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. Introduction

In a recent paper Hart and Moore (2008) developeary which provides a basis for long-
term contracts in the absence of noncontractiblestments. The theory is also capable of
rationalizing the employment contract, which fixeages in advance and leaves discretion to
the employer. The theory rests, however, on stimeftavioral assumptions that lack direct
empirical support and deviate in important waysrfrthe assumptions made in standard
contract theory. For this reason, and becauseeptientially far-reaching implications of
the new theory, it seems particularly importanptovide empirical support for the theory. In
this paper, we provide an experimental test of somihe key predictions of the theory of
Hart and Moore (2008). In doing so, we identify neahavioral forces that can neither be
explained by traditional contract theory nor byreatly existing behavioral models. These
forces are, however, predicted by the Hart-Mooréionothat competitively determined

contracts perform the function of reference points.

It is useful to start with some background and wation. According to the standard
incomplete contracts literature, trading partigslfit difficult to write a long-term contract
because the future is hard to foresee. As timeegaasd uncertainty is resolved, the parties
can complete their contract through renegotiatibme typical model supposes symmetric
information and no wealth constraints, so that @abargaining ensures ex post efficiency.
However, there is a hold-up problem: as a consespien renegotiation, each party shares
some of the fruits of prior (non-contractible) istments with the other party. Anticipating

this, each party under-invests.

While this approach has been useful for studyirgpiaswnership (see Grossman and
Hart (1986), Hart and Moore (1990)), it has beess laseful for studying the employment
relationship and the internal organization of lafgms. In order to broaden the approach,
Hart and Moore (2008) develop a theory based omdéee that an ex ante contract, negotiated
under competitive conditions, shapes parties’ lemtiénts regarding ex post outcomes. A
party compares the ex post outcome to other outsqmeemitted by the contract, and if he
does not get what he feels entitled to he is aggdeand shades on non-contractible aspects
of performance. This yields a tradeoff between i@mtial rigidity and flexibility. A flexible
contract is good in that parties can adjust tostage of nature, but bad in that there is a lot of
shading. In contrast, a rigid contract is goodhattthere is little shading, but bad in that

parties cannot adjust to the state of nature.



Although some of the assumptions underlying the ehage broadly consistent with
well-established behavioral concepts such as mderdependent preferences (e.g.,
Kahnemann and Tversky (1979), Kdszegi and RabirDGP0 self-serving biases (e.g.,
Babcock and Loewenstein (1997)), and social prata® (e.g., Rabin (1993), Fehr and
Schmidt (1999)), there is not yet any empiricaldevice that directly supports the idea that
contracts are reference points for trading relatgos. It is the aim of this study to close this

gap with evidence from a controlled laboratory ekpent.

Our experiment is based on the payoff uncertaintgehin Hart and Moore (2008). In
this model, a buyer and a seller trade one uné sfandard good, but there is uncertainty ex
ante about the buyer’s value and the seller's ¢dsis uncertainty is resolved ex post, and
there is symmetric information throughout. Howewealue and cost are not verifiable, and so
state-contingent contracts cannot be written. Thedeh assumes that ex post trade is
voluntary. Given that value and cost are uncerthiere may be no single price such that both
parties gain from trade at this price whenever eanceeds cost. Thus, to ensure trade, a
range of possible prices may be required in theasete contract. However, under the

assumptions of the model, this leads to ex posieggment and shading.

In Hart and Moore (2008), the first best can beieadd if either value or cost is
certain, given that lump sum transfers are possihl¢he experiment, we rule out lump-sum
transfers. A consequence is that the first-beatltre®es not apply, and we can simplify
matters by assuming that only the seller's cosinisertain. We also make the simplifying

assumption that only the seller can shade.

In the experiment buyers and sellers meet and acinét date 0. Trade of zero or one
unit of a good occurs at date 1. There are twe@stat nature: a good state, in which a seller’s
cost is low, and a bad state, in which cost is highdate 0, the state of nature is uncertain.
Contracting involves two steps. In the first stegguyer determines what type of contract he
wants: a flexible contract or a rigid contract.amigid contract, the price is fixed; a flexible
contract defines a price range out of which theebwyill pick the price after the state of
nature has been realized. In the second step,dhiact is auctioned off to sellers. The
auction not only determines which of the sellers glee contract but also defines the contract
terms (i.e., the fixed price in rigid contracts d@hd lower bound of the price range in flexible
contracts). The buyer and seller then move to tlaehey are now in a situation of bilateral
monopoly, and the state of nature is determinedddtakes place only if the date O contract

allows for a mutually beneficial outcome in theliad state. Competition ensures that the
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price in the rigid contract is sufficiently low thiade is possible only in the good state, while
trade is always possible in the flexible contrduntthe flexible contract, the buyer picks a
price above the seller’s cost from the price ramgéehe rigid contract, only the fixed price is
available. After trade occurs (if it is possibld#)e seller decides whether to shade. Shading
takes the form of costly sabotage: the seller speesburces to lower her quality from normal
to low. Shading has a small cost for the sellergvaatly reduces the buyer’s value.

Under the assumptions of the standard economic In{cateonality, selfishness and
sub-game perfection), the prediction for this ekpent is straightforward. Since shading is
costly, sellers should always provide normal gyalitrespective of the contract type and the
price. Buyers should anticipate the sellers’ betvagind therefore always choose the lowest
price permitted by their contract. The competitatection used to assign contracts to sellers
should ensure that the fixed price in rigid contsaand the lower bound of the price range in
flexible contracts is at the competitive level. Aatingly, both contract types yield the same
outcome in the good state of nature, while onlyftarible contract allows for trade in the

bad state. This implies that buyers should alwégmse the more profitable flexible contract.

However, if the behavioral assumptions of Hart avidore (2008) apply, the
prediction is different. The assumption that coctsare reference points does not affect the
prediction concerning the competitive auction oates. But if contracts define reference
points, the contract type may affect the selletglify choice. Since rigid contracts pin down
outcomes, sellers get what they expect and shooticb@ aggrieved. Accordingly, shading
should not occur in rigid contracts. In flexiblent@cts, in contrast, sellers may be aggrieved
if they get a lower price than they had hoped fidris may trigger shading. In response,
buyers may either increase the price in flexiblatcacts to avoid shading or accept the
possibility of getting low quality. Either way, thieference dependent behavior of sellers has
a negative impact on the buyers’ profit in flexillentracts. Thus, if the willingness to engage

in shading is strong enough, buyers may find swigho rigid contracts profitable.

What are the results of the experiment? They agehain line with Hart and Moore
(2008). The auction process indeed induces strongpetition for contracts. Both the fixed
price in rigid contracts and the lower bound of phige range in flexible contracts converge
to the competitive level over time. However, desptie fact that, in principle, buyers have
the possibility to pay the same prices in both $ypé contracts when the good state is
realized, we observe that buyers pay significartigher prices in flexible contracts.

Moreover, depending on the price paid, there issictamable seller shading in flexible

—3-



contracts in the good state. In contrast, theadnmst no shading in rigid contracts. Under the
parameter values of the experiment, the rigid @mttrs more profitable than the flexible
contract even though it precludes trade in thedtate. Furthermore, a substantial fraction of

buyers choose the rigid contract.

It is worth noting that these results not only pd@vempirical support for the model of
Hart and Moore but they also constitute new insginto the behavioral economics of
fairness. To see this in more detail it is impatrt@nnote that rigid contracts typically lead to
very low earnings for the seller and a very unedstribution of the gains from trade. Thus,
by proposing a rigid contract, a buyer makes amiupiroposal so that one would expect the
sellers to shade a lot under rigid contracts. bt, ftheories of inequity aversion (Fehr and
Schmidt 1999, Bolton and Ockenfels 2000) suggetttiere should be considerable shading
in the rigid contract since the surplus is verywamy distributed. Likewise intention-based
fairness theories (Rabin 1993, Charness and R&dig, Dufwenberg and Kirchsteiger 2004,
Falk and Fischbacher 2006) also suggest that wtevald be shading in the rigid contract
since the choice of the rigid contract signals eatlngenerous intentions (the rigid contract
lowers the seller’'s payoff in the good state arel/pnts trade in the bad state, and so it would
be generous of the buyer to choose the flexibldraot). However, despite the very uneven
distribution of the gains from trade the sellerehlashade in rigid contracts.

Our evidence becomes even more puzzling — whenedethirough the lens of
traditional theories of fairness — if we compare libw frequency of shading in rigid contracts
with what happens under flexible contracts. In lditer we observe a lot of shading even
though the sellers receive a higher share of tiesgaom trade than under rigid contracts.
This pattern of shading across contract types mpkeect sense, however, if competitively
determined contracts provide reference points wiemand special normative status. We
thus believe that our experiment reveals a new \bete force: ex ante competition
legitimizes the terms of the contract, and aggneset occurs mainly about outcomes within
the contract and not about the contract itself.

The paper is structured as follows: In sectionwk describe the design of our
experiment and provide details on procedures. @etli contains the behavioral predictions.

We present our results in section IV and discussitin section V. Section VI concludes.



1. Experimental Design

In this section we present our experimental dessgwtion II.A roughly summarizes the main
features of the implemented market. We then spékéydetails of the experimental game in

Section II.B, followed by a description of the expeental procedures in Section I.C.

IILA. Overview

We implement an experimental market where buyerd s@llers meet to trade. Each
transaction involves two dates. At date O the trggiarties meet and conclude a contract. At
date 1 they trade zero or one unit of a producdeérs do not yet know the state of nature at
date 0. Accordingly, a flexible contract that alkbadjustments to the realized state of nature
may be desirable. The market setup implies thablgigxceeds demand. Accordingly, sellers
compete for contracts with buyers at date 0. Thecatfion of contracts takes place in two
steps: First, each buyer determines whether heswardonclude a flexible or a rigid contract.
Then a competitive auction determines which sejjets the contract. All contracts are
incomplete, because quality cannot be perfectlycifpd, i.e. a contract cannot prevent a
seller from choosing low quality instead of normgaklity. The uncertainty about the state of
nature is resolved at date 1. However, while tla¢estf nature is observable to the trading
parties, it is not verifiable. This implies thatt& contingent contracts are infeasible. Trade
occurs only if the contract terms are such thah ha#rties can benefit from trading in the
realized state of nature. Otherwise the partie& walay and realize an outside option. In case
of trade the buyer refines the terms within thetbnof the contract and the seller determines

the quality.

[I.B. Experimental Game and Parameters

There are 28 market participants in each experiaha@ession, 14 in the role of buyers and 14
in the role of sellers. In each of the 15 periofithe experiment sellers and buyers interact in
groups of two buyers and two sellers. To minimize tole of reputational considerations,

these interaction groups are randomly reconstituteyery period.

In each period buyers and sellers have the posgitnl trade a product. While every
buyer can buy at most one unit of the product geiog, each seller can sell up to two units.
Since there is an equal number of buyers and seltbrs implies that the supply of the
product is twice as large as the demand. Thusrselhce competition for buyers. When a
buyer purchases a unit of the product from a saikepayoff is given by his valuation for the
productv minus the pricg. The payoff of the seller is calculated as théed&nce between
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the pricep and the production cost While the buyer’s valuation for the product degen
only on the seller's ex-post quality choigethe seller’s production cost also depends on the
realized state of natue There are two states of the world: a good stte d), in which the
seller's production costs are low and a bad swte ), in which the production costs are
high. The good state occurs with probabilify= 0.8.

The payoffs of buyers and sellers can be summaagddllows:
Buyer’s payoff: 78 =V(Q) —p.
Seller’s payoff: 7‘E=p—C(q, 9-

When trade takes place sellers can choose betw@equality levels: normal qualityy(= q")

or low quality ¢ = d). The production costs for low quality are slightigher than the
production costs for normal qualitg{g’, 9 > c(q, 9. The idea is that it is most convenient
for sellers if they simply do their job. They cdmowever, sabotage output (at the expense of a
small cost) if they want tb.For each unit of the product which a seller carsait — either
because he lost the contract to the other selldisirtrading group at date O or because his
contract does not allow for a mutually beneficraldie at date 1 — he realizes an outside option
of xs = 10. When a buyer is unable to trade a unit efgtoduct at date 1, he also realizes an
outside option okg = 10.

Tablel summarizes the cost and value parameters oixherienent:
Insert Tablel here
Each period of the experiment is structured asvast
Date 0: Contracting
Step 1: Random formation of interaction groups

At the beginning of every period the interactioowgrs consisting of two buyers and two
sellers are randomly determined. The rematchingadicipants at the beginning of every

period makes sure that reputation effects canrayt plsubstantial role in our experiment.
Step 2: The buyer’s contract choice

Before buyers’ contracts are auctioned off to sglleach buyer has to decide which
contract type he wants to offer in this period. It is importaatnote that the buyer can

choose only the type of the contract, while theialcterms of the contract are defined by

4 An alternative interpretation is that there isack-boxed incentive technology for good qualityg(ethe seller
is punished in case of shading).
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the sellers in a competitive auction process laterSpecifically, the buyer can choose
between two types of contracts: rigid contratts ) and flexible contractd €f). A rigid
contract fixes the price at date 0. The level of fixed pricep’ is endogenously
determined in the subsequent contract auction.alicéon is set up in such a way that the
fixed price lies always in the following intervad: O [c(d|,g) + Xs, m] = [35, 75], wherem

is the exogenously set maximum for the fixed price.flexible contract, in contrast,
specifies a price range'[ p] at date 0 out of which the buyer can choose theah price

at date 1. The upper bound of the price range agi@xously fixed and identical to the
buyer’s valuation of the product when the sell@vites normal qualityp” = v(q") = 140.
The lower bound of the price range is endogenadstgrmined in the subsequent contract
auction. The interval of potential lower price bdans identical to the one for fixed prices

in rigid contractsp' O [35, 75].
Step 3: The sellers’ contract auction

When both buyers in an interaction group have ahdbseir contract type, the two
contracts are auctioned off to the sellers. Theusece of the auctions is randomly
determined within each group. In case of a rigidtiarct, the auction directly determines
the fixed pricep'. In case of a flexible contract, the auction detaes the lower bound of
the price rang@'. In both cases the auction starts off at 35 aed thcreases by one unit
every half second. Each of the two sellers has teomuhat allows him to accept the
contract at any time during the auction. Thus,fitst seller who is willing to accept the
displayed fixed price or the displayed lower primund respectively gets the contract.

The seller who loses the auction and does nothgetdntract realizes the outside option

Xs.
Date 1: Trade
Step 4: Determination of the state of nature

After the contracts have been auctioned off tosléers, a computerized random device
determines the state of nature for each contrattpendently. Both sellers and buyers
observe the realized state for their contracts arel informed whether a mutually

beneficial transaction can take place or not. Treale always take place when the buyer

®> The minimum of 35 for the fixed price ensures tihet seller cannot make losses relative to hisidesisption
in the good state even if he provides low qualltiiis feature ensures that sellers do not refraamfchoosing
low quality, just because they want to avoid loggess aversion). The maximum of 75 for the fixeit® makes
sure that the price is always below the seller'st o the bad state of nature. This guaranteestthdé cannot
occur if the bad state is realized. However, aswillesee later on, in the experiment the upper libwas never
binding.
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has chosen a flexible contract, because the paicger allows the buyer to choose prices
that cover the seller's cost in both states of meatin the case of a rigid contract, in
contrast, trade occurs only in the good state hinliad state the fixed price is always
lower than the seller’'s cost, such that mutuallgdieial transactions are not feasible. If

trade does not occur, the buyer and the sellezestileir outside optionsd andxs).
Step 5: The buyer’s price choice

Once the state has been revealed, the buyer caseltive actual trading price. In a rigid
contract the buyer does not have a choice, sire@tice has already been fixed at date 0
and cannot be changed. In a flexible contract, vewehe buyer can determine his price.
If the good state has been realized the buyer baose any price O [p', pT. In the bad
state the buyer has to make sure that the prisadB that the seller cannot make losses,
i.e., he must choose a price that satigfiés[c(d,b) + xs, v(q")] = [95, 140]°

Step 6: The seller’s quality choice

Sellers observe the price choice of their buyer #ugth determine their quality. In both
types of contracts the sellers have the choice dmtvwnormal ") and low () quality.
Remember choosing low instead of normal qualityeases the seller’s cost by 5 units
irrespective of the contract type and realizecestdhature (see Table ).

Step 7: Profit calculations

After the quality choice of sellers all decisiorsva been made. Profits are calculated and

displayed on subjects’ screens.
Step 8: Market information for the buyers

Subsequent to viewing the profit screen buyers gkstosome aggregated information
about the market outcome. Specifically, they afermed about profits of buyers in both
contract types averaged over all past periods.hEurtore, they learn how many buyers
have chosen the rigid contract and the flexibletramn in the current period.

The screen with the market information for buyemdsethe period. After this a new period

begins and the participants are randomly reassigmadew interaction group.

® Again we do not allow prices to be such that thkes can make losses by choosing low quality, bseave
want to avoid the possibility that people refraionfi shading due to loss aversion (see also Fook)ote

" The aim of the provision of this information wasrhake learning easier for buyers. Since our sallogvs for
many possible constellations (two contract types, $tates of nature, two quality levels, many @mjcéearning
from individual experience is rather difficult.
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[I.C. Subjects, Payments and Procedures

All subjects were students of the University of iébror the Swiss Federal Institute of
Technology Zurich (ETH). Economists and psycholtsgiwere excluded from the subject
pool. We used the recruitment system ORSEE (Gre20é4). Each subject participated in
only one session. Subjects were randomly subdividiedtwo groups before the start of the
experiment; some were assigned the role of buyatothers the role of sellers. The subjects’
roles remained fixed for the whole session. Alemactions were anonymous, i.e., the subjects

did not know the personal identities of their traglpartners.

To make sure that subjects fully understood thecgumares and the payoff
consequences of the available actions, each suigecto read a detailed set of instructions
before the session started. Participants thendiadswer several questions about the feasible
actions and the payoff consequences of differetibrzsz We started a session only after all
subjects had correctly answered all questions. @kehange rate between experimental
currency units (“points”) and real money was 15n®i= 1 Swiss Franc (~US $ 0.83, in

summer 2007).

In order to make the sellers familiar with the attprocedure we implemented two
trial auctions — one with a rigid contract and ovith a flexible contract — before we started
the actual experiment. In the trial phase eactersélhd his own auction, i.e., they did not

compete with another seller and no money coulddbeesl.

The experiment was programmed and conducted witree-(Fischbacher 2007). We
had 28 subjects (14 buyers and 14 sellers) inddour five sessions and — due to no-shows —
24 subjects (12 buyers and 12 sellers) in the mr@mgisession. This yields a total number of
136 participants in the experiment. A session thsteproximately two hours and subjects
earned on average 49 Swiss Francs (CHF 49 ~ USifi 4dmmer 2007).

I11. Behavioral Predictions

In this section we derive the predictions for oxperiment and discuss some design features.

I1ILA. Predictions under Pure Self-Interest

If we assume common knowledge of rationality andneysmaximizing behavior, the

predictions for this experiment are straightforwasihce shading on performance is costly,
purely selfish sellers provide normal quality ipestive of the realized price in both types of
contracts. Buyers anticipate sellers’ behavior ahdose the lowest price allowed by the
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contract. In the contract auctions trade rivalryween sellers implies that the fixed price in
rigid contracts, respectively the lower price boundflexible contracts, ends up at the
competitive level, i.ep” = 35 andp' = 358 Accordingly, when buyers choose their contract
types they anticipate the following outcomes: ia ood state of nature both contract types
deliver the same outcomer(= v(q") —p = 140 — 35 = 105), but in the bad state of natiee
flexible contract is more attractive, because livas for trade g = v(q") —p = 140 — 95 =
45), while the rigid contract leads to the realmatof the outside-optionvg = xg = 10). This
implies that buyers always choose the flexible @it We summarize the prediction of the

standard economic model as the
Standard Hypothesis:

a) Market forces imply that the fixed price in rigidrdracts and the lower bound of the price
range in flexible contracts end up at the competitevel, i.e.p’ =p' =35.

b) Sellers never choose low quality irrespective @ tbntract type and price level. Buyers
always choose the lowest price available in flexitntracts.

c) Buyer’'s profits are higher in flexible contractsathin rigid contracts. Therefore, buyers

prefer flexible contracts.

I11.B. Predictions if Contracts are Reference Points

According to Hart and Moore (2008), an ex antetram, negotiated under competitive
conditions, shapes parties’ entitlements regardirgpost outcomes. In Hart and Moore
(2008), a party compares the ex post outcome ttelse outcome permitted by the contract,
and if he does not get what he feels entitled tes faggrieved and shades on non-contractible
aspects of performance. In the Appendix we extead Bnd Moore (2008) to allow for the
case where parties may feel entitled to an outcotiner than the best outcome. The model’s
predictions are broadly similar to Hart and Mod8(8). Rigid contracts pin down outcomes,
sellers get what they expect, and so sellers d@raggrieved. Accordingly, shading should not
occur in rigid contracts. However, in a flexiblent@ct, the seller may be aggrieved and
shade if he gets a lower price than he had hoped\fe show that the heterogeneity in seller
entittements implies that the frequency of shadéndecreasing in price. Given this the buyer
will either increase the price in flexible contmtb avoid shading or accept the possibility of
getting low quality. Thus, although the flexiblentact guarantees trade in both states, the

& Remember: Sincg = 35 corresponds o= c(q',g) + xs and the seller must offer at leg@st c(q',b) + xs= 95 in
the bad state of nature, a seller can never beewaffsif he accepts a contract than if he accepsohtside
option.
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reference dependent behavior of sellers has aimegatpact on the buyers’ profit. Hence
flexible contracts may be less profitable thandigontracts. Reference dependent behavior
does not, however, change the auction outcomeryibetween sellers still ensures that the
lower bound of the price range in flexible contsa@nd the fixed price in rigid contracts, is

35. (Recall that we do not allow the price to falow 35.)
These considerations lead to the
Reference Point Hypothesis:

a) Market forces imply that the fixed price in rigidrdracts and the lower bound of the price
range in flexible contracts end up at the competitevel, i.e.p” = p' =35.

b) In rigid contracts sellers never choose low quairtgspective of the price level. In
flexible contracts sellers’ quality provision isiqgeg dependent. Heterogeneity in seller
entittements implies that the frequency of shadsgecreasing in the price. Given the
price dependence of quality, buyers may not chtlesdéowest price available in flexible
contracts.

c) Buyer’s profits in flexible contracts are lower thpredicted by the standard model. If the
impact of the reference dependent preferencesaasgtbuyers may even make higher

profits in rigid contracts than in flexible conttac

[ll. C. Discussion of Design Features

It is important to emphasize that the aim of théggr in not to determine whether people
succeed in choosing the optimal contract structWe. are interested rather in the more
fundamental question of whether the underlying behmal assumptions of the Hart-Moore
model turn out to be of empirical relevance. Tagtthis question in a clean and controlled
way, we have intentionally abstracted from manytbgcally relevant features of the model.
In this section we discuss to what extent the gitogtions and specific decision structures in

our experimental setup affect our predictions.

While Hart and Moore (2008) assume that shadingdppities of buyers and seller
are symmetric, we simplify matters by restrictingading to sellers. For the theoretical
investigation of optimal contracts this simplifimat would have serious consequences,
because it implies that a flexible contract canagfsvachieve the first best if the seller is given
the right to choose priceln other words, the trade-off between contracfledibility and

° In equilibrium buyers would choose the flexiblentact, sellers would accept the competitive lowece
bound at date 0, choose a price ex post equaktbukers’ valuationg(= v(q"), and provide normal quality &
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rigidity would be destroyelf However, since optimality of contracts is not fbeus of this
study, we avoid this problem by restricting the sétfeasible contracts. Specifically, we
exclude side payments and consider only structureshich the buyer decides about the
contract type and chooses the ex-post price. Runibre, since we aim at examining whether
and how the contract type affects the sellers’grarince choice, we maximize the contrast
between contractual rigidity and flexibility by it@menting extreme forms of contracts. In
the rigid contract the price is entirely fixed. Tiexible contract, in contrast, determines only
the lower bound of the price range and allows foy Basonable price above this limit (i.e.,
the upper bound is exogenously fixed at the buyaestimal willingness to pay” = v(q").**
Studying these extreme cases gives us the bestehanillustrate the trade-off between

rigidity and flexibility in contracts.

Another important simplification and limitation tisat we have not allowed the parties
to write informal state-contingent contracts. Feample, the buyer and seller could agree
that price will depend on the seller’s realizedtcasich is observed by both parties. Hart and
Moore (2008) discuss informal contracts of thisckifthey argue that such contracts may be
problematic in situations where there is a littiedd asymmetric information and the parties
exhibit self-serving biases. Under these conditicgech party may be able to convince
himself that the state is favorable to him. Thidikely to lead to aggrievement and shading,
as in the flexible contracts studied in this pa@#viously, a considerably more complicated
experiment would be required to test the role dbrimal state-contingent contracts in the

presence of asymmetric information and self-serbilages. We leave this for future work.

Hart and Moore (2008) assume that trading partesahoose the amount of shading
in a continuous way and that there is no upper damshading. For the sake of simplicity
we implement shading as a binary choice. While aenmmntinuous action space would
change details of our predictions, it would notaffour main hypothesis that price dependent
shading should occur only in flexible contracts.abidition, Hart and Moore (2008) assume
that trading parties are indifferent between pefary and consummate performance, i.e.,

shading is neither costly nor beneficial. Howewtkey emphasize that assuming indifference

q"). Redistribution of surplus from sellers to buy@sscause of competition) could be achieved thrdugtp
sum payments conditional on winning the contractian.

% Hart and Moore (2008, p. 34/35) discuss how thetligtions of the model can be rescued even if suyer
cannot engage in shading.

' Hart and Moore (2008) predict that buyers wouldfgr the flexible contract to be less extreme. Gitlee
decision structure and the restriction on pricéirsgin our environment, the optimal flexible caatt would set
the upper bound &, b) + x.. This would still allow for trade in the bad statenature, but it would eliminate
the room for aggrievement and shading in the baig stf nature.
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Is just a technically convenient way to captureittea that the cost of providing low quality
is not substantially higher or lower than the aafsproviding normal quality. With regard to
the aim of our paper, implementing strict indifiece between shading and normal
performance in the experiment would have been proatic. The reason is that indifference
would not rule out equilibrium shading under staddaconomic assumptions in our setup. In
order to make sure that shading cannot be explaipeople are motivated by pure self-
interest, we implemented costly shading. Howeviegesthe increase in the sellers’ costs is
low (c(d, 9 —v(q" ,9 = 5) relative to the damage which shading impasethe buyery(q") —
v(q) = 40), our setup is still in line with the spidt the modef?

It is obvious that the probabilities with which tiwo states of nature occur are
decisive for the relative attractiveness of rigmdi dlexible contracts. Since we intend to study
the impact of contract types on behavior, we needificient number of observations for
flexible and rigid contracts. The rigid contractimseresting only if the disadvantage due to
the non-existence of trade in the bad state ofreasunot too large. We therefore decided that
the good state of nature should occur with a higibability (° = 0.8)*3

V. Results

In this section we present and discuss our reslits. analysis of our data at the aggregate
level in Section IV.A reveals that the outcomesonfr experiment largely confirm the

reference point hypothesis and contradict the ptiextis of the standard economic theory. We
observe that there are significant differencessgrage prices and quality levels between rigid
and flexible contracts in the good state of nattmeSection IV.B we demonstrate how these
findings can be explained in light of the differgarice dependence of sellers’ performance
choices across the two contract types. SectiorS &hd IV.D illustrate that the predictions of

the reference point theory are also relevant fdividual behavior of sellers and buyer.

12 Alternatively we could also have chosen to male fhovision of low quality slightly less costly thahe
provision of normal quality. However, the case obity shading probably leads to stronger effedtseems
more likely that aggrievement triggers costly shgdihan that the absence of aggrievement causgdeptn
engage in costly voluntary cooperation. The redsdhat aggrievement certainly causes a negatirénsent,
while the absence of aggrievement may be complatelytral and may not imply the positive sentiment
necessary to induce costly cooperation. Of cotlhée remains an empirical question that shouldduressed in
future work.

13 Another way to make sure that we have a suffiaiemhber of observations in both contract types ddwve
been to assign contract types exogenously. Howdisrwould have changed the spirit of the expenime a
fundamental way. From the perspective of the seitecertainly makes a big difference whether theyds
himself chooses to limit his ability to adjust §iwéce ex-post or whether this is imposed by theseixpenter (see
the discussion in Section V).
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IV.A. Aggregate Findings

We find that our data are largely in line with thlfee parts of the reference point hypothesis
stated at the end of Section Ill. Table Il and Fgglsummarize our main results. Table II
presents averages of prices, quality choices,@uctitcomes, profits and contract choices for
rigid and flexible contracts in the good and badtestof nature. Figure | displays the

development of prices and quality choices over time

Insert Tablell here

IV.A.1. Auction Outcomes in Rigid and Flexible Contracts

We start with the competition part of the referepoint hypothesis. Figure | illustrates the
power of competition in the auction phase of oupesiment. The fixed price in rigid

contracts and the lower price bound in flexibletcacts converge to the competitive price of
35 over time. In the final period the auctions dalian average fixed price of 35.7 and an
average lower bound of 35.2. Because auction owsoane somewhat higher in the early
period of the experiment the overall averages &t liwe fixed price in rigid contracts and the
lower bound of the price range in flexible contsaate slightly above the predicted level of
35. Both averages turn out to be about 40 (seeeTHpl As expected a non-parametric
signed-rank test using session averages as ohsas/abnfirms that the auction outcomes for

rigid contracts and flexible contracts are not Bigantly different*

Insert Figurel here

IV.A.2. Prices and Quality in Rigid and Flexible Contracts

The fact that auction outcomes do not differ acrasstract types implies that, in principle,

the buyers would have the possibility to pay th@earices in both types of contracts when
the good state of nature is realized. Howeverhd teference point hypothesis is correct,
buyers in flexible contracts may have incentivegtwvease their prices above the lower price
bound, because low prices may aggrieve sellerdemttito shading. This is in fact what we

observe. In 75 percent of the flexible contractsvimch the good state has been realized,
buyers pay a price which is strictly above the IoWweund of the price range determined in
the auction. Although the lower price bound is oabout 40 on average, the average price
level is 51 (see Table II). This difference betwéle® actual price paid by the buyer and the

lower bound of the price range is very stable apelschot disappear over time (see Figure 1).

* The session averages for the fixed price in rigidtracts are: 37.3, 40.7, 40.5, 41.2 and 43.3.SHssion
averages for the lower bound of the price randteiible contracts are: 37.5, 41.6, 40.5, 38.7 4B84d.
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In rigid contracts, in contrast, the final pricedste 1 is equal to the fixed price which has
been determined in the auction at date 0. We hlagady shown above that these prices are
around 40 on average and converge to the competgixel of 35 over timé& This implies
that in the good state buyers pay on average sulaha higher prices in flexible contracts
than in rigid contracts. A non-parametric signedkréest confirms that the price difference
between rigid and flexible contracts is statisticalgnificant (p-value = 0.031 (one-sidedf).

Although prices are close to the competitive legblading is almost absent in rigid
contracts. Sellers provide normal quality in 94ceet of the cases in which the good state is
realized. In flexible contracts, however, the highaces are not always sufficient to prohibit
sellers from shading. In the good state sellergsigeonormal quality in only 75 percent of the
cases (see Table Il). The difference in the frequesf shading between the two contract
types is statistically significant (non-paramesigned rank test, p-value = 0.031 (one-sided))

and very stable over time (see Figuré’l).

IV.A.3. Payoffs and Contract Choice

The differences in price and quality levels haveanant implications for payoffs of buyers
and sellers in the good state of nature. Sinceeprace higher and quality is lower in flexible
contracts, buyers earn, on average, considerallgrigpayoffs in flexible contracts (78.9)
than in rigid contracts (96.8). The opposite ietfar sellers. Although the higher frequency
of shading increases sellers’ costs in flexiblet@mts, the price difference is large enough to
offset this. While the average payoff of sellersflexible contracts is 29.8, their payoff in
rigid contracts is 20.4 (see Table Il). Both payifferences are highly significant according
to non-parametric signed rank tests (Sellers: peval 0.031 (one-sided), Buyers: p-value =
0.031 (one-sided)).

In the bad state of nature rigid contracts do tlowafor trade. Accordingly, buyers
and sellers realize their outside-option. In fléibontracts trade takes place and buyers must
offer them at least a price of 95. We observe lhgers pay on average a price of 98.4 (see
Table II). Thus, while average prices are subsaiipthigher than the lower price bound in

the good state, prices in the bad state are vesedb the minimal price buyers can offer. In

'3 The “auction outcome” in Table Il is the averade¢he fixed prices in all rigid contracts . The ige” in Table

Il and Figure I, in contrast, is the average of fixed prices in all rigid contracts in which tradecurred.

However, since the state of nature is randomlyrdeted, this does not cause a systematic difference

'® The session averages for the price in rigid cetdrare: 37.3, 40.8, 40.8, 41.0 and 43.4. The@essierages
for the price in flexible contracts are: 51.7, 4919.0, 50.2 and 54.0.

" In the good state the session level frequenciésgbf quality in rigid contracts are 89%, 97%, 9594% and
96%. The corresponding numbers for flexible cortrace 78%, 76%, 79%, 67% and 75%.
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response shading is slightly more frequent in the $tate than in the good state. However, a
non-parametric signed rank test shows that thferdifice is not statistically significalftwe

will later investigate whether the price settingatgies of buyers in flexible contracts reflect
profit-maximizing behavior. Since outside optiorengrate only a payoff of 10, sellers and
buyers are better off with a flexible contract ne tbad state of nature. Average payoffs are
29.7 for buyers and 16.9 for sellers, respectively.

We have established that buyers indeed face a -tfidbetween rigidity and
flexibility. Given the stronger tendency for shaglim flexible contracts, rigid contracts are
more attractive in the good state of nature. Howes#ce fixed prices prohibit trade when
costs are high, having a flexible contract is ofaadtage in the bad state of nature. But which
contract is more profitable in total? It turns ¢t overall the need to pay higher prices and
the higher frequency of shading are strong enoagierider flexible contracts less profitable
for buyers than rigid contracts. While the averhgger payoff is 77.9 in rigid contracts, it is
only 68.9 in flexible contracts. This difference statistically significant (non-parametric
signed rank, p-value = 0.031 (one-sidéd)Bellers, in contrast, are better off in flexible
contracts. Average seller payoffs in rigid contsaate 18.1, compared to 27.9 in flexible
contracts. Also this difference is statisticallgrgficant (non-parametric signed rank, p-value
= 0.031 (one-sidedff. The finding that rigid contracts yield higher ptsffor buyers than
flexible contracts is, of course, highly dependentthe choice of parameters. It is certainly
easy to find other parameter constellations whigfdythe opposite results (e.g., higher
probability for bad state, weaker impact of shadamgbuyer’s value, etc.). However, our
findings not only illustrates that a trade-off betm contractual flexibility and rigidity exists,
but also that there are parameters under whichtthde-off has strong consequences for

economic outcomes.

In contrast to the standard prediction buyers h&Engesen rigid contracts in 50 percent
of the cases (see Table II). If we look at the ttgsment over time, we observe that the share
of rigid contracts has an upward tendency. It stafft at 38 percent in period 1 and ends up at

!8|n the bad state of nature the session level &rgies of high quality in flexible contracts ar&/a016%, 83%,
58% and 83%.

Y The session averages for buyer payoffs in rigidtracts are: 80.0, 80.1, 78.8, 75.0 and 75.3. Essien
averages for buyer payoffs in flexible contraces &1.0, 69.9, 71.4, 65.3 and 67.2.

% The session averages for buyer payoffs in rigidtrawts are: 15.4, 18.4, 18.3, 18.1 and 20.1. Hssisn
averages for buyer payoffs in flexible contracts &8.1, 25.8, 25.7, 25.8 and 29.8.
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55 percent in period 15. An OLS regression of tteetfon of rigid contracts on periods

indicates that this positive time trend is statisty significant’

IV.B. Sellers’ Quality Choice: Contract-Dependent Pricaality Relationships

The discussion of Table Il and Figure | has shohet in the aggregate our findings are
supportive for the reference point hypothesis. New¢ analyze whether the underlying
behavioral patterns are also in line with the agsion that contracts provide reference points
for trading relationships. We start with seller€rformance choices. Figure Il displays the
relative frequency of normal quality conditional ¢me price paid by the buyer for each
contract type and both states of nature. In additibie figure also shows the relative
frequency with which each price level is chosen duyers. Notice that prices on the
horizontal axis are rounded to the nearest multypleen. The figure provides strong support
for the seller behavior predicted by the referepomt hypothesis. In rigid contracts sellers
almost always choose normal quality even if priaes very close to the competitive level.
There is no noteworthy correlation between priaes the frequency of normal qualit§For
flexible contracts, in contrast, the figure suggeststrong positive correlation between prices
and the willingness to provide normal quality irtlbetates of the world. If prices are close to
the competitive level in the good state of natura;mal quality is chosen in less than 60
percent of the contracts. The frequency of nornu@llity is clearly increasing in price, but in
order to reach the same average quality as obsarwggld contracts, buyers must raise their
price to a level of at least 75. In the bad st@teadure prices close to the lowest possible level
also trigger a lot of shading. At prices betweera@8l 104 sellers provide normal quality in
less than 70 percent of the contracts. Also inlthd state substantial price increases are

necessary to reach a high quality level on average.
Insert Figurell here

We provide statistical backup for our observationgprice dependence of quality with
a regression analysis in Table Ill. In the firstuzon of the table we investigate the good state
of nature. We regress an indicator variable forosiray normal quality on price increments,
an indicator variable for flexible contracts, ar tinteraction term of the two. We define

price increments as the difference between theahptice and the competitive price of 35.

%L The regression uses one observation per periocs@ssion. The dependent variable is the fractiorigid

contracts, the explanatory variable is period. &smated coefficients are as follows: Constant420Op-value
< 0.001; Period = 0.010, p-value = 0.002 (p-valmesbased on robust standard errors).

22 The low frequency of normal quality when prices around 60 should be ignored, because it is baseery
small number of outliers (see price distributiorigure 11).
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Using price increments instead of prices allowsausiterpret the constant as the frequency
with which sellers provide high quality when buyefters the competitive price of 35 in rigid
contracts. The constant of 0.94 therefore refléws prices close to the competitive level do
not trigger much shading in rigid contracts. Fumhere, the coefficient of price increments is
close to zero and insignificant indicating thalesst quality choices in rigid contracts do not
depend on prices in a statistically significant waiie situation is very different in flexible
contracts. The significantly negative coefficierittoe dummy for flexible contracts shows
that if prices are at the competitive level sellms much more likely to choose low quality in
flexible contracts than in rigid contracts (-0.p4value < 0.01). The regression also confirms
the statistical significance of the positive impathigher price increments on sellers’ quality
choices in flexible contracts (F-Test: price incesrh+ price incr. x flex. Contr. = 0, p-value <
0.01)% In column (2) we show that a probit estimation (gisal effects reported) using the
same set of variables yields results similar toadhes of the linear probability model used in
column (1). Column (3) investigates the bad sthteature. We regress the indicator variable
for choosing normal quality on price incrementswWraefined as the difference between price
and the lowest possible price of 95). The constadicates that the frequency of normal
guality is only 0.66 when buyers pay the lowestsgae price in the bad state of nature. In
addition, the significant coefficient confirms thidiere is also a significant impact of price
increments on quality in the bad state of naturelu@n (4) documents that a probit

estimation yields similar results (marginal effeported).

Insert Tablelll here

IV.C. Individual Seller Behavior: Quality Choice Withimé Across Contracts

The analysis of sellers’ behavior in Figure Il ahable Il is based on pooled data from all
sellers in the experiment. However, the referenomtphypothesis relies on behavioral
assumptions about preferences and makes speatilicions regarding individual behavior
of sellers in rigid and flexible contracts. Sincentract assignment is endogenous in the
experiment, our analysis hitherto does not prowdilence that our aggregate findings are
the consequence of different behavior of the saefiers in different types of contracts. It

could also be that the aggregate effects are theecmence of self-selection of distinct seller

%3 Since the lower bound of the price range is neagb equal to the competitive price, one might easthat
the realized lower bound could be relevant forgbker’s quality choice. For example, the selleuldeevaluate
the generosity of the price paid by the buyer nadatio the lower bound of the available price rartgewever, a
regression of quality on price increments and tiveet bound of the price range reveals that thisdms seem
to be the case. The coefficient for the lower boahthe price range is close to zero and not Sicgit.
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groups into different contract types. For examphe, result that shading is more frequent in
flexible contracts than in rigid contracts wouldalbe observed if those sellers who self-
select into flexible contracts are systematicallyrenlikely to provide low quality than those
sellers who self-select into rigid contracts. Ire tfollowing we dig deeper and examine
whether sellers accept both types of contracts,ified, how their behavior differs across

contract types.

In Figure 11l we show the distribution of rigid arfléxible contracts over individual
sellers in the experiment. We observe that mo#trsetio not self-select into a specific type
of contract, i.e., most sellers conclude sevemgdras well as several flexible contracts.
Specifically, the figure reveals that every seli@s experienced each contract type at least
once and for most sellers there are multiple oladEms for each contract type (84 percent of
sellers have experienced at least four contracteash type). Furthermore, even if we
consider only contracts in which trade actuallyuwroed, we still have at least one observation
for each seller and contract type. This implieg #ach seller has made at least one quality
decision in each type of contract, such that we aampare sellers’ performance choices

across contract types.
Insert Figurelll here

In Table IV we analyze individual behavior in détéiccording to the reference point
hypothesis sellers may shade on performance inbfeexcontracts, but never in rigid
contracts. We find that 51 of the 68 sellers in emperiment exhibit a behavioral pattern
which is consistent with this prediction. 27 of $beb1 sellers do not provide low quality in
either contract type (first column), while the atl2d sellers provide low quality in some of
their flexible contracts (second column). Noticehiler the behavior of sellers who do not
shade on performance at all can also be explaiyedtdndard economic theory (see the
standard prediction in section 1ll.A), this behavotoes not contradict the reference point
hypothesis. If a seller happens to receive offdrgva his threshold price whenever he
concludes a flexible contract, it is plausible thatnever shades on performance. Since sellers
do not indicate their threshold price in our expennt, we cannot compare the threshold
prices of sellers across differently behaving gsougowever, Table IV shows that sellers
who never provide low quality have concluded a lowamber of flexible contracts and
receive, on average, higher price offers in thesatracts (especially in the good state of
nature). These two factors make it less likely thaeller with a given intensity of reference

dependence engages in shading.
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The remaining 17 sellers in our experiment exhighavior which is not consistent
with the reference point hypothesis, i.e., theyvjate at least once low quality in a rigid
contract (see third and fourth column in Table IX)closer look reveals that 7 of these sellers
show behavioral patterns which are “almost in lingh the prediction of the reference point
hypothesis: They provide exactly once low qualityai rigid contract and they shade more
often in flexible contracts than in rigid contradt®th in absolute and relative terms. Only 10
of our 68 sellers make decisions which are cleady in line with the reference point

hypothesis.

In addition, the reference point hypothesis alsggest a positive (or zero) correlation
of prices and quality in flexible contracts for baadividual seller. However, the limited
number of observations per individual combined witle fact that average prices (and
therewith possibly also threshold prices) changerdime make this a rather tough test.
Nevertheless, for the good state of nature we @bspositive correlations of prices and
quality for 18 of the 24 subjects who exclusivehade in flexible contracts (column 2 of
Table IV). In 7 of these 18 cases the correlat®statistically significant at the 10% level.
The remaining 6 sellers have either never providedquality in the good state (2 cases) or
the correlation is insignificantly negative. If vd® the same analysis for the 7 sellers whose
quality choices are “almost in line” with the reface point hypothesis (column 3 of Table
IV) we find a positive correlation of prices andadjty for each individual. In 5 cases the

correlation is significant at the 10% levél.

Insert TablelV here

IV.D. Individual Buyer Behavior: Price Setting and Comtr&hoice

Our analysis has shown that seller behavior isrgy large in line with the reference point
hypothesis. It is interesting to examine how buyeet to the behavioral patterns of sellers
when they choose a contract type and set pric#exible contracts. From Table Il we know
that overall buyers choose the rigid contract inp&dcent of the cases. Although we have
shown that there is a positive time trend (seerdgeession results in Footnote 21), it may
appear rather astonishing that the significantlyhbr average payoffs have not motivated
more buyers to choose the rigid contract. Howes#ice the higher average payoff in rigid
contracts comes with a higher variance (see theffsaaper state in Table Il) buyers’ risk

aversion (or loss aversion) may play an importaé rfor this finding. The buyers may

4 Given the even smaller number of observationandas analysis is not feasible for the bad stdteaiure.
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perceive the possibility to end-up with the no-gamlitcome of rigid contracts as too risky.
Our post-experimental questionnaires confirm thisspmption. About 50 percent of buyers
indicate that they didn’'t want to take the chantgetting only the outside option of 10 in

case of the realization of the bad state and tbherefent for flexible contracts.

A second important issue regarding the buyers’ iehas their response to the price
dependence of quality in flexible contracts. Areydns able to figure out the profit-
maximizing price or do they lose money in flexiloentracts, because they fail to adopt the
price properly? Figure IV displays average buyafifg conditional on the realized price for
both contract types and both states of nature.chdhat prices are rounded to the nearest
multiple of ten. In addition, the figure also diaps the relative frequency with which each
price has been realized. In flexible contracts imclw the good state has been realized, it
makes apparently most sense to set a price bet@®emd 54. These prices yield average
payoffs between 83 and 84 to buyers. These mostglie prices are chosen in 68 percent of
the contracts. Buyers who set prices between 5%4rgdill get an average payoff of 77. This
happened in 16 percent of the contracts. Increggiiges above 65 has strongly negative
consequences for average payoffs. However, buyeise@ such high prices in only 16
percent of the contracts, implying that buyers eather successful in finding the most
profitable price range. The same is true for flexibontracts in which the bad state of nature
has been realized. In this case Figure IV showsthieamost profitable prices are between 95
and 104. These prices result in average payoffabout 30. Buyers choose prices in this
range in 90 percent of the cases. In another 7epexf contracts buyers pick prices in the
range from 105 to 115. These prices yield onlynghglower average payoffs of 28. Higher
prices, which yield much lower payoffs, are chosaly in 3 percent of the contracts. In rigid
contracts buyers cannot influence the price. Siaality is not price dependent in rigid

contracts, average profits of buyers are highestwrices are low.
Insert FigurelV here

While we find that the majority of buyers choos&es close to the profit-maximizing
level, there is still some room for improvement.wéwer, even if buyers had chosen optimal
prices in every flexible contract average payoftaid still be below average payoffs of rigid
contracts: 0.8 x 84 + 0.2 x 30 = 73.2 < 77.9 (sakld 1l). This illustrates that in our setup the
impact of sellers’ reference dependence is straraygh to change the optimal structure of

the contract relative to the standard economic mode
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V. Discussion

Part of our interpretation of the data relies oa d¢ibservation that many people seem to be
willing to punish their trading partners for inappriate behavior (in our case the payment of
low prices in flexible contracts), even if thisdsstly for them and yields no material gain.
Since such behavior has been extensively studi¢igeioretical and empirical work on social

preferences, it is important to understand howstudly relates to this literature.

Theories of social preferences assume that peopl@at solely motivated by their
material self-interest but also take social consitiens, especially fairness concerns, into
account. There are two main classes of fairneswidse theories based on inequity aversion
and reciprocity models. Models of inequity aversi@ehr and Schmidt 1999, Bolton and
Ockenfels 2000) suppose that people dislike inajletoutcomes and are therefore willing to
forgo material payoff in order to prevent thesecoutes from occurring. Despite their
simplicity models of inequity aversion can explamany experimental results which seem
puzzling from the perspective of the standard seédrest model (see e.g., Fehr and Schmidt
2002). Most important for our purpose is the evaeirom the ultimatum game. In the
ultimatum game the first mover (proposer) has toidiehow to divide a certain amount of
money between himself and the second mover (regppnthe responder can either accept or
reject the suggested division of pie. In case afeptance each party receives the share
suggested by the proposer, in case of rejection paities get zero. The typical result in this
experiment is that proposers offer a considerdideesof the pie because they rightly fear that
responders reject low amounts (see, e.g., Guth #8082, Camerer and Thaler 1995). These
findings are relevant for our study because theysamilar to what we observe in flexible
contracts, where buyers have to offer a high pincerder to deter sellers from shading on
performance. Since paying low prices generatesualgupyoffs of buyers and sellers in our
setup, inequity aversion implies that sellers stta@hade on performance when buyers pay
low prices, because the provision of low qualitguees the payoff inequality. However,
while inequity aversion is in line with the rejemti of low offers in ultimatum games and the
price dependent shading in flexible contracts,ahrot explain why sellers almost never
provide low quality in rigid contracts. The reassrthat in models of inequity aversion the
allocation of final payoffs alone determines thercpeved unfairness of an outcome.
Accordingly, these models predict the same priggeddency of quality in both types of
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contracts. As prices are close to the competigvellin rigid contracts, these models predict a
high frequency of shadirfg.

The more sophisticated reciprocity models take atoount that the same outcome
may trigger different fairness perceptions depemdim how the outcome came about.
Specifically, these models assume that the evaluati an outcome depends not only on the
realized allocation of payoffs but also on peopledief about the intentions of their trading
partner (Rabin 1993, Dufwenberg and Kirchsteig€l42@harness and Rabin 2004, Falk and
Fischbacher 2006). The intuition is that peopleceme an unfavorable outcome as more
unfair if another player intentionally chooses th@come than if the payoff distribution is
beyond the other player’s control. The main diffee between the two contract types in our
experiment is that rigid contracts restrict the dxg/choice set to one predetermined outcome
which is usually not very favorable to the sellehile flexible contracts enable the buyer to
choose between many possible outcomes, includireg evhich are very attractive to the
seller. If we translate this into the frameworktloé ultimatum game, the relevant comparison
would be between one setup where the proposerdsddo offer a small fraction of the pie
and a setup where the proposer can choose betvifeeimg small and large fractions of the
pie. Falk et al. (2003) implement two treatmentsam ultimatum game experiment which
make such a comparison possible. In one of theatrtments the proposer, who is endowed
with 10 points, can choose between the equal €plgoints to each player) and an unequal
allocation in which the proposer gets 8 points wlile responder is left with 2 points. In
another treatment the proposer has no choice nffténthe unequal allocation (8 for himself
and 2 for the responder). The evidence shows lieatefjection rate for the unequal allocation
strongly depends on whether the equal split islavks or not. When the proposer could have
chosen the equal split, the unequal offer is repgpah roughly 44 percent of the cases. When
the unequal allocation was the only alternativeilalble to the proposer, the rejection
frequency was only 18 percefitWhile these findings are not in line with inequéyersion,
they can be explained by reciprocity. If the pragroshooses the unequal allocation when the

equal split would have been available, it is cldet the proposer intentionally created an

%5 Using the models of inequity aversion to derivit-fledged predictions for our experiment is navial. One
problem is that the models do not specify precidedy the reference group relative to which inditiu
evaluate their payoffs is determined (e.g., seltengld compare their payoff to the (expected) phgbfboth
buyers and the other seller in their group or dolyhe buyer and the other seller involved in tlaglé or even
only to their direct trading partner). However, {ghdifferent assumptions with respect to the refeeegroup
may influence the predicted behavior in auctiond eontracts, they do not affect the prediction that price-
quality relation should be independent of the axtttype.

% Charness and Rabin (2002) report evidence fronilasigames (see Berk23and Berk27, page 844). Their
results show the same pattern, although both refecates are much smaller (9 percent if the egpht was
available and 0% otherwise).
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“unfair” outcome. As this is perceived as an unkaddion, it is likely to trigger an unkind
response by a reciprocally motivated respondehdfunequal allocation is realized when the
proposer did not have a choice, responders mdynstillike it, but they do not blame the

proposer and are therefore less likely to retaliate

However, there is a fundamental difference betwi#enexperiment of Falk et al.
(2003) and our experiment. In the ultimatum game$alk et al. (2003) the proposer’s
strategy space is chosen by the experimenterthe proposers is assigned to either a game
with only one option or a game with two options.omr experiment, in contrast, the contract
types are endogenously determined within the expen, i.e., the buyers themselves choose
whether they want to interact within a rigid orlexible contract. This difference is important,
because it is likely to change how outcomes amgbated to intentions. If the proposers in
Falk et al. (2003) had had the choice betweenwlegames, reciprocity theories would no
longer predict a difference in rejection rates floe unequal allocation across games. The
reason is that choosing the game with the restricteice set would be perceived as an
intentionally unfair action which calls for punisknt. Similarly, in the context of our
experiment intention based reciprocity models wquiedict that sellers punish buyers who
choose the rigid contract. Under the assumptioh & buyer anticipates the competitive
outcomes of the contract auctions, choosing théd rigpntract means that the buyer
intentionally chooses a low payoff for the sellerioth states of the world. In the good state
trade will take place at the competitive price anthe bad state the seller is forced to take his
unattractive outside option. Thus, a generous bwyeid rather choose the flexible contract
and pay a high price in both states of the world.

A crucial difference between the fairness modetsuised above and Hart and Moore
(2008) is that the latter explicitly assume thabgle perceive outcomes of a competitive
bargaining process as acceptable or fair. The idethat competition adds an objective
dimension to the bargaining process which provitiesoutcome with a certain justification.
This assumption is important in our experimentcamtrast to the experiments in Falk et al.
(2003) where the payoff structure of the ultimatgame is exogenously given, the contract
terms in our experiment are endogenously determinedompetitive auctions. The low
frequency of shading in rigid contracts suggesas $ellers do indeed not blame the buyer for
the unequal outcome in a rigid contract, but rathew it as the natural and justified outcome

of a competitive market. This implies that buyess circumvent the punishment for unequal
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outcomes by delegating the determination of theeaut to the forces of a competitive

market?’

The result that sellers earn higher average payoffexible contracts than in rigid
contracts is to a certain extent an artifact of eumplified design. In the more general
theoretical setting of Hart and Moore (2008) thailability of ex-ante side payments would
imply that the differences in seller payoffs acrossatracts should disappear. However, the
fact that sellers shade significantly less in rigiohtracts although they get substantially lower
profits than in flexible contracts makes our reswhly stronger. The reason is that people’s
fairness consideration work against the referermet hypothesis. Reciprocity suggests that
sellers may want to punish buyers for choosingctiv@ract which gives them lower payoffs.
Since the introduction of side payments would egaadellers’ payoffs across contracts, such
fairness concerns would become less relevant aed thiould probably be even less shading

in rigid contracts.

V1. Conclusions

In this paper we provide empirical support for thehavioral assumptions underlying the
theory of Hart and Moore (2008). Our experimentatence is in line with the idea that
competitively determined contract terms constituteference point for a trading relationship.
When buyers implement flexible contracts, whiclowlifor many different outcomes, sellers
seem to be disappointed if the buyer chooses aoma which is not attractive to them. In
response to an unfavorable outcome sellers aregvilb engage in costly shading activities
which reduce buyers’ payoffs. However, when thedssyimplement a contract with very
rigid terms such that outcomes are pinned down fthenoutset and sellers know exactly
what to expect, the same unfavorable outcomes ddrigger shading. Given uncertainty
about the state of nature, these behavioral ragaaimply a trade-off between contractual
rigidity and flexibility. While flexible contractare desirable because they allow the buyer to
adjust the contract to the state of nature, rigidtiacts have the advantage that they avoid

inefficient shading activities.

" Recent experimental work shows that people canalsid punishment for unequal outcomes by shiftire
relevant decision to another person (see BartlimdyFEischbacher 2008 and Coffman 2008). In Coffn2008)
player A has two options. He can either play aalttgame with player C or he can sell the dictgame to
player B, who then plays the game with player Quldfyer A decides to sell the game, the price terdaned in
a competitive double auction. In both cases pl&yabserves the outcome and has the possibilityttibate
punishment points to player A. It turns out thatya@r A is less punished for the same final outcifnhe sells
the game to player B than if he plays the dictgmme himself. In future work it would be interegtito look
more closely at how these findings are relatedutonmork.
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There are several ways in which our work could ktereded. First, it would be
interesting to know how important the assumptiomxofante perfect competition is. Suppose
that there is a single seller from the start arlitiyer picks the price at date O in the fixed
price contract. At date 1, the seller may well rdgthe price as unfair since it was not
negotiated competitively, i.e., the contract nogenserves as a reference point. One might
therefore now expect shading in the fixed priceti@mt. Preliminary results of an experiment
that we have carried out suggest that this is iddee case (see Fehr et al. (2008)). Second,
we have tested a simplified version of Hart-Mod2@(Q@8) in which, although contract choice
Is endogenous, the structure of contracts and digeed of flexibility are predetermined. In
future experiments it would be desirable to inge truly endogenous contract structures,

including the possibility of lump sum transfers.

Finally, we have ignored renegotiation. SupposedHaed price contract is written at
date 0 and the bad state occurs. Assume that tiegphave the chance to renegotiate to
enjoy the gains from trade. Will they do so? Wilice a mutually beneficial renegotiation
create bad feeling, given that the price was alréiaéd, and hence lead to shading? Does the
possibility of renegotiation open the door to haju-that is, will the seller try to force a
renegotiation in order to grab more of the surpby&n if trade would occur in the absence of
renegotiation? Experiments can clarify the ansv@ithese important questions, and thereby

provide new understanding of the foundations ofterm trading agreements.

Appendix

In this Appendix we formally derive the referenaam hypothesis described in section 1l11.B.
In order to formalize the role of aggrievement vedine the reference prigef(t, s) as the
price the seller feels entitled to, given the cacirtypet and the realized state of natige
While Hart and Moore (2008) assume that the salleays feels entitled to the best outcome
admitted by the contract, we make a more generhless extreme assumption. We suppose
that the seller’s reference pripB can be any price permitted by the terms of theraoh In
addition, we also allow for the possibility thatetheference price depends on the realized
state. In a flexible contract the reference priwerefore satisfiep™(f, s) O [p, p’]. In a rigid
contract, in contrast, the reference price of #lees must be equal to the fixed prige(r, s)
=p'. Loosely following the formulation in Hart and M@o(2008) we assume that the seller’s

utility can be written as follows:

us = 76— dmax[E(t, s) —p), 0] 1(a),
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whered= 0 andl(q) is an indicator function, which is unitydf=g" and zero otherwise. The
second term captures the psychic costs of aggrienemwhich become relevant if the realized
price p is smaller than the seller's reference ppfeThe parametef measures the intensity
of the seller’'s aggrievement if he feels shortclemhd he indicator functiol{(q) implies that a
seller can completely offset his aggrievement ifshades on performance and thereby hurts

the buyer by lowering his valuation for the delisgproduct®

Rigid contracts never lead to aggrievement. Theebbwas no other possibility than to
pay the fixed price which has been determined endbmpetitive auction. Since the fixed
price is also the seller’s reference price, thiesglets exactly what he feels entitled to. Thus,
whenever the good state is realized, there is @adehe seller delivers the normal quality. If
the bad state is realized, trade does not takes @ad the buyer realizes his outside option.
Accordingly the buyer’s expected payoff from chogsihe rigid contract can be expressed as

follows:
E7g" =wiv(q") —p'T + (1 —wi)x.

In flexible contracts, in contrast, realized priczs be different from reference prices and
aggrievement may play a role. This implies that sweller's performance is no longer
independent of the price. Specifically, if the bugéers a low price, the seller may be willing

to bear the cost of shading in order to avoid thgchic cost of aggrievement. Formally, we

%8 The assumption that shading completely offsetsieggment may seem strong. In the original modetiaft
and Moore (2008) the reference dependent disutiftyraders consists of the difference betweenniomey
equivalent of aggrievement and the monetary losstwbkhading imposes on the other party. Since sadi
continuous and unbounded, traders can always ak@disutility. As long as the reference dependgeat of
sellers’ utility function is not too important, ofwrmulation is in line with the original model. &gfically, it
needs to be true th&pR(t, s) —p) < V(q") —v(d) = 40. This is not extremely restrictive. For exaen even if the
reference dependent part of utility and the monepert are equally important (i.ed,=1), the seller can still
have a reference price of 75 in the good statel&bdn the bad state. An alternative way to formeathe impact
of shading on aggrievement would be to write therisity of aggrievement as a function of qual#q), where
A" > &d). If &q) > 0, this implies that shading only partly offsegrievement. While this formulation leads
to identical results concerning the quality chditéexible contracts (the threshold price woulddsdined asp’
=pR - [ce(d, 9 - c(@", 5 / Aq") — &q)]), it changes the prediction for the acceptanieiaes of sellers in
auctions of flexible contracts. As long as shadingpletely offsets aggrievement, sellers are alwsiilsg to
accept the contract at any available price in tihetian (see also Footnote 8). This is no longee ffilshading
only partly offsets aggrievement. Since sellersncaicompletely avoid suffering from aggrievementnay now
be the case that some sellers prefer to realizeutsgde option if they anticipate that the buyélt 8et a low
price in a flexible contract. This implies that thewer price bound of flexible contracts would rander
converge to the competitive level, but would dependhe intensity of the reference dependent peaefsrs of
the two sellers involved in the auction. As a coussce the auction outcome would provide the buwyér
information about the preferences of the winnindeseThis information would influence the optimatice in
both states of nature. Since sellers anticipatelibgers use information conveyed by the auctiottamue to
adjust their price, some types of sellers may tsiragegic incentives to hide their true prefereranss signaling
may become an issue. In section IV we illustratd toth the fixed price in rigid contracts and kbwer price
bound in flexible contracts converge to the contipetilevel and there is no statistically signifitatifference
between the auction outcomes in the two contrgmsyTherefore we do not further pursue the imfitioa of
this alternative model.
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can define a threshold prigd which the buyer needs to pay in order to motivageseller to
provide normal quality in a flexible contract:

p'(9) =p°(, 9 - [c(d, 9 —c(d", 9) / 4.

Sellers may be heterogeneous with regard to betheference prices® and the intensity of
aggrievemen®. This implies that different sellers may have eliént threshold pricgs. Let
F«:) be the distribution function of threshold pecen the states. After observing the
realization of the state at date 1 a buyer whodwmluded a flexible contract chooses his

price as follows:

p's = arg max(q")F<(p) + v(@)[1 —F«p)] - p.

This shows that in flexible contracts the optimat@ in each state of nature depends on the
characteristics of the distribution function ofdbhold prices in this state. For example, if
many sellers have rather low reference prices amadkenate price increases substantially lower
the frequency of shading, buyers have strong ingesnto increase the price above the lower
price bound. On the other hand, if most referengeep are high and only large price
increases help to prevent shading, the buyers meferpto pay a low price and accept the
consequences of a high frequency of shading. Incasg, however, the fact that the sellers’
guality choices depend on the price offered bylbger has a negative impact on buyers’
profits in flexible contracts relative to the standl prediction. The buyer’'s expected payoff if

he chooses a flexible contract is:

E7e = wWIV(")F(p'y) + v@)(1-Fsp') —p'gl + (1 —WOIV@)Fs(ps) + v(@)(1-F<(ph)) —p'o]-

This establishes the trade-off between contractieaibility and rigidity described in the
reference point hypothesis in section IlI.B: i) Cagsumption that sellers can completely
offset aggrievement by shading implies that they wailling to accept a contract at any
available price (see Footnote 28 for details). Adowly, the competitive auctions will drive
the fixed price in rigid contracts and the loweubd of the price range in flexible contracts
down to the competitive levep’(= p' =35). ii) Rigid contracts have the advantage thaters
can pay low prices and do not suffer from shadm¢he good state. The downside of rigid
contracts is that there is no trade in the bae siigt Flexible contracts guarantee trade in both
states of nature. However, buyers have to incréaseprice above the competitive level
and/or bear the consequences of shading in bothRsste# nature. This reduces buyers’
payoffs.

— 28 —



References:

Babcock, L., and Loewenstein, G., (1997): “ExplagiBargaining Impasse: The Role of
Self-Serving Biases”, Journal of Economic Perspestil1(1), 109-126.

Bartling, B., and Fischbacher, U. (2008): “Shiftiihe Blame: On Delegation and
Responsibility”, mimeo, University of Zurich.

Bolton, G., and Ockenfels A. (2000): “ERC - A Thgoof Equity, Reciprocity and
Competition”, American Economic Review, 90, 166-193

Camerer, C., and Thaler, R. H. (1995): “Anomaligkimatums, dictators and manners”, The
Journal of Economic Perspectives 9(2), 209-2109.

Charness, G. and Rabin, M. (2002): “Understandiagié Preferences with Simple Tests”,
Quarterly Journal of Economics 117(3), 817—-869.

Coffman, L. (2008): “Ethics and Strategic Interrmegatin”, mimeo, Harvard Business School.

Dufwenberg, M., and Kirchsteiger, G. (2004): “A TDing of Sequential Reciprocity”, Games
and Economic Behavior 47, 268-98.

Falk, A., Fehr, E., and Fischbacher, U. (2003): ‘tBa Nature of Fair Behavior”, Economic
Inquiry 41(1), 20-26.

Falk, A., and Fischbacher, U. (2006): “A Theory Réciprocity”, Games and Economic
Behavior 54(2), 293-315.

Fehr, E., Hart, O. and Zehnder, C. (2008): “ConsaReference Points, and Competition”,
Mimeo, University of Lausanne.

Fehr, E., and Schmidt, K. (1999): “A Theory of ra@ss, Competition and Cooperation”,
Quarterly Journal of Economics 114, 817-68.

Fehr, E., and Schmidt, K. (2002): “Theories of Rags and Reciprocity - Evidence and
Economic Applications”, in Dewatripont, L. Hansemda St. Turnovsky (Eds.),
Advances in Economics and Econometrics - 8th WGagress, Econometric Society
Monographs, Cambridge, Cambridge University Press.

Fischbacher U. (2007): “z-Tree: Zurich Toolbox Ready-made Economic Experiments”,
Experimental Economics 10(2), 171-178.

Greiner, B. (2004): “An Online Recruiting Systenmr feconomic Experiments”, in Kurt
Kremer, Volker Macho (Eds.): Forschung und wisskafiiches Rechnen 2003.
GWDG Bericht 63, Gottingen: Ges. fur Wiss. Dateavieitung, 79-93.

Grossman, S., and Hart, O. (1986), “The Costs aedefits of Ownership: A Theory of
Vertical and Lateral Integration”, Journal of Picil Economy 94, 691-719.

Guth, W., Schmittberger, R., and Schwarze, B. (X982n experimental analysis of
ultimatum bargaining”, Journal of Economic Behawaod Organization 3(4), 367—-388.

Hart, O., and Moore J. (1990): “Property Rights dahd Nature of the Firm”, Journal of
Political Economy 98, 1119-58.

Hart, O., and Moore, J. (2008): “Contracts as Rzfee Points”, Quarterly Journal of
Economics 123(1), 1-48.

Kahneman, D., and Tversky, A. (1979): “Prospecbtiize An analysis of decisions under
risk”, Econometrica 47(2), 263—-291.

— 29 —



Kdszegi, B., and Rabin, M. (2006): “A model of nefiece-dependent preferences”, Quarterly
Journal of Economics 121(4), 1133-1166.

Rabin, M. (1993): “Incorporating Fairness into Gameeory and Economics”, American
Economic Review 83, 1281-1302.

-30-



Table I: Experimental Parameters

State of nature Good [Prob(s = g) = 0.8] Bad [Prob(s = b) = 0.2]
Seller's quality — normal (@=8 low(qg=d) normal(q=§ low (q=d)
Seller's costs 20 25 80 85
Buyer's valuation 140 100 140 100

Notes: The table summarizes the main parameteteaxperiment. Buyers’ valuation for the prodund a
sellers’ production costs are displayed for botitest of nature and both quality levels availableht
seller.
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Table II: Summary of Outcomes in Rigid and FlexiGlentracts

Contract Type Rigid Contract Flexible Contract
State of Nature Good Bad Good Bad
Average Price 40.7 - 51.1 98.4
Rel. Freq. of Normal Quality 0.94 - 0.75 0.70
Average Auction Outcome 40.7 40.2

Average Profit Buyer (per state) 96.8 10 78.9 29.7
Average Profit Seller (per state) 20.4 10 29.8 16.9
Average Profit Buyer (over both states) 77.9 68.9

Average Profit Seller (over both states) 18.1 27.2

Rel. Freq. of Contract 0.50 0.50

Notes: The table summarizes the outcomes for rigid flexible contracts in both states of naturd. Al
numbers are based on the data of all 5 sesstaesage Pricds the average of the trading price d&elative
Frequency of Normal Qualitmeasures how often the seller has chosen the hqurabity. For rigid contracts
this information is only available for the goodtetabecause trade does not occur in the bad gtaéeage
Auction Outcomés the average of the fixed price in case of righditracts and the lower bound of the price
range in case of flexible contractsverage Profit Buyer (Seller) (per stateeasures the average payoff of
buyers (sellers) for each state and contract.didl tontracts the payoffs in the bad state of maare the
outside options of the market participamrtaierage Profit Buyer (over both states)the overall average
payoff of buyers (sellers) for each contract tyRelative Frequency of Contraét the share of the total
number of contracts that corresponds to each azirtifae.
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Table IlI: Price Dependence of Quality Across CactTypes

Dependent Variable Quality [s=g Quality [s=b
Probit [ME] OoLS Probit [ME]
(2 (3) (4)
Price incremel 0.00( 0.013* 0.023***
[0.004] [0.005] [0.009]
Flexible contrac -0.298***
[0.060]
Price inc. x Fle 0.009*
[0.005]
Constar 0.657
[0.075]
Observatio 80k 104
R? 0.03

Notes:Price incrementis defined as price minus 35 in columns (1) andaf@ as price minus 95 in
columns (3) and (4)Flexible contractis an indicator variable which is unity if the ¢@ct is of the
flexible type and zero otherwisBrice inc. x Flexis the interaction term of price increment andifiée
contract. Columns (1) and (3) report coefficienfsQlS estimations. Columns (2) and (4) report
marginal effects based on probit estimations. Swoizgervations within sessions may be dependent all
reported standard errors are adjusted for clugtexinthe session level. *** indicates significaratehe 1
percent level, ** indicates significance at the &rgent level and * indicates significance at the 10

percent level.
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Table IV: Sellers’ Quality Choices at the Individlavel

Consistent with RPH Inconsistent with RPH  Total
Shading No Flex. only ~ Mostly fex. Flex.&Rigid
Number of sellers 27 24 7 10 68
Population fraction 0.40 0.35 0.10 0.15 1
Rigid contracts
Average price [s=¢] 40.6 41.3 41.6 39.8 40.8
Rel. freq. of § [s=q] 1.00 1.00 0.83 0.67 0.93
Av. number of contracts 8.2 6.5 8.1 7.3 7.5
Flexible contracts
Average price [s=¢] 54.2 49.4 50 53.4 51.9
Rel. freq. of § [s=q] 1.00 0.67 0.47 0.70 0.78
Average price [s=b] 98.7 97.7 98.5 99.6 98.4
Rel. freq. of § [s=h] 1.00 0.61 0.58 0.56 0.77
Av. number of contracts 6.3 8.5 9.3 7.1 7.5

Notes: The shading categories are defined as felloMo” stands for sellers who always provide norma
quality irrespective of the contract type. “Flexilyd are sellers who never provide low quality igid
contracts, but provide low quality in flexible ceentts at least once. “Mostly flex.” are sellers vgnovide
low quality exactly once in rigid contracts andedst once in flexible contracts. “Flex. & Rigidfeaall
sellers who do not fit into one of the other catégg Numbers in the last column (“Total”) slightljffer
from the numbers in Table Il, because numbers tedoin this table are averages over individual
averages, while Table Il directly averages ovecatitracts.
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Figure I: Development of Quality and Prices oven@&i
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Figure II: Price Distribution and Frequency of Na@inQuality Conditional on Price
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Figure IlIl: Accepted Number of Rigid and Flexibler@racts per Individual Seller
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Figure IV: Price Distribution and Average Profit®fiyers Conditional on Price
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