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Abstract

Customer markets are characterized by long-term relations between buyers
and sellers. Long-term relations evolve if buyers trust sellers to provide high
quality and if sellers are trustworthy. However, changes in the terms of this
implicit contract may antagonize customers and disrupt the relation. We
experimentally show that mutually beneficial long-term relations frequently
prevail in markets for experience goods, and that price rigidity after a
temporary cost shock is much more pronounced if price increases cannot be
justified by cost increases. Hence, long-term relations on customer markets
mitigate market failure of the “lemons” type, but are prone to price stickiness.
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1. Introduction

The intuition that implicit contracts between buyers and sellers are an important source
of pricerigidity has been eloguently developed by Arthur Okun (1981). Okun coined the term
“customer markets’ for markets with long-term relations between buyers and sellers. On
customer markets, he argued, sellers may be reluctant to increase prices in response to
temporary cost shocks because changes in the terms of the implicit contract may antagonize
customers and disrupt the customer relation. Okun also speculated that customers may be less
antagonized if price increases can be justified by increases in sellers’ costs. Hence, according
to this intuition, long-term relations on customer markets are a source of price rigidity, but

price rigidity isless pronounced if price increases can be justified by cost increases.

Despite the importance of price rigidity in macroeconomics and industrial organization,
relatively little was known about the empirical validity of Okun’s intuitions until recently (see
Carlton 1989 or Wynne 1995 for surveys). This lack of empirical knowledge is surprising
since customer markets are of utmost economic importance. According to Blinder et al.
(1998, p.302), “about 85 percent of all the goods and services in the U.S. nonfarm business
sector are sold to ‘regular customers’ with whom sellers have an ongoing relationship”. The
reason why relatively little was known is that most theories of price stickiness rely on
variables that are either unobservable by conventional methods or unobserved in practice.
Hence, “the abject failure of the standard research methodology to make headway on this
critical issue in the microfoundations of macroeconomics’ (Blinder et a., p. 3) motivated
researchers in recent years to use “unorthodox approaches’ to investigate the issue of price

rigidity in customer markets.

Empirical evidence on the relevance of Okun’s intuitions comes from questionnaire and

experimental studies. In a much-cited questionnaire study, Kahneman, Knetsch and Thaler



(1986) have investigated fairness perceptions of price increases in the general public. They
find that people perceive price increases to be more acceptable if they can be justified by cost
increases. However, their findings also suggest that price rigidity does not depend on whether
buyers and sellers have a one-time or a long-term relation. In a compelling interview study
Blinder et a. evaluate motives for pricing decisions from the perspective of the sellers.
Systematic interviews with managers who are responsible for pricing decisions show that
long-term relations are common and important, and that managers are careful not to
antagonize their customers by their pricing decisions. The authors find support for the notion
that managers believe customers to be less antagonized when price increases can be justified
by cost increases. Much to their surprise, they do not find that price rigidity is related to long-
term relations. In a similar interview study with Swedish firms, Apel, Friberg and Hallsten

(2001) find that implicit contracts are the most important explanation for price rigidity.

Experimental evidence usefully complements findings from questionnaire studies
because market interaction can be observed in controlled environments. Cason and Friedman
(2002) study price rigidity in an opaque market in which buyers develop customer relations to
save on search costs. The authors show that higher search costs tend to induce customers to
remain with their seller which, in turn, increases the sellers’ market power and induces consi-
derable price rigidity. However, the authors do not investigate the hypothesis that price rigi-
dity is less pronounced if price increases can be justified by cost increases. The relevance of
this hypothesis is investigated in a series of three closely related papers (Kachelmeer,
Limberg and Schadewald 1991a, 1991b, Francios et al. 1995). These papers find weak and
non-persistent price rigidity when price increases cannot be justified by cost increases.
However, these studies do not analyze customer markets because long-term relations are

excluded by design in these experiments. It is important to note that all experimental studies



cited above analyze markets for “inspection goods’. In such markets, no quality uncertainty

prevails.

Our experimental study is the first to investigate long-term relations on markets for
experience goods as an explanation of price rigidity. For experience goods, quality
uncertainty prevails in the sense that buyers learn the quality of the good only after the
purchase. The reason why we analyze markets for experience goods is our focus on how trust
in customer relations generates price rigidity. We believe that trust is an important factor
shaping customer markets in addition to saving on search costs in an opaque market. In fact,
Okun (p. 141) noted that “the extent to which firms are likely to enjoy repeat patronage
depends both on the satisfaction of customers with previous purchases and their confidence
that the supplier will maintain good performance.” Hence, long-term customer relations may

be upheld if buyers trust sellersto provide high quality and if sellers are trustworthy.

We compare behavior in two experimental markets which differ with respect to whether
buyers and sellers can develop long-term relations. Both markets are opague in the sense that
market outcomes cannot be publicly observed, and on both markets quality uncertainty
prevails. High quality is more valuable to buyers, but its provision is more costly to sellers. In
the “customer market”, buyers can trade repeatedly with the same seller and can thus develop
long-term trading relations. In contrast, thisis not possible on the “anonymous market” where
buyers and sellers do not know whom they trade with. In this market, economic theory
predicts the “lemon outcome” (Akerlof 1970). That is, low quality is provided at low prices
because sellers cannot build a relation-specific reputation by providing high quality. In
contrast, in the “customer market”, upholding customer relations by providing high quality at
a reasonable price may also be profitable to sellers if this induces customers to return to this

sdler.



To analyze whether customer relations are upheld and whether they partially resolve the
“lemons’ problem, we compare the anonymous market and the customer market. To analyze
whether the customer market causes price rigidity, we compare price adjustment in response
to a cost shock in the two markets. To analyze the “cost justification” hypothesis of price
rigidity, we compare price adjustment in two customer markets which exclusively differ with
respect to the information about the cost shock. In one treatment, buyers are informed about
the cost shock (i.e., information is public), and in the other treatment they are not (i.e.,
information is private to sellers). Hence, with public information a price increaseis “justified”

by a cost increase, while with private information it is not.

Our main results are as follows. First, we find that long-term customer relations are
frequently upheld, and that average quality is about three times higher when customer
relations are possible. Higher quality on the customer market comes at a higher price, but
upholding the relation is profitable for both sellers and buyers on average. Hence, we find that
customer relations partially resolve the lemons problem. Second, we show that price rigidity
is more pronounced on the customer market than on the anonymous market after a temporary
cost shock. We show that customers tend to penalize sellers for price increases and, in
particular, for providing low quality by terminating the customer relation. Third, we show that
price rigidity is more pronounced if the price increase cannot be justified by a cost increase. In
this case, sellersincrease prices much less, and bear considerable losses to avoid antagonizing
customers. In al, we show that customer markets mitigate the “lemons’ problem but are
prone to price stickiness. Since long-term customer relations are upheld in our customer
market because buyers trust sellers to provide high quality, this paper also demonstrates how

trust can shape market outcomes.



We proceed as follows. Section 2 explains the advantages of an experimental approach
to price rigidity in customer markets, and relates this study to the literature. Section 3 explains

the experimental design, section 4 presents the experimental results, and section 5 concludes.

2. An experimental approach to pricerigidity in customer markets

We test three hypotheses about to how trust shapes customer markets. Our first
hypothesis H1 is that customer markets resolve the “lemons’ problem. This hypothesis has
already casually been suggested in the seminal article by Akerlof (see also Arrow 1973). That
is, we test whether buyers trust sellers to deliver higher quality in a customer market than in
an anonymous market.' We expect this hypothesis to hold because two previous experimental
studies have found that long-term relations endogenously form in markets with quality
uncertainty, and that they improve on market performance. Kollock (1994) obtains these
findings by comparing markets with and without quality uncertainty and private vs. public
offers. Brown, Falk and Fehr (2002) investigate a gift exchange labor market in which buyers
(firms) choose prices, and sellers (workers) choose the quality (effort). They compare two
markets which differ with respect to the anonymity of market participants. They find that
long-term relations are upheld in non-anonymous markets, and that these relations are
mutually beneficial. However, both studies analyze stable environments, and do, therefore,

not investigate whether long-term relations cause price rigidity.

To test the “lemons’ hypothesis, we compare market outcomes on the customer market
and on the “anonymous market”. Note that our anonymous market does not correspond to an

“auction market” as characterized by Okun. On auction markets homogenous goods are



traded, and trading is organized as in exchanges for stocks or raw materials. Such markets are
most closely approximated by experimental double auction markets. In contrast, we compare
two posted-offer markets in which sellers post prices and in which goods are non-
homogenous. We do not compare our customer market to a double auction market because to
isolate the role of long-term relations we need to compare two settings which are otherwise

identical (ceteris paribus variation).

The second hypothesis we test is the “invisible handshake” hypothesis H2. We analyze
whether price increases on the customer market tend to undermine trust and disrupt the
customer relation. Because we investigate markets with quality uncertainty, both increasing
one's price and providing low quality may disrupt the customer relation. For example, Okun
(p. 154) suggested that “once the firm draws a clientele with attractive implicit contracts, any
deviation unfavorable to customers is seen as a violation of these contracts.” Hence, our

design also serves to investigate the relative importance of price and quality changes.

The third proposition we test is the “cost justification” hypothesis H3. We investigate
whether customers are more willing to tolerate price increases if these are justified by cost
increases. To this end, we compare price adjustment on the customer market when buyers are
informed about the cost shock with a situation where buyers are not informed about the shock.
Hence, we do not compare a cost and a demand shock to investigate the validity of the “cost
justification” hypothesis. Okun suggested that prices are more flexible after a cost shock than
after an increase in demand because price increases are perceived as more fair by customersin
the former case. However, comparing cost and demand shocks involves aloss of experimental

control because cost and demand shocks may differ in severa dimensions. Instead, our

! Note that the mechanism that leads to the "lemons outcome" of low quality at low pricesin our paper as well
asin the studies cited in this section is of the moral hazard type, while the mechanism described by Akerlof
(1970) is of the adverse selection type.



approach of implementing a controlled variation of information conditions tests hypothesis

H3 more directly.

Supportive evidence for H3 is provided by Blinder et a. (p. 157). The authors ask
managers. “Does the understanding that prices should remain fixed hold when your costs
increase, or do customers see price increases as justified when costs increase?’ The responses
(n = 111) were as follows: “When costs increase, our customers normally a) still want us to
hold our prices (15.3%), b) attitudes are mixed (13.5%), tolerate price increases (71.2%).”
Note that these findings reflect managers beliefs about customers’ price tolerance. However,
we cannot infer from these responses how managers beliefs trandate into actual pricing
decisions or firm profits. For example, are managers willing to antagonize 15 or maybe 30
percent of their customers to increase profits on the remaining customers? While
guestionnaire studies are particularly useful to obtain information about decision-makers
beliefs and attitudes, they are inapt to study market interaction, and ultimately, price rigidity.
In contrast, our experiment analyzes market interaction under controlled conditions, but

motives of market participants must be inferred from observed behavior.

3. Experimental Design

Section 3.1 provides a general description of the design and section 3.2 explains the

procedures and parameters in detail. Section 3.3 presents the predictions.
3.1 General description of the experimental design

In our experiment, two markets operate simultaneously: a customer market (CM) and an
anonymous market (AM). In both markets, an experience good is traded. That is, buyers only
learn the quality of the good after the purchase. The essential difference between the two

markets consists in the possibility to become a repeat customer. In the CM, buyers and sellers



can trade with the same partner repeatedly. Buyers receive an offer from a particular seller,
and decide whether to uphold their relation with this specific seller. In contrast, the AM is
anonymous. In the AM, buyers face offers from a number of unknown sellers, and due to the

anonymity of the market, they cannot establish a customer relation with a specific seller.

In the CM one buyer and one seller are matched at the beginning of atrading phase. In
each period the seller posts a price to his buyer, and chooses the quality he provides in case
the buyer accepts. If the buyer accepts his seller’s price offer, he learns the quality of the
good, and is re-matched with the same seller in the next period. Thus, the customer relation is
upheld as long as the buyer continues to accept his seller’s offers. However, if the buyer
rejects an offer from his seller, the customer relation is terminated. As a consequence, both
the buyer and the seller participate in the AM from this period on. According to this
procedure, the customer relation starts with an exogenous match, but is endogenously upheld
by customers. The reason why we start the relation with an exogenous match is that the focus

of our study is on trust within the relation, not on consumer search.

In the AM al sdllers smultaneously post prices to al buyers. Buyers see a list of
anonymous price offers and can choose from these offers in random order. If a buyer accepts
an offer, neither the seller nor the buyer can identify the trading partner. Hence, trading in the
AM is completely anonymous. All buyers and sellers who are in the AM in a particular period
remain there for the rest of the trading phase. A consequence of this procedure is that market
participants can only switch from the CM to the AM, but not from the AM to the CM. This
procedure implements a "grim trigger" strategy by customers. This enforces an "unforgiving”
behavior that is empiricaly plausible (Engle-Warnick and Slonim (2003) show that this
strategy is chosen by about 80 percent of the first movers in infinitely repeated trust games).
This grim trigger strategy provides sellers in our experiment with strong incentives not to

antagoni ze customers since customers cannot return to the seller at alater point.



To investigate the effect of information about the cost shock, we implement two
treatment conditions (see table 1). In the treatment labeled PRIVATE, only the sdllers are
informed about the cost shock, while in the treatment called PUBLIC both sellers and buyers

are informed about the cost shock.

Table 1: Overview over experimental conditions

I nfor mation about cost shock is

PRIVATE PUBLIC
Customer market (CM) CMPrivate CMPublic
Anonymous market (AM) AMPrivate AMPublic

3.2 Procedures, parameters and infor mation conditions

Each experimental session has 5 trading phases with 10 periods each. In all sessions, 8
sellers and 4 buyers participate. In each period a seller can at most sell one unit of the good
and a buyer can buy at most one unit. At the beginning of each trading phase 3 sellers and 3
buyers are randomly matched as trading pairs starting on the CM. All other participants start
on the AM. As a consequence, there are at |east five sellers and one buyer on the AM plus al
trading pairs who at some point have terminated the customer relation in the CM. This

constellation implies that there is always an excess supply on the AM of 4 units of the good.

Participants can earn points by trading. These points are converted into money at the
end of the experiment at a commonly known exchange rate. Participants payoffs are Price —
Sler Costs for a seller and Buyer Value — Price for a buyer if atrade is concluded, and zero

otherwise.
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Table 2: Buyer values and seller costs

buyer values | seller costs surplus
High quality 200 80 (t=3:120) | 120(80)
Low quality 100 40 (t = 3: 60) 60 (40)

Table 2 shows the parameters of buyer values and seller costs. High quality is twice as
valuable for buyers, but providing high quality is aso twice as costly to the sellers as
providing low quality. Therefore, the total surplus of a high-quality trade is twice the surplus
of alow-quality trade. Since quality differences directly trandate into efficiency differences,
we will concentrate on reporting quality differences below. In period t = 3 of each trading
phase a temporary cost shock of 50 percent occurs. Hence, costs increase from period 2 to 3
from 80 to 120 for a high-quality good, and from 40 to 60 for a low-quality good. Note that

costs fall back to the previous level from period 4 on.

The information conditions are as follows: In both treatments the payoff calculation, the
number of trading phases and periods, as well as the buyer values are common information.
The subjects do not know exactly how many sellers and buyers there are on the AM and the
CM, but they are informed that there are always more sellers than buyers in the AM. The
exact seller costs given in table 2 are only known to the sellers, but the buyers know that
seller costs are lower for delivering low quality than for high quality, and that the costs are the

same for all sdllers.

The two treatments exclusively differ with respect to the information about the cost
shock. In both conditions, sellers are informed about the cost shock at the beginning of period
3. Buyers are informed about the cost shock in PUBLIC but are not informed about the shock

in PRIVATE, and this is known to sellers. In particular, the information sellers obtain in

11



PRIVATE has three aspects. Sellers know a) that costs increase by 50 percent, b) that this cost
shock is temporary (they know that costs will fall back to the previous level in period 4), and
c) that buyers are not informed about a) and b). In PUBLIC, a) and b) hold for both buyers
and sdllers, and sellers know that buyers are informed about a) and b). Note that our
observations from period 3 are responses to the cost shock because participants are informed

about the cost shock at the beginning of period 3.

At the beginning of each session the participants are randomly assigned to one of the
booths in the computerized laboratory (we use the software z-tree, Fischbacher 1999). Written
instructions are handed out which explain the experimental procedures in detail.? All subjects
read instructions for both roles. There are no control questions, but subjects can ask questions
before the experiment starts. Roles are randomly assigned in the first period and kept
throughout the entire session. The written instructions contain no information on the sellers
cost parameters, which are only displayed on sellers' computer screens from period 1 on. The
information on the cost shock is shown on a separate screen that appears at the beginning of
period 3. In PRIVATE, the screen explicitly states that the information about the shock is
shown to sellers only and that buyers do not have any information about the cost shock. In
PUBLIC, the screen is shown to both buyers and sellers, and the information about the cost

shock is announced aloud by the experimenter.

At the end of each period, subjects in both treatment conditions only get information
about the outcomes (i.e., price, quality, and own profit) of their own transaction. That is,
neither participants in the CM nor in the AM know about market outcomes (like average
quality, transaction prices etc.) in the AM. Hence, both markets are opague in the sense that

no information about overall market outcomesis provided to market participants.

2 Instructions are available from the authors upon request.
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3.3 Predictions

In the AM, the theory of competitive markets predicts the “lemons outcome’, according
to which low quality is provided at a low price. In particular, because of the anonymity of
market interaction in the AM, arational and self-interested seller always provides low quality.
Because of the excess supply (of 4 units in each period) in the AM, prices should be driven
down to the cost of providing low quality, i.e., to 40 units (see table 2). However, we expect
convergence to be slow and imperfect in the AM for three reasons. First, the AM isopaquein
the sense that market participants only get information about their own transaction, but not
about market outcomes. This lack of market feedback information is expected to lead to slow
convergence (see Cason and Friedman for an extended discussion). Second, sellers in our
experiment know buyer values, and fairness considerations may prevent prices from falling to
costs. In particular, sellers may be reluctant to undercut each other knowing that the entire
surplus goes to the buyers if prices equa costs. Third, buyers may trust sellers despite the
anonymity of market interaction. It is known from many experimental studies on trust games
that people have a tendency to trust others even in perfectly anonymous one-shot interactions

(e.g., Berg, Dickhaut and McCabel995).

Two features of the CM contribute to the persistence of long-term customer relations.
First, markets are opaque. Participants in the CM only get feedback about their own market
transaction, but do not know qualities and prices provided on the AM. Therefore, buyers have
insufficient information to rationally determine whether to remain with their seller or whether
to terminate the customer relation to “experiment”, i.e., to uncover prices and qualities on the
AM. However, a particular rule of our experiment may induce customers to remain with their
seller. The rule is that the termination of a relation cannot be revoked. This rule makes
“experimentation” potentially more expensive for buyers because they cannot return to the

CM upon finding out that they earn less on the AM than on the CM. However, buyers know

13



that the experiment has 5 phases in which participants can gather experience with both
markets. Hence, we would expect customer relations to be terminated at a higher rate in early

phases and in late periods.

The second feature contributing to the persistence of long-term relations is that buyers
may trust sellers to provide high quality. Suppose a buyer trusts a seller to provide high
quality, and, upon receiving high quality at a “fair price”, continues to trust the seller.
Suppose further that the buyer terminates the relation upon receiving bad quality or upon
experiencing a price increase. Then, the seller is tempted in each period to reap a one-time
gain by providing low quality, but has to trade off this one-time gain against the cost of losing
his customer. While this cost is not known exactly to the seller because the market is opague,
it may be profitable for the seller to provide high quality if the relation can be maintained for
sufficiently many periods with sufficient probability (see Brown et a. for a more detailed
account). A similar reasoning applies to price choices after the cost shock. Accordingly, a
seller may find it profitable to refrain from increasing his price after the shock to avert

antagonizing and losing his customer.

The remaining potential length of the customer relation may be an important
determinant of termination for two reasons. First, antagonizing the customer on the CM is
more costly for the seller in early periods because the risk of not being able to trade on the
AM is higher in early periods. Second, if the customer terminates the relation in an early
period, more periods of profitable interaction on the CM are foregone (see James 2002 for a
more detailed analysis). These two factors lead us to expect that customer relations tend to be
terminated at a higher rate in late periods. However, since termination incentives are opposite

for buyers and sellers, we have no clear prediction for the rate with which relations end.
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4. Results

We conducted 12 runs in each treatment at the University of Erfurt. In total, 288
undergraduate students from various disciplines participated in our experiment. Subjects

earned € 15.3 (US$ 15, approx.) on average within about 120 minutes.

Table 3 summarizes important differences between the CM and the AM. The table
shows the quality and prices averaged over al subjects, phases and periods. As can be seenin
the table, high quality is provided about three times as often in the CM as in the AM. In
particular, high quality is provided in 59 percent of the transactions in the CM, but only in 20
percent in the AM. We henceforth code high quality as 1, and low quality as 0. This alows us
to speak of the percentage of high quality provided as “average quality”. Higher quality in the
CM comes at a higher price. In fact, the average price is 45 percent higher in the CM (115.1)

thanin the AM (79.9).

Table 3: Overview (averages, al periods, al phases, both treatments)

Customer Market | Anonymous Market
(CM) (AM)
Traded Quality 0.59 0.20
Transaction Price 1151 79.9
Buyer Earnings 43.9 39.7
Seller Profits 47.8 12.2

Since trading high quality fully tranglates into higher gains from trade (see table 2), the
customer market yields considerable efficiency gains. In addition, both buyers and sellers earn

more on the CM. In particular, average buyer earnings are 43.9 on the CM and 39.7 on the
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AM, and average seller profits are 47.8 on the CM, but only 12.2 on the AM. Hence,

upholding the customer relation is mutually profitable on average.

Statistical testing for differences between the CM and the AM is problematic. The
reason is that observations from the two markets are not strictly independent. For example,
prices in the AM might be affected by the experience of subjects who were exogenously
allocated to the CM but failed to uphold the relation. As a consequence, selection problems
prevail. Thus, we test for differences between the CM and the AM by considering the strictly
independent observations of the first period in the first phase. We test transaction prices of
those who were exogenously allocated to the CM (average 103.8) against those who were
exogenously allocated to the AM (average 85.7). A Mann-Whitney test reveds that
transaction prices are indeed higher in the CM (p = 0.010, one-tailed test). Comparing quality
choices analogously across the CM (0.44) and the AM (0.22) yields a weakly significant
difference (p < 0.100, Chi-square test, x°= 3.24, df =1). Seller profits are significantly higher
(p = 0.000, Mann-Whitney test) in the first period in the CM (45.9) than in the AM (9.2).
Buyer earnings are also higher in the CM (40.9) than in the AM (32.3) in period 1 (p = 0.000,

Mann-Whitney test).

We conclude that while the AM did not fully converge to the lemons outcome, the CM
produced much better market outcomes. Average quality on the CM is much higher, and
trading on the CM is mutually profitable for buyers and sellers. Hence, long-term relations in

the CM at least partially resolved the lemons problem, as suggested by hypothesis H1.
A) Pricing in customer markets

We now discuss how trust in customer markets affects prices, and, in particular, how
price responses differ across markets and treatments. Subsection B) considers quality, C)

profits, and D) analyzes the determinants of customer relations.
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Figure 1: Average transaction prices with public information (PUBLIC)
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Figure 1 shows average transaction prices per period in the two markets with public
information (PUBLIC). To facilitate the exposition, we aggregate prices over all 5 phases (see
appendix C for average prices in each phase). Severa facts are evident from inspection of
figure 1. First, prices are higher in CMPublic than in AMPublic. Second, prices do respond to
the cost shock in both AMPublic and in CMPublic. Third, average prices are relatively stable
in AMPublic, but tend to increase in CMPublic. Increasing prices in CMPublic result from a
selection bias. The buyers with the lowest “tolerance” for high prices (i.e., those with the
lowest degree of trust that the seller will provide high quality) tend to drop out of the CM in
early periods. In addition, higher quality is strongly associated with higher prices, and
providing low quality tends to disrupt the customer relation (see section D). As a conse-

guence, customer relations exhibiting low prices and low quality tend to be disrupted first.

Figure 2 shows average transaction prices in the two markets when information is
private (PRIVATE). Aswith public information, average prices are higher in CMPrivate than

in AMPrivate, and prices have a positive trend in CMPrivate which is absent in AMPrivate.
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We again observe a pronounced reaction to the cost shock in period 3 in AMPrivate, but
average prices do not seem to respond to the cost shock in CMPrivate. However, the price
responses are difficult to assess from mere inspection of the figures because price responses

are obscured by the upward trend in CM which results from the selection bias.

Figure 2: Average transaction prices with private information (PRIVATE)
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The simplest way to correct for this selection bias is to consider price changes. We
calculate how individual sellers’ transaction prices responded to the cost shock (i.e., changed
from period 2 to 3). Note that we correct for the bias by only considering transaction prices of
those sellers in period 2 who also transacted in period 3. The average price response in the

CM (for both information conditions and all phases) is 11.2, while it is19.8 in the AM.

To evauate the "invisible handshake" hypothesis H2, we examine whether prices are
more rigid in the CM than in the AM. We use the relative under-reaction of pricesin the CM
as a measure of price rigidity. For example, [(ACM - AAM) / AAM] measures price rigidity

for both information conditions jointly, where A is the average change in transaction prices
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from period 2 to 3. According to this measure, prices were 43.4 percent [= (11.2 - 19.8) /

19.8] morerigid in the CM than in the AM which provides support for hypothesis H2.

Table 4: Price adjustment in response to cost shock

Customer market Anonymous market Pricerigidity
) @) ©) 4) ®) (6) () (8
. . Effect of . . Effect of
CMPrivate CMPublic information AMPrivate AMPublic information PRIVATE PUBLIC
on CM on AM

al phases  4.15 16.40 0.000 20.72 19.61 0.954 -0.80 -0.16
phase 1 4.40 23.65 0.013 23.03 29.21 0.507 -0.80 -0.10
phase 2 -0.79 12.39 0.028 16.75 31.31 0.225 -1.06 -0.58
phase 3 0.71 13.19 0.043 23.78 13.94 0.149 -0.98 0.05
phase 4 10.63 14.56 0.032 17.00 17.56 0.773 -0.47 -0.09
phase 5 4.92 17.87 0.002 14.54 14.87 0.954 -0.70 0.27

Notes: Columns (1), (2), (4) and (5) show the average change of transaction prices from period 2 to period 3 (=

A). Columns (3) and (6) test for the effect of information on price adjustment. They show p-values of Mann-

Whitney tests (one-tailed for CM, two-tailed for AM). Columns (7) and (8) show price rigidity measured by

the average underreaction of price changes in the CM according to [(ACMPrivate - AAMPrivate) /

AAMPrivate] and [(ACMPublic - AAMPublic) / AAMPublic], respectively. All CM values are changes of

transaction prices for a given customer relation.

To evaluate the "cost judtification™ hypothesis H3, we compare price responses in the

customer markets across information conditions. At the individual level, we find that 79.6

percent of sellers increase their prices in CMPublic, while only 40.3 percent of sellers do in

CMPrivate. When aggregating over al 5 phases, we find that the average price response to

the cost shock is almost 4 times more vigorous with public information (16.4, see column 2 of

table 4) than with private information (4.2) in the CM. Mann-Whitney tests show that prices
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respond significantly more in CMPublic than in CMPrivate. This is true when aggregating
over al 5 phases (p = 0.000), and also holds at the 5 percent level for each individual phase

(see column 3).

To evaluate the effect of information about the cost shock on price rigidity, we have to
compare the relative underadjustment of prices in the CM across treatments. Table 4 shows
that the average price response over all 5 phasesis vigorous in AMPrivate (20.7, see first line
of column 4) but weak in CMPrivate (4.2, see column 1). The same holds for individual
phases. For example, the average response was in excess of 14.5 in each phase of AMPrivate,
but was close to 0 in two phases in CMPrivate. In contrast, price responses are much more
similar in the two markets with public information (19.6 vs. 16.4). As a consequence, overall
prices are 80 percent more rigid in the CM than in the AM with private information, but only

16 percent more rigid with public information (see columns 7 and 8 of table 4).

If we analyze the responses of posted prices (rather than accepted prices as above)
across information conditions in the customer market, we find that price offers on average
increase by 7.5 in CMPrivate, and by 17.1 in CMPublic. This difference across information
conditions is highly significant (p = 0.000, Mann-Whitney), and suggests that sellers
anticipated that they tend to be turned down by customers if they increase prices too much

without justification (i.e., in CMPrivate).

In al, we conclude that customer markets cause pronounced price rigidity if price
increases cannot be justified by cost increases, but that price rigidity is much less pronounced

if the priceincrease isjustified by a cost increase, as suggested by hypothesis H3.

B) Quality

Figure 3 shows the percentage of transactions in which high quality is provided

(“average quality”) for both markets and information conditions. Average quality is higher in
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the CM than in the AM from period 1 on. While quality is relatively stable at low values in
the AM, quality further increases in the CM to its peak in period 9, and then sharply falsin
period 10. The increase in quality until period 9 reflects that higher quality tends to be
associated with higher prices in the CM. Again, this increasing trend can be explained by a
selection bias. Since providing low quality tends to disrupt the customer relation, customer

relations with high quality tend to be upheld at a higher rate (see section D for details).
Figure 3: Average quality
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The sharp drop in period 10 is an “endgame” effect that is frequently observed in finite
trust (and public goods) games (e.g., Selten and Stoecker 1986). This sharp drop suggests that
sellers provide high quality in the CM for strategic reasons. Sellers seem to have understood
that providing low quality tends to disrupt the customer relation, and that upholding the
relation is profitable (see table 3). However, providing high quality ceases to be profitable for
sellersin the last period since it cannot induce customer loyalty, i.e., induce a buyer to uphold
the relation by definition. It is remarkable that finite long-term relations are apt to induce

systematically higher quality in the CM than in the AM up to period 9. Remember that all
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participants knew that the customer relation can at most last for 10 periods. Accordingly,
depending on players rationality and experience, one would expect quality to fal at some
point before the end of the game (see Ch. 5 in Camerer 2003). However, the results of Engle-
Warnick and Slonim suggest that players behave relatively similar in a simple finite trust
game (5 period) and an equivaent infinite trust game. The authors find that a lot of
experience is needed (more than 20 repetitions) to yield clear behaviora differences between
the finite and the infinite game. We only repeat the game 5 times (phases), and find no

significant differences in buyer trust (breakup) or seller trustworthiness (quality) over phases.

Figure 3 seems to suggest that the cost shock depresses quality more with public than
with private information. However, the decline in quality is not significantly different in the
AM across information conditions (Mann-Whitney test, p = 0.323). If we control for the
selection bias in the CM analogoudly as for prices (i.e., by considering how quality within a
customer relation changes from period 2 to 3), we find the following. Average quality falls by
12.5 percentage points (from 75% to 62.5%) in CMPrivate, and by 17.4 percentage points
(from 59.1% to 41.8%) in CMPublic. However, these changes are not significantly different
(p > 0.3, Chi-square test, x* = 1.84, df = 2). We conclude that the information about the cost

shock had no significant effect on quality.
C) Profitsand Earnings

Upholding the customer relation is profitable for both buyers and sellers on average (see
table 3). However, the gains from trusting on the CM are unequally distributed. Sellers benefit
much more from upholding the relation than buyers. In particular, sellers earn aimost four
times as much in the CM than inthe AM (47.8 vs. 12.2), but buyers on average only earn 10.2
percent morein CM than in AM (43.9 vs. 39.8). This implies that buyers can sanction sellers

by terminating the relation, and that sellers have a strong incentive not to antagonize

22



customers by increasing prices or by providing low quality. The average “sanction” of
terminating the relation for a seller is 35.2 per period (= 47.8 - 12.2), and results from two
sources. Firgt, trading on the AM s less profitable for sellers because prices are lower on the
AM than on the CM. Second, and more importantly, there is a high risk of not being able to

trade on the AM which means that seller earnings are zero.

An interesting question is who bears the burden of the cost shock in the customer
market. Of course, the cost shock depresses overall earnings since the gains from trade fall by
athird, ceteris paribus (see table 2). Since the relation is profitable for sellers, they should be
willing to bear the burden of the cost shock if doing so contributes to uphold the relation.
According to hypothesis H3, the extent to which it does depends on the information available
to customers. Hence, we would expect that sellers bear more of the burden when information
about the shock is private than when it is public. This is indeed the case. With private
information, the sellers bear the brunt of the cost increase because they are reluctant to
increase prices, and reduce quality only a little. In particular, seller losses in period 3 (as a
percentage of period 2 profits) are more than twice as large as buyer losses (46.3 vs. 18.9
percent) on the CM when information is private. In contrast, with public information, buyers
on the CM suffer losses that are about five times as large as seller losses. In particular, with
public information buyers lose 62.3 percent of their earnings, while sellers only lose 12.6
percent of their profits (again relative to period 2). Hence, sellers are able to shift the burden

of the cost shock to customers with public information but not with private information.

Interestingly, there are no pronounced long-term effects of the cost shock on seller
profits or customer earnings in the CM. If we test seller profits across treatments by period
(Mann-Whitney tests), we only find a significant difference in period 3 (p = 0.002), all other
periods are insignificant (p > 0.487). Buyer earnings are only different in periods 3 (p =

0.010) and 6 (p = 0.011) at the 5 percent level.
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D) Customer relations

In total, 360 trading pairs start on the CM (= 12 runs x 3 pairs x 2 treatments x 5
phases). These pairs can uphold their relation for at most 10 periods. The average breakup rate
is similar in both treatments (16.4% in CMPrivate, 17.2% in CMPublic). The difference
between the two treatments is at a maximum in the shock period (34.5% in CMPrivate, 20.3%
in CMPublic). In the last period, the breakup rate is remarkably high (24.3% in CMPrivate,
36.6% in CMPublic). As a consequence, still 47.2 percent of all possible customer relations

are upheld in period 3, while this percentage drops to 15.0 in period 10.

To analyze the determinants of customer relations, we run a maximum likelihood probit
regression (see table 5). A probit regression has the advantage that the estimates for dummy
variables can be interpreted as the change in probability of a breakup. In particular, DF/dx is

the marginal effect for a discrete change of the dummy variable from O to 1.

The insignificant estimate for (1) Treatment shows that the probability to terminate the
relation is not different with public or with private information, which is what we expect in all
non-shock periods. Phase (2) isinsignificant, and Period (3) is weakly negative. This suggest
that relations tend to break-off early in a phase, but the tendency to uphold relations is not
different across phases. Both of these findings are surprising. Given our discussion of search
in opague markets in section 3.3, we would have expected customer relations to be more pre-
valent in late phases, when participants have gained experience with the market institutions.
The (weakly significant) negative estimate for (3) is surprising since firms should be more
hesitant to provide bad quality in early periods than in late periods (where the cost of ter-
minating the relation is lower). However, this seems only to hold for the very last period. The
estimate for Last period (4) indicates that the probability that arelation is terminated is 34.77

points higher in the last period than in other periods. This suggests that some customers anti-
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cipated that sellers are not going to be trustworthy and will deliver low quality in period 10

(as most of them do, see figure 3). Hence, many customers seem to understand that sellers can

be more reliably trusted if they have an incentive to be trustworthy. But when thisincentiveis

altogether absent in the last period, a considerable portion of customers ceases to trust.

Table 5: Probit regression

dependent Variable: probability of breakup of dF/dx P>I4

customer relation
(1) Treatment (dummy, 1 =PUBLIC) .0079 0.731
(2) Phase .0093 0.218
(3) Period -.0121* 0.024
(4) Last period (dummy) BATT*** 0.000
(5) Shockperiod (dummy) .1556* ** 0.000
(6) Shockperiod * public info (dummy) - 1177%* 0.001
(7) Thisperiod's posted price .0030*** 0.000
(8 Priceincrease from last period (dummy) .0702* 0.020
(99 Extent of price change from last period -.0000 0.998
(10) Large (> 30 units) price increase (dummy) -.1104* 0.010
(11) Large (> 30 units) price cut (dummy) .0624 0.403
(12) Last period bad quality (dummy) .3986*** 0.000

Notes: n = 1346, Prob > ChiZ = 0.0000, Log likelihood = -540.32, Pseudo R? = 0.1675;

*** = ggnificant at the 0.1 percent level, ** = 1 percent, * = 5 percent.

Estimates (5) and (6) capture the effect of the shock period in the two treatments. The

estimate for Shockperiod (5) indicates that the probability of separation is 15.56 points higher
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in period 3, and (6) suggests that the probability of breakup is 11.77 points lower with public
information. Even though prices increase much less in CMPrivate than in CMPublic in
response to the cost shock (see table 4), the breakup rate is higher in CMPrivate. This
indicates that sellers only partly anticipated that customers are antagonized by unjustified

price increases.

The estimates (7) to (11) jointly capture the effect of pricing on the termination of
customer relations. (7) shows that higher levels of prices contribute to disruption, and (8)
shows that if prices are increased, the probability of disruption is 7.0 points higher. Customers
reacte to the extent of price increasesin arather surprising manner. Larger price increases (9)
apparently do not additionally contribute to termination. Surprisingly, very large (by more
than 30 units) price increases (10) reduce the probability of breakup. Apparently, very large
price increases seem to be interpreted by customers as a signal that the seller is going provide
high quality. In contrast, very large price cuts (11) do not reduce the probability of breakup.
Finally, the quality provided by the seller in the previous period has the quantitatively
strongest effect on termination. The highly significant estimate (12) shows that providing low
quality increases the probability of termination of the customer relation by 39.9 points in the

subsequent period.

5. Concluding remarks

This paper demonstrates how trust can shape market outcomes. In particular, we
provide the first experimental investigation of how long-term customer relations cause price
rigidity in markets for experience goods. While we believe that our study provides interesting
insights, we also feel the need to further explore price rigidity in customer markets.

Fortunately, our experimental design lends itself to investigate some additional aspects of
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price rigidity in customer markets. For example, the design can easily be adapted to analyze
asymmetriesin price rigidity. To do so, a hegative cost shock could be implemented in period
3 and the price adjustment could be compared with the price response to the positive shock. It
would aso be interesting to further investigate the implications of strategic trust for price
rigidity. We speculate that many sellers do not respond to the cost shock by increasing prices
and are willing to bear the corresponding costs in period 3 because they hope to reap the gains
from trading with loyal customers in the remaining 7 periods of the game. To test for the
importance of this trade-off, one could implement a cost shock in, say, period 7 and compare
this price response with the onein period 3. If strategic trust isimportant, price rigidity should
be less pronounced after the shock in period 7 because the gains from trading with loya

customers can now only be reaped in fewer periods.
Four remarks concerning the interpretation of our results seem appropriate.

First, we show that finite long-term relations cause price rigidity in customer markets.
In particular, it was known to al participants in our experiment that the customer relation can
last for 10 periods a most. In contrast, standard theory must assume infinite horizons to
demonstrate possible effects of customer relations with perfectly rational and self-interested
agents (e.g., Klein and Leffler 1981). Fairness motives are likely to provide an explanation for

this discrepancy (see appendix 1 of Brown et a. for atheoretical discussion).

Second, while the intuition that price increases may antagonize customers motivated our
experiment, our findings also draw attention to the importance of quality reductions. In
particular, our results show that providing low quality is even more disruptive to customer
relations than price increases. Sellers anticipating this have an incentive to leave prices and
quantities unchanged after temporary cost shocks. That customer relations may not only

induce price rigidity but also “quality rigidity” is illustrated in the extreme example of the
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“Nickel Coke’. Levy and Young (2002) argue that because of an implicit contract with its
customers, Coca-Cola not only held the nominal price of a bottle constant over a period of 70
years (from 1886 to 1959), but aso held quality constant over this period despite important
cost and demand shocks. However, firms may be forced to choose between price and quality
adjustments at some point. Whether price or quality rigidity is likely to be more pronounced
may importantly depend on the relative “visibility” of price and quality changes. For example,
the journal Consumer Reports (1994, 59(10), p. 618) reports that “the typical can of dog food
once held 14 ounces. Now it holds 13.2 ounces. The can itself hasn’t changed - and neither
has the price.” Rotemberg (2002) provides further examples of how almost imperceptible

quality reductions can be used to mask price increases.

Third, our study demonstrated that long-term relations cause price rigidity in a setting in
which reputations for providing high quality could only prevail within the relation. That is,
seller reputations were relation-specific in our experiment, and reputations could not be
transmitted to other potentia buyers. However, if sellers can develop general reputations
through markets (e.g., by advertising) or socia networks (see Huck and Tyran 2003),
incentives for upholding personal long-term relations can be much different than in the

absence of these transmission channels.

Fourth, we find that long-term relations are profitable for sellers in our experiment.
However, while long-term relations clearly have benefits, they may aso have drawbacks in
more complex environments. For example, Grayson and Ambler (1999) suggest that long-
term customers may hold higher expectations on service quality than one-time customers.
Since higher expectations increase the potentia for dissatisfaction with a given service

quality, firms may have to incur higher costs to avert termination of the customer relation.
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Appendix A: Instructions

(Original instructions were in German. The instructions were the same in both
treatments. In the private information treatment the information on the temporary cost shock
was shown on sellers’ screens only at the beginning of period 3. In the public information
treatment the information about the cost shock was shown on all participants screens.)

General information on the experiment
You are taking part in a market experiment. At the end of the experiment you will be paid
according to the decisions you make. Please read these instructions carefully.

Earnings. During the experiment you earn points. The total income in points you earn during
the experiment will be converted in Euros at the rate 1 point = 0.012 € and paid to you in
cash.

Please note: During the experiment all participants decide independently and anonymously,
I.e., no participant will ever learn the identity of the persons with whom he interacts.
Therefore it isimperative that all participants observe the following rule: During the
experiment all communication is prohibited, i.e. you are not allowed to speak or express
otherwise your self. Should you have any questions please ask the experimenter.

Overview of the experimental procedures

In the experiment there are buyer s and sellers. Whether you are a buyer or a seller will be
randomly determined at the beginning of the experiment and displayed on your computer
screen. Y ou will keep your role throughout the whole experiment.

The experiment is divided into several trading periods.

In every trading period a seller can sell one unit of a good and a buyer can buy one unit of the
good. The seller can produce the good either in high or in low quality. The quality determines
the production costs the seller incurs and the value of the good to the buyer.

Sellers and buyers can earn points by concluding atrade. A seller earns points if he sells the
good at a price which exceeds his costs of production, a buyer earns points if he buys a good
whose val ue exceeds the purchase price.

In every period a seller’ s task is to determine the price at which he sells the good. Moreover,
he determines whether he will deliver high or low quality. This determines the production
costs he incurs and the value of the good to the buyer. At the time of purchase a buyer knows
only the price but not the quality of the good and hence he does not know the value of the
good.

Calculation of your incomein a period

* Income of a buyer. For a buyer, a unit of a good has the following values: low quality:
100, high quality: 200. These values are the same for all buyers. The income of abuyer is
calculated as follows: income = value of the delivered good — price.

If a buyer decides not buy a good in a period, his income is 0. If he buys at a price that
exceeds the value of the good delivered, he makes aloss. Losses will be subtracted from your
income.



* Income of a seller. A seller has low production costs if he produces a low quality good
and high production costs if he produces a high quality good. The exact production costs
are only known to the sellers and will be displayed on the sellers computer screen. The
production costs are the same for al sellers.

If aseller does not sell hisgood in a particular period, hisincomeis 0 in this period. If he sells
his good, hisincomeis calculated as follows:
income = price — production costs subject to quality.

Every participant receives an additional 150 points at the beginning of the experiment.

How to trade
There are two markets: market | and market I1. Trading rules differ across markets.
Trading rulesfor market |

On market 1, a specific seller trades with a specific buyer, i.e. aseller and a buyer form afixed
matched trading pair aslong asthey are trading on market 1. This means that you deal with
the same person aslong as you stay on market I.

A seller makes an offer by determining a price and the quality he will supply. Thisaso
determines his production costs and the value of the good for the buyer in case he accepts. On
market | a seller sees the following input screen:

Feriod

Unit Froduction costs

low guality

high guality

You are on market |

Flease enter your price offer I:l

Flease choose which quality you will deliver ¢ low guality
= high quality

Help
Flease enter your offer and press "OK" fo contfinue.
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The production costs of high and low quality will be displayed. The seller makes his offer by
entering a price and clicking on the quality he deliversif the buyer accepts. By clicking on the
0.k.-button he submits his offer to the buyer. After this, the offer can not be revised.

Please note: The buyer will only see the price but not the quality the good. Only upon
acceptance does he learn the quality and hence whether the good is of high or low value to
him and which income he has earned.

A buyer will seethe following screen:

—Period

You are an market |
Yourvalue of a low quality good is 100

“ourvalue of & high quality good is 200

Your seller's price offer is

Do you want to accept this offer?

accept | | not accept

— Help

Click on"accept' or "not accept”

The buyer decides, whether to accept or reject the offer by clicking the corresponding button.
 Thebuyer acceptsthe offer

The buyer will see an income screen with the following information: price; the delivered
guality of the good (low or high); the value of the good (100 or 200) and hisincome for this
period (= vaue — price)

The seller receives an income screen with: the price; his production costs, subject to the
quality he has produced; hisincome in this period (= price — production costs subject to the
produced quality).

Only if the buyer has accepted the offer, will both stay on market 1, i.e., the seller will submit
an offer to the same buyer in the following period.

* Thebuyer rgectsthe offer

After argjection on market |, both buyer and seller trade on market I1. The seller submits a
new offer for the current period and the buyer can buy one of the available offers on market
Il.
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Trading ruleson market 11

On market 11 there are several sellers and several buyers. There arealwaysmore sellers
than buyers, i.e., even if all buyersaccept an offer there will be some sellers, who will not
sell their good. Contrary to market | an offer cannot be submitted to a specific buyer and a
buyer cannot identify which seller has made a particular offer.

How to submit an offer

Every sdller has to submit an offer in every period by determining a price and the quality of
his good.

A sdller will see the following input-screen:

~Period

1

Unit Froduction costs

lowy quality

high guality

fou are on market II.

Flease enter your price offer Iil

Please chooge which quality you will deliver ¢ low quality
© high guality

~ Help

Flease enter your offer and press the "submit’ -hutton

The production costs of a high and low quality good will be displayed. The seller makes his
offer by entering a price and clicking on the quality he will produce if a buyer accepts his
offer. By clicking on the “submit”-button with the mouse he submits his offer. Once an offer
is submitted it cannot be revised.

* Thedecision of the buyers

A list of all offers on market Il in decreasing order of price will be displayed to buyers on that
market. It is not possible to infer which seller has made a specific offer.

Please note: Buyers can only see the prices offered but not, which quality will be delivered.
Only on acceptance does a buyer learn the quality of the good he bought and thus whether it
has ahigh or alow value for him and which income he has earned in this trade.




Buyers will see the following input-screen:

Period
Offer Ho. | Price
accept offer | | no purchase
‘Yau are an market 1.

Yourvalue of a low quality good is 100

‘fourvalue of a high guality good is 200
Hilfe
Ifyou wantto accept an offer, click on the corresponding price in the list and press the "accept offer'-button
Ifyou don'twant to accept an offer, press the "no purchase™hutton.

The buyers on market 11 are asked, one after another, whether they want to accept one of the
available offers. A first buyer is randomly chosen. This buyer will see all available offers on
market 1. If he wants to accept an offer, he clicks on it with the mouse. With another click on
the “accept offer”-button the trade is concluded and the offer isremoved from the list. If he
does not want to buy any offer he clicks on the “no purchase”-button. As soon as the first
buyer has finished his decision, the next buyer is randomly chosen. He will see all offers that
are still available on market Il and decide whether to accept an offer.

Once dl buyers have decided they will be informed via an income screen:

whether they have concluded atrade; at which price they have purchased; whether the good is
of low or high quality; the value of the good (100 or 200) and the income in this period (=
value — price).

Sdllers, in turn, are informed via their income screen: whether they have sold their good; their
income in this period (= price — production costs subject to the produced quality).

Therewith the trading period is over and a new one starts in which new trades can be
concluded.
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Trading phases and accessto market | and market 11
There will be several trading phases. Every trading phase consists of 10 trading periods.

When a new phase starts the period counter at the top left of the screen will start again with
period 1. In every trading phase some sellers and buyers start on market 1. A seller and a
buyer stay on market | as afixed pair, aslong as the buyer accepts the seller’ s offers. As soon
as the buyer regjects an offer they both join market 11 and stay there until the trading phase
ends after 10 periods. It is not possible to return to market 1. The sellers and buyers who start
on market | are randomly chosen and randomly matched.

At the beginning of a new trading phase sellers and buyers are again randomly chosen and
matched such that nobody will trade with the same person when starting again on market 1.

All sellers and buyers who do not start on market | are on market 11 for the whole 10 periods
of atrading phase.
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Appendix B: Screensannouncing the cost shock in period 3

At the beginning of period 3 the information on the temporary cost increase was shown on the
screens below. In the private information treatment (PRIVATE) the following screen was
shown to sellers:

In the public information treatment the screen below was shown to both sellers and buyer.
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Appendix C: Average transaction prices with public information (upper panel) and private information (lower panel)
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