




vales (highest demrinc;l steps) will be forced to bum at the: highest posted 
prices. Sine each buyer rationally chooses the lovrest offer price, it is the 
shopping sequence of buyers (rather them tk 3 ranking of marginal valuations) 
thst &termines the matobing af purchaser pkw and marginal vabations, In 
this mpr we -report the results of a fries s;P experinents designed to address 
the conjecture that market organization can make a differen,ce in the 
performance of markets with opportuuitics for conspiracy m restraint of 
trade. 

The posted-offer market is not simply a contrived alternative to the double 
auction. Because sellers post offer prices and quantities and then watch as 
buyers ‘shop’ among the postings, it characterizes the price formation 
me&a&s found in certain retail markets, The critical distinction, however, is 
not merely one of retail versus wholesale markets. The essence of the posted- 
offer market is that it arises when it is rtilatively costly (perhaps prohi%ively 
so) for sellers to negotiate a separate price for each trade. The posting of a 
multiple-unit ‘take-it-or-leave-it’ offer price replaces unit by unit bar gaining. 
Certainly, the relatively large transactions costs of individual haggling are 
evident in many (but not all) retail markets as well az) in some wholesa.ie 
markets.3 Then: are other types of transactions costs which could generate a 
posted-offer type market. 0n.e example, explored by I-Iting and Pl,ott (198 I), 
is government regulation. In some circumstances, a firm which is otherwise 
free to set price may be required to post tha,t price wqth a government ,dr 

quasi-government) agearsy. These l.yosted prices might be regulated in :&tit 
they can be changed1 only at statutory intervals or with prescribed notice.4 
Thus, a posted-offer market caperns the flavor not only 015 many rf&.il 
markets but also of cer$.ain types r; I intermediate or professional markets for 
goods and serGees. 

This research reports the result5 of six expedients in which conspiratorial 
-!opportunities are alloyed among the sellers in a posted-oEer market. 
Obwrvatiogs from these experiments are compamd with eqerimental 
&sm@ions from three ‘control’ conditions: (I) posted-o@er markets using 
identic=al market parameters but lacking conspiratorial opportunities, (2) me 

Vor eXampIe, in some U., m C; oii&kk, large purchasers of crude oiI will post bids to LW exude 
oil fi*om the producers, 

40n June 18, 1982, the U.S. §upreme Coult ruled illegal as a P,rm of p;icc tiog a 
coordinated price-posting system of Arizona doctors. According tl) tke Tucson Citizen, the case 
involved two medic- ‘&und.ations in Arizona representing over ?o”i, of the physicians in the 
Phoenix and Tucson areas. Tke foundations announced a fw schedule after consulting wrth ;he 
&ember physicians. There was no indication of pro& sharing arrangements UI this plant. Since 
the f~ schedules were ts;chnically maximum prices, inddvldual physicians apparently stili had 
some fpeedom to deviate from the posted schzzdufed, aIthough private insurers, accon!ing to the 
Citizen, Bad to agree tth pay *member physicians up to the maximum fees fez treatirlg insur4 
patients” ix‘ they besir& fcundation approv;21 for their plans. The lower courts an3 the Supreme 
Cc ur5 dissea?ers argued br 8 ‘de of reaso:;3’ approach to the question, while tEe Supreme Court 
majority embraced the per se prohibition against price fixing. 
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the seller of the potential profit (BOSS) if all offered units are sold. When a 

sells 4s” ~iatisfiers- titb the sekctd price &tkd qaantity, he/ghe taps a touch 
sensitive ~‘a@& box’ displayed s~xt* the mmer~, This action piaces, irrevocably, 
thatt M&I% off&- into the market. EM&e touching the ‘ofJet box’ the sr~ller 
may change the price and/or quantity as many times as desired. 

The; viewing ScTeen of et K% buyer displays one touch sensitive ‘prices box’ 
for each seller in the mark et. After all sellem have entered their ofFerg, each 
sell&r’s &%ez price is post& in one of these boxes. PLATO then places the 
S&XS 51 a ‘~titing loop’, randomly orders the buyers in a ‘skopoing’ 
sequence, and thlen informs the fist buyer that he/she may now &@n 
purchasing the good. To 5 urchase a unit from a particular seller., the buyer 
touches the box displaying that seller’s offer price and then depresses a 
‘con&m’ key on the keyset. Repeating this sequence causes a second unit to 
be purchase& and %o on. Upon co&inning the acceptance of a seller’s offer, 
the seller is informed of this fact by PLATO and the contract information is 
automatically logged in both the buyer’s and sefler’s record sheet. A buyer is 
allowed to pure&se up to his/her buying capacity from any se&r or sellers. . 
A buyer cannof , however, purchase a unit whose price is greater than the 
unit% marginal vriluation, and cannot buy from a seller who has sold all of 
the units offered. When a selter’s last available unit is sold the price 
appearing in t!;e buyer’s box for that seller is rep&ed with the message ‘out 
of stock’ on :he buyer’s screen. Mter the first buyer has finished making 
purchases, the next buyer in random order may begin purchasing, (and so on. 
The period ends when the last buyer completes th?s buying procedure. 

It is important to emphasize that buyers and sellers have only limited 
mfonrxation. Ali unit values (costs) assignee to individual buyl=Is (sellers) are 
strictl;f private, known only to the subject (ajnd the expetimenter). Each 
buyer sees all of the seIler’s offer prices but n& ihe quan+it&s available at 
these JX%XS In tile experiments reported below seller saw thl:: prices posted 
by ot’fler sellers, i>ut the PLATO computer program allows tf:lis information 
to be suppressed. 

The opportunities for consyiPacy were argtir&ed as follow: !. In all of the 
muI! tiple seller experiments, lhe selie, G 0 were tcM that, because c~f tile rnultisite 
nature of the experiment, it v,as compl;cated t;: use the csmpu1er program to 
move from one trading period to another, and that this process would be 
facilitated if the sellers would :eave their terGnals for a few moments and 
waili in chairs adjacent to the terminals.’ White seated in these chairs, 

?hiq ws not n~s~rily a ruse. We had a very s~.ific reason for wanting to cuntrol the 
trensition from on0 peri& to ;pnother. In the PLATO pos?ed-ofkz program the p-tic&ants 
choose to move to the next trading period by pcesshk the NEXT key. Hatig p& NEXT, 
subjects ~~e+S a messa@ that the market is iWaiting fQS 1 -d tradxs to get ready’ before moving tu 
ahe next petiod where; N decrements as more press NEXT. The next period begins when 831 have 
pressed NW. If we had mt controbd the zra.nsition,, t% o undesirable events could have 
accurred. First, b-4 the ~~~~~~~~t~ with no comaspiracy fc’.loweJ by crJnspiraa=v, buyers n-right very 
weU Rave perceived that ahe period-to-period transition took oaij a few seconds in pnto<fs 1-18, 





(2) 

(3) 

(4) 
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Final C.E. 
perid price 

----II_- 

19 2.20 

20 7.05 

23 6.801 
15 6.88 
16 3.85 
I§ 5.75 

10 3.80 
IO 3.20 
io 

_ -_. 
3.1u 

11 4.90 

25 5.75 
25 4.15 
20 5.75 
25 5.75 

hs~e&ofkr, se&x can%piracy -- as distressed at the end of section 2, 
four sellers (in 4rizr~J were (allowed to gather at a table: away from 
their terminals fx?r a four-minute verbal communication session b:%ween 
each trading period. Four buyers (in Inoianaj were isolatcd and not 
informed that sellers were permitted to communicate. Sellers we5 e not 
@ern&ed to discuss &+ayments or to make bxplidt mention of’ their 
individual unit casts ilur in@: the communicatlot sessionr * 

Double-auction, seller i;tlnspiracy - conspiracy rules wxc the same as 
in posted-offer (conspir&es, but using the PLATG double-auction 
mechanism. ’ 
Post&&er, monopoly - a single seller wails given a marginal cost array 
corresponding to the lowest 10 units in :.he supply array used +I “the 
non-molaopolistic markets. Four buyers wcze isolated but were laware 
that there was a single seller. 
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4. Bqerixmentai res&@ 

4.1. Double-awtiua, seller-consphac y e xperimsn t s 

Figs. 2-5 display sequential con&& prices and descriptive statistics for 
da64, da65, da69 a;hd da71. Those four double-auction control qxziments 
were conducted to see if the basic :Peiler-conspiracy results of IEsaac- Plott 
could be replicated using our market parame&rs, experimental proctilures 
and the PLATO 7 -mgqp&giz@ dguble-auction mechanism with multisite 
trading. 

The data appear to b; generally consistent arig:h the Isaac-flott resul”ts. ia 
three of the four markets (da&& da@ da7 11 rnd 1s t ,prices layere above the c’ .E . 
range but wr:lT below K)M, The opporttmity For seller conspiracies a& 
attempts io -irx$emeRf csnspiraties appear to have caused these mlarkeas to 
deviate fr6m %e w&documented, robust. terxlency for C E. convergence it! 
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In thz experiments where :eller c~~piracies were allowed only after period 
10 (figs: 6 and 7), nu tice tlrat n~rket. jperfomance tswme less comperi& 
Z&X tie ~pp~ti~titia for .mnq?ir&q were allowed. )?;cy,ever, neither gtsq~ 
of sellers chose to con sis~ently fix 0antr;:,z’l prices at Pm. Sellers in po66 co- 
or&nate the o&r price ~o&Kl, and contracts ay pear to have stabilized ai a 
pri\~ very near the fourth step on the dem6;nd ck rve where, with full demand 
revelation by buyers, each sell,, pr trades one un~. Yoie that full revelation 
occurred in periods I6 and 17 but tlat under-revelation in period 18 was 
folluwed by a five cent p&e dec!Le (and full revelation) in period 19. 
Experiment po67 disgiayed lass pric c stnoility than pot 6 during periods I- BO 

as well 24s periods 1 l-20. In pGods .l7 and 18, four contracts cmdrred at the 
fourth step on the &ma.nd al-ray but this was follow :d by two periods of 
diqerse(J offers and an upwar movement of the mecan (*ontract price. 

Figs. i12 through 11 (display sequential offer prices and dc~criptive statistics 
for exl~riments ~055, po59, 11077 and ~083 where sel, :rs were allow{ Cn to 
cornmuricate prior to each trading period. Experiment ~055 is strikiltz in 
that sellers conspire to fix th&F market price at the C.E. price. In contrast Gth 
this, sellers in, experiment po 77 formed a fairly ef%ective cartel, posting offers 
at P, in six cf the final sevtn trading periods. S’?owing more sophist&Con 
than other seller groups, the cartel rotatted the assignment of wl!ich 
individual would post a pise above P, and thus not trade a mit. 
Experimer+.z ~039 and pa83 both appear to have stabilized at a price Ilear 
the f&~th dtmand step. Pri;~e.s in ~059 were five cents below the fourtil stes 
in periods ?O-15 with buyers fully revealing demand in five of these sis 
periods. In ~033, oiler prices were slightly above the fourth demand stell in 
periods K&-i5 thus prohibiting a fourth unit from trading and lowering ccc.rtel 
profits. However, the gradual lowering of offer prices in the last few per ods 
is a pattern con I- +;ZX ~th eventually stabilizing at the highest price wtiere 
buyers arc willing to trade four units. 

FQ- the si.x posted-o&a seller-conspiracy sessions we thus observe one 
market converging to the monopoly optimum price, one convergng to the 
C.E. price, andl four generalting flinal contract prices in a range near the 
fourth demand step. 

Finally, we turn to the four e_upenments (~092. ~094, po 102 and pal 07) 
designed to observe the behavior of the sa uie posted-offer mar Let oper;tl .ing 
under a true l~onopolv Figs. “a2 throtagh t ti display descrtrstive statistics u-d 
sequential offk:rs for these experiments. 
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A.ctual Critid 
Wilcoxon T” Wikoxon Tb Reject HO? 

The i&r&ation @c~en&I in table 2 indicates that period 1nea.n prk;es in 
the posted-dffeiS cmqirac~ eqk&uutts stochastically &minate those 
g&ie&e~ ‘i+ 66th the p&ted-offer ~mpetitive and the double-auction 
conspM& &rkkl gratig~s. ‘We -&iy not. conclude that period mean prices 
geneted I by posted-&Fe:* monapoIies dominate those gmxated by posted- 
&F& ~4 ;nspira&s. The’ sme set of qualitative conclusions is conveyed by 
table 3 period mesa’ exe hange v&me in both the psskd-otkr competitive 
and, dot;rblleauction cons@racy control groups exceeds: v&me generated in 
pas&d-Afer conspiracies. Na significant difference is found between mean 
volume in posted-&er c~nsp3pizkcy and posted-offer monopoly. 

T’uk ng to it& two measures of market performance based on actual vs. 
theoret& profit (A4 and E) we obtain somewhat dif5emnt results. From 
t&% q &k 8~. thai &e 0~8y &n&ant di&reace indicated for The three 
trezk&~t-c&kol gr~tip comparisons is that M is significantly larger in the 
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GalBe of the apparently dSerent e&et56 on pricing &x.isions: of ti$e 
opprtunities fsr cons@.xy in posted-of% m.arkets (as opposed “0 double 
au~tio@ 4s the tempogary rigidity of pri<:es in the former. This inJlexibility 
5(3133W%o :s&&mti&y EducX tlM2 tmqMtiam TES chaat on the ot)nspiracy 
agmrmmts. 

%wx~~ interesting questions remain for future study, Within the realm of 
the posted-offer trading institution, there ar e several features of <structure 
and/or conduct that cNd influence the success of opportunities for 
conspiracy: (I) non-passive buyer responses, (2) the type of information 
avdable to market pa&z@an&, (‘3) the market supply and demand 
p@%mtem and (4) the pussibility of sideapayments within a cartel. The 
dEerenee in ptieing beha$or among our four monopoly experiments 
dclnonstrata the power of strategic buyer withholding of dema.nd. One 
question for further study is to examine the conditions under which such 
withholding is more OS le:rs hklely to occur. The nature and amount of 
information abgut market parmeters is a variable which haa already drawn 

- - 
the attention of XL& anti trust authorities.iG In our design, each conspirator 
knew rdJ exchangq ,pices md quantities traded, but not the cost conditions 
of other sellers nor the t-ue demand parameters of the buyers. The efiect of 
changing this information mix is ;an open question. 

Another area for ftu%her research involves looking at other market ?I ading 
institutions. For example, part of the electrical conspiracy air the d95Os 
involved a different kind of trading mechanism, the sealed-bid aucti ,:!n. In 
addition, neither of the two exchange mechanisms studied so far has bokedb 
at sellers who produce ~:OY inventory instead of ‘to order’. We spulat r: that 
the trading institution will continue tc5 be shown to be an important 
component of the r&tionship between market structure and economic 
performance. 

The use of labor&zy exPerimentz1 techniques in industrial organization 
and general mieroecsnomic research is a relativeI y new and rapidly ev&&rg 
methodolo& with inherent advantages and limitations [see, for example, 
Plott (1981,1982)$ Gnith (1982a, b) and Isaac (1983)J From a positive 
perspective, variations in the trading institution and opportunitie:; for 
communication among market participants were conducted usin!: an 
experimentor-controlled underlying set of mirrhet parameters. &II itacal 
measures of market performance were directly observable relativ: to 
theoretical predictions dnd hypothesis te(sting, based OP experirn xl tal 
rq$catiours of a particular market environ unent was relatively slrai@t- 
f”rJvard. However, it is important to strer,:; that the direct relevance of 
out* laboratory data to policymaking or pl f dieting outcomes in ‘mhu-dly 
occ;\lhg’ markets (external validity) should not be assumed. Smith ([ 1% I.) 
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