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ABSTRACT

Ultimatum games have been extensively used in experimental studies. By
studying the conseguences that restrictions shared by ultimatum games
have in subject’s behaviour, this paper argues that some results are falsified
by design congtraints. This paper also presents a taxonomy of certification,
and provides experimental evidence supporting the commonly observed
use of rankings in certificates, as well as the restriction of awareness by
certifiers to increase revenue. Regulatory implications are discussed.
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I ntroduction

Ultimaum games are probably the most commonly analysed games in experimentd
dudies  Ever dnce the fird sydemdic sudy of ultimaum games by Giith,
Schmittberger and Schwarze (1982) numerous experiments have been designed
aound the basc utimaum game A commonly reported result in  ultimatum
experiments is some form of “fairness’ concern by which proposers deviate from
purdly odfish behaviour. It has been demondrated that fairness congderations
decreese when the symmeric information condrant is lifted (see for example
Mitzkewitz and Nagd, 1993, Rapoport, Sundali and Seale, 1996, and Croson, 1996).
By lifting two common condraints in ultimatum experiments to creste an ultimatum
gane with a twid, this paper obtains results where farness concens ae
dggnificatively wesker than those of typicd ultimaum games. This pgper then
proposes that commonly observed fairness concerns in experiments is largdy a
product of desgn congtraints.

In our daly life we ae presented with numerous settings where asymmetric
informetion is present:  the puchase of a used car, the sdection of a financid
ingtrument, the choice of a restaurant or a hotd, shopping on the internet, etc. The
uninformed party in these dtuations can in some cases use a trusted third party (such
as a cetifier) to diminate or diminish the uncertainty. One can consult a friend or a
restaurant guide (like the Michdin guide) when choosng a restaurant. Investors
buying debt insgruments can consult bond-rating agencies (like Standard and Poors or
Moody’s). An internet consumer may be presented with a certificate from a third
paty (like VeiSgn) daing that the dte he is consulting complies with certain
criteria, which may be hdpful in removing some (or dl) the uncertanty. However,
what does the absence of a cetificate sgnd? Amazon, one of the best known e-
tallers, does not display e-cetificates as those offered by VeriSign or etrus, that are
commonplace among other e-tallers.  Should the vistor be wary of this absence of a
certificate? Or is it the case that reputation makes certification redundant? The
present study provides a taxonomy of certification to help answering these questions.
It identifies five interrdated issues present in certification environments. It dso tests
expaimentaly the effects of catification in asymmetric information gtudtions, and
test the effect of two of the issues on a certification experiment.

Certification

Certification is an activity whose objective is to disspate market frictions that impede
the direct exchange of information among agents. ~ Asymmeric information is
therefore a necessary condition for certification to arise.  If a party is better informed
than another in an exchange Stuation, the less informed paty may have an incentive



to acquire codly information from a cetifier. Diverse frictions may obstruct the
informed paty from disclodgng its information credibly to the uninformed party, or
the uninformed paty from rdiably accessng this information. Examples of these
frictions are. doubts that consumers may have in sdles dams if the sdlers have
incentives to lie, difficulties in assessng the attributes of a product by a consumer,
etc. Cetification can therefore help both buyers and sdlers in an economy when
there is uncertainty about the qudities of suppliers or products (see Akerlof, 1970,
Viscud, 1978 and Guerra, 2001).

Certification has been present in the red world dmost since the firg transaction with
unknown parties took place it was not unusud for ancient merchants to ask for
references when they did not know a supplier or a buyer. Certification has enhanced
trade and developed trust among those involved in transactions. Every day examples
of cetification include bond ratings, hotel rankings, equity research reports, restaurant
gudes, and dectronic certificates for e-commerce.  The importance of certification
has increesed enormoudy during the past thirty years, not in smdl pat as a
consequence of the information revolution, which has facilitated anonymity, reduced
the cost of mimicry and contributed to incresse the information variance among
agents.  Akerlof (1970) demondrates that information asymmetry can unravel a
market, with low quality goods pushing out high quaity goods thus causng a market
breakdown. Viscus (1978) presented certification as an dterndive to exit for high
quaity providers. Caetification thus offers severd benefits to the market: it can be
used to eiminate (or reduce) informationd asymmetries that can lead to undesirable
monopoligtic rather than competitive markets, it can dleviate adverse sdection and
mord hazard that may impede makets from developing, it can prevent hidden
information from skewing compstition towards observable attributes instead of
desrable atributes (e.g. appearance instead of quality), etc. These are just some of
the problems that can be solved through certification.

Certification Issues

As we discussed above, cetification is a very powerful tool, but an understanding of
its mechaniams and their effect in the response to certification is necessary. Drawing
on Guerra (2001), this paper deineates a taxonomy of cetification by defining the
five mogt important issues faced by the three parties involved in cetification
(certifier, certificate user and certified party). These five issues are. payee, price,
participant, partition, and publication.

Payee refers to who should be charged for the certificate. A certificate is a public
good, as its use by one agent does not prevent other agents from using it. As Bedles,
Craswdl and Salop (1981) point out, information markets present imperfections due



to their naturad monopoly features (there is a low margind cost for digtributing
information once it has been produced), and their free rider problems (buyers can
resdl or give away acquired information to others). These problems are dleviated if
the paty beng cetified pays for the certificate, as it happens in the bond ratings
industry.  Coedtier (1998) proposes public financing of certification, given its public
good characterigtics, as otherwise there could be too little supply of certificates. The
user of the certificate can dso be charged; for example in the UK, the Automobile
Asociation charges the potentid buyer for a cetificate on used cars, ingtead of
charging the car owner for it. Unfortunately there is no easy way to determine who
should pay for a certificate. Sometimes there are no efficient ways to compensate a
cetifier. For example, if a certificate benefits a consumer more that a supplier, why
should the supplier have to pay for it? One could argue that the supplier can pass the
certificate’'s cost to the consumer, but if not al consumers require the certificate then
some consumers would be (unfairly) subsidizing this cost for others.

Price focuses in how much to charge for the certificate, and it depends in no smdl
part on who the payee is. If the sdler pays for the certificate (which, given its public-
good naure, is the sensble thing to do), setting the price could induce mord hazard:

if the certifier charges a higher price for a better certificate (as a sdler attaches higher
vaue to a good certificate), he has an incentive to digtort the truth and increase the
rating of al his clients to increase revenue. One way to overcome this mora hazard
problem is to charge a fixed price for cetification regardless of the qudity of the
paty being cetified. Stll there is a chance of certifier’s mord hazard if the sdlers
expect to receive a favouradble treatment by smply applying for a cetificate.
Reputation for the certifying paty can hdp overcome this difficulty as noted in
Guerra (2001).

Participant denotes whom to certify. When there exist severd certifiers in a market,
those being cetified could go “shopping” for the best certificate they can obtan
therefore diminishing the informative vaue of the cetificster To avoid this problem
dl those tha can be certified should be subject to cetification. This explains the
phenomena of unsolicited ratings in the bond rating industry. Unsolicited certification
can present a problem when pricing certificates, as some sdlers could try to free rad
and wait to receive an unsolicited certificate ingead of paying for a olicited one.
Random assgnment of unsolicited certification could assst in  this  problem.
Universal certification can dso help users in interpreting cettificates a rating of A+,
or three stars may not provide enough information to a consumer, but finding known
companies in a certain rating group could help assessng unknown companies.  As
some companies would rather not certificate themsalves a a given price, when this
price is greater than the expected benefits of certification, an unsolicited cetificate
could bring them to these comparison groups for the benefit of the consumer.



Partition refers to where to st boundaries. A certificate should cover those
characterigtics that matter to the user, and provide accurate and useful information.
This may seem obvious, but it is not dways the case. For example, consder the star
rating sysem for holiday resorts  Even though it is hdpful in edtablishing qudity
within a market, it is extremely noisy across markets. A 4 dar hotd in Paris is quite
different from a 4 sa hote in America, and both are very different from a4 star hotel
in Singapore.  Guerra (2001) shows that rank-orderings (as the hote star system or
bond rating notches) develop naturdly in a monopoligtic certification market. Once a
patition is defined it is likely to evolve once the users of the certificate require a finer
discrimination.  This is exemplified in the bond rating indudtry, in which agencies had
to append + and — dgns to their ratings, and have further added ‘outlooks to ther
ratings to indicate the likely change of a given rating. Agang increasing the depth of
the certificate, Faulhaber and Yao (1989) point out to the “user cost” of understanding
and remembering certificates. They clam that a smple “OK/not OK” rating such as
the Good Housskesping Sed may dominate complex systems under some
circumstances.

Publication addresses when to release. To avoid noise in the market a certifying party
should disclose the result of its enquiry regardless of its result, for otherwise
companies with bad certificates would choose not to display them and this would bias
certificates upwards. This is because if companies can decide when to disclose a
certificate, they will choose to disclose it only when it is vauable for them to do so,
which may be when the certificate is ether accurate or pogtively biased (but not
necessxily, as a company may want to disclose even a negatively biased certificate if
it improves the expectation of consumers from an uninformed gStuation). The bias in
certificates could induce a revison by its users about the informativeness of the
certificates, introducing unnecessary uncertainty and noise to the market.

In the experiment presented in this paper partition and publication are varied, while
payee, price, participant are fixed with the suggestions presented in Guerra (2001), as
it will be explained latter.

Modelling market transactionswith Ultimatum Games.

An ultimatum game is a two person game in which one player (the proposer) suggests
a divison of a resource between the two. The other player (the responder) can then
accept or rgect the offer. If the responder accepts both get the alocation suggested
by the proposer, and if he rgects, both get nothing. The sub-game perfect equilibrium
predicts the proposer suggesting getting al (or amost dl) the resource and a zero (or
indgnificant proportion for the recever), and the receiver accepting it.  Ultimatum
games have been dudied extensvely snce the fird sysgematic dudy of ultimatum



games by Guth, Schmittberger and Schwarze (1982) (for surveys of the Iterature see
Thaler, 1988, Gith and Tiez, 1990, Roth, 1995, and Gith, 1995). Typical results
show modd proposd of fifty-fifty plit, with mean choices giving proposars higher
proportions (between 60% and 70%). This paper presents evidence suggesting hat
these results are a product of experimental condraints, and not necessarily due to
farness concerns, asit has been often hypothesized.

Ultimatum games have often been used to describe bargaining Stuations, but ther use
in moddling commercid transactions have been neglected, even though they provide
a powerful framework for the task (Croson, 1996 suggests ultimatum bargaining as a
mode for transactions. Hoffman, McCabe, Shachat and Smith, 1994 modd different
buyer-sdler transactions usng ultimatum games). To underdand how an ultimatum
game can modd a dandard operation let us begin with the smplest transaction of dl:
a sdler offering a good to a buyer. When the sdler sets a price p for his good, he
becomes a proposer. The buyer who must decide whether to buy or not is then put in
the recaiver place (a purchase will give the sdler a profit p and the buyer will receive
her utility u from the good minus the disutility of the price p). One limitation of
ultimatum games is the requirement of a fixed amount to be shared among two agents,
and both of them getting nothing in the case of a disagreement. If keeping the good
provided vaue to the sdler, it would gill be possble to andyse the transaction as an
ultimatum game by normdizing the gains over thisvaue.

For the purposes of this paper, the ultimaium game will be enhanced with one sde
uncertainty and the posshility of negetive payoffs, to reflect typicd red life Stuations
in which the sdler is better informed about the attributes of the good than the buyer,
and where the buyer may end up paying more than she would be willing to under
perfect information.

One Sde Uncertainty

Sevad experiments have used uncetanty in the form of one-dded private
information in which the sze of the cake is determined by nature:  Forsythe, Keenan
and Sopher (1991), Mitzkewitz and Nage (1993), Straub and Murnighan (1995),
Kagel, Kim and Moser (1996), Rapoport, Sundali and Sede (1996), Rapoport and
Sundai (1996) and Croson (1996). The typicd modd is that of Mitzkewitz and
Nagel (1993) and in which the proposer knows the pie size but the receiver knows
only the probability disribution of the vaue of the pie (the pie sze in this case varies
from 1 to 6 according to the throw of a di€). The paper distinguishes two types of
games with asymmetric information, demand and offer games. In demand games the
proposer announces the share of the pie he request for himsdf, while in offer games it
informs of the possble share of the recaiver. This study will use the demand game to



mode the smple buyer-sdler dtuation: the sdler sets a price (demands an amount
for him) and it is up to the buyer to accept or rgect it. As a result of introducing one-
Sgded uncertainty the notion of “fairness’ becomes ambiguous, and makes difficult for
the buyer to expect (or measure) equality. Mitzkewitz and Nagel (1993) find that by
introducing this enhancement, proposers demanded a higher share (from 83% to 61%,
depending on pie Sze). In a closely related piece of research Harrison and McCabe
(1996) show tha differences in common knowledge of the rationdity, beiefs and
motives of other players are better predictors for variaions in proposed distributions
than fairness consderations.

Negative Payoffs

As exposed above, there is abundant experimenta evidence tha lifting the perfect
information condraint reduces “fairness’ consderations. This paper agues tha
lifting a second condraint further diminishes these consderations, and consequently
proposes that fairness is mainly a product of experimenta congraints. The second
congraint to be lifted to complete the Ultimaum Game for Transactions is the nont
negativity of payoffs. In regular ultimatum experiments a sdler cannot ask from a
buyer more than the totdity of the pie. This prevents experimenters from modeling
gtuations where the buyer is made worst off by transacting with the sdler. One can
get rid of this atificdad condrant when one-Sde uncertainty is present, without
affecting the badc dructure of the game.  For this it suffices to dlow sdlers to
demand as much as the highest possible pie, regardless of the actud pie being divided.
The pie size can Hill be congdered fixed, as the gopropriation by the sdler is equd to
the extraction from the buyer. By dlowing sdlers to offer negative utility to buyers
we can extend the ecologicd vdidity of utimaum games when moddling
transactions, leaving mogt of the andyssintact.

At this point it is convenient to define two different measures of pie sze. The firg
one, Maximum Pie, will identify the maximum possble pie in the sting (or
dternatively, the maximum amount that a sdler can receve & any given point). The
second measure, True Pie, refers to the actud pie being divided (or the maximum
vaue that a buyer could obtain a a given point). In Mitzkewitz and Nagd (1993)
both measures were equa given the condraint of non-negative payoffs, i.e a sdler
could receive a mog the vaue indicated by the die throw, which was the upper limit
of what a buyer could obtain. If we were to lift the non-negativity condrant in
Mitzkewitz and Nagedl’s (1993) design, the maximum pie would be 6 (as the proposer
could in theory ask for the maximum possible vaue and the responder could concede
without necessarily bresking the individudly rationdity condrant, under a wel
defined set of beliefs). Clearly the maximum pie would differ from the true pie
whenever the die outcome was not 6.



Experimental Setting
Design.

In this experiment, the effect of two certification issues (partition and publication) on
both buyers and sellers behaviour is tested, while holding the other three issues (price,
payee and participation) constant. The price of the certificate is fixed a 25 pence, the
payee is defined as the sdler, and participation is voluntary. Two variants are dlowed
for both partition and publication. The experiment dso tests on whether awareness of
catification affects buying behaviour on buyers or willingness to goply for a
catificate on sdlers. A benchmark treatment with no certification (n variant) is
included. These variants resulted in a 2x2x2 + 1 factorid design run in 12 sessons
(the twedve sesson with fectorid desgn dlow 4 sesson for each of the nine
treatments). To test the theoreticd work presented by Guerra (2001) imperfect
certification was introduced. Each sesson conssted of 8 subjects, 4 for each role
(randomly assgned), the experiment was computer asssted, and was run in the
Experimentd Laboratory of the Depatment of Economics, Universty of Oxford
during the autumn of 2001.

Partition variant

The pie sze was determined by the qudity of the product being offered. This qudity
was exogenoudy given (determined by naure) through a random draw from a
uniform digtribution in [0..100]. A discrete partition was used in the form of a 5 gars
system (5 variant) or a semi-continuous vaue (v trestment with the certificate taking
an integer vauein [0..100])).

I mperfect Certification.

Guerra (2001) demondrated that the ordered ranking of levels frequently observed in
red markets could be explained by introducing noisy edimaes of qudity in buyers
Previous to that certification literature had not being able to explan the ranking
phenomena:  Lizzieri (1999) demondrated that buyers lack of information caused
cetifiers to disclose only whether the sdler was of the lowest type, which under the
assumption of a continuum of qudity types is a zero probability event. De & Nabar
(1991) modelled certification as binary (as a result of binary product qudity), limiting
the 9ze of the partition.

Providing or generaing a noisy edimate in the minds of the buyers experimentdly is
plagued with undesirable issues such as lack of control over the degree of noisness
and adso it can have demand effects. These problems were reduced through the use of
imperfect certification, which leads to smilar results to those of Guerra (2001), and
alows better experimenta control.



The imperfect certificate was obtained in the v treatment by taking the red vadue of
the qudity of the good (q), and drawing a number from a uniform didribution in [o-
10, g+10]. If the resulting value was higher than (lower than) the upper (lower) limit
of 100 (0) the certificate showed the limit vaue of 100 (0). For the 5 variant, the
certificate was obtained by taking the integer part of /20 and adding it one to assgn
the corresponding number of stars (except in the case =100, which was assigned a 5
dar certificate). 80% of the time the number of stars thus defined was shown, 10% of
the time it would fdl in the patition immediately below, and 10% of the time in the
patition immediatdy above agan, if the resulting cetificate was 0 (or 6) the
certificate was set to 1 (or 5) stars.

Publication variants.

Two variants to the type of publication were defined: immediate {) and sler defined
(9. In the i varant the result of the certification process is passed to the buyers
regardless of the result, while in the s treatment the seller has a chance to see the type
of certificate being awvarded, and then decide whether to display it or not. The
absence of a cetificate in the s variant, therefore, does not provide information about
whether or not the seller gpplied for a certificate.

Awareness variant

Two conditions, aware @) and unaware (1) were given for the cetification cases. In
the a condition buyers were informed that sdlers had the opportunity to gpply for a
certificate, and the conditions of certification. In the u condition this information was
withheld from the buyers, and it was provided to them the fird time they were
presented with a cettificate. Therefore, in the unawareness condition, a buyer will be
ignorant about the exigence of cetificaes untii he encounters a sdler with a
certificate.

An additiond condition with no certification (n), to which none of the above
mentioned variants gpply, was included as a benchmark.

Subjects  payoffs were given in points. At the end of the experiment these points
were pad a a rate of 1 penny (0.01 GBP) per point. When the experiment was
conducted the exchange rate was 1.46 USD per GBP.

The extensve form of the modified Demand Game is given below (see the gopendix
for a transcript of the ingtructions given to subjects). The steps that are to be included
only in specific variants are preceded by the codes ¢, 1, S, 5, v, &, u in brackets for the
vaiants certification, instantaneous, sdller, 5 star, value, aware and unaware

respectively.



Procedure

1. Eachplayerisassgned arole: Buyer or Sdler.
2. Nature assigns esch sdller aqudity levd g1 [0..100].
3. Each sdler is informed of his quality level, and is asked to st a price p 1

[0..250].
[c] 3.1. The sdller decides whether to certify or not at a cost of 25.
[c] 3.2. Nature decides the outcome of the certificate (imperfect certification).
[cs] 3.3. The sdler observes the certificate and chooses whether to display it
or not.
[cs] 3.3.a If the sdler chose to display the certificate, it is shown to the
buyer.
[ci] 3.3.b. The certificate is shown to the buyer.

4. The buyer observesthe price and decides whether to buy the good or not.

The process is repested three more times from 3.3a onwards so that dl four sdlers are
matched with dl four buyers. To finish the game one of the maiches is chosen a
random. If the buyer chose to buy in that match the sdler receives p from the buyer,
and the buyer receves 25 units for each qudity unit of the sdler’s good. If she
decided not to buy, both receive nothing.

The sdlers used a semi circular did cdlibrated in integers from O to 250 to choose
price. The certificates where shown in gragphic form (1 to 5 stars in the 5 variant, and
an horizonta bar filling abox containing the numeric vaue in the v variant).

Results

Table 1 shows some summary datistics. From the certification data we can observe
that the partition treatments 6 and v) do have an effect on certification. Sellers were
more inclined to certify under the 5 dar variant than under the vdue regime. Guerra
(2001) predicts this result, with an ordered ranking of leves maximizing revenue for
catifiers, under a fixed price scheme. In the 5 variant 69% of the sdllers chose to buy
a cetificate, while only 38% chose to do so in the v case. This difference is
ggnificant a the 5% levd (p vdue 0.000). An dternative explanation to that of
Guerra (2001) is complexity averson: sdlers are more comforteble with smple
catificates. Agang this theory one should condder that a sdler trying to inform
buyers of his characterigtics would do so with the resources avalable to him,
regardless of complexity. In any case, the important result is that the ordered ranking
of levels, frequently observed in red life, was preferred over the continuous ranking
in the laboratory. Similarly awareness reduced certification, with 75% certification
rate in the u variant againg a 31% in the a variant (p-vaue 0.000). This may explan
why certifiers do not put more emphasis in education consumers about their rankings.
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Table 1. Meansand Standard Deviations of Obsarved Variables

n 5 Y, S i a u all
Certify - 68.8% 37.5% 50.0% 56.3% 31.3% 75.0% 53.1%
(0.467) (0.483) (0.504) (0.500) (0.467) (0.436) (0.501)
Buy 43.8% 42.2% 40.6% 39.1% 43.8% 43.8% 39.1% 42.2%
(0.500) (0.498) (0.495) (0.492) (0.500) (0.500) (0492 (0.495)
Price 119.1 1334 1353 121.8 146.8 134.6 134.0) 129.3
(57.098) (43.768) (40995 (44527) (36.027) (42990 (41.834) (48.100)
Offered Profit -6.63 -2.59 -4.63 -8.06 084 -11.97 475 -4.61

(34717) (53430) (45701) (43221) (551100 (49.242) (48.772) 45064

One driking result is the Offered Profit. Offered Profit is defined as the potentia
profit from a buyer offered by a sdler, and is given by 25 x g — p. where q is the
sler’'s qudity and p is the price chosen by him. A typicd result in ultimatum games
is the fairness reault, with typicd offers of 50:50. This result is reduced in ultimatum
games with asymmetric information (Mitzkewitz and Nagd, 1993, report required
demands from 83% to 61% depending on cake size). From the offered profit we can
see that sdllers are demanding on average more than 100% of the true pie. This result
confronts typicd “farness’ results of ultimatum experiments, and its likdy cause is
the liberation of the complete information and nortnegative payoff condraints. An
additional source for reduction of farness concerns could be the transaction frame
used in this experiment: if the sdler perceaives that he owns the good, he may ask for
his entittement (which may be higher than 50%). Hoffman, McCabe, Shachat and
Smith (1994) use a gmilar buyer-sdler frame (which they cdl “exchange frame’),
and find a sgnificant reduction in fairness, with moda demands in the 60% to 70%
range, but with no demand exceeding 80% in the comparable case (they have an
additiond treatment with entittement in which a smal number of observations have
demands of 90%). The frame done cannot therefore account for the driking average
demands of more than 100% of the true pie. This result is dso not a consequence of
cetification as we can see from table 2 in n, the benchmark case with no
cetification, which is comparable with ultimatum demand games like the one in
Mitzkewitz and Nagd (1993), the median demand is 110% of the true pie, above
100% even without certification.

Table 2. Median required true pie proportions by sdlers across variants

N 5 \ S | a u all
Median 100.8% 97.1% 104.9% 119.8% 93.9% 108.4% 99.1% 1055%
Minimum 73.2% 52.4% 52.4% 57.0% 52.4% 57.0% 52.4% 52.4%
Maximum 1600.0%  714.3%  4400.0% 266.0%  4400.0%  4400.0% 266.0%  4400.0%
Sd. Dev. 369.8% 155.3% 754.2% 534% 10514%  1048.3% 55.0% 650.8%

These reaults raise a very important methodological issue. We mugt andyse the effect
that (commonly used) experimentd condraints put on subjects.  Lifting two smdl
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condraints in this expeiment chdlenge one of the most replicated experimenta
results in economics. This may indicate that fairness does not come naturdly to
subjects, but it is induced through experimenta condraints. Harrison (2001) argues
that price controls in the form of calings affect subjects behaviour. It seems that if
we let subjects exhibit a truly sdfish behaviour they will opt to do so. Figure 1 shows
sdlers demanded proportion of true pie with respect to true pie sze. Mitzkewitz and
Nagd (1993) obtan a smilar shape with a limited number cake szes, usang the non
negative redtriction. Their graph decreases from 83% for the smdler pie to 60.8% for
the larger one. It seems that the non-negative restriction shifts the curve down.
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Figure L Sellers Demands of True Pie (log scale)

It can be argued that sdlers were focusng in the maximum pie, and not in the true
pie. In fact, the summary datistics of such assumption (see table 3) would initidly
suggest that this was indeed the case, ad then the results would seem smilar to the
typica ultimatum games results.

Table 3. Median required maximum pie proportions by sdlers across variants

n 5 \ S i a u all
Median 46.0% 50.0% 50.2% 50.0% 59.6% 50.0% 51.2% 50.0%
Min 6.0% 30.8% 30.0% 30.0% 39.6% 30.0% 32.0% 6.0%
Max 88.0% 96.0% 96.0% 96.0% 87.2% 96.0% 87.2% 96.0%
Std Dev 22.8% 175% 16.9% 17.8% 14.4% 17.2% 16.7% 19.2%

A closer ook to the data shows that the results are not typica. Figure 2 shows sdlers
demands of maximum pie with respect to true pie size (or quality assigned). The
proportion of maximum pie demanded is increesng in true pie Sze, which is
generdly the opposte for typicd demand games. Mitzkewitz and Nagel (1993) show
an inverse rddion where the maximum demand correspond to the lowest true pie, and
the smdler demand to the laget pie An even if sdlers were concentrating in
maximum pie Sze, this would be further evidence that fairness condderation were not
present, as this produced negative mean offered profits.
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Figure 2. Sdlers Demands of Maximum Pie (log scae)

The drength of this result should not disgppoint those of us that believe in the
integrity of people. As we can observe in figure 3 there were some sdlers that did
offer buyers pogtive payoffs. This is especidly true in those sdlers endowed with a
higher quaity levd (larger true pie). In dl, 44% of dl sdlers suggested demands that
offered non-negative payoff to buyers (90% of which offered a drictly podtive

payoff).
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Figure 3. Profit offered by sellers

Table 4 shows the raw data for sdlers. One curious rdationship from this data is the
one of price to qudity. Without certification (our benchmark n case) the sub-game
pefect Nash equilibrium prediction for rationd, risk-neutrd sdlers would be to st
the price a 125, with al buyers purchasing at this price. This is not the case. Figure 4
shows a gmilar relation for the n variant to tha of the other variants Under the
theory that people are sdfish, and without certification to discover deception, why
would their choice of price be corrdated to the qudity assigned to them by nature?
Two explanations may be that they are bounded rationd, and have a strategy of taking

! The expected quality of any given sdller is 50 points, as quality is uniformly distributed in [0..100]. In
order to extract the maximum vaue from buyers, would therefore choose a price of 2.5 x 50 = 125,
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dl the pie, without redizing that they can take even more than tha by deceiving
buyers. A second explanation is that they have some “fairness’ concern, and even
though they prefer al the pie for themsdlves, they do not want to sted from buyers.
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Figure 4. Price-Qudity relation

Given the linear relation between price and qudity, it would be vdid to quedion
whether the observed relation of figure 3 is not in caused different sdllers with diverse
stisfection levds a satidficing sdler would choose a price high enough for his
satisfection leved resulting, given the random assgnation of qudity, in a linear price-
payoff relation merdly by design, not by fairness consderation. From figure 5 we can
see that this is not the case. A dmple linear regression for the relation depicted in
figure 3 can explan 545% of the variance, while a linear regresson for the data in
figure 5 can explain only 2.2%. We can then discard the spurious effect hypothesis.
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Figure 5. Profit Offered by Sellers
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Table4. Sdlers Raw data

S Sy Vaiant Qud Prie Cat C Dis Sod
1 Sl n 17 0 - - - 3
Y n 1 40 - - - 4
3 n 81 159 - - - 1
A n 47 86 - - - 2
2 a1 n 78 149 - - - 1
5% n 52 115 - - - 0
3 n 77 220 - - - 0
S n 23 85 - - - 3
3 Sl n 41 150 - - - 1
% n 6 76 - - - 2
3 n 4 15 - - - 3
7! n 14 61 - - - 3
4 Sl n 76 200 - - - 0
5% n 0 175 - - - 1
3 n 67 170 - - - 1
A n 46 115 - - - 3
5 Sl cbia 42 99 N - - 3
Y cbia 7 125 N - - 2
3 cbia 39 150 Y 2 - 0
S cbia 84 180 Y 5 - 4
6 Sl c5iu 85 180 Y 5 - 3
5% c5iu 52 150 Y 3 - 0
3 c5iu 77 180 Y 4 - 0
S c5iu 84 110 Y 5 - 3
7 Sl cbsa 54 77 Y 2 N 2
% cbsa 78 125 N - - 0
3 c5sa 35 125 N - - 1
7! cbsa 96 240 Y 5 Y 2
8 St c5su A 80 Y 2 N 2
5% c5su 22 0 Y 3 Y 2
3 c5su 20 133 N - - 2
A c5su 28 0 Y 2 N 1
9 Sl cvia 56 148 Y 63 - 1
Y cvia 67 125 N - - 3
3 cvia 54 160 N - - 0
S cvia 1 110 N - - 1
10 SL cviu 41 9 N - - 2
5% cviu 70 100 N - - 0
3 cviu 97 218 Y 95 - 2
A cviu 89 199 Y 93 - 4
11 Sl cvsa 23 80 N - - 3
% cvsa 54 150 N - - 2
3 cvsa 76 185 N - - 2
A cvsa 19 75 N - - 2
12 St Ccvsu 50 130 Y 48 Y 1
< cvsu 17 86 Y 26 Y 0
3 cvsu 81 126 Y 8 Y 3
A cvsu 41 157 N - - 0

15



Table 6 shows the raw data for buyers. Buyer behaviour is andysed using the
information avallable to buyers beyond the experimentd variant. Subjects can be
divided further into two additiona categories. knowledgeable (k) and oblivious (0).
The k category condgts of those buyers that have been informed tha certification is
avalable this is, subjects in the a variant and subjects in the u vaiant tha ae
currently or have previoudy encountered a Sdler digplaying a certificate.  The o
category encompasses the rest.

Figure 6 was obtained by grouping buying decison in classes according to observed
price (the empty classes show no labd for vaue, while classes with frequency equa
to zero are indicated with a 0.00 labd). Figure 6a shows the demand schedule of o
buyers (74 observations) and figure 6b the one for k buyers (118 observations).
Figure 6a can be congrued as a common downward doping demand curve; which is
inconsgent with the sub-game pefect equilibrium for risk-neutra o buyers.  The
edimate of 0 buyers about a sdler’s qudity leve is given by the expected qudity of
that <dler, i.e 50 units given tha o buyers do not anticipae any additiond
information about a sdler.  All buyers then should accept any price no higher than
125, and rgect any offer priced above 125. This is the equilibrium prediction, quite
different from the result observed in figure 6a.  Table 5 was obtained by classfying
the data in three groups according to equally distanced prices ranges. 0 to 83, 84 D
166 and 167 to 250. The comparison of the mean willingness to buy in this group is
ggnificantly decreasing in price, asindicated in Table 5.

Table 5. Buying Behaviour for o buyers

P-Value (one-tail)
Class Mean Sd. Dev. Obs. 0-83 84-166 167-250
0-83 706%  0.4697 17 - 0022 0000
84-166 415% 049838 11 0.022 - 0.019
167-250 125% 03416 16 0000 0019

Figure 6b presents an (dmogt) indagtic demand curve, which is condgent with the
sub-game pefect equilibrium prediction of dl sdlers but that of the lowest qudity
applying for a certificate, and dl buyers buying a any price below cc*2.5, where cc is
the certificate centre?. The fact that the willingness to buy is lower than 100 may be
explaned by a combination of risk averson ad the fact tha some sdlers may
drategicaly choose not to apply for a certificate, or choose not to display it.

2 The cetificate centre is the expected vaue of a sdler's quality level given the vaue of the certificate
assigned by naure. In the 5 variant for the one, two, three, four and five star cases it is equa to 11, 30,
50, 70 and 88 respectively. In the v variant the certificate centre for a cettificate of vaue v 1 [10.90] it
v+10 100
_ N ai o (v- 90)*100+ g i
isequd tov, for v<10itisequa to .= and for v>90 isgiven by i=v-10 .
21 21
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The k dass (buyers that know certification is avallable) can be further divided into
two groups (as observed by the buyers): k buyers maiched with sdlers displaying a
cetificate (56 observetions), and those maiched with sdlers not displaying a
certificate (62 observation). Note that from a buyer's standpoint, it is impossible to
digtinguish sdlers that applied for a certificate and decided not to display it, and those
that did not apply for a certificate. We can analyse the behaviour of those buyers that
were shown a certificate.  Figure 7 shows the classification of the 56 observations
according to the expected profit, defined as 25 times the cetificate centre (see
footnote 2) minus the pricee The figure shows how a postive expected profit
ggnificantly increases willingness to buy, compared to a nonpositive expected profit
(mean buying rate is 75% for pogtive expected profit, 14% for non-posgtive, p vaue
0.000).
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Figure 7. Buying Rate in relation to Expected Profit under Certification

The profit actudly redized by buyers under certification (this is actual purchases, not
offers) deserves further anadyss, as it can be used to test the effectiveness of
certification. Table 7 presentsasummary of the buyer’s actual profit inthe different
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Table 6. Buyers Raw data

Price Certificate Buy
Round Round Round

Ses  Subj  Var 1 2 3 4 1 2 3 4
1 Bl n 0 8 159 40 - - - -
B2 n 40 90 8 159 - - - -

B3 n 159 40 90 86 - - - -

B4 n 86 159 40 90 - - - -

2 Bl n 149 8 220 115 - - - -
B2 n 115 149 8 220 - - - -

B3 n 220 115 149 85 - - - -

B4 n 85 220 115 149 - - - -

3 Bl n 150 61 15 76 - - - -
B2 n 7% 150 61 15 - - - -

B3 n 15 76 150 61 - - - -

B4 n 61 15 76 150 - - - -

4 Bl n 200 115 170 175 - - - -
B2 n 175 200 115 170 - - - -

B3 n 170 175 200 115 - - - -

B4 n 115 170 175 200 - - -

5 Bl c5ia 9 180 150

&

1

al
(620 \O) ]

B2 chia 125 99 180 150 - - 2
B3 chia 150 125 99 180 2 - - 5
B4 chia 180 150 125 99 5 2 - -
6 B1 cbiu 180 110 180 150 5 5 4 3
B2 c5iu 150 180 110 180 3 5 5 4
B3 c5iu 180 150 180 110 4 3 5 5
B4  c5iu 110 180 150 180 5 4 3 5
7 Bl cbsa 77 240 125 125 2 5 - -
B2 cbsa 125 77 240 125 - 2 5 -
B3 cbsa 125 125 77 240 - - 2 5
B4 c5sa 240 125 125 77 5 - - 2
8 Bl cbsu 80 90 133 9D - 2 - 3
B2 cbsu 0 80 90O 133 3 - 2 -
B3  cbsu 133 90 80 90 - 3 - 2
B4  cbsu 0 133 90 8 2 - 3 -
9 Bl cvia 148 110 160 125 63 - - -
B2 cvia 125 148 110 160 - 63 - -
B3 cvia 160 125 148 110 - - 63 -
B4 cvia 110 160 125 148 - - - 63
10 Bl cviu 115 199 218 100 - 9B 9% -
B2 cviu 100 115 19 218 - - 9B 9%
B3 cviu 218 100 115 199 95 - - 93

B4 cviu 199 218 100 115 R - -

11 Bl cvsa 80 75 18 150 - - - -
B2 cvsa 150 80 75 185 - - - -
B3 cvsa 185 150 80 75 - - - -
B4 cvsa 75 185 150 80

12 Bl cvsu 130 157 126 86 48
B2 cvsu 86 130 157 126 26 48 - 88
B3 cvsu 126 8 130 157 88
B4 cvsu 157 126 8 130 -

2K ZXK[KZ2<KKLX|K<K2Z2XK|I1Z2Z2<KZ2Z2Z22Z2I12Z222(KZ2Z2Z2|IKZ2<<Z2|IKZ2Z2Z2(2<<<KXXKX|IKZ2Z2Z2(KZ2 <X <]k
2Z2Z2Z21Z2Z2Z2Z2|IKZ2Z2XK|1Z2Z2Z<K(KZ2Z2Z2IKZ2Z2<KZ2Z2<Z2|IZ2<K\<<K|IZ2<KZ2L(KX<KZ2X|1Z2Z2z2zZ2(2<Z2Z|N
2Z2Z2XKK<KZX|IZ2Z2<KZ2IK<KZ2Z(K<KZ2XK|1Z2<KZ2Z[Z2<K<ZIZ2<K<ZIZ2Z2<<KLZ2Zz2<KKX|IZ2Z2 < Z2([K <K Z2<|w
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vaiants.  Cetification dgnificantly increeses buyers profit from purchases (from
—15.63 in n to 6.887 in c, p-vdue 0.0155). Unawaeness is aso a factor that
ggnificantly increases buyers profit (from —4.61 in the awareness case to 19.76 in the
unawareness case, p-value 0.0345). The difference in profit caused by the disclosure
of the cetificate is ggnificant only a the 10% leve ¢3.42 if sdler decides vs. 16.09
in automatic, p-value 0.0745). The dept of certificate does not affect the profit
sgnificantly (p-value .4275)

Table 7. Buyer’sredized profit in different experimentd variants

N 5 \Y; S i A u all
Profit -15.63 5.67 8.15 -342 16.09 -4.61 19.76 -0.90
S Dev. 32.276 56.818 40.073 43.605 52.176 45,105 50.576 449411
Obsarvations 28 27 26 25 28 28 25 81

Concluson

The evidence preserted in this paper suggests that the commonly observed farness
congderation in ultimatum games is a product of desgn condraints. This has serious
consequences for experimentaigts, as indicates that smdl design redtriction can have
an important impact in experimenta results.

This study showed that the frequently used ranking system in certification is preferred
by sdlers, as suggested by the theoretical work of Guerra (2001). Similarly it showed
that sdlers prefer to certify when consumers are not aware that certification is present.
This has important regulatory implications. When sdlers ae the purchasars of
certificates (which as discussed in the paper is sensble to do given the public nature
of cetificates), catifiers may willingly fal to inform buyers that they are present in
the market, to increase certification revenue from sdlers.  However, this paper dso
demondrated that certificates benefit consumers by reducing uncertainty and the
incidence of non-desrable purchases. Therefore, sdlers and certifiers may collude
(implicit or explicitly) to redtrict the number of buyers that are aware of certification,
extracting rents from consumers to therr detriment. A regulator could enforce the
mandatory disclosure of intent from dl cetifiers, so that dl consumers could benefit
from their presence in the market.

The andyds presented here demondrated that when cetification is present,
certificates are digplayed, and prices reflect consumers knowledge, willingness to
buy is ggnificatively increased. It therefore follows that certification can be used to
promote consumption in an economy. By introducing mandatory certification,
consumers will become knowledgesble, and competitive sdlers will have to price
accordingly, with the consequent increase in consumption.
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Appendix

The ingructions are divided in three pats Common, Seler and Buyer ingructions.
Common instructions were shown to dl participants at the beginning of the experiment. A
random assignment of roles followed, and then subjects were presented with Seller or Buyer
instructions according to the role assigned to them.

[COMMON INSTRUCTIONS]

Welcome to the Department of Economics. You are about to take part in an experimenta
study of decision making.

You are not alowed to speak to other participants or communicate in any other way. If you
want to ask a question, please put up your hand.

As of this moment, you have been credited with the sum of £3.00, your INITIAL AMOUNT.
During the course of the experiment you may, through the decisons you make, either add to
this, leave it unchanged, or lose some of it.

INTRODUCTION
In today's decisions there will be two roless BUYERS and SELLERS. The decisions will be
rewarded with points, that will be transformed, at the end, to money at the rate of 1 penny per

point.

Some of you will be Buyers and some Sellers. Both Buyers and Sellers may win Points with
their Decisions, but they may aso in some circumstances lose Points.

SELLERS

Sdlers will produce a good with quality level between O and 100 units (Sdlers will be
assigned a fixed quality level, they will not be able to chose it). Once a Seller knows his/her
quality level, he/she will proceed to choose a price (between 0 and 250 points) at which to
offer the good. The price will be shown, one at atime, to the buyers, who will decide whether
to buy the good or not.

At the end of the experiment the decision of (only) one of the buyers will be chosen at
random, and if he/she chose to buy the good from the sdler, the seller will increase his’her
Initid Amount with the points asked in the price, otherwise he/she will add nothing to his/her
initial amount.

BUYERS
Buyers will decide whether to buy or not a good from a seller at a price chosen by that seller.
Each buyer will be paired with al sdllers, one at atime, to make these decisions.

At the end of the experiment (only) one of the pairings will be chosen at random, and if the
buyer chose to buy the good from the sdller in the chosen pairing, the buyer will receive 2.5
points for each quality unit of the good, otherwise he/she will receive nothing. Additionaly,
the buyer will have to pay the points asked in the price.

As a good's quality can be between 0 and 100 units a buyer can receive between 0 and 250
points from it. Note that if the price paid is greater than the benefit from the quality, the
buyer will loose points from higher Initiad Amount.

[The following paragraphs (preceded by [c]) are for variants with certification only, and are
shown at this stage only on the variants with awareness. In the variants without awareness
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they are shown to sdllers at the assignment stage, and to the buyers only at their first pairing
with aseller displaying a certificate. The paragraphs preceded by 5 were shown in the variant
with 5 stars certificates, the ones by v in the variant for value certificates, the ones by sin the
variant with the seller deciding disclosure of certificate, and the ones by i in the variant for
instantaneous disclosure of certificates.]

[C]CERTIFICATES
[c]To inform Buyers of the quality level of hisher goods, a Seller can apply for a Certificate,

by paying 25 points.

[cv]A Certificate reflects quality within a rank of plus or minus 10 units. A product with 60
units of quality could receive a certificate of anywhere between 50 to 70 units, each with the
same probability (However a certificate will never be above 100 or below 0 units).

[c5]A Certificate reflects quality in the form of stars: 1 star if the good has between 0 and 20
units o quality, 2 starsif it has between 21 and 40, and so on until 5 gtars, if it has between 81
to 100 units of qudity. The certificate will be correct 80 percent of the time. 10 percent of
time it will overstate qudity by one star, and 10 percent of the time it will understate quaity
by one star. However a certificate will never have more than 5 stars or less than one.

[cs]Once a certificate has been assigned, the Seller observes it and, if he so chooses, he can
display it (the sdller can also opt to rot show the certificate, in which case the buyer will not
know if the seller applied for a certificate or not).

[ci]Once the Seller applies for a certificate, the certificate will be showed to al buyers when
they are paired with that seller.

ROLE ASSIGNMENT
As stated before, some of you will be Sellers and some Buyers.

Which role you play will be determined by your own choices in a lottery. We will now
proceed to this lottery.

THE LOTTERY.

You will see adisplay of 10 "nonsense syllables. The computer has assigned each of them,
randomly, a different procedure to generate a number. No two procedures are the same. Y ou
will be asked to choose one syllable. When everyone has made a selection, the participants
with the lowest numbers will be assigned the Seller's role and the others the Buyer's role.
You will be shown immediately to which role you have been assigned. Please keep your role
to yoursdlf both during and after the experiment.

In each of your Decisions your will be paired will be a different person. You will not learn at
any stage who you were paired with. Please choose one 'nonsense syllable'.

[END OF COMMON INSTRUCTIONSY
After choosing a syllable players were assigned their role (buyers or sdlers), the computer
chose a qudity levd x for sellers and subjects were presented with their corresponding
ingructions

[SELLER INSTRUCTIONS

Y ou have been assigned the Seller role. Y our goods will have a quality level of [x] units. You
will be paired with all the buyers, one a atime.

21



[In the unawareness treatments the paragraphs preceded by c in the common instructions were
shown here]

At the end of the experiment your total payment will be determined as follows. The computer
programme will randomly choose one of the pairings. Your final payment will be one penny
for each point. Y our points will be the sum of:

* your Initid Amount of 300 points
* the price you set for your good, if the person you were paired with chose to buy it.
¢[c] minus 25 points for the certificate, if you applied for one.

When everyone is ready, we will begin. You may have to wait one or two minutes for others
to be ready. We ask you to be patient. Be sure you have understood the whole procedure,
referring to Help if you wish to, before clicking on Continue. Rut up your hand if you need
any further help.

YOUR DECISION.
Please choose a price for your goods. Y ou will receive that amount only if the person you are
paired with decides to buy. Please Remember:

» The Buyer will receive 2.5 paints for each unit of quaity of your good.
 The Buyer does not know your quality level.
* You will have an opportunity to buy a Certificate for 25 points.

[Sellers proceeded to choose a price using a semi-circular dia caibrated with integers from 0
to 250 to choose a price y. In the ¢ treatments they were presented the following choices:

[c]You have just chosen a price of [y] points. Do you want to apply for a Certificate or Not?
Applying for a certificate costs 25 points.

[If a seller chose to certify he was assigned a certificate z (in the form of 5 stars or value,
according to variant) and was presented the following message, otherwise, the procedure
ended.]

[c]You have been assigned a [Z] certificate.
[cs]Do you want to Display it or not?

[END OF SELLER INSTRUCTIONS]

At this stage sellers waited for the four encounters with buyers, one pairing was selected at
random and the results of the chosen pairing were shown. Subjects were then paid according
to the results obtained.

[BUYER INSTRUCTIONSY

You have been assigned the Buyer role. You will be paired with al the sdllers, one at atime.
At the end of the experiment your total payment will be determined as follows. The computer
programme will randomly choose one of the pairings. Your find payment will be one penny
for each point. Your points will be the sum of:

* your Initid Amount of 300 points

» 2.5 points per each qudity unit of the good you bought (if you bought it) in the selected
pairing.

* minus the price you paid for the good (if you bought it).
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When everyone is ready, we will begin. You may have to wait one or two minutes for others
to be ready. We ask you to be patient. Be sure you have understood the whole procedure,

referring to Help if you wish to, before clicking on Continue. Put up your hand if you need
any further help.

[The following paragraphs were presented four times to each buyer, with n being the counter
for each time. The values of X, y and z (where applicable) came from those presented to or
chosen by the corresponding sellers)]

The Sdler in pairing [n] is offering his good at a price of z

[In the unawareness treatments the paragraphs preceded by c¢ in the common instructions were
shown here if the sdler in this pairing was displaying a certificate and if they had not been

shown in previous pairings.]

[c5]He's been issued a certificate of z stars by the computer.

[cv]HE's been issued a certificate of z units by the computer.

[cs]After seeing his certificate he/she decided to display it.

Do you want to buy from him/her?

[Once the buyer made her decision she was told “You are ready for the next pairing. Please
press <CONTINUE>" in the first three pairings, in the fourth pairing the procedure ended.]

[END OF BUYER INSTRUCTIONS
At this stage buyers waited for all buyers to end their encounters. One pairing was selected at

random and the results of the chosen pairing were shown. Subjects were then paid according
to the results obtained.
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