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ABSTRACT 

Allocative and Productive Efficiency  
in REE with Asymmetric Information* 

We characterize the divergence between informational and economic 
efficiency in a rational expectations competitive market with asymmetric 
information about the costs of production. We find that prices may contain too 
much or too little information with respect to incentive efficient allocations 
depending on whether the main role of the price is, respectively, the traditional 
one as index of scarcity or informational. Only when REE degenerate to 
Cournot equilibria does the market solution not show allocative inefficiency. 
With multidimensional uncertainty we find that the REE price does not, in 
general, have the incentive efficient information mix: it pays to sacrifice 
allocative efficiency at the REE to improve productive efficiency. 
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NON-TECHNICAL SUMMARY 

 
We take a mechanism design approach and examine the efficiency properties 
of REE in the class of Bayesian incentive compatible allocations. More 
specifically, we look at REE, which are implementable in supply functions. 
Indeed, REE which are not implementable (that is, for which there is no game 
in which the REE emerges as equilibrium) may be seen as an artificial 
construct. Since the seminal work of Lucas (1972) and Green (1973), REE 
have been used pervasively in every field in economics. Applications in 
markets with asymmetric information are prominent in this respect (see 
Grossman, 1981 for an introduction). The paucity of work on the welfare 
properties of REE in asymmetric information environments is therefore 
somewhat surprising (with the exception of the work by Laffont, 1985). 

Grossman (1981) shows that fully revealing REE (FRREE) are (ex post) 
Pareto optimal (and obviously as ex post there is no need to consider 
incentive constraints because information has been revealed). Laffont (1985) 
shows however that FRREE need not be incentive efficient in an interim sense 
because of the well known Hirschleifer effect (1971): REE may reveal too 
much information and eliminate valuable insurance opportunities. Laffont, 
however, provides the following positive result (and conjectures that the 
property should be general) in a quasilinear linear-normal world, in which ex 
ante and ex post optimality coincide: linear REE are Pareto optimal in the 
class of linear Bayesian incentive compatible mechanisms (LBICM) which 
face the same communication constraints as the market (that is, that use the 
same pieces of aggregate information as the market). This can be considered 
to be the best possible case for the market to attain efficiency.  

We consider in this Paper a quasilinear world which generalizes the case 
considered by Laffont (1985) and we show that even in the best possible case 
for the market linear REE are not, in general, incentive efficient. We 
characterize precisely why this is so and examine the potential misalignment 
of informational and economic (allocative and productive) efficiency. Here are 
the results. 

The first result is that, except in very particular cases, REE are not incentive 
efficient. The source of the inefficiency is an informational externality. Firms 
are competitive (price takers) but when responding to their private signals they 
do not take into account the fact that they modify the information content of 
the public signal (the market price). Furthermore, the REE prices may contain 
too little or too much information (and this has nothing to do with the 
Hirschleifer effect, the potential destruction of insurance opportunities since 
firms are risk neutral). That is, informational efficiency need not be aligned 
with allocative efficiency. 



We concentrate attention on two polar cases. In the first firms are ex ante 
symmetric and demand is random. In the second firms are ex ante 
asymmetric and demand is non-random. When firms are ex ante symmetric 
and demand is random allocative efficiency is distorted at REE except in the 
(degenerate) case in which the market turns into Cournot competition. That is, 
unless firms use strategies which are not contingent on the price, in which 
case there is no information externality. Otherwise, if the informational role of 
the price prevails at an incentive efficient solution more weight should be 
given to private signals, while if the traditional role of the price as index of 
scarcity prevails then less weight should be given to private signals. In the first 
instance the REE price reveals too little information and in the second too 
much. When firms are ex ante asymmetric and demand is non-random then 
the total output at the REE is first best optimal but the REE allocation is not 
incentive efficient, except in the case in which the precision of the two types of 
signals are identical (which is the case considered by Laffont, 1985). 
Otherwise it always pays to distort allocative efficiency to improve productive 
efficiency. The REE price does not contain enough information on the random 
cost parameter, which affects costs asymmetrically. In conclusion, with 
multidimensional uncertainty (and of higher dimension than the price system) 
the information content of the REE has the wrong composition. 

























































































Figure 1

T: Team solution

IE: Incentive Efficient solution

REE: Rational Expectations Equilibrium

ICC: Incentive Compatibility Constraint (efficient use of private information)

EPUI: Efficient use of public information

C:  Cournot case 

  
a =

t

t + β
 where  t =

τ ε

τθ + τ ε

 
 
 

 
 
 

ICC

c

high

T

T

EPUI

REE

IEC

REE

a

τ λ

lowτ λ

•

•

•

•

•

•

•

•IE

  

1 + β/t

1 + β

  

1

1 + β




