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Rationalitätskonzepte,

Entscheidungsverhalten und
ökonomische Modellierung

Universität Mannheim
L 13,15
68131 Mannheim

No. 00-10

An experimental analysis of auctions with
interdependent valuations

Kirchkamp, Oliver
�

and Moldovanu, Benny
���

February 2000

Financial support from the Deutsche Forschungsgemeinschaft, SFB 504, at the University of
Mannheim, is gratefully acknowledged.
�

Sonderforschungsbereich 504, email: oliver@kirchkamp.de
���

Department of Economics, University of Mannheim, Germany, email: mold@pool.uni-mannheim.de



An experimentalanalysisof auctionswith

interdependentvaluations
�

Oliver Kirchkamp† Benny Moldovanu‡

February11,2000

Abstract

We studyexperimentsin an auctionsettingwith interdependentvaluation. Groupsof

threeplayersreceive privatesignalsandthenbid for a single,indivisible item. Valuations

for the item differ within groupsanddependasymmetricallyon a bidder’s own andother

bidders’signals.Theoretically, theEnglishauctionyieldsefficient allocations,while other

standardauctionformatsfail to do so.

Consistentwith equilibriumpredictions,we find thatanEnglishauctionyieldssignifi-

cantlymoreefficiency thana second-pricesealed-bidauction.

We alsostudytheseller’s expectedrevenueandthebiddersexpectedpayoff, andfind

thattheexperimentalresultsarecloseto thetheoreticalpredictions.(JEL C92,D44)�
We thankAngelika Eymannandparticipantsof seminarsin Berlin, Grenoble,MannheimandSantiagode

Compostelafor veryhelpful remarks.Financialsupportfrom theDeutscheForschungsgemeinschaftthroughSFB

504is gratefullyacknowledged.
†Universityof Mannheim,SFB504,L 13,15,D-68131Mannheim,emailoliver@kirchkamp.de
‡Universityof Mannheim,Departmentof Economics,D-68131Mannheim,email mold@pool.uni-mannheim.

de

http://www.kirchkamp.de


An experimentalanalysisof auctionswith

interdependentvaluations

September24,2000

Abstract

We studyexperimentsin an auctionsettingwith interdependentvaluation. Groupsof

threeplayersreceive privatesignalsandthenbid for a single,indivisible item. Valuations

for the item differ within groupsanddependasymmetricallyon a bidder’s own andother

bidders’signals.Theoretically, theEnglishauctionyieldsefficient allocations,while other

standardauctionformatsfail to do so.

Consistentwith equilibriumpredictions,we find thatanEnglishauctionyieldssignifi-

cantlymoreefficiency thana second-pricesealed-bidauction.

We alsostudytheseller’s expectedrevenueandthebiddersexpectedpayoff, andfind

thattheexperimentalresultsarecloseto thetheoreticalpredictions.(JEL C92,D44)



1 Intr oduction

Most of the experimentalliterature on auctionsand bidding1 considerssymmetricsettings

wherevaluationsareprivate(i.e., bidder i’s valuedependsonly on a signalavailableto i) or

purely common(i.e., all biddershave the samevaluebut they receive differentsignalsabout

thatvalue).

In thepurelycommonvaluecaseefficiency is trivial (sinceall biddershave thesametrue

value)andis attainedby all standardauctions(Dutch, English,first price sealedbid, second-

pricesealed-bidauction).In asymmetricprivatevaluecontext all standardauctionsareefficient

(they arealsoequivalentin termsof revenue).

In this paperwe focuson an experimentalsettingwith asymmetric,interdependentvalua-

tions: Thereis oneobjectfor sale,andtherearethreebidders(imaginethemsitting at a round

table).Eachbidderreceivesasignal,andhervaluationfor theobjectis equalto hersignalplusa

constantweightmultipliedby the(unobserved)signalof thatbidder’s right neighbour. General

settingswith interdependentvaluationsarestudiedin Maskin [Mas92], DasguptaandMaskin

[DM99] andin JehielandMoldovanu[JM98].

Dueto theasymmetricnatureof the interdependencies,in our modelit is not thecasethat

theagentwith thehighestsignalhasalsothehighestvalue.Hence,thetaskof aggregatingthe

privateinformation,suchthat theefficient buyergetstheobject,is not easy. Besidesforming

correctestimatesaboutvaluations,our agentsalsohave to solve a non-trivial biddingproblem

where“winner’scurse”considerationsplaya role.

In a remarkableresult,Maskin [Mas92] shows that theEnglishauctionyields an efficient

allocation(even in very asymmetricsettings)aslong asa bidder’s signalhasa higherimpact

on that bidder’s value thanon the opponents’values. It is easyto show that a second-price

sealed-bidauctionis notnecessarilyefficient (Notethatfirst-pricesealed-bidor Dutchauctions

maybeinefficientalreadyin asymmetricprivatevaluessettings).

The Englishauctionachievesefficiency becauserelevant privateinformation is gradually
1SeeKagel[Kag95] for anexcellentsurvey of this literature.
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revealedduringtheauctionprocess.In contrast,in sealed-bid(or Dutch)auctionsabiddermust

bid withoutany specificinformationabouttherealisationsof competitors’signals(whichaffect

herethatbidder’s value).SincetheEnglishauctionis efficient while theotherauctionformats

arenot, thestandardauctionsarenotnecessarilyrevenueequivalentin our framework.

Given the above remarks,it is clearthat the asymmetricinterdependentvaluationssetting

providesanexcellentframework to testefficiency andrevenuepropertiesof standardauctions.

Thepaperis organisedasfollows: In section2 we describetheexperimentalsetup.In sec-

tion 3 we computeequilibria for anEnglishauctionandfor a second-pricesealed-bidauction.

In the Englishauctionbidding canbe divided into two stages:The first stageendswhenthe

first bidderdropsout of theauction.Thentheremainingtwo bidderstry to infer thefirst drop-

per’s signalfrom herbid andcompeteby bidding in thesecondstage.Sinceonly two bidders

areleft, andsincetheauctionendsbeforeany new inferencecanbemade,thesecondstageis

equivalentto a second-pricesealed-bidauctionwith two bidders. Bids aredrivenby the fact

thatonebidderis to theleft of thefirst dropper(hencethefirst dropper’s signaldirectly affects

thatbidder’s valuation),while theotherbidderis to theright (hencehervaluationis influenced

by thesignalof theotherremainingbidder). We show that theEnglishauctionyieldsefficient

allocations,while the second-pricesealed-bidauctionyields efficient allocationsonly if the

agentwith thehighestsignalhasalsothehighestvaluationfor theobject.Finally, we compute

ex-anteexpectedrevenuesfor thesellerandthebidders.We find thattheseller’s expectedrev-

enueis thesamein theEnglishauctionasin thesecond-pricesealed-bidauction.Thebidders

expecthigherrevenuesin the Englishauction. Hence,the lossdueto the inefficiency of the

second-pricesealed-bidauctionis fully bornby thebidders.

In section4 we describetheexperimentalresultsandcomparethemto thetheoreticalpre-

dictions. In section4.1 we comparethe bids in the first stageof the Englishauctionwith the

bidsin thesecond-pricesealed-bidauction(sincethesebidsarebasedonthesameinformation,

i.e., on initial beliefsaboutsignalsof competitors).The experimentalresultsagreevery well

with thetheoreticalpredictions.In particular, we find thatagentswith highersignalsbid more
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(notethatthis monotonicityis crucial for correctinferencesduringthesecondstageof theEn-

glishauction).In section4.2wedescribehow theexperimentalsecond-stagebidsin theEnglish

auctiondependon thebidders’own signalsandonthebid of thefirst dropper. Theleft bidder’s

behaviour andthecomparativesensitivitiesamongleft andright biddersareaspredictedby the-

ory. But right bidders(who have a quitecomplex, indirect inferenceproblem)reactmuchless

thanin equilibriumto theirown andto thefirst dropper’ssignal.Suchadeviation from equilib-

rium behaviour, however, hasno substantialinfluenceon efficiency andpayoffs. In section4.4

wecomparetheefficiency attainedin theexperimentby thetwo typesof auctions.For ‘simple’

realisationsof signals,wherethebidderwith thehighestsignalhasalsothehighestvalue,both

auctiontypesachieve similar high measuresof efficiency. In contrast,for ‘hard’ realisations

of signals,wheretheabove propertydoesnot hold, theEnglishauctionachievessignificantly

highermeasuresof efficiency. Thesefindingsagreewell with thetheoreticalpredictions.They

arealsoconsistentwith the right bidder’s deviation from equilibrium behaviour. In sections

4.5wedescribetheexperimentalresultsconcerningexpectedrevenuesfor theseller. While the

experimentalseller’srevenuesarehigherthanthetheoreticallypredictedones(whichcanbeat-

tributedto asmallamountof over-bidding),wefind thatthereis nosignificantdifferenceamong

thetwo typesof auctions.Again, this lastfinding agreesvery well with thetheoreticalpredic-

tion. Finally, in section4.6 we look at thebidders’expectedrevenuesin the experiment,and

wefind, aspredictedby theory, thatbiddersaresignificantlybetteroff in theEnglishauction.

Severalconcludingcommentsaregatheredin section5.

2 The Experimental Setup

Thesetupwestudyis asfollows:

Threebidders,i � 1 � 2 � 3, bid for oneunit of an indivisible object. Eachbidderreceivesa

privatesignalsi . Fromthepoint of view of bidderi, bidderi � 1 modulothreeis thebidderto

the‘right’ of i, andbidderi � 1 modulothreeis thebidderto theleft of bidderi.
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If bidder i bids successfullyfor the objectandpaysa price p thenher payoff is given by

si � α � si � 1 � p wheresi is bidderi’sprivatesignal,si � 1 is theright neighbour’ssignal,andthe

weightα is aparameterthatis variedduringtheexperiment(seeappendixA). Notethatα � 0

yieldstheindependentprivatevaluescase.Thesignalsi is auniformly distributedintegerfrom�
0 � 100	 , independentof si � 1 andsi 
 1.

Wecomparetwoauctionformats:An Englishauctionandasecond-pricesealed-bidauction.

In the English auctionthereare threeclocks, one for eachbidder. They simultaneously

startat a bid of -10 andsynchronouslymove upwardsevery 2 secondsin equalstepsranging

from 2 to 5 unitsof currency. Eachbiddermaystopherclock at any time by pushinga button.

If a bidderstopsher clock, then,at thenext price increase,the otherbiddersobserve that the

respective clock hasbeenstopped.Whena uniqueclock is left active, the remainingbidder

obtainsthe objectat the price shown by the clock of the agentthat stoppedlast. After each

auction,the winner’s identity, all signals,bids, andgainsarecommunicatedto the subjects.

Informationaboutpastauctionswithin thesameroundis alsovisibleon thescreen.

In thesecond-pricesealed-bidauctionbidderi’sclockshowsapermanentlyincreasingprice.

Theclockstopswhenthebidderpushesabutton.In contrastto theEnglishauction,thestopping

is not observableby the otherbidders. Whentwo clockshave stopped,the remainingbidder

obtainstheitem at thepriceshown by theclock of theagentthatstoppedlast,andthewinner’s

identity, all signals,bids,andgainsarecommunicatedto thesubjects.Informationaboutpast

auctionswithin thesameroundis alsovisible on thescreen

In both the Englishauctionand the second-pricesealed-bidauctiongroupsareallocated

randomlyfor roundsof 8 or 10auctionseach.Theparameterα andthetypeof theauctiondoes

not changewithin rounds.During oneexperiment,however, participantsexperiencedifferent

αs and both auctionsformats. We conducted6 experiments,involving 96 participantsand

including395differentroundswith 2069auctions.
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3 Equilibrium Predictions

In this sectionwe computesymmetricequilibria for both auctionsformats. For simplicity of

notationwe assumethat signalsaredistributeduniformly between0 and1, andnot, asin the

experiment,between0 and100.

3.1 English auction

3.1.1 Bids in the English auction

In theEnglishauctionwith 3 bidderswedistinguish2 stages:afirst stagewhereall biddersare

still active in theauction,andasecondstagewherethereareonly two biddersleft. Thebidding

strategy during thefirst stagemayonly dependon a bidder’s own signals. During thesecond

stagea biddingstrategy mayfurtherdependon theprice b̂0 wherethefirst bidderdroppedout,

andon the first dropper’s position(i.e. whetherthe bidder is to the left or to the right of the

first dropper).Sinceonly two biddersareleft, thesecondstageendsbeforeany otherupdateof

beliefscanbemade.Hence,thesecondstageis equivalentto asecond-pricesealed-bidauction.

In asymmetricequilibriumstrategiesaredescribedby atriple � b0 � s�
� bL � s� b̂0 �
� bR � s� b̂0 ��� where

b0 ����� describestheinitial biddingfunction,providedthatnootherbidderhasleft theauction.b̂0

is thepricewherethefirst bidderdroppedout. bL ����� describesthesecondstagebiddingfunction

of a bidderto theleft of thefirst dropper. bR ����� describesthesecond-stagebiddingfunctionof

abidderto theright of thefirst dropper.

The optimal first-stagebid Thebid b0 ����� determinesa lower boundaryfor bL ����� andbR ����� .
We first assumethat this lower boundaryis not binding,andthencheckthat theassumptionis

fulfilled in thecomputedstrategies.

Assumethat a bidder receivessignals andinitially bids up to B, while the otherbidders

(with signalssL andsR) bid accordingto b0 ����� , which is assumedto bestrictly monotonically

increasing.Denoteby b 
 1
0 the inverseof b0 ����� . Note thatour bidderwins theauctionwith the
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initial bid B if andonly if sL � sR � b 
 1
0 � B� . Herexpectedpayoff is givenby

U0 � B����� b� 1
0 � B�

0
� s � α � sL � b0 � sL ��� dsL (1)

Thefirst derivative is
∂U0

∂B
��� s � α � b 
 1

0 � B��� B� b 
 1
0 � � b0 � s��� (2)

which is zerofor B � s ��� 1 � α � . Thesecondderivative ∂2U0 � ∂B2 is � 1� � 1 � α � � 0. Hence

wehave foundamaximum,andthecandidateequilibriumbiddingfunctionis

b0 � s��� s � � 1 � α � (3)

The left bidder’sstrategyduring the secondstage Giventhatb0 ����� is strictly monotonically

increasing,thesignals0 of thefirst droppercanbeperfectlyinferredfrom herbid b̂0. Hence,

it is possibleto write strategiesduring the secondstageas functionsof own signalsand the

first dropper’s signal. After the first dropperhasleft the auction,the left biddercaninfer her

valuationfor the goodwhich is sL � s0 � α. Sincethe secondstageis equivalentto a second-

pricesealed-bidauction,theleft bidder, who now knows hervaluation,hasa dominantaction:

remainin theauctiontill thepriceexceedsvaluation.Hence,thecandidateequilibriumbidding

functionfor theleft bidderis

bL � sL � s0 ��� sL � s0 � α (4)

With thehelpof equation3 theequilibriumbiddingfunctioncanbeexpressedasa functionof

theown signalandtheobservedfirst bid.

bL � sL � α
1 � α

b̂0 (5)

Note that ! s0 � sL : bL � sL � s0 �#" b0 � sL � . Hence,for all possiblesignals,thecandidateequilib-

rium bid in thefirst stagedoesnot restrictthesecond-stagebid of theleft bidder.

The right bidder’s strategy during the secondstage Herewe considerthecaseα � 1 sep-

aratelyfrom α $ 1.
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% Let usstartwith α � 1.

Againweusethefactthatthesignals0 of thefirst droppercanbeperfectlyinferredfrom

herbid b̂0 . As above,wewrite strategiesasa triple � b0 � s�
� bL � s� s0 �
� bR � s� s0 ���
Let B bethebid of theright bidder, andlet bL � sL � s0 � bethebiddingfunctionof the left

bidder which is strictly monotonicincreasingin sL. The inversewith respectto sL is

calledb 
 1
L � sL � s0 � . Theright bidderwill obtaintheobjectaslong asthesignalsL of the

left bidderis lower thanb 
 1
L � B � s0 � . Theexpectedpayoff of theright bidderis

UR � B����� b� 1
L � B & s0 �

0
� sR � α � sL � bL � sL � s0 ��� dsL (6)

which hasthederivative

∂UR

∂B
� sR � B �'� 1 � α �(� s0 � α2 (7)

Since∂2UR � ∂B2 � α � 1, thesecondorderconditionis fulfilled by assumption.

Solvingthefirst ordercondition,∂UR � ∂B � 0, yieldsB �)� sR � s0 � α2 � � � 1 � α � . Hence,

thecandidateequilibriumbiddingfunctionfor theright bidderis givenby

bR � sR � s0 ��� sR � s0 � α2

1 � α
if α � 1 (8)

With thehelpof equation3 theequilibriumbiddingfunctioncanbeexpressedasa func-

tion of theown signalandtheobservedfirst bid.

bR � 1
1 � α

sR � α2

1 � α2 b̂0 if α � 1 (9)

It is interestingto notethatfor α � 1 theright bidder’sbid bR � sR � s0 � is decreasingin the

first dropper’s signals0. The intuition is asfollows: Thehigherthepricereachedin the

first stageof an auction,the lower theexpectedpayoff of the right bidder. Relevant for

theright bidder’spayoff is theleft bidder’ssignalwhosehighbid maybemotivatedonly
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by thepresumablyhigh signalof thefirst dropper(which is relevantfor theleft bidder’s

payoff).% Let usnext considerthecaseα $ 1.

In this casethe right bidder’s valuationis alwayshigherthanthe left bidder’s valuation

and,sincethe left bidderbids the true valuationin equilibrium, the right biddershould

alwaysbid morethantheleft bidder.

Wehave to show that � sR � αsL �#$�� sL � αs0 � (10)

Rearrangingexpression10 yields� sR � s0 �#$*� α � 1���'� s0 � sL � (11)

Given that the first dropperalreadyleft the auctionwe know that sR $ s0 andsL $ s0.

Hence,the left handsideof the inequality is alwayspositive andthe right handsideis

alwaysnegative.

Therearemany waysto describea bidding function of a right bidderwho alwaysbids

morethantheleft bidder. Below wewill use

bR �+� 1 � α � (12)

which is alwayshigherthanbL .

Notethat ! s0 � sR : bR � sR � s0 �," b0 � sR � , hence,for all signals,thefirst-stagecandidateequilib-

rium bid doesnot restrictthesecond-stagebid of theright bidder.

One can easily check that the above determinedstrategies form indeedan equilibrium.

Moreover, it is straightforwardto show thattheabovestrategiesform anequilibriumno matter

whatthesignals’distribution functionsare(this is anex-postequilibrium).
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3.1.2 Efficiency in the English auction

We cannow formulatethefollowing proposition:

Proposition 1 Assumethat 0 - α - 1 . ThentheEnglishauctionyieldsan efficientallocation

for anyrealisationof signals.

Proof We first show that it is not efficient to allocatethegoodto thefirst dropper(who has

the lowestsignal). It is sufficient to show that s0 � α � sR - sR � α � sL . Rearrangingyields

s0 -.� 1 � α � sR � α � sL, which follows immediatelyfrom s0 - min / sR � sL 0 .
Wenow show thatwhentheright bidderbidsmorethantheleft thenit is indeedefficient to

allocatetheobjectto theright bidder, andviceversa.Whatwe have to show is thefollowing:

sL � α � s01 2'3 4
left bid 5 sR � s0 � α2

1 � α1 2'3 4
right bid

6 sL � α � s01 2'3 4
left value 5 sR � sL � α1 2'3 4

right value

(13)

Multiplying the left inequality with 1 � α and addingαsL � α2 � s0 on both sidesyields the

inequalityon theright hand.

Note that for weightsα " 1 theefficient allocationrule is not monotonicallyincreasingin

signals,i.e., increasingthesignalof acertainbiddermaycausetheobjectto beefficiently allo-

catedto anotherbidder. As aconsequence,theefficientallocationrule cannotbeimplemented.

Thereexistsnomechanismsuchthat,in equilibrium,theobjectis alwaysefficiently allocated.

3.1.3 ExpectedRevenuesin the English auction

Assumewithout lossof generalitythatbidder2 determinestheprice. This meansthateither1

or 3 have thelowestsignal.% If 1 hasthe lowestsignal,then2 determinesthepriceonly if 3 wins. Player3 canonly

win if 3’s signal is larger than the critical signalsc
3 which is definedby the condition
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bR � s2 � s1 ��� bL � s3 � s1 � , whichyields

sc
3 � s2 � α � s1

1 � α
(14)

However, if 1 hasthelowestsignalandsc
3 " 1 then3 canneverwin. Also if α " 1 then3

will neverwin. Hence,player2 will notdeterminethepriceif f s2 " sc
2 wheresc

2 is defined

asfollows:

sc
2 �87 1 � α � α � s1 if α � 1

s1 if α $ 1
(15)% If 3 hasthe lowestsignal,then1 will win if bidder1 hasmorethanthecritical signalsc

1

which is definedthroughbL � s2 � s3 �9� bR � s1 � s3 � . Solvingfor sc
1 yieldsthefollowing:

sc
1 � 7 � 1 � α � s2 � α � s3 if α � 1

s3 if α $ 1
(16)

Thentheexpectedrevenueof thesellerin theEnglishauctionis

Re � 3 :;� 1

0
� 1

s3

� 1

sc
1

bL � s2 � s3 � ds1ds2ds3 �� 1

0
� sc

2

s1

� 1

sc
3

bR � s2 � s1 � ds3ds2ds1 < �=7 1
8 � 4 � 3α � if α � 1

1
8 � 5 � 2α � if α $ 1

(17)

Similarly theex-ante(i.e., beforesignalsarerevealed)sumof expectedpayoff Ge of thethree

bidderscanbecalculated.

Ge � 3 �>: � 1

0
� 1

s3

� 1

sc
1

s1 � α � s2 � bL � s2 � s3 � ds1ds2ds3 �� 1

0
� sc

2

s1

� 1

sc
3

s3 � α � s1 � bR � s2 � s1 � ds3ds2ds1 < � ?@BA 2� α2

8 if α � 1

3α
8 if α $ 1

(18)

3.2 Second-pricesealed-bidauction

3.2.1 Bids in the second-pricesealed-bidauction

In a second-pricesealed-bidauctiona bidding strategy, bS ����� , canonly dependon an agent’s

own signal.Weconsiderbelow symmetricequilibria.Take oneof thebidders,andassumethat
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hertwo neighbours,L andR, bid accordingto bS ����� , which is strictly monotonicallyincreasing

andhasinverseb 
 1
S � B� . Assumethatour bidderbidsB. Thenshewill obtaintheobjectaslong

asmax� sL � sR � � b 
 1
S � B� . Thevalueof theobjectis alwayss � α � sR (wheres is theown signal

andsR theright neighbour’ssignal).

Theexpectedpayoff of this bidderis givenby

U � B�>�C� b� 1
S � B�

0 D � sR

0
� s � α � sR � bS � sR ��� dsL �E� b� 1

S � B�
sR

� s � α � sR � bS � sL ��� dsL F dsR (19)

Thederivativewith respectto B is

∂U
∂B

� 1
2

b 
 1
S � B�,G 3α � b 
 1

S � B�H� 4 � s � B�JI ∂b 
 1
S � B�
∂B

(20)

Thefirst ordercondition∂U � ∂B � 0 yieldsB � s �K� 4 � 3α � � 4. Hence,theequilibriumcandidate

biddingfunctionin thesecond-pricesealed-bidauctionis

bS � s��� s �>: 1 � 3
4

α < (21)

Thesecondorderconditionis

∂2U
∂B2 �L� 32s� 4 � 3α � 2 � 0 (22)

which is alwaysfulfilled.

It is straightforwardto show that theabove computedstrategiesform a symmetricequilib-

rium for theassumeduniformdistributionof signals.

3.2.2 Efficiency in the second-pricesealed-bidauction

In contrastto theEnglishauction,theallocationwith thesecond-pricesealed-bidauctionis not

alwaysefficient evenfor α � 1. For illustration,considerthefollowing example:Assumeα �
1� 2 andsignals � s1 � s2 � s3 �M�=� 24� 0 � 16� . Thenvaluationsare � v1 � v2 � v3 �M�=� 24� 8 � 28� . Hence,

the efficient allocationis to give the objectto bidder3. Indeed,in equilibrium in theEnglish
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auctionbidder2 dropsatapriceof zero,bidder1 dropsatapriceof 24,andbidder3 obtainsthe

object(shewouldstayin theauctiontill apriceof 56). In thesecond-pricesealed-bidauctionthe

orderingof equilibriumbids follows theorderingof signals: � bS
1 � bS

2 � bS
3 �,�N� 33� 0 � 22� . Hence,

in thesecond-pricesealed-bidauctionbidder1 obtainstheobject,which is not efficient.

3.2.3 ExpectedRevenuesin the second-pricesealed-bidauction

To calculatethe seller’s expectedrevenuewe assumewithout lossof generalitythat bidder2

determinesprices.Theneitherbidder1 hasthelowestsignalandbidder3 thehighestsignal,or

viceversa.Theseller’sexpectedrevenueis

Rs � 3 :�� 1

0
� 1

s1

� 1

s2

b � s2 � ds3ds2ds1 � � 1

0
� 1

s3

� 1

s2

b � s2 � ds1ds2ds3 < � 1
8
� 4 � 3α � (23)

Note that for α - 1 the sellerexpectsthe samerevenueasin the Englishauction! Sincethe

respective allocationfunctionsare not the same,the equality of expectedrevenuesis not a

corollary of the revenueequivalencetheorembut a coincidencethat occursfor the specific

parametersusedhere.

Similarly theex-antesumof thethreebidder’sexpectedgainGs canbecalculated.

Gs � 3 � :(� 1

0
� 1

s1

� 1

s2

s3 � α � s1 � bS � s2 � ds3ds2ds1 �� 1

0
� 1

s3

� 1

s2

s1 � α � s2 � bS � s2 � ds1ds2ds3 < � 1
4

(24)

Notethat,while theexpectedrevenuesof thesellerarethesameundertheEnglishauction

andthe second-pricesealed-bidauction,the bidders’expectedpayoffs differ. The efficiency

lossoccurringin thesecond-pricesealed-bidauctionis fully bornby thebidders.

4 Experimental Results

As describedin section2 boththeEnglishauctionandthesecond-pricesealed-bidauctionare

implementedasascendingclock auctions.In the Englishauctionparticipantsobserve during
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the courseof the auctionat which bid which biddersleave the auction. In the second-price

sealed-bidauctionthis informationis not available. In both casesthe clock stopswhenonly

onebidderremainsin theauction.Hence,in bothcaseswe observe thebidsof thefirst andthe

seconddropper.

In sections4.1and4.2wewill analysetheempiricalbiddingbehaviour. Wewill findbidding

functionsin mostsituationsto bein line with equilibriumrecommendations,exceptthebidsof

the right bidderin theEnglishauction. This motivatesthe introductionof a secondreference

case(in additionto theequilibriumstrategies)in section4.3. In section4.4we will thenstudy

empiricalefficiency. Evenif theright bidderdoesnot follow equilibriumrecommendationsthe

Englishauctionis still moreefficient thanthesecond-pricesealed-bidauction.We will give a

theoreticalargumentsupportingthis fact. In sections4.5 and4.6 we will studysellers’gains

andbidder’s payoffs. In line with equilibriumrecommendationsbiddersarebetterof with the

Englishauctionthanthesecond-pricesealed-bidauction.Sellersareindifferentamongthetwo

auctionsformats.

4.1 Initial bids

In section4.1.1we will have a brief look at theraw bids in thefirst stage.In section4.1.2we

will thenestimatebiddingfunctionswith thehelpof acensorednormalregression.

4.1.1 Raw data

In order to study the relation betweeninitial bids andsignalswe show in figure 1 bids that

arenormalisedto compensatefor differentweightsα: Theleft graphshows b̂0 � � 1 � α � for the

Englishauctionandtheright graphshows b̂0 � � 1 � 3
4α � for thesecond-pricesealed-bidauction.

Eachdot representsoneinitial bid.

[Figure1 abouthere.]
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Both for theEnglishauctionandthesecond-pricesealed-bidauctionsmoothedmedianbidsof

the first dropperaremonotonicallyincreasingin s0. In the Englishauctionthis monotonicity

is crucial,sinceit allowsbiddersin thesecondstageto infer thefirst dropper’s signalfrom her

bid.

We alsoobserve someinertia: Whensignalsare low subjectsbid slightly more than the

equilibriumvalue,while, whensignalsarehigh,subjectsbid slightly less.2

4.1.2 Estimating the bidding function

We explain thebid of thefirst dropperasa linearfunctionof this person’ssignal:

b0 � β � s (25)

In thesecond-pricesealed-bidauctionwe observe bidsfor thefirst two droppers.Thewinning

bid is only known to behigherthanthetwo observedbids.

In theEnglishauctionwe observe the initial bid b̂0 for a uniquebidder(thefirst dropper).

For the remainingtwo bidderswe only know that their unobserved initial bids b̂0 & L and b̂0 &R
musthavebeenlargerthenb̂0.

We estimateequation25 with the help of a censored-normalregression. In the English

auctiononerealisationof thedependentvariableis known andtheothertwo areright censored.

In the second-pricesealed-bidauction,two realisationsareknown, andthe remainingoneis

right-censored.Calling thelowestbid b̂0 andthesecond-lowestbid b̂�B� , bidsenterthecensored-

normalregressionasshown in thefollowing table:

first bidder secondbidder winner

Englishauction b0 � b̂0 $ b̂0 $ b̂0

Second-pricesealed-bidauction b0 � b̂0 � b̂�O� $ b̂�B�
2Kageletal. [KHL87] andotherresearchersreportbiddingabovetheleveldeterminedby thedominantstrategy

in asecond-priceauctionwith privatevalues(wherewinner’scursedoesnotplayarole). For Englishauctionsthey

observequickconvergenceto thebidsconsistentwith thedominantstrategies.Over-biddingby low signalbidders

in Englishauctionswith purecommonvaluesis reportedin KagelandLevin [KL92].
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We estimateequation25 separatelyfor eachweight. Figure2 shows thedependenceof β

on α andon thetypeof theauction.

[Figure2 abouthere.]

Thefigurequalitatively confirmsequilibriumpredictions.Initial bidsin theEnglishauctionare

higherthanbids in thesecond-pricesealed-bidauction.However, bidsaresignificantlybelow

equilibrium in the second-pricesealed-bidauctionwhich they arenot in the Englishauction.

We relatethis finding to the fact that over-bidding in the second-pricesealed-bidauctionis

immediatelypunishedand,hence,soonavoided.Over-biddingin thefirst stageof theEnglish

auction,however, hasoften no effect at all. The strategy is only relevant whenthe two other

biddersleave theauctionsimultaneouslyat a lower price— anevent thatdoesnot occurvery

oftenandthereforepossiblydoesnot receivemuchstrategic consideration.

4.2 Bids in the secondstageof the English auction

Following theequilibriumbiddingfunctionsgivenin equations5 and9 we explain bids in the

secondstageasalinearfunctionof thefirst bid, theseconddropper’sown signal,andaconstant.

As in the estimationof the initial bid, we do not observe all realisationsof thedependent

variable. Hence,we usethe censored-normalregressionapproachagain. Calling the lowest

bid b̂0 andthesecond-lowestbid b̂�B� , bidsenterthecensored-normalregressionasshown in the

following table:

first bidder secondbidder winner

left of 1st right of 1st left of 1st right of 1st

bL $ b̂0 � b̂�B� $ b̂0 $ b̂�B� $ b̂0

bR $ b̂0 $ b̂0 � b̂�B� $ b̂0 $ b̂�B�
We normalisecoefficientsto disentangletheinfluenceof α from theothereffectsandestimate

biddingfunctionsfor α � 1 asfollows:

bL � βi
1sL � βi

2
α

1 � α
b0 � 100 � � 1 � α � βi

3 (26)
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bR � βi
1

1
1 � α

sR � βi
2

� α2

1 � α2b0 � 100 �'� 1 � α � βi
3 (27)

The normalisationof the coefficients that describelinear influenceof own signalandthe bid

of the first dropperfollows the equilibrium prediction(seeequations5 and 9) suchthat in

equilibriumcoefficientsβ1 � β2 � 1. Normalisingtheconstantpartof theestimationcannotbe

basedon theequilibriumbiddingstrategies,sincethesedo not includea constant.As we will

seein figure4 below, aconstantthatincreaseswith α canexplainasubstantialpartof theactual

bidding behaviour. We normalise,hence,the constantas100 ��� 1 � α � , which is the maximal

valuationof anobject.

The resultof estimatingequations26 and27 for α � 1 andfor eachindividual separately

(againwith acensoredregression)is shown in figure3.

[Figure3 abouthere.]

Thefigureconfirmsthatmostleft bidders(shown as‘ P ’ in thegraphs)areindeedrelatively

closeto theequilibriumbehaviour (point ‘A’ in bothgraphs).Left biddersarea little lesssensi-

tive to their own signalwhich is compensatedby an increasedsensitivity to thefirst dropper’s

signalandasmallconstantpart.

Rightbidders(shownas‘+’), however, donotfollow theequilibriumpredictionwhenα � 1.

They arecloserto point ‘B’ in the graph,i.e. they do not reactmuchto thesignalof the first

dropperandalsoreactmuchtoo little to their own signal.This is compensatedby a substantial

constantpartof thebiddingfunction.3 Rightbiddersare,however, notcompletelyinsensitiveto

theirown signal.Figure4 showsestimatesof absolutesensitivitiesto signalsandbidsfollowing

equations28 and29.

[Figure4 abouthere.]
3Kageletal. [KLR96] reportexperimentalresultsaboutinformationprocessingin Englishpurecommonvalue

auctions.They find thatthesignalof thefirst dropperis correctlyinferred,but thatbiddersfollow asimplestrategy

wherebidsarebasedon anaverageof own signalandthefirst dropper’ssignal
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bL � β1sL � β2b0 � 100 � � 1 � α � β3 (28)

bR � β1sR � β2b0 � 100 � � 1 � α � β3 (29)

We seethat in absolutetermsright biddersareevenslightly moresensitive to their own signal

thanleft biddersare. Right biddersarefar away from theequilibriumbiddingfunctionwhich

would requirethemto havea sensitivity β1 ashighas10 for α � 0 Q 9.

In thecaseof α $ 1 right biddersdo not follow theequilibriumrecommendationeither. In

equilibrium they shouldalwayswait until the left bidderhasleft the auction. Figure5 shows

therelative fractionof auctionswherethebidderto theright of thefirst dropperwins.

[Figure5 abouthere.]

Thefractionof right winnersfor α $ 1 is only marginally largerthanfor α � 1.

4.3 A secondreferencecase:The naive right bidder

Given that the right bidderin the Englishauctionstronglydeviatesfrom the equilibrium rec-

ommendationwe consider, in addition to the equilibrium, a secondreferencecase:The first

dropperand the bidder left to the first dropperfollow their equilibrium bidding functionsas

describedin equations3 and4. Thebidderright to thefirst dropper, however, bidsaccordingto

b̃R ��� 1 � α �RQ (30)

This bidding strategy correspondsto point ‘B’ in figure3. We will call this secondreference

casethe ‘caseof a naive right bidder’. Notice that,givena naive right biddertheequilibrium

strategiesin thefirst stageandof theleft bidderarestill bestreplies.

4.4 Efficiency

In this sectionwe studythe efficiency propertiesof the Englishauctionandthe second-price

sealed-bidauction,i.e. we inquirewhethertheobjectis allocatedto thebidderwith thehighest

valuation.
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We know that the equilibrium of the Englishauctionyields an efficient allocationfor all

realisationsof signalsas long as α � 1, whereasthe second-pricesealed-bidauctionis not

alwaysefficient (evenfor α � 1, seetheexamplegivenin section3.2.2above).

[Figure6 abouthere.]

Evenin thecaseof anaiveright biddertheEnglishauctionis moreefficientthantheequilibrium

allocationfor sufficiently largeα.

For theanalysisof theexperimentalresultswemeasureefficiency in two differentways.

[Figure7 abouthere.]

Theupperpartof figure7 showsrelativefrequency of efficientallocations.Ontheleft weshow

theresultsfor all auctions.As in equilibrium,efficiency is higherin theEnglishauction.The

middle andright part of figure 7 distinguishbetween‘simple’ and‘hard’ casesin an attempt

to betterunderstandwheretheadditionalefficiency in theEnglishauctionis gained.‘Simple’

auctionscorrespondto realisationsof signalswherethebidderwith thehighestsignalhasalso

thehighestvaluation.In suchsettingsmonotonicityof bidsaloneis sufficientfor efficiency, and

bothauctionstypesaretheoreticallyefficient. This seemsto besupportedby our data. ‘Hard’

auctionscorrespondto realisationsof signalswherethebidderwith thehighestvaluationis not

the bidder with the highestsignal. In thesecasesthe English auctiontheoreticallyachieves

full efficiency (aslong asα � 1) while the second-pricesealed-bidauctionis never efficient.

While in ourexperimenttheEnglishauctiondoesnotreachfull efficiency, therelativefrequency

of efficient allocationsis considerablyhigherthanin the second-pricesealed-bidauction. To

conclude,efficiency is higherin hardcases,whereit is supposedto behigherandapproximately

thesamein simplecases,whereit is supposedto bethesame.

Figure 7 also shows that efficiency decreasesin α, i.e., the more complex the situation

becomes,theharderit is for participantsto find theefficientallocation.Moreover, bothauction

formatsyield moreefficiency in simplecases.
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Measuringrelative frequency of efficient allocationsdoesnot distinguishbetweenmissing

the efficient allocationby a substantialamountor only slightly. A secondapproachis shown

in thelower partof figure7. Let v1, v2, v3 bethevaluationsof thethreeplayers.Let vS bethe

valuationof thewinner, let vrand: �.� v1 � v2 � v3 � � 3 betheaveragevalue,andlet vmax : � maxi vi

bethemaximalvalue.Then � vS � vrand� � � vmax � vrand� measuresthedegreeof efficiency. Note

thatbothmeasuresare1 if allocationswerealwaysefficient (e.g.,for α � 1 in theequilibrium

of theEnglishauction).This measureof efficiency confirmstheresultsobtainedabove.

To summarisethis section,we have found that efficiency propertiesof the two auction

schemesarein line with equilibrium predictions.At first glancethis may be surprisingsince

at leastoneof thebiddersin theEnglishauction,theright bidder, doesnot seemto follow the

equilibriumrecommendation.However, aswe have seenat thebeginningof this section,even

with an extremely ‘naive’ right bidder the Englishauctionstill hassuperiorefficiency prop-

erties. Having saidthat, the next stepwill be to find out who bearsthe efficiency lossin the

second-pricesealed-bidauction— theselleror thebidders.We investigatethis questionin the

next section.

4.5 The seller’sexpectedrevenue

Wenow focusontherevenueto theseller. Fromequations17and23weknow thattheequilib-

rium expectedseller’s revenuein theEnglishauctionis thesameasin thesecond-pricesealed-

bid auction.

[Figure8 abouthere.]

Evenin theextremecaseof anaiveright bidderin theEnglishauctionexpectedsellers’revenues

aresimilar to expectedequilibriumrevenuesin thesecond-pricesealed-bidauction(seetheleft

partof figure8).

[Figure9 abouthere.]
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This propertycanalsobe found in our experimentaldata. The left part of figure9 shows the

seller’s expectedrevenues. Theserevenuesare very similar for both typesof auctions. To

confirmthat,weestimatethefollowing equation:

R � 100 � ?TTTT@ TTTTA
βe � 1

8 � 4 � 3α � Englishauction,if α � 1

β �e � 1
8 � 5 � 2α � Englishauction,if α $ 1

βs � 1
8 � 4 � 3α � second-pricesealed-bidauction

(31)

βe measuressensitivity to α in theEnglishauction,βs measuressensitivity to α in thesecond-

price sealed-bidauction,andβ �e takescareof the kink in the seller’s revenuein the English

auctionatα � 1. All coefficientsshouldbe1 in equilibrium.

[Table1 abouthere.]

The resultsof a robust regression(allowing for correlatedobservationswithin eachof our six

experiments)shown in table1 arein line with theequilibriumprediction.In particularwe find

thatβe andβs arenotsignificantlydifferent4.

4.6 Bidders’ expectedpayoffs

As wehaveseenabovein equations18and24biddersshouldbebetteroff in theequilibriumof

theEnglishauctionthanin theequilibriumof thesecond-pricesealed-bidauction.This holds

alsofor the caseof a naive right bidderaswe seein the right partof figure8. Naive bidding

hasonly a relatively smallcostwhich is for sufficiently largeα compensatedby theremaining

efficiency gainsof theEnglishauction.

Thesuperiorityof theEnglishauctionalsoholdsin theexperiment:Theright partof figure

9 shows that,for eachα, bidders’gainis higherin theEnglishauctionthanin thesecond-price

sealed-bidauction.
4An F-Testshows thatF U 1 V 5WYX 0 Z 44.
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To confirmthat,weestimatethefollowing robustregression(allowing for correlatedobser-

vationswithin experiments)5:

G � 100 � ?TTTTTTT@ TTTTTTTA
βE � 2� α2

8 � c � 1
4 Englishauction,if α � 1

βE � 3α 
 2
8 � c � 1

4 Englishauction,if α $ 1

βS � 2� α2

8 � c � 1
4 second-pricesealed-bidauction,if α � 1

βS � 3α 
 2
8 � c � 1

4 second-pricesealed-bidauction,if α $ 1

(32)

[Table2 abouthere.]

By equations18 and24 weshouldexpectβE � 1, βS � 0, andc � 1. IndeedβS is significantly

smallerthanβE — bidders’revenueis higherundertheEnglishauctionthanunderthesecond-

pricesealed-bidauction.However, all coefficientsaresmallerthantheequilibriumprediction.

Againweattributethisfindingto asomeover-biddingthatresultsin smallerpayoffs for bidders.

5 Conclusion

WehaveexperimentallycomparedanEnglishauctionwith asecond-pricesealed-bidauctionin

a settingwherebidders’valuationsareasymmetricandinterdependent.In our settingthelogic

governingequilibriumbehaviour is relatively complex. Nevertheless,wegenerallyfind thatthe

experimentalresultsarewell alignedwith theoreticalpredictions.

In theEnglishauctionwe find thatparticipantsdo not alwayscorrectlyusetheinformation

thatis revealedduringthebiddingprocessif theinferenceproblemis too complex (i.e., for the

right bidders). Still, bidders’ informationprocessingis sufficient in order to achieve signifi-

cantlymoreefficiency in theEnglishauction.Theadditionalefficiency of theEnglishauction

is obtainedonly in ‘hard’ cases,i.e. in caseswheretheEnglishauctionis theoreticallyefficient

while thesecond-pricesealed-bidauctionis not. In ‘simple’ caseswherebothauctiontypesare
5Theequilibriumof thesecond-pricesealed-bidauctiondoesnot tell ushow to normaliseβS sincein equilib-

rium βS X 0. Thereforewe take thesamenormalisationfor βS thatwealsotake for βE.
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theoreticallyefficient, we find that both auctiontypesareequallyefficient in the experiment,

andthatthemeasuresof efficiency areindeedquitehigh.

We alsofind that theseller’s expectedrevenueis closeto the theoreticallypredictedvalue

and,aspredictedby theory, this revenueis not affectedby thetypeof theauction.

Finally, we find that biddersarebetteroff in the Englishauctionthanin the second-price

sealed-bidauction.This finding agreeswell with thetheoreticalobservationthattheefficiency

lossin thesecond-pricesealed-bidauctionis fully bornby thebidders.
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A List of experiments

Experiment # Participants # Auctions α sealedbid Euro/Taler

1. 1 15 10 .5 0 .05

2. 1 15 10 .5 1 .05

3. 1 15 10 .5 0 .05

4. 1 15 10 .9 0 .05

5. 1 15 10 .9 1 .05

6. 1 15 10 .9 0 .05

7. 1 15 10 1.5 0 .05

8. 2 12 8 .5 0 .0375

9. 2 12 8 .5 1 .0375

10. 2 12 8 .5 0 .0375

11. 2 12 8 .8 0 .0375

12. 2 12 8 .8 1 .0375

13. 2 12 8 .8 0 .0375

14. 2 12 8 1.2 0 .0375

15. 2 12 8 1.2 1 .0375

16. 2 12 8 1.2 0 .0375

17. 2 12 8 .5 0 .0375

18. 3 18 8 .5 0 .0425

19. 3 18 8 .5 1 .0425

20. 3 18 8 .5 0 .0425

21. 3 18 8 .9 0 .0425

22. 3 18 9 .9 1 .0425

23. 3 18 8 .9 0 .0425

24. 3 18 8 2 0 .0425

25. 4 15 8 .5 0 .0425

26. 4 15 8 .5 1 .0425

27. 4 15 8 .5 0 .0425

28. 4 15 8 .9 0 .0425

29. 4 15 8 .9 1 .0425

30. 4 15 8 .9 0 .0425

31. 4 15 8 1.7 0 .0425

32. 4 15 4 1.7 1 .0425

33. 5 18 8 .5 0 .0425

34. 5 18 8 .5 1 .0425

35. 5 18 8 .5 0 .0425

36. 5 18 8 .7 0 .0425

37. 5 18 8 .7 1 .0425

38. 5 18 8 .7 0 .0425

39. 5 18 8 1 0 .0425

40. 6 18 8 .5 0 .0425

41. 6 18 8 .5 1 .0425

42. 6 18 8 1.1 0 .0425

43. 6 18 8 1.1 0 .0425

44. 6 18 8 1.1 1 .0425

45. 6 18 8 .3 1 .0425

46. 6 18 8 .3 0 .0425

47. 6 18 8 .3 0 .0425

48. 6 18 8 .5 0 .0425
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B Instructions

Welcometo a strategyexperiment

This strategy experiment is financedby the

Deutsche Forschungsgemeinschaft. The instruc-

tions are simple. If you take them into account

carefully, decidesensibly, and also take into ac-

count the reasoningof the other players, you will

gain a seriousamountof money payedto you in

cashat theendof thegame.

Your payoff dependsonyoursuccess.For each

“Taler” that you obtain in the experimentyou re-

ceive0.05Euro. Wehavealreadycarriedout simi-

lar experiments.Fromtheexperiencethat wehave

gainedthere, we expect that, dependingon your

strategy, you will today obtain between15 Euro

and35 Euro.

Pleasenotethatwedonotwantto payyouless

money than what you deserve. All the money that

wedo not giveto participants,mustbereturnedto

theDeutscheForschungsgemeinschaft.

Rulesof the game

Pleasenotethatwedo notcheatduring thisexper-

iment. Everythingthat you read in theseinstruc-

tions is true. This may soundtrivial, but, some-

timespsychologists do experimentswhere partic-

ipantsare deceivedaboutpartsof theexperiment.

Thisis notthecasewith economicexperiments,like

this one. We will explain therulesof thegameand

wewill stick to them!

Thegamewill beplayedin groupsof 3 persons

each. Allocation to groupswill be determinedby

a randomprocess.During the experimentgroups

will be reallocatedrepeatedly, again usinga ran-

dommechanism.

Each group will play several auctions. Each

memberof a grouphastwo neighbours, neighbour

oneandneighbourtwo. Imaginethat themembers

of a groupare sittingarounda table.

Neighbour2 Neighbour1

Player

Neighbourone is alwaysthe right neighbour.

Neighbourtwo is, in turn, to theright of neighbour

one. Alsoneighbouronehastwo neighbours. His

or herright neighbouris thepersonthatis, for you,

neighbourtwo. His or herleft neighbouris you.Fi-

nally alsoneighbourtwo hastwo neighbours. His

neighbouroneis you.His neighbourtwois theper-

sonthat is your right neighbour.
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If thissoundscomplicatedto you,pleaserecall

that in a senseall members of a group are sitting

arounda roundtable, andneighbouronefor each

playeris alwaysthepersonsitting to theright.

Auction10

Your Signalis 37 . TheValueof theobjectfor you is 37 plus0.5 times the signalof your right neighbour

Your Value Signal of

your right

neighbour

Value for your right neigh-

bourdependingonthesignal

of your left neighbour

Signalof your

left neighbour

Value for your left neigh-

bourdependingonthesignal

of yourself

0 50 100 0 50 100

87 [ 37 \ 0 ] 5 ^ 100 100 100 125 150 100 100 125 150

74.5 [ 37 \ 0 ] 5 ^ 75 75 100 125 150 75 100 125 150

62 [ 37 \ 0 ] 5 ^ 50 50 100 125 150 50 100 125 150

49.5 [ 37 \ 0 ] 5 ^ 25 25 100 125 150 25 100 125 150

37 [ 37 \ 0 ] 5 ^ 0 0 100 125 150 0 100 125 150

In eachauctioneachpersonreceivesa sig-

nal. This signal is a numberdrawn randomly

between0 and 100. All numbersbetween0

and100areequallylikely. Thesignalof aper-

sonin thecurrentauctionis only known to the

personitself. Signalsareshown at thetopbor-

derof eachindividualscreen.

When all membersof a group of 3 per-

sonshave received their signal,an objectwill

beauctioned.Thepersonthatmanagesto ob-

tain the object receives a certain amountof

“Taler” on his or her account. This amount

is determinedasthe person’s own signalplus

0.5timesthesignalof theperson’sright neigh-

bour. Thesignalof theperson’s left neighbour

is of no influenceon thevalue.

To make this relationshipmore clear, the

screen(left partof thetable)showsa tablethat

representsthe value of the object depending

on the signal of your right neighbour. Since

the samerelation also holds for your right

neighbourwealsoshow (middlepartof theta-

ble) how thevalueof theobjectfor your right

neighbourdependson the signal of his right

neighbour(your left neighbour).Theright part

of the table also shows this relation for the

valueof theobjectfor your left neighbour. No-

tice that the middle part of the table and the

right partof the tableareidenticalanddo not

changeduringthecourseof thegame.Theleft

column,however, is differentin eachauction.

It changesalwayswith yoursignal.
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You always know your own signal. You

candeducethesignalof your right neighbour

from thebehaviour of theotherplayersin the

auction.

Middle part of the screen: Bids

Your Bid RightNeighbour Left Neighbour

54 54 22

In themiddleof thescreen,on theleft you

seeabuttonthatshowsyourbid slowly count-

ing upwards like a clock. When you push

this button,you leave theauction.Whenonly

one personremainsin the auction, this per-

sonleavesautomaticallyandobtainstheobject

at theprice that is currentlyindicated,i.e. the

price wherethe previous bidder left the auc-

tion.

The bids of your left andright neighbour

will be visible on the screenin somerounds.

As long as they have not yet left the auction

their bid is alsocountingupwardsandshown

on a red background.As soonas they leave

theauctiontheir clockstopsandis shown ona

bluebackground.

We will play someauctions,where you

will not receive this information. In this case

youseequestionmarksin placeof yourneigh-

bours’ bids. Pleasenotethat in this casealso

your neighboursdo not receive any informa-

tion aboutyourbids.

Lower part of the screen: Past

Round3 Your data(gain=8.16Euro) Right neighbour Left neighbour

Auction.. . Signal Bid Payoff Signal Bid Payoff Signal Bid Payoff

9 60 80 (-10) 20 20 (-10) 100 80 50

8 . . . . . . . . . . . . . . . . . . . . . . . . . . .

In thelowerpartof thescreenwegiveyou

anoverview aboutthepastauctions.

Thefirst line in the tableshows your total

gainin Euro.

The following lines show for you aswell

as for your neighboursthe signal, bid and
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the payoff. The payoff of the personthat

hasobtainedtheobjectis shown on redback-

ground.We show a (hypothetical)payoff also

for the otherpersons.This is the (hypotheti-

cal) amountthatthepersonhadobtainedif the

personhadnot left theauctionuntil its end.

Let us considerauction9 from the exam-

ple. Your signalis 60, thesignalof your right

neighbouris 20. The valueof the object for

you is, hence,60 � 0 Q 5 � 20 � 70. Thehighest

bid is 80. Wereyou to obtaintheobjectat this

priceyour payoff wouldbe70 � 80 �_� 10.

Let us now consideryour left neighbour.

This personhassignal100. Your signalwas

60. Thevalueof theobjectfor your left neigh-

bouris, hence,100 � 0 Q 5 � 60 � 130.Theprice

payedby your left neighbourwas80. His pay-

off is 130 � 80 � 50. Sincetheobjectis indeed

obtainedby your left neighbour, thepayoff of

50 is shown on redbackground.

If you have questions,you have now the

opportunityto askthem. You canalwaysask

questionsduringtheexperiment.

Wewill first playsomeauctionsto getused

to thegame.Thenwe will make a little break

to giveyou theopportunityto askquestions.
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Englishauction second-pricesealed-bidauction

Dots show b̂0 ` U 1 a α W for the English auctionand b̂0 ` U 1 a 3
4α W for the second-pricesealed-bid

auction. Curvesaresplinesthroughfive medianbands.The diagonalline shows the equilibrium
values.

Figure1: Monotonicityof first bid
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Theverticalaxisshows β asestimated(for eachα separately)from b̂0 X β b s. Straightlinesshow

s bcU 1 a α W ands bdU 1 a 3α ` 4W whicharetheequilibriumbidsin theEnglishauctionandsecond-price

sealed-bidauctionrespectively.

Figure2: Biddingof thefirst dropper
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Thefigureshowsnormalisedestimationsof theindividualcensoredbiddingfunctionsfrom equation
26 and27 for all auctionswith α e 1.

In equilibriumwehavebothfor theleft ( f ) andtheright ( a ) bidderthatβ1 X 1, β2 X 1, andβ3 X 0

(point ‘A’ in bothgraphs).Thecaseof a naiveright bidder(seesection4.3) is locatedatpoint ‘B’.

Figure3: Individualestimatesfor normalisedbiddingfunctionsof thesecondstage
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Thefigureshowsabsoluteestimatesof coefficientsof thebiddingfunctions28and
29. Theestimationwasdoneusingacensorednormalregressionapproachfor each
α separately.

Figure4: Estimatesof absolutebiddingfunctionsin thesecondstage
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Thefigureshows therelative fractionof auctionswherethebidderto theright of thefirst dropper
wins. Thecurvedline showsamediansplinethroughfour bands.Sizesof symbolsareproportional
to thenumberof observations.

Figure5: Relative fractionof right winners
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The left graphcomparesthe expectedrelative fraction of efficient allocationsin two cases.The
symbol a marksthesecond-pricesealed-bidauction,providedthatparticipantsfollow equilibrium
bidding functions. Thesymbol g marksthe Englishauction,providedthatparticipantsarein the
caseof anaive right bidder.

Theright graphshowsonly for theEnglishauctiontheexpectedfractionsof efficientallocationsfor

‘simple’ and‘hard’ cases(asdefinedin section4.4) for thecaseof a naiveright bidder.

Figure6: Expectedefficiency in thecaseof anaive right bidderin theEnglishauction

6



all cases only ‘simple’ cases only ‘hard’ cases

re
la

tiv
e

fr
eq

ue
nc

y
of

ef
fic

ie
nt

al
lo

ca
tio

ns

h v

ikj v randlmh v m
ax

j v randl

Sizesof thesymbolsareproportionalto thenumberof observations.Splinesconnectfour median

bands.The figureshows that the higherefficiency of the Englishauctionis obtainedprimarily in

‘hard’ cases.

Figure7: Empiricalefficiency
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Theleft partof thefigurecomparesexpectedseller’s revenuein thesecond-pricesealed-bidauction
in equilibrium ( f ) with the Englishauctionfor the caseof a naive right bidder(g ). The seller’s
revenuein equilibriumof theEnglishauctionis theminimumof thesetwo.

Theright partof thefigureshowsexpectedbidder’sgainfor theEnglishauctionin equilibriumand

thecaseof a naiveright bidder.

Figure8: Expectedseller’s revenueandbidder’sgainwith anaive right bidder
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seller’s revenue bidder’sgain

The left part of the figureshows averagerevenuefor Englishauctionandsecond-pricesealed-bid
auction.Thestraightline showsrevenuein equilibrium(for α n 1 only for thesecond-pricesealed-
bid auction).

The right part of the figure shows total bidders’ gain (valueo price). The curved line shows the

equilibriumgainfor theEnglishauction,thestraightline showstheequilibriumgainfor thesecond-

pricesealed-bidauction.

Figure9: Empiricalrevenueandgain
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R β σβ t P "+p t p 95%conf. interval
βe 1.044862 .0098444 106.137 0.000 1.019556 1.070168
βs 1.063437 .0317715 33.471 0.000 .9817656 1.145108
β �e 1.098719 .03249 33.817 0.000 1.015201 1.182238

Robustregressionestimateof equation31. Following equations17and23weshouldexpectβe X 1,

βs X 1, andβ qe X 1.

Table1: Estimationof revenue(equation31)
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G β σβ t P "Lp t p 95%conf. interval
βE .3981413 .1276308 3.119 0.026 .070056 .7262267
βS -.1479799 .1480071 -1.000 0.363 -.5284443 .2324845
c .8753965 .0267222 32.759 0.000 .8067049 .944088

Robustregressionestimateof equation32. By equations18and24weshouldexpectβE X 1,βS X 0,
andc X 1.

TestingβE X βS findsthemsignificantlydifferent(F U 1 V 5WYX 6 Z 78).

Table2: Estimationof bidders’expectedpayoff (equation32)
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