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I. Introduction 

There has been considerable experimental work on private goods auction 
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markets and on incentive-compatible public goods a l l o c a t i o n mechanisms. 

But, with one exception (Joyce, 1984), there has been no experimental work 
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on c l a s s i c a l tatonnement mechanisms of any kind. This i s despite the f a c t 

that most t h e o r e t i c a l work on markets assumes such a mechanism. 

This paper reports preliminary experimental r e s u l t s on implementing a 

tatonnement mechanism f o r a l l o c a t i n g public goods (Binger and Hoffman, 

1985). The experiments are conducted on the PLATO i n t e r a c t i v e computer 

system, which acts as both the auctioneer and the passive medium of i n f o r ­

mation transfer and d i s p l a y . In a d d i t i o n , we discuss s t r a t e g i e s and 

problems regarding the design and implementation of computerized versions 

of such mechanisms. 

bee Hoffman and Spitzer (1985), P l o t t (1982), Smith (1982), and Wilde 

(1981) f o r surveys of that l i t e r a t u r e . 

See P l o t t (1979) tor a review of the l i t e r a t u r e up to 1979. More recent 

work includes Coursey and Smith (1982); Ferejohn, Forsythe, N o l l , and 

Palfrey (1980); Isaac, McCue, and P l o t t (1980, 1982); Isaac, Walker, 

and Thomas (1984); Kim, Walker, and Dawes (forthcoming); Schneider and 

Poaaerehne (1981); and Smith (1980). 

The PBS Station Cooperative (Ferejohn, Forsythe, and N o l l , 1979 a,b) 

might also be categorized as a tatonnement mechanism; and Smith, 

Williams, Bratton, and Vannoni (1982) looked at "tatonnement" voting 

versions of sealed bid auctions. 
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Figure 2. Sample Screen Display and Profit Table 
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were t o l d that t h e i r responses would not d i r e c t l y a f f e c t the adjustment of 

t h e i r own parameters.
1 1

 The stopping r u l e of the mechanism was a unanimous 

vote on a unanimously proposed Y. 

In our f i r s t p i l o t experiments we suggested no s t r a t e g i e s to the sub­

jec t s and gave them no information about the choices of the other par­

t i c i p a n t s . We wanted to see i f subjects presented with no information would 

simply maximize myopically as assumed in the theory (Binger and Hoffman, 

1985) and the computer simulations. Two d i f f i c u l t i e s emerged. F i r s t , sub­

j e c t s did not conclude on t h e i r own that myopic maximization would lead to 

an e q u i l i b r i u a . Second, having no information about the others' choices, 

they t r i e d to randomly compromise instead of maximize. The r e s u l t s were 

somewhat f r u s t r a t i n g f o r both subjects and experimenters. 

Normally in experimental markets it is considered poor experimental 

technique to give subjects any coaching on appropriate behavior. This is 

because most experimental work is designed to provide greater understanding 

of some naturally-occurring i n s t i t u t i o n . For that reason the experimenter 

seeks to make the experimental i n s t i t u t i o n p a r a l l e l to the n a t u r a l l y -
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occurring one. Since p a r t i c i p a n t s in naturally-occurring i n s t i t u t i o n s are 

given no coaching, information on appropriate s t r a t e g i e s is withheld in the 

experimental laboratory. 

The mechanism investigated i n t h i s research i s not a n a t u r a l l y -
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In the next p i l o t experiment we informed p a r t i c i p a n t s what the others 

were responding at each i t e r a t i o n and we added a paragraph to the i n s t r u c ­

t i o n s , t e l l i n g subjects that the mechanism was designed to take t h e i r most 

preferred choices to a mutually agreeable group agreement. These changes 

greatly f a c i l i t a t e d convergence, but they also introduced a new d i f f i c u l t y . 

Subjects were l i k e l y to agree on a quantity (usually at or near the 

predicted quantity) before the hypothetical a u x i l i a r y markets had c l e a r e d . 

For example, in experiment 008, subjects agreed on 36 units of Y (34 was 

the predicted Y) a f t e r 16 rounds, but the a u x i l i a r y market-clearing condi­

tions were never s a t i s f i e d . 

Given that they were choosing an equilibrium which was "close" to the 

predicted quantity, i t seemed needlessly f r u s t r a t i n g f o r the subjects to 

continue having to respond in order to s a t i s f y a l l the equilibrium condi­

t i o n s . The only problem was that in the integer version the budget might 

not exactly balance if the a u x i l i a r y markets did not c l e a r , even though the 

budget must always balance without that c o n s t r a i n t . The t h i r d round of 

p i l o t experiments introduced a budget-balancing modification, which allowed 

the mechanism to stop as soon as the subjects agreed on a quantity, even if 

the a u x i l i a r y markets did not c l e a r . 

IV P i l o t Experimental Results 

Table 1 summarizes the experimental r e s u l t s referred to above. As you 

can see, when subjects are coached and kept apprised of one anothers' 

choices, they tend to choose the predicted quantity. 
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V. Conclusions and Research Agenda 

Implementing the tatonnement process f o r the a l l o c a t i o n of p u b l i c goods 

developed by Binger and Hoffman (1985) i s shown to be f e a s i b l e . In f a c t , i n 

general, convergence is found to be reasonably r a p i d . Experimental t e s t i n g 

of such a mechanism requires the use of novel experimental techniques, 

however. P r i o r computer simulation of the mechanism has been suggested 

(Hoffman, Marsden, and Whinston, 1984 and forthcoming), but t h i s i s the 
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f i r s t a p p l i c a t i o n as a t o o l f o r experimental design. The importance of 

the simulations f o r t h i s experimental study may lead to t h e i r wider use in 

future experimental designs. 

In a d d i t i o n , the i n s t r u c t i o n s have not previously been used to suggest 

a l t e r n a t i v e behaviors to subjects in market experiments. While it would not 

be appropriate to coach subjects when a naturally-occurring i n s t i t u t i o n i s 

being studied experimentally, suggesting s t r a t e g i e s to subjects should not 

be overlooked in future experimental studies of designed i n s t i t u t i o n s . 

Our current research plan is to continue with p i l o t experiments u n t i l 

the basic design seems generally robust and then run a set of i d e n t i c a l 

r e p l i c a t i o n s of the f i n a l design. One of the next improvements we plan to 

make i n the basic design i s to change the u t i l i t y functions and the func­

t i o n which converts PLATO d o l l a r s to U.S. d o l l a r s i n order to get larger 

marginal payoffs in the neighborhood of each p a r t i c i p a n t ' s p r o f i t -

maximizing choice. 
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After t h a t , we intend to run p a r a l l e l experiments using a s t r a i g h t 

Lindahl mechanism (without the i n d i r e c t adjustment process). Then, we plan 

to explore the issue of manipulation by sophisticated p l a y e r s . We might, 

for example, take experienced subjects and explain the operation of our 

mechanism and the s t r a i g h t Lindahl mechanism. Then we night have then t r y 

to s u c c e s s f u l l y manipulate each mechanism. Other questions we plan to 

explore are the r o l e of group s i z e and whether the mechanism i s robust i f 

preferences are random or follow a known stochastic process. 

Our end goal is to have a mechanism which has been thoroughly tested in 

the experimental laboratory. We envision that t h i s mechanism might be used 

by a firm t r y i n g to get d i f f e r e n t d i v i s i o n s to agree on the s i z e of a 

central computer system or by a group of firms who s e l l the same product 

and wish to share a d v e r t i s i n g or some other common expenses. 



19. 





21. 

Arlington W. Williams, Vernon L. Smith, and John O. Ledyard (1984), "Simul-

t a n e o u s T r a d i n g in Two Competitive Markets: An Experimental Examination," 

Indiana University Xerox. 
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Appendix: Instructions Presented by Plato 

Brian Binger and E l i s a b e t h Hoffman, Purdue U n i v e r s i t y 

A r l i n g t o n Williams, Indiana U n i v e r s i t y 



A1 



A2 

This is an experiment in the economics of group 

d e c i s i o n making. Various research foundations 

have provided funds for the conduct of t h i s r esearch. 

The i n s t r u c t i o n s are simple, and i f you follow them 

c a r e f u l l y and make good d e c i s i o n s YOU MAY EARN A 

CONSIDERABLE AMOUNT OF MONEY which w i l l be PAID TO 

YOU IN CASH at the end of the experiment. 

Press -NEXT- when you have f i n i s h e d reading. 



A3 

From t h i s point on, a l l reference to d o l l a r and cent 

amounts w i l l be i n terms of "PLATO d o l l a r s " . At the 

conclusion of the experiment you w i l l be paid at the 

rate of 8.85 U.S. d o l l a r s (cash) for each PLATO d o l l a r 

that you earn in the experiment. Please n o t i c e that 

your cash payment at the end of the experiment w i l l 

depend d i r e c t l y on the number of PLATO d o l l a r s that 

you earn. 

Press -NEXT- when you have f i n i s h e d reading. 



A4 

You are a member of a group which must j o i n t l y decide 

on the s i z e of a common (or "public") f a c i l i t y and 

then share the cost of providing t h i s f a c i l i t y to the 

group. This f a c i l i t y w i l l be referred to as "Y" and 

the s i z e of the f a c i l i t y w i l l be measured in terms of 

"units" of Y. For example, Y could denote a group-

use area and the s i z e of Y might be measured in a c r e s . 

Thus, Y=3 would denote a 3 acre area, Y=10 a 10 acre 

area and Y=0 would denote no area at a l l ! 

Press -NEXT- to continue or -BACK- to review. 



A5 

The cost of the common f a c i l i t y (Y) must be covered 

by the group's c o n t r i b u t i o n of a "private" good that 

w i l l be denoted as X. For each unit of Y that the 

group decides to provide, the group (as a whole) must 

contribute 1 unit of X. The group's c o n t r i b u t i o n 

i s simply the summation of each agent's i n d i v i d u a l 

c o n t r i b u t i o n of X. Each agent w i l l be endowed with 

some amount of X. Your personal endowment i s X = 55. 

You should not assume that each agent's endowment of 

X i s the same as your endowment. It may be e i t h e r 

the same or qu i t e d i f f e r e n t . 

Press -NEXT- to continue or -BACK- to review. 
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A l l 
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