the strangers market, there is a strong down-
ward trend in efficiency, trust, and trustworthiness.
The trends for feedback and partners markets, how-

12 A nonparametric rank test on session observations yields similar
results, with p= 0�05 for all but the strangers-feedback comparison
where p= 0�10 (one-tailed tests).

Source: BKO 2004
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Theory: The Binary Trust Game

Interaction between strangers are
modeled as a binary trust game,
where the buyer (À) doesn’t know
if he faces a trustworthy seller (Á).

Stage Payoffs
À / Á Ship(C) ¬ Ship (D)
Buy (C) 20, 20 -10, 40

¬ Buy (D) 0, 0 0,0

Standard Game Theory (SGT)
predicts (D,D), experimental
evidence often reveals a
substantial amount of
(C,C)-Choices.

Nature b
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b
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b

b(P, P)

b
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1 − p
b
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C

b(R, R)dC

b(S, T)dD

bD

b
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Binary Trust Game with Incomplete Information
and T > R > P > S, δ > 0,0 > p > 1

Cp. Approach with Investment Game: Keser (2002), Mascalet and Penard (2006)
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Theory: The “Rating Game”

Players can decide to submit positive,
negative or no feedback. SGT predicts
(¬,¬), i.e. no feedback at all. Behavioral
Game Theory (BGT) suggests effects of
strong reciprocity, i.e. (+, +) and (−,−).

Assumptions:
a: Payoff from an extra feedback
c: Cost of a feedback
γ: Loss aversion parameter
aS = aB: Seller and buyer gain/lose
same utility of an additional feedback.

Information Set:
– sequential or
– simultaneous

d ➀ b

b
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+

b a − c, a − c
+

b
−aγ − c, a − c–

b
−c, a

¬

b
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b
−aγ − c,−aγ − c–

b
−c,−aγ

¬
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¬

b a,−c
+

b
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Symmetric Sequential Rating Game
with a > c > 0, γ ≥ 1, aS ≥ aB
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Experimental Design
Game: Participants play binary trust games with and without a

feedback mechanisms over 30 Stages.
Treatments: 4 different feedback regimes

– stranger: no feedback mechanism
– asymmetric: only the buyer can post feedback
– symmetric-sequential: feedback are revealed during play
– symmetric-simultaneous: revealed at end of stage

Participants: 208 Students from University of Berne, playing in 13
sessions with 16 participants.

Topology: Players are matched with new opponent at every stage
(minimal iteration, maximal anonymity.).

Roles: Players change role by turns (switch seller and buyer role).
Payoffs: Initial Endowment: 500 Points (10 CHF)

Exchange Rate: 1:50, average payoffs of CHF 18.
Stage Payoffs: T=40, R=20, P=0, S=-10;
Feedbacks Cost: 1 Point
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zTree Screen
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Descriptives

Proportion Buying, Shipping and Submitting Feedback
Treatments

Stranger Asymmetric Sequential Simultaneous
Sessions 3 3 4 3
Participants 48 48 64 48
Interactions 720 720 960 720
Buying 77.1% 77.8% 70.2% 76.8%

555 560 674 553
Shipping 46.0% 76.4% 65.0% 77.8%

255 428 438 430
Buyer Feedback – 60.4% 74.3% 60.8%

338 501 336
Seller Feedback – – 61.6% 31.1%

415 172
Example: In the asymmetric treatment, 48 participants play in 720 interactions (48*30
stages / 2). The trust level, i.e. proportion buying, equals to 77.8% (560/720). The level
of trustworthiness, i.e. shipping is about the same size at 76.4% (428/560). In 60.4% of the
cases where trust was placed, the buyer submits positive or negative feedback (338/560).

StefanWehrli (ETH Zürich) What’s really in a Name? VIU - December, 6th 2007 9 / 22



Placing Trust: Does the first mover buy?
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Honoring Trust: Does the second mover ship?
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Testing Differences in Trust Levels
Placing Trust

Stranger vs. Asymmetric:
∆ = 0.007, p = 0.753

Stranger vs. Sequential:
∆ = 0.069, p = 0.002∗∗ (‡)

Stranger vs. Simultaneous:
∆ = −0.002, p = 0.900

Asymmetric vs. Sequential:
∆ = 0.076, p = 0.001∗∗∗

Asymmetric vs. Simultaneous:
∆ = −0.009, p = 0.659

Sequential vs. Simultaneous:
∆ = 0.066, p = 0.003∗∗ (‡)

Honoring Trust

Stranger vs. Asymmetric:
∆ = −0.305, p < 0.001∗∗∗

Stranger vs. Sequential:
∆ = −0.190, p < 0.001∗∗∗

Stranger vs. Simultaneous:
∆ = −0.318, p < 0.001∗∗∗

Asymmetric vs. Sequential:
∆ = 0.114, p < 0.001∗∗∗

Asymmetric vs. Simultaneous:
∆ = −0.013, p = 0.598

Sequential vs. Simultaneous:
∆ = −0.128, p < 0.001∗∗∗

Tests for the equality of proportions. H0 : ∆ = 0,Ha : |∆| <> 0. ‡ Not significant on OLS
with clustering. Results indicate only moderate differences in placing trust (buying), but
substantial differences in honoring trust (shipping).
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Comparing Treatments
Place Trust (Buy) Honor Trust (Ship)

Asymmetric 0.443* 0.233 0.700** 0.664*
(2.276) (0.911) (3.076) (2.374)

Simultaneous 0.382+ 0.072 0.752** 0.655**
(1.929) (0.308) (3.145) (2.581)

Stages -0.094*** -0.074*** -0.091*** -0.079***
(-13.748) (-5.382) (-10.305) (-4.870)

Pos. Reputation 0.191*** 0.108***
(5.882) (3.645)

Neg. Reputation -0.362*** -0.225***
(-6.001) (-3.731)

McFadden R2 0.100 0.208 0.101 0.139
N 2400 2400 1787 1787
Clusters 160 160 160 160

Maximum likelihood estimates of the probabilities of buying and shipping (Logistic Re-
gressions). Absolute z-statistics in parentheses (adjusted for clustering), significant at
α = 0.05(∗), α = 0.01(∗∗), α = 0.001(∗∗∗). Sequential Treatment as reference cate-
gory, constant omitted.
StefanWehrli (ETH Zürich) What’s really in a Name? VIU - December, 6th 2007 13 / 22



Reputation Effects

Reputation Effects on the Decision to Buy and Ship
Place Trust (Buy) Honor Trust (Ship)

Asym Seq Sim Asym Seq Sim
Stages -0.043* -0.122*** -0.051* -0.057* -0.109*** -0.086**

(-2.012) (-5.293) (-2.003) (-2.187) (-3.416) (-3.257)
Pos. Rep. 0.398*** 0.204*** 0.169* 0.189* 0.116** 0.158**

(3.839) (5.360) (2.426) (2.373) (2.700) (2.710)
Neg. Rep. -0.793*** -0.179* -0.488*** -0.455*** -0.120 -0.243**

(-6.071) (-2.374) (-5.533) (-3.800) (-1.378) (-2.647)
Constant 2.396*** 2.517*** 2.474*** 2.280*** 1.943*** 2.431***
McFadden R2 0.227 0.225 0.216 0.120 0.136 0.138
N (Clusters) 720 (48) 960 (64) 720 (48) 560 (48) 674 (64) 553 (48)

Note: Maximum likelihood estimates of the probabilities of buying and shipping (Logistic Regres-
sions). Absolute z-statistics in parentheses (adjusted for clustering), significant atα = 0.1(†), α =
0.05(∗), α = 0.01(∗∗), α = 0.001(∗∗∗). Polynomials of stage not reported.
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Feedback Submissions
1. Asymmetric Treatment

Pos Neg None Total
Ship 182 46 200 428

42.5% 10.8% 46.7% 100%

Not Ship 3 107 22 132
2.2% 81.1% 16.6% 100%

185 143 222 560

3. Simultaneous Treatment

Pos Neg None Total
Ship 195 32 203 430

45.4% 7.4% 47.2% 100%

Not Ship 2 107 14 123
1.6% 87.0% 11.4% 100%

197 139 217 553

2. Sequential Treatment

Pos Neg None Total
Ship 247 47 144 438

56.4% 10.7% 32.9% 100%

Not Ship 8 199 29 236
3.4% 84.3% 12.3% 100%

255 246 173 674

Compare Proportions

Pos Neg

Treat 1 vs Treat 2 -0.139** -0.032
Treat 1 vs Treat 3 -0.029 -0.059
Treat 2 vs Treat 3 0.110* -0.027

No oppression of negative feedback due to retaliation power! Reciprocity might
increases positive feedbacks in the sequential treatment.
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Effects on Submission Rates (SEQ / without ship)
Buyer Seller

Partner’s ... Pos Neg Pos Neg
Pos. Feedback 0.616*** -0.654* 1.082*** 0.379

(3.736) (-2.210) (6.339) (1.396)
Neg. Feedback -1.400* 0.721*** -0.796+ 1.738***

(-1.972) (3.761) (-1.943) (7.904)
Pos. Reputation 0.032 0.014 0.037* -0.033

(1.435) (0.704) (2.047) (-1.620)
Neg. Reputation -0.168*** 0.150*** -0.098* 0.044

(-3.449) (5.198) (-2.563) (1.470)

Pseudo R2 0.016 0.022 0.030 0.049
N 834(64) 834(64) 991(64) 991(64)
Events 254 246 255 159

Maximum likelihood estimates of the time to feedback (Cox Proportional Hazard
Rate Models) incorporating partner feedback as time-varying covariates. Absolute z-
statistics in parentheses (adjusted for clustering), significant at α = 0.05(∗), α =
0.01(∗∗), α = 0.001(∗∗∗). Models without shipping variable.
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Effects on Submission Rates (SEQ / with ship)
Buyer Seller

Partner’s ... Pos Neg Pos Neg
Shipping 2.521*** -2.235*** 1.702*** -1.273***

(5.789) (-8.199) (4.528) (-4.500)
Pos. Feedback 0.356* 0.066 0.869*** 0.792**

(2.111) (0.273) (5.090) (2.880)
Neg. Feedback -0.516 -0.004 0.130 1.215***

(-0.689) (-0.018) (0.319) (5.538)
Pos. Reputation 0.035 0.004 0.043* -0.048*

(1.451) (0.180) (2.383) (-2.302)
Neg. Reputation -0.055 0.009 -0.030 -0.014

(-1.112) (0.312) (-0.715) (-0.440)

Pseudo R2 0.049 0.091 0.048 0.067
N 834(64) 834(64) 991(64) 991(64)
Events 254 246 255 159

Maximum likelihood estimates of the time to feedback (Cox Proportional Hazard Rate
Models).
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Effects on Submission Rates (SIM)

Buyer Seller
Partner’s ... Pos Neg Pos Neg
Shipping 3.039** -2.714*** 0.871 -1.565***

(3.010) (-6.895) (1.454) (-4.126)
Pos. Reputation -0.021 0.083* 0.040 0.117*

(-0.463) (2.454) (0.823) (2.441)
Neg. Reputation 0.030 -0.045 -0.230* 0.086

(0.396) (-0.820) (-1.978) (1.193)

Pseudo R2 0.027 0.147 0.019 0.083
N (Clusters) 553 (48) 553 (48) 550 (48) 550 (48)
Events 197 139 91 80

Maximum likelihood estimates of the time to feedback (Cox Proportional Hazard Rate
Models).
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Conclusions

Place trust Feedback helps surprisingly little to solve the buyer’s trust
problem. Differences with stranger treatment are very
small. The sequential (eBay-like) treatment shows lowest
levels of placing trust.

Honor trust Feedbacks give strong incentive for sellers to honor trust.
Sequential regime shows poor performance in enforcing
trustworthiness, although still better than without any
feedbacks.

Feedback Submission Sequential treatment shows a higher feedback
submission rate, but information seams less credible.
Submission behavior looks weekly determined by direct
and indirect reciprocity.

Recommendation Replace sequential regime with simultaneous
solution where feedbacks are revealed after both partners
have rated!
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Appendix
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