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Abstract
When the trading process is characterized by search frictions, traders may be rationed so markets need
not clear. We build a general equilibrium model with transferable utility where the uncertainty arising from
rationing is incorporated in the definition of a commodity, in the spirit of the Arrow–Debreu theory. Prices
of commodities then depend not only on their physical characteristics, but also on the probability that their
trade is rationed. The standard definition of competitive equilibrium is extended by replacing the market
clearing condition with an exogenous matching function which describes a trading technology that is not
frictionless. As is typical in search models, the matching function relates the rationing probabilities of
buyers and sellers to the ratio of buyers to sellers in the market. When search frictions vanish, our model
is equivalent to the continuous assignment model of Gretsky et al. [20]. We adapt their approach, which
uses linear programming techniques and duality theory, to show that a competitive equilibrium exists and is
constrained efficient in our environment. Our competitive equilibrium notion is equivalent to that of directed
(or competitive) search. The strength of our formulation and the linear programming approach is that they
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allow us to generalize the constrained efficiency and existence results in the directed search literature to a
much broader class of economies. Our framework also opens the door to the use of existing algorithms for
computing equilibria and taking these models to the data.
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1. Introduction
The Arrow–Debreu model is the cornerstone for the analysis of competitive markets. In the
classical theory of Arrow [4] and Debreu [7], trade is represented as a costless process. Any
agent seeking to buy or sell a good at a given point in time can do so at the equilibrium market price. Trade involves no further costs in terms of time and resources. Search theory, on the
other hand, highlights the costly nature of the trading process. In particular, this theory has become the dominant paradigm to study labor markets since the seminal work of Diamond [9,10],
Mortensen [38,39] and Pissarides [44,45]. In these markets workers usually take time and spend
resources in order to find a suitable employer, and vice versa. Also, rationing arises in the form
of unemployment, which tends to coexist with unfilled job vacancies. The key assumption of the
Diamond–Mortensen–Pissarides model is that workers and firms must search for trading opportunities, and the outcome of their search is uncertain. Search frictions are typically modeled via
an exogenous matching function which describes a random meeting process between workers
and firms.2 This random process implies that at any point in time some agents will manage to
trade and others will not. Hence, unlike in the classical Arrow–Debreu model, agents may be
rationed in equilibrium (so markets need not clear), and in general it will take time to trade.
In this paper we use a notion of competitive equilibrium in the spirit of Arrow and Debreu to
study a general class of exchange economies with search frictions and transferable utility3 (e.g.
with a large variety of different goods, general distributions of buyer and seller types, with or
without complementarities, general matching technologies which may differ across markets,...).
We show that a competitive equilibrium exists and is constrained efficient. The definition of
constrained efficiency takes into account the fact that the social planner, just like the market, is
restricted by the matching technology.
Our equilibrium notion is equivalent to that of directed (or competitive) search.4 We elaborate on this below, but let us already mention at this point that our results generalize earlier
results in the directed search literature in a significant way. It is well-known that directed search
equilibria are constrained efficient both in simple environments with homogeneous buyers and
sellers (see Moen [35] and Shimer [53]) and in several environments with heterogeneity (e.g.
2 The matching function gives the measure of meetings between a worker and a firm as a function of the measures of

workers and firms in the market, and possibly other variables such as the agents’ search efforts.
3 The transferable utility assumption is standard in the search literature.
4 See, among others, Montgomery [37], Peters [41–43], Moen [35], Acemoglu and Shimer [1,2], Burdett et al. [5],
Shi [50,51], Mortensen and Wright [40], Shimer [52], Menzio and Shi [34,33] and Eeckhout and Kircher [11], as well as
the survey by Rogerson et al. [47].

