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1. Introduction

These notes provide a guide and some comments on a portion of
the literature of experimental economics. They represent thoughts
and criticisms. developed in the n,ocumo of a seminar in experimental
economics at Purdue University. The references do not constitute an
extensive bibliography. For an excellent summary of the experimental

_ oligopoly literature, the interested reader is urged to consult Fried-
man [6], and for additional general dis cussion of the scope and signifi-
cance of experimenrtal m.nosoawnm and for further bibliographic refer-
ences, see Naylor [11].
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2. Utility and Decision Theory

The earliest contributions to experimental economics were con-
cerned with the construction of empirical commodity-indifference
curves and of Neumann-Morgenstern utility curves for individuals,

So far as we have been able to determine, the work of Thurstone [21]

on indifference curves represents the first attempt to validate an ‘
economic m:..n.vm.numwnmo.u by experimental means. Thurstone's study
exhibits the usual complement of beginner's errors, butits lack of
sophistication should not blur its mu..mu.wm.nu.whnm in demonstrating the
highly operational character of utility theory. It is tempting, if not
already common practice, to teach fm,:.nq. and dermand theory by asser-
tion, by an mmﬁ.mmw to the "mental experiment,’ by an appeal to '"self-
evident" propositions, or by taking refuge in the methodology of posi-
tive economics wherein consequences, rather than assumptions, are
deemed to be the proper subjects of empirical testing in a theory. As
a result students of economics are sometimes poorly meotivated to
accept, even provisionally, the most elementary and essential concepts
of the science. Economic theory is easily considered to be more Yan-
real" or "abstract' than in fact need be the case. The study by Mac~
Crimmon and Toda [10] provides 2 modern, experimentally sophisticated
treatment of the much-neglected behavioral foundation of demand
theory. .

By contrast, much attention has been devoted to the experimental

study of Neumann-Morgenstern utility theory for choices between uncer-

tain prospects. Indeed, this work is sufficiently rich and sophisticated
to pose difficult problems of representative selection, but Dolbear [4]

is particularly useful in providing good summaries of the experimental
:ﬂmﬁmncww., and the principal issues of measurement in utility and deci-

sion theory under uncertainty.

The concepts of utility are not only basic to microeconomic
theory, they are also basic to experimental methodology in general.
It is now well established m@mﬂmaﬁmunmﬂﬁ that people prefer more
money to less, that there are nonmonetary utilities and disutilities
in any decision situation, and that subject's decisions can be inter-

preted in terms of balancing these subjective values., 1In this sense,

it is important in all experimental design to take utility theory seri-

ously. Consequently, one does not ask a subject if he prefers A to

B. Rather one mmmmm,um a choice situation in which it is in the interest

of the subject to reveal that he prefers A to B if he does, and other-

wise if he does not, Furthermore, choices should be offered and pay-

offs made so as to control on the effect of wealth and of previous out-
comes on preferences. The common technique nsed by MacCrimmon-
Toda and Dolbear, and sugpgested by Yaari, is to confront the subject
with a series of pairwise preference cheoices with the understanding
that when he has completed the task, one of the pairs will be chosen at
random and the subject will receive (or .wamwmw in it, if it is a gamble)
that member of the pair which he says he preferred. If he has a pref-
erence ordering and desires to make choices in accordance with those

preferences, then he must state truthfully that member of each pair

- that he .E.mmmﬂm. For example, if there are N equally likely pairs

HDT Emv. i=1,2,-++,N, and he is an expected utility maximizer, then

E(U) = Wdﬁo_ or Hy? + %Eow or Hy} + -+ + .Hmﬁ:oz or Hyl

and

max{U(G), UM + % max [U(G,), U(H,)]

Z[~

max E(U) =

Fores + m_/_..samx HGAQZYGHmZZ.,



A subject can only maximize by revealing his preferred choice in each
pair. By this device acceptance sets of objects or gambles car be
mmm..mw.m-nmﬂ from rejection sets to reveal indifference curves, or in the
Dolbear study, permit utility ind=xes to be constructed.

Siegel's paper [14] should be considered as a case study in three
closely related pitfalls of experimental mnobo.n.un.nm"

{1) Caution should be exercised in interpreting experimental results
as indicative of "irrational’ behavior, especlally where the reward sfruc-
ture is weak,

{2) Inherent in any decision situation (experimental or not) are cer-
tain subjective "costs" or disutilities associated with the process of deci-
sion making and reporting as well as the MOmnﬁ_wﬁm& utilities of the deci-
sions. That is, there are "transactions costs" in any task situation which
can be expected to influence decizions.

{3) The consegquences of decision making in the task situation may
have positive or negative commodity value whose effects are confounded
with those of any explicit, controlled, reward structure.

In short take utility theory seriously, and interpret it broadly, in
trying to understand subject responses.

In this much-studied experimental task, subjects must predict
Bernoulli outcomes in a two-choice situation. They have two choices
(ay,a;) on each trial, and, following mwmr such choice, nature or chance

chooses one of two alternatives :w_.. mwv. The consequence of me. m.wv is

[
1)
Probability ™ l-w
Statef a B
Act ! 2
2] €11 €12
2z €2} . cz2

The state mw occurs with programmed probability , mN with probabil-

ity 1 -w. Typiceally in theszz experiments, the value of v is not revealed
to the subjects, Let p be the asymptotic expected probabllity that the sub-
ject will choose a; (i.e., the proportion of trials in which he predicts mZ.
The Siegel models are concerned with the relation between p and such in-
dependent variables as v and the reward structure.

The significance of Siegel's contribution can only be fully Nm,m_.nmu
ciated against the background in which some behavioral scientists have
interpreted as irrational the failure of subjects to maximize by repeated
choice of the more frequert event. Yet experiments with this task, going
back to 1939, rwm typically not reinforced subject responses with monetary

rewards or penalties. Utility theory does not predict that people will make

the "“correct decision when it is not in their interest to do so. What

Siegel shows 403» clearly is »rm,n the alleged evidence for "irrational’ ,Umn,
havior is the exception that proves the (utility) rule.

We will derive a somewhat generalized version of Siegel's model I,
with a more explicit treatzment of the reward structure and the underlying
assumptions about utility. Siegel assumes that the subject's choices in
the stationary {asymptotic} state can be regarded as consistent with the
hypothesis that he maxirpizes a utility function u(p). However, the sub-
jective consequences of the choices associated with p involve considerably
maore than the m:Emnﬁﬂm.ﬂNHﬁ.m of any explicit monetary payoffs. Siegel
seeks to mu,ﬁuuwwn behavior in both payoff and nonpayoff experimental nc.n:.:...
tions. The consequences n&. of (a;, m.t are assumed to provide three
sources of subjective value. There ig value Wmmonmmwmm.imnw just Ywinning, "
i.e., predicting correctly, independently of the amount won, Thus there
are different utilities associated with consequences °y1 and €35 {i.e.,
"win'') than ﬁ.&“r cyp and ey, (i.e;, "lese™) quite apart from payoffs.
Secondly, if in general there is a monetary reward for a correct predic-

tion and a penalty for an izcorrect prediction, these monetary consequences



have utility. Finally, the Hmwm.m.wmm choice of a; mm:mHmn.mm mwﬂmg,?&mnm.
quite apart from either ._umw.sm correct, or receiving or losing money.
This is due to boredom znd monotony in u,..oﬁ diversifying Oﬁ.m_.m .nro.uomm.
Hence, values of p near 1/2 provide greater subjective value than those
near I or 0, ) ) ) o

mwmnm.b..nm_;_ In the mmb.mum.._ case, we assume u(p) to w,m,nmnogﬁn,mw
able into three additive companents; - s B o

(1) If x is the number of mzonmmmmﬁ ﬁummpnﬂonm in-n mnmnwobmuu_.
state trials, we associate a ﬁr.rn%.duaxv with these successes. If we .
assume that U, is proportional ‘to the expected number of correct pre-

dictions in n triils, then

U T.c = mH?nv = w,nHu

where a> 0 is a behavioral noﬂm.nmbn mum P = pr + {1-p}{l-w).

(2) Ify > 0 is the payoff for each successful prediction, and
P> 0 is the penalty charged for each failure, then the number of units
of money received in n trials is y =ux - p(n-x}, and the ch.gbn..u

Morgenstern utility function is

U,ly) = E{(U(y)] = E{ULx-pin-0])

where U(m} is the utility of m units of money. For illustration we pos-

tulate a mﬂmmﬂwmwn utility function,

AE(y) + BE(Y)

U,(y) .
Al +p)nP ~pn] + Bl +u)% nP(1 - P)

N

where (A> 0, B<{) are wmrwicum_ constants, and E(y) .w.ua NS?NV are
computed with the E.bogmw mass function. . o
{2} Finally, there is a s?:nﬂ du:& Nmmon_.wﬁmm EH»F 4m3m~:¢3~ of .

choice. For n trials, assume

" with w H\N

w:: ‘bap(l - E :

ﬁwmum ._u > 0is a ‘constant m.u& Gwﬁ& has nrm H...Homumw.n% ?:wn :“ is Bm%iﬂpumm

H.Hmunm. ‘total ﬁ»ﬂ:ﬁ. for n trials is

._,ﬁa_ UL+ Uply) # awi

wEu + bn:ti:m -E + wnf+3 m.: m.v + E%: E

This nﬁ_._"mwwos mﬁunnon mnnmuwrumm mpwmnw.m Eo&mw H wbm mﬂm.ﬁﬁﬂ%
m_.mwwbmﬁmrmm vmnﬂnwu Hmﬂwum vmum:é. wmwmam»mum f _uv mbm ‘cmrmﬁouwp .
ﬁwuwannwum {a,b, A, B}. mpuno ﬁ:ﬁ; < o umnmmmwﬁﬂ mb.m mﬁmpﬂmﬁe no:&.-m.
tions moH. max u{p) are . .

. omﬁm

%_N b+ (2r-1)[atAluto) + Buto) (2ro1)]
S0 b4 2B[Qup)Ew- EN

where if = holds vo = 0, _.hA holds m. =1, and if = WOEm we rmqm

o< ._vn.v < 1. Inthe mvmmunm of monetary payoffs, |y = ._u..u,. 0,

P ,,vﬂlw £ :Tl:cr
2nd we get m..wowu.w:..wn% awwnEBm_ p=w, if and only ifa=b, asin
Slegel's model L . o K .
mpmmmp_m model I could be mm:auwrum& in the m.wOe.m spirit by wmu
suming different utility ».cbnﬁcum for a nowwmn» Hunmmpnﬂon of the more
frequent me.m_un and a correct ﬁnmmwnnwoh for Eum less mﬂaﬂcmnn event,

.H._Em. ﬁ:& q.V w~ we could write U anv = mwm..?nt | m bm:? érmum xw

is the bcuawmu of nouwmnn ﬁﬂmarnﬂeﬁ of 9 and V' ?nwu Nm“?nmv
a n: pH1 |i with X, 25 Ebﬁ,umn of nouumnﬁ Huu.mmpnﬁonm oh ®m c.

.Eum 4_ H:.oﬁmw richer’ means ‘of wnncnnnpnm mou. the :nouﬂno&sq <whcm
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of gambling, Total utility dcn:.:..ﬂ be u{p) = d:x.pu + <H..A.xwv..+ .GNSL +
U, ). | }

The above models, and those of .mm.mmm_.. suffer by ignoring sub-.
ject transient, or dynamic, behavior. mﬁmw.&%mmnm.ﬂm, wmrwé.,..,ou should be
a special case of a more .mnu.nwmw &ﬁnwawe.go&mw.:. Hrm.nm.n_pnm._ model of
optimal play-by-play behavior would be a Bayesian learning ‘Bommp.n_um.n
modifies subjective probabilities, and vn..mmmnnwo&mn in the .S.mg of trial
oﬁnnonﬁm.w nm._—. wwv. Thus a consequence on = given trial not only yields
immediate situation utility, but also information n.ub. the parameters of
the Bernoulli process which influence future o@.wwgw._. decisions. Such a
model has been derived by Emir H. mbcwho.ﬂnmpm”_., but it-includes neither
Siegel's consideration of the utilities of diversification nor .meEwsm
(being :no.n.u.mnw:v. ) .

Yaari [22] has proposed a return to the ﬁﬂm....zn...uawnnlgou.mmhmnmﬂb
utility period by dropping the moamwmbnmv or mbmmvmbmmumo. axiom, but
adding the wmmﬂwﬁvnmob.on. convexity which is, of course, fundamental to
the theory of markets, The mxwonwmm. utility theorem which follows if we
admit of dominance or independence is mathematically very convenient
because it allows us to apply all of the expectation calculus, But does it

adequately describe behavior? Yaari suggests it does not, and the ex-

perimental results bear him out. Furthermore, the nxﬂmﬂ.wgwl»mw re-

sults strongly support convexity.

The importanceof Yaari's ‘contribution to experimental methodeology

is perhaps the emphasis on restricting theoretical constructs to those

‘“which are observable. What can be observed in ﬁﬂﬁ&.ﬁ»vmon% are those

gambles that an individual dﬁ.E Ho._mon or accept, i.e ._.._wm mmnmmmoum.
rather than mﬁ.ovmwt.:“@‘ bza_umnm on which he is wﬂmmcgmn tooact. Fur-.
thermore, in Yaari's approach,. it is m?: possible to interpret subject

choices in terms of a concept of subjective probabilities provided that

. rather, how really difficult it is to achieve a clean’ mxmmﬁgmamh mmmhm?

- Ideally, the report of experiments should m.nmr.—mm. the instructions and ﬂrm.

the choices are consistent with mﬁnr..m nObnmm_n.. wﬁ» ;m,m...xﬂmﬂwwﬁmam.w
procedure does not depend uvpon such a nounm@w

By way. of n?ﬂﬂ.unﬂ. Yaari's mkﬂmﬁpamhﬁw_ m:.,onm&cam mon construc--
ting the cffer curve by either the. m.c.ns.ob Bmﬁao& oH. the method om Hmnfbm
subjects Hm:.mm wrmﬁ. own vam on an accepted mmHEon mNN page Nmmu is -
not mwﬂmmmnno ry.  ‘The auction methed does not amwmcum .nra :.Emrmmﬁ: .
price a subject is willing to pay for a given gamble but rather the price .
he is ﬁmp_.wﬂm.»o..ww.& for a nogmuoﬂ..pm mmid_.m ﬁmwmwuw. (i) the given .

gamble if his bid is higher than the competing bids, or ﬁ.ﬁpv.nmnrwbm‘ .._.m

. his bid is not _.:.mwmn. The auction method introduces the m&&»moﬁ.m_. un-

certainties analyzed in Amwmwm& r_.& auction theory To“_ and cbsmnmmmmwpw%
non.«m.g;mﬁmm the mumumu.:.bmbn. HWm Bmwrom of Enﬁam Vthe mc..a.dmn_nw them-

selves raise their own bids by Nm MQH nmbn and see if Eum ummﬁpombﬂ bid is -

‘‘definitely tao high'" [22, p. Nmm reatly complicates the decision »m.mr.
. P greatly comp ) s ior

Now we have to worry not only about the utility of a gamble but also the
utility of giving false information on the value of the .mm,.BE.m. Such prob-.
lems are likely to be mdo.w.mm.n_“wh the ﬁnm_oumnbmammﬁ does a m.p.?.m;m n._.m.nwm..pou.

theoretic analysis of the experimental task from the point of view of Z..m

mcEmnn to mmﬁmﬂuﬁum if it is in the interest of the mﬁEmnn to reveal what
the experimenter a_amﬂnm.wo know. The E.:wowuﬁ underlying the munm_mw.pﬁumne
(that subjects have a preference OHQQHEW over gambles) must be assumed’
also to apply to the mﬁg.onn_m choices, [f it does not, then there is nothing

to measure in the first place.. These c¢riticisms should not be allowed to

- .detract from the _UH..HEmbmm and ingenuity of Yaari's paper. They mwocf

Even aside from the above nﬁwfnnmnﬂmq :h is difficult to assess

Yaari's experimental technique and w.mmﬂFm due to wsnogﬂmnnm reporting..

results in a m.o::. that permits other investigators no.&mvwomcnm,nrm..n
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experiments and to use or evaluate the data. Yaari raises important.
issues with Emwwr?.wnm more rigorous tests oh.non?m.ﬁ_.nﬂ .ion.E be

.ﬁwnmgo in gnummmmmm our =nmmﬂm¢_m,§&bm of behavior ..E‘,—....n_.mn. E.E,mi”mmne%.

The Bo.n?wnmo:. for the Yaari paper is, in part, to rationalize the

) ...m;ﬂmomamﬁtmwawm.m.m :Hum.n.mmmun.: namely the co-existence of gambling and
o wbmﬁ.n..m.s.u..,w for the same decision _amxmu. but without the m.u.wmn.mawuu

. .m.w«wmm type of nonconvex ﬂn:.m..ui function. An alternative means of re-
conciling gambling and insurance within the mwvmmnm& utility hypothesis -
is to redefine utility to include the commodity value of .mmawmnm. Cer-
tainly Yaari's proposal redefines the criterion of choice among gambles
broadly mumﬁmr to include any ma.._.nr nogomm? value. mo€m¢ma.. Yaari's
definition of mﬁgmnﬁanw probability, which corresponds to probabilifies
under the ounﬁnnnmm. utility hypothesis, m_.—m.mmmnm,N.D,_..anﬂﬁu.mnm»wou of
behavior in terms of psychological mhm»ouﬁo_uu in "true' AOH ao- nmﬂnm
"ohjective'') probabilities, . Under ¢:m interpretation Yaari's mcv._mn_”m

. tend to 'overstate' Foﬂ.ﬂﬂowmwﬂmnwmu wb&.:dummumwmnm:. high H.Ho.u.mw.mmﬂmm.
This munmuwﬂmnwmob is entirely consistent with the n.mnw. and one cannot,
on these grounds, . .mw.mr.:.w with it 28 a behavioral hypothesis. .

. . .But many mnon.:.ua.mmnm. _such as Samuelson [13; pp. 136, 144],
Hirshleifer [8, Pp.. 257- 264], and Smith [20], to name only a few, have
found it aon.o natural to explain nwm discrepancy Umnedmmﬂ wnnﬁmw expec-
nnm atility-of-wealth vmrmﬁoa wnm pos tulated mﬂﬁmnwm& ﬁﬁwnﬂlo?ﬂwwunw.
behavior, in terms of what we can call the commodity <m_.am (or cost, if

. .4mwﬂmm are ummm.ﬁqmv of gambling. :mmmﬁpm the machine, ' winning on
unlikely centingencies, or _umnz.am on a draw from an urn with ﬁaﬁao&b

Hun.om.op..nmosm of red and black _um.:m (see m:.mwmum [5]), may represent
..Eumuoamam. wrmn yvield special atilities or mpmﬂﬂrﬁmm which are confounded

- with the subjective value of 2,.5 Bonmnwwﬁ prizes won or lost. Thus, Uown

bear's experimental procedure [4] nm.Hmmc::W attempts o control on the

11

commuodity <mpm.n of garmbling, by always noumnouui:m mﬁw..mmnwm. with choices
between gambles. (as %mﬁ,.ﬁnn mﬂoa.,owow_nmm between wmuﬁzmm.mum cash
ﬁﬂwnamv.. while nou.nn.oH o<mu..&.~m numﬁw”ﬁnmmm between subjective and "tobjec-
tive' ﬁwovwgﬁﬁmm is mm"mnﬁuuwam by using mmagwm with probability 1/2
associated with each Hume.omm

Although many economists have Bmmm wmmmwmbnm wc E.Fm Hgﬁounmbnm

of admitting of the nogomwﬂw value of gambling it has no» been muﬁmnmam: :

: Enm.C% studied nwooH.mﬁnm.S% or wavpﬁnmtﬁ. Gmpbm a M.H_nmaw_p..mm.qmmm

type diagram, the nObmwmntnq. of risk aversive behavior ﬁoonnwdm :E_:Jﬂ
of wealth) with gambling at Bmwrngwﬂnmﬁuﬁ unfavorable ommu is easily

wﬁﬁmwumwmm.,. H..mn,ﬂnnd he the cwwmw.é..ca weéalth, monotone increasing and

. concave. .H_Em.mﬁbnnwon. is assumed to be given, quite uncontaminated by

the nogoapq ﬂwmam 0m mwBEHnm This mnb.,vﬁmm thatif. we ate to ever

.. measure U by n?upom .Umrwdnou it must be mnnobﬁurm hed in a nongambling

nobnmxﬂ or by ﬁm-bm a ﬁm%owopompnm:&w neutral mmBEEm machine or

"canonical nﬂvnﬂpnﬁmbn_w {see Pratt, Raiffa and Schlaifer a2y, Now let

‘ dtav be the utility of wealth m, when one also engages in 2 gamble de-

fined by specified unambiguous event contingencies. Think of utility as

"a function of two commodities, wealth, m, and '"gambling." We can

either gamble (denoted by 1} or not mm.,d.wgm {(denoted by 0). Thus, in
wmu.u.um. of a wﬁOsnoaaome .G_nﬂmﬂ., function, ¢, .ﬁ.m..rm<m U{m) = ¢{m, 0}, ‘
Uydm) = ¢(m,1).. In mmsou.m; we m.mmﬁ.n._m that gambling may interact
ﬂﬁr ﬂmm:& in mmnmﬂnﬁ:.::m utility, B . ’ .
“m;md».mm 1— 4 illustrate various nObnmEmEm examples of Gx..,.na
functions, In Figure l gambling yields Eﬂrﬁﬂ at all wealth levels. In

Figure 2 gambling is discommodious if the person loses wealth ("insult' .

‘is added to imjury), but commodious if he gains wealth. In Figure 3, the

person's ﬁwﬂmﬂ. or disutility of garibling is entirely symbolized by the
. \
amount won ot lost so that a gambling game played without real money
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vields no subjective value. In ”w,wmﬂ.._.m 1 and, possibly, Figure 2, the
individual would pay to gamble just to see if he can "win," even though
there are no monetary payoffs (e.g., playing poker just for valueless
chips). In Figure 4, gambling is m»m commodious for all wealth, but not
unless real money is at m_nmw.m. .

In Figure 3, we illustrate the effect of the utility of gambling on an
individual's acceptance of an unfavorable bet. If gambling had no commeodi-
ty value, then U{m)} would be the appropriate utility function, and a mathe-
matically unfavorable gamble with expected utility .mc.nr as at 2 would be
rejected. But if U, {m) is the appropriate utility-with-gambling function,
then this garmble would have expected utility given by R which exceeds the
utility of not gambling at P,. .

Now, Uy(m), viewed in terms of the commodity wealth, does indeed
have a2 nonconvexity in a region near the origin, while interquadrant convex-
ity is borne ocut by the Yaari experimental results. However, in order to
pick up gambling utilities or disutilities included in Uy(m), considerably
more experimental control may be necessary over the conditions of subject
entry, In taking the origin arbitrarily as a point on the offer curve, Yaari
not only assumes zerc cost of entry for all gambles but, more important
to the issue of the acceptance of mathematically unfair gambles, he as-
sumes zero value for entry. Paying subjects for participating in the ex-
periment, as a means of reducing the ""cost of entry," may have the effect
of destroying the commodity value of gambling {as in Figure 3) by permit-
ting it to ocecur with free or "house' money. Also if nonconvexities near
the origin are to be identified, observations must be made in this region
and it is not clear from Yaari's report on the test of interquadrant con-

vexity that the experimental design allowed this,

'FIGURE 1.
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FIGURE 3.
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3. Competitive Auction Markets

The first experiments in competitive auction markets reported
in [16] were conducted against the background of considerable skepti-
cism by Smith concerning the tentative hypothesis that supply and de-
mand theory might have some relevance to the observed performance
of such m.mac.wmnmm markets. This hears testimony to the power and in-
fluence of the Tevolt against competition, contained largely in the con-
cepts associated with ihe theory of monopolistic competition. Econo-
metric studies were concerned with measurement, or testing hypoth-
eses about coefficients, always under the matinained hypothesis that
price data were somehow generated-by supply and demand equilibria.
Direct evidence was lacking, and, as Guy Orcutt once noted, the eco-
nometrician is in a position like that of an electri'cal engineer who .
must infer the laws of electicity by listening to = radio play.

References [16], [17], [18] and [7] constitute all the direct evi-
dence that seems to exist as to the empirical relevance of supply and de-
mand theory to competitive auctions. The research in these papers de-
monstrates the equilibrating power of the "public auction mechanism,
and the possibilities of experimental methods in exploring the elementary
foundations of economics. Economisis need not be content with "listen-
ing to a radio play."

One of the important lessens of experimental economics is that the
discipline of the laboratory is very demanding of economic theory. (We
have already noted that experimental studies of c.ﬂ:.w% cannot ignore
transaction costs.) Experimental competitive market design requires
the specification of rules of exchange which circumscribe some process
whereby decision makers interact. The demand on economic theory is to

provide models of the trading process which can be confronted with
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experimental evidence. Traditional economic theory has not provided

such a process. QOne macromarket adjustment hypothesis--the Wal-

rasian hypothesis--has dominated supply and demand theory. Yet this
hypothesis is essentially a logical ,mamnamuﬁ as to why nonequilibrium
states cannot persist and cannot be considered as a serious model of a

" trading process. Thus, so it is argued, if "price' is above equilibrium
there is excess supply, and sellers will "competitively" lower prices in
an attempt to sell the excess. Yetf competitive market theory requires
each participant to take ﬁﬂm.nm as given. Such a E.Eow% omits explicit
consideration of a multilateral negotiation--bid, offer, acceptance--
process. There is no theoretical distinction between price quotations
and actual transaction prices. m.mn. all actual markets, including the
over-the-counter securities rmarkets as well as the organized commodity
and stock exchanges, operate under formal or informal rules which govern
the placing of bids and offers, and their acceptance to form contracts.

What is rnade plain by these experiments, and is the source of

their greatest shortcoming, is the need for models of such a bid, offer,

transaction process. In actual markets, as in the experimental markets,

a bid is .wwim.w_.m a 2-tuple Su_u. nwwv specifying the maximum buying price
and the maximum quantity legally acceptable to the buyer. That is, it
is understood by the quotation that the bidder will accept at any lower
price any quantity up to qp- This interpretation, besides being legal
practice, is formalized in the frading rules of the New York Stock Ex-
change. Thus, a "limit" bid (p,, n,cv meang that Py is the upper limit of
the bid price commitment by the buyer. Also the rules of the Exchange
prohibit "all or none" bids (and offers} so that if q, = 500, any part of the
500 may be taken at a price no greater than Py

Similar considerations govern an offer, which is a Z2-tuple Quoh n_ov

specifying the minirurm buying price and the maximum quantity acceptable
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to the seller at that price. The convex set of acceptable transactions

represented by a bid ﬁ.w. n:uv and by an offer Quo. mov.mwm each illustrated
in Figure 5 for individual supply (8) and demand {D) curves. Figure 6
uses the Fdgeworth box offer nnpémﬁop and va representation to illus-
trate an offer :uw_ ﬁwuw of commodity #1 by trader I, and an offer

o o e
:Dubwmwmu of commodity # 2 by trader II.

FIGURE 5.
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Referring to Figure 6, if the term '"price" in the Walrasian tdton-
‘nement process is interpreted as an ommmw, it is clear that it cannot be
open-ended as to guantity. Thus if I, without knowledge of the offer
curve ON. makes the unlimited price offer OP mrm.sﬁ in Figure 6, he
may be exposing himself to the risk of an wnnmm»mrnm that exceeds his
resource capacity, as for example at P.

On the other hand, the limit offer ?M‘ awwv, assures I that he cannot
be made worse off by the acceptance of an element in the offer set, and
precludes a contract beyond his offer curve, O_.. Under the essential
assumption of incomplete knowledge, there is no guarantee of contracts

at the supply-demand equilibrium. However, the simple experiments in

{16], [17] and [18] show strong convergence tendencies where the market

is repeated under the same conditions of supply and demand,

Using the above concept of an offer (or bid) many meodels of price
adjustment processes might be developed. One type of meodel would be to
postulate a subjective probability density, for a given trader, which as-
sociates a probability of acceptance with each possible offer. An offer
by a trader could then be defined as one which maximized expected
utility over this subjective density. Some appropriate assumption could
then be introduced to modify {e. g., by Bayes' theorem) this density in
Hm,mﬂoumm to-information, i.e., offers by other traders and whether they
ﬂm.u.o accepted. An acceptance by a trader would occur, if a given out-
standing offer provided at least as good terms as that trader’s expected
utility-maximizing offer. Such a process provides a2 mechanism for
generating both offers and transactions.

ONH_..mOH_m [1] study of markets with a lagged supply response
provides direct evidence on the relationship between past prices and
expected future prices. The simple cobweb hypothesis, which has
commanded so much attention in the literature, is not confirmed.

Subjects are not so naive as to believe that next period's price will be
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the same as last period's price. Two experimental supply and demand
configurations, one divergent and one convergent, under the cobweb .
hypothesis, reveal stable and similar convergeat behavior, Indeed, the
results suggest that in a potentially divergent market, the greater are
the initial price fluctuations, the less confidence a supplier will have in
the last price as an indicator of the next price. In a subsequent paper
Carlson [2] shows that if price expectations are based on an unweighted
average of all past prices, if the excess demand function is decreasing,
and if the supply and demand functions are linear, then an isolated mar-
ket always converges to the equilibrium price.

Studies [1], [7], [16], [17] and [18] represent 2 small partion of the
potential return from the application of experimental techniques to com-
petitive market behavior. The problem of dynamic market adjustments
over time to changing demand or supply conditions could be studied with a
design which permits subjects to buy for inventory in m.bt..nwm_m.nwou of more
favorable future sales.

General equilibrium models of exchange could _U.m studied experi-
mentally, For example, in the nﬂolnogomwn%.nmmo the objects traded
might be red and blue poker chips. Utility value would be induced on
holdings of the two objects by means of a table associating a value
V(q,,q,) in U. 8. currency with each possible terminal holding (a,-9)
of red and blue chips. The table provided to each subject would then
serve as his ordinal utility of red and blue chips provided only that the
mcv,_.m.,...ﬂ exhibit a monotone increasing utility function for U.S. currency,
U(V). Thus Cma_.?mﬂ,. &vv”_ would induce a n.Obwonmm subjective value on

q.-9, independent of each subject's actual utility for currency. That

is, the marginal rate of substitution of red for blue poker chips,

2q_ U'(8V/dq,)
Rt T will depend only on d.?muz o“_uv which is
n_u cEEmmi
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predete »mined by the table. Trading could be a matter of direct exchange
of red chips against blue, or through a monetary medium with red chips
first traded against ''stage money,’ then ""stage money' against blue chips
to complete a full round of exchange. The postulate that demand is homo-
geneous in nominal prices and (stage'') money income could be tested, as
well as the equivalence of monetary and direct exchange systems.

M.Hamﬂn.ﬁob and a producers' market counld be added by introducing
production function tables and trading in claims on labor input endowments
{for example, white chips). But note that in such a general equilibrium
model one would not have to introduce profit payoff tables for producer
subjects, as in partial equilibrium oligopoly munv.mu._..:umnnm. The rewards
of producers would be derived from their "production” of red and blue
chips and sale to ''consumers." The GTQMH. a.ml functions of "consumer'’
subjects would be the entire driving force of the m.ncuo?.w, inducing value,
through production, upen artificial labor input endowments.

.DH.— experimental economics depends uponthe maintained hypothesis
that the utility of money, U{V), is monotone increasing. Different ex-
periments differ only in the decision arguments, as signed by the experi-

mental task, to the V function that one gives to the msEmn.n.
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Footnotes

For a discussion and comparison of steady-state models of

Bernoulli process predictions see R. Duncan Luce {9}

Special mm.mmm of the limit bid or offer are represented by so-
calied "market" orders which do not specify price. In these
cases it .wm understood that Py, = = or p, = 0, i.e., thereis
no legal maximum price enforceable by a2 buyer, or legal

minimum enforceable by a seller.

(13

[z

3

[4]

(5]

(6]

[7]

(8]
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