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j3a(l-tN-1}t.,0} 
x0x x0(X-NA0X) 

Using tBl) to solve for Ao yields 

co = AOX = (l -ai3)X 
N-(N-1 )ai3 

tBl) 

(82) 

One can show by induction that the value function V�tX). for user . 1 
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which implies 

x0 = { ai3 ) a/(l -a) 

\N-tN - 1 )ai3 

In order to sol ve for K we note 

V0tx0) = K l og x0 + K = l og(A0x0) 

is fo the form 
impl yi ng that 

V�tX) = K log X + K J 

V�{K) must satisfy the recursion equation. 

tB3) 

0 \ -V.(X) = max [ l og c. + ai3 K l og [X-c. - l c .] + i3K] lB4) 1 1 l ·r J C
i J l 

Differentiating (84) with respect to c . •  and recognizing that . 1 
ci = cj = A0X for all i and j we obtain 

- - �K = 0 or l - ai3K = O 
co X-Nc Ao l-N/..o 

Combining (82) and (BS) o ne can show 

K = l 
l - ai3 

The steatly state value for Lh� stock. x0, must satisfy 

XO (Xo - N(l-aS)Xo 
a. N-(N-1 )a.13 ) 

(BS) 

(86) 

(Bl) 

- 1 { (l -ai3) K = f:S l og \N-(N -l )ai3 
( ai3 ) a/(1-a.) ) 

N-tN-l)aa 

a/(l -a) l 1 ai3 
- l -ai3 og N-(N-l )ai3 

(BB) 

(B9} 

(Bl 0) 
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FOOTNOTES 

1
clark (1980 ) also contains an analysis of the exploitation of an open 
access fishery in a model that differs significantly from that used 
by Levhari and Mirinan. 

2
In contrast to this, Munro (1978 ) investigates a case where independent 
fishermen explicitly coordinate their actions to maximize the present 
value flow of rents from the fishery, The theo ry of cooperative games 
is employed to determine the distribution of rents among various users. 

3
Roughly, a perfect equilibrium requires that each firm's strategy be a 
best response in all conceivable situations. Such strategies are 
derived using a dynamic programming approach as in Levhari and Mirman 
( 1980 ) . Perfectness rules out the possibility of incredible threats, 
whereby firms try to manipulate each other with threats which they 
would never execute. Reinganum and Stokey (1981 } conta ins a particular 
cogent discussion of perfectness in the context of models of natural 
resource exploitation. Eswaran and Lewis ( 1982a ,b ) and Reingauum and 
Stokey discuss the properties of perfect equilibria in models of common 
property resources. 

4
see Hardin (1968) for a graphic account of the general mismanagement 
of open access resources. 

5
The communal management of common water supplies, grazing land, wilderness 
areas, and road systems in rural areas are examples of open access 
resources that are rationally controlled by informal agreements. There 
are also certain small coastal fisheries in North America and Europe 
which are efficiently managed by loose cooperatives or alliances of 
fishermen. Private communication Peter Pearse 

6
The standard reference for the theory of repeated games is Friedman 
(1977 ) 

71t is only necessary for firms to monitor the total catch, rather than 
the individual catch of each user to detect if one of them has broken 

, the agreement. 

8For example see the papers by Green (1980) and Radner ( 1980a,b). 

9see Radner (1980a). 

1 0one can show that lim V
d

(X) = 0. 
s+o 

11we note that when B is small, increases in N seem to inc rease the in­
centives to cheat . 

12A good discussion of this view is contained in Scherer (1980, Chpt.7 } . 

13see Green (1980) and Radner (1980b). 
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