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I. Introduction 

In the l a s t decade there has been considerable interest in decentralized 

procedures f o r both choosing the scale of and financing public goods projects. 

The l i t e r a t u r e has focused on two different types of decentralized a l l o c a t i o n 

schemes: demand-revealing mechanisms (e.g. Green and Laffont, 1977; Groves 

and Ledyard, 1977) and dynamic tatonnement planning procedures (Dreze and 

de la Valle Poussin, 1971; Malinvaud, 1971; Mas-Colell, 1980). In a d d i t i o n , 

despite the free r i d e r problem, voluntary subscription has received some 

renewed attention (Brubaker, 1975). Kalai (1980) has proposed a voluntary 

contractual procedure which induces cooperative behavior. 

I I . Auxiliary Market Mechanisms for Allocating Public Goods 

This paper outlines a new method of choosing the optimal quantity of a 

public good and financing i t . The allocation mechanism combines some of the 

features of demand revealing mechanisms, tatonnement planning procedures and 

voluntary subscription drives. It is a dynamic tatonnement process which 

resembles a Walrasian auction. It has the property that, at each i t e r a t i o n of 

the process, participants reveal t h e i r true demands for the public good when, 

they play Cournot-Nash utility-maximizing strategies. Two aspects of our 

mechanism are new: 1) each participant signals his total demand for the public 

good as the sum of two d i f f e r e n t messages; and 2) the mechanism mimics an 

a u x i l i a r y market for "public goods t i c k e t s . " In keeping with tatonnement pro

cedures in general, no transactions take place out of equilibrium. In essence, 

the outcome i s a contract which internalizes the external benefits of the public 

good. 

To begin the mechanism, the government or builder of a public good offers 

to s e l l commitments to build units of. the public good at marginal cost. In 

what we c a l l the t i c k e t market, each participant i s given a personalized t i c k e t 





2, and 7/15 f o r person 3. The following t i c k e t market equilibrium would achieve 

the Lindahl equilibrium. 

Person Tickets Purchased Units Subscribed to 

1 6 9 
2 10 5 

3 14 1 

Thus, person 1 demands 6 t i c k e t s and purchases 9 subsidized subscription u n i t s . 

Along with the 9 subscription units come 9 tickets to be supplied to person 2 and 9 

to be supplied to person 3. Person 1's demand for 6 tic k e t s equals the aggregate 

supply of t i c k e t s (5 from person 2 and 1 from person 3). In f a c t , 2's demand 

(10) equals the aggregate supply from 1 and 3 (9+1) and 3's demand (14) equals 

the aggregate supply from 1 and 2 (9+5). F i n a l l y , t i c k e t s plus subscription 

units equals 15, the Lindahl equilibrium, for each person. 

We employ a 2-good (one public, one private) model with constant marginal 

cost. The model can either be thought of as a very simple general equilibrium 

model with a linear transformation function or as a "small community" p a r t i a l 

equilibrium model. We outline two mechanisms for organizing a t i c k e t market and 

pricing subscription t i c k e t s . The f i r s t , a linear pricing scheme, i s s i m i l a r to 

a Walrasian tatonnement process. An auctioneer, knowing the marginal cost, pre

sents each participant with a constant unit price for his personalized t i c k e t s , 

which he buys from the other participants. The participant responds by indicating 

how many units of the public good he w i l l subscribe to himself and the total 

number of personalized t i c k e t s he w i l l buy from the other individuals (thereby 

subsidizing t h e i r subscriptions), given the marginal cost, his personalized t i c k e t 

price and the demands of the other participants for their personalized t i c k e t s 

(which he obtains when he subscribes to commitments to build units of the public 

good). 
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I f a l l participants behave competitively ( i . e . , are price takers i n th e i r 

personalized t i c k e t p r i c e s ) , the outcome of this process i s a Lindahl e q u i l i 

brium and i s equivalent to a unanimous agreement among consumers about the 

size of the public goods f a c i l i t y and the donation each consumer w i l l make. 

Each individual's personalized t i c k e t price is his Lindahl price and the 

equilibrium a l l o c a t i o n s a t i s f i e s the Lindahl-Samuelson conditions ( i . e . , the 

sum of the marginal willingnesses-to-pay equals the marginal cost of providing 

that size f a c i l i t y ) . 'However, since each individual i s the only buyer of his 

own personalized t i c k e t s there i s l i t t l e reason to believe he would behave 

competitively. It is simply too easy to manipulate such a market mechanism by 

playing non-Nash strategies. Thus, the monopsony or thin market problem, which 

Arrow (1969) discussed in connection with a u x i l i a r y markets, remains. Moreover, 

there is no unique ticket-subscription unit equilibrium. To see t h i s , consider 

the example described above. The following ti c k e t allocation i s also an 

equilibrium. 

Person Tickets Purchased Units Subscribed to 

1 10 5 
2 10 5 

3 10 5 

In f a c t , because the personalized t i c k e t price and the subsidized subscription 

price are the same in equilibrium, there w i l l be an i n f i n i t y of such e q u i l i b r i a . 

The total quantity of the public good w i l l be uniquely determined, but individuals 

w i l l be i n d i f f e r e n t between any two combinations of t i c k e t and subscription 

purchases which sum to the same total quantity. 

The second mechanism i s a non-linear pricing scheme. To begin t h i s pro

cess each participant is given a non-constant price function f o r his person

ali z e d t i c k e t s . I f a participant buys personalized t i c k e t s , he pays the 

government the integral of his personalized ti c k e t price function up to the 

total number of personalized t i c k e t s he buys. The government agrees to pay 
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each s e l l e r of personalized t i c k e t s to a p a r t i c u l a r buyer the product cf the 

number of personalized t i c k e t s that s e l l e r s s e l l s to that buyer and that 

buyer's marginal valuation along his personalized t i c k e t price f u n c t i o n , given 

a l l the personalized t i c k e t s he buys from a l l s e l l e r s . Given t h e i r personalized 

t i c k e t price functions and the stated demands and marginal valuations of the 

other p a r t i c i p a n t s , participants simultaneously indicate how many personalized 

tickets they w i l l buy and how many units of the public good they w i l l subscribe 

to. The budget is balanced by charging each person times the sum of the 

d e f i c i t s generated by the other n-1 participants from t h e i r purchases along 

t h e i r non-linear p r i c i n g schedules. 

Such a scheme has important advantages over other pr i c i n g schemes. F i r s t , 

i t eliminates the monopsony problem of the linear pricing scheme by making the 

prices paid f o r inframarginal personalized tickets unaffected by the t o t a l 

number of personalized t i c k e t s purchased. Such a personalized t i c k e t price 

function resembles the supply function facing a discriminating monopsonist. 

Second, l i k e the Groves-ledyard (1977) mechanism, the budget i s balanced by 

charging each participant a lump sum tax which is not dependent on his own 

decisions. Thus, a l s o , l i k e the Groves-Ledyard mechanism, the Nash equilibrium 

is both incentive compatible and Pareto optimal and it s a t i s f i e s the Lindahl-

Samuelson conditions. Third, it has a very desirable new property which we 

i l l u s t r a t e with two examples. For at least some classes of u t i l i t y functions, 

there exists a unique equilibrium non-linear pricing function which applies to 

a l l participants and supports a unique equilibrium a l l o c a t i o n . With Cobb-

Douglas u t i l i t y functions we show that a unique upward-sloping " l i n e a r " non

linear price function defines an equilibrium. We conjecture that such a unique 

pricing function exists in general for neo-classical u t i l i t y functions. Thus, 

if any adjustment of the pricing function is necessary to achieve an equilibrium 
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only one parameter need be adjusted for a l l participants. The mechanism is 

therefore very simple to implement. In addition, if a l l participants face the 

same non-linear pricing function, each participant has less incentive to try 

to manipulate the mechanism by trying non-Nash responses. We conjecture that 

the incentive to manipulate is similar to the incentive exhibited by the 

competitive mechanism (Hurwicz, 1972). If that is the case, the incentive 

should become small as the number of participants gets large (Roberts and 

Postlewaite, 1976). 

To see that this mechanism yie l d s a unique equilibrium consider the 

original example on page 6 with non-linear price schedule 1/30. Marginal 

valuations of 3/15, 5/15, and 7/15, translate into 6/30, 10/30, and 14/30. 

Figure 1 i l l u s t r a t e s that person 1 demands exactly 6 t i c k e t s , person 2 demands 

exactly 10 t i c k e t s , and person 3 demands exactly 14 t i c k e t s . 

After outlining the linear and non-linear pricing schemes, we show that 

the consumer's maximization problem under the non-linear pricing scheme 

s a t i s f i e s the second order conditions for constrained u t i l i t y maximization. 

We also outline adjustment procedures for the subsidies and the unique non

linear pricing function which bring computer simulated markets to equilibrium. 

Turning now to our model, we begin our formal presentation with the 

linear pricing scheme. 
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Figure 1 

Purchases of Tickets and Subscriptions 
with Unique Non-linear Price Function of 1/30 
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the "true" marginal valuation. 

The non-linear pricing scheme for personalized tickets eliminates the 

monopsonistic incentive for i to underreport r e l a t i v e to his true marginal 

valuation, by making him able to behave l i k e a discriminating monopsonist. 

The monopsonist treats the non-linear price function as the supply function 

for personalized t i c k e t s and picks the marginal t i c k e t price which corresponds 

to his true marginal valuation since he does not have to pay for a l l person

alized t i c k e t s at that p r i c e . Like the discriminating monopsonist, he can pay 

for each unit at the l i m i t price for that unit along the supply function for 

t i c k e t s . He only pays his marginal valuation for the l a s t unit he purchases. 

While t h i s scheme solves the c l a s s i c monopsony problem which comes when 

a l l units must be purchased at the same pri c e , i t does not preclude the kind 

of manipulation discussed by Hurwicz (1972) and Green and Laffont (1979). 

As long as participants exhibit myopic Cournot-Nash behavior ( i . e . take as 

given the behavior of other p a r t i c i p a n t s ) , the Nash equilibrium s a t i s f i e s 

the Lindahl-Samuelson conditions. I f , however, participants can affect the 

equilibrium outcome to t h e i r own benefit by playing non-Nash s t r a t e g i e s , 

there continues to be an incentive to misrepresent preferences. This 

incentive goes to zero an n gets large under the competitive mechanism for 














































