AGGREGATING THE SINGLE CROSSING PROPERTY:
THEORY AND APPLICATIONS TO COMPARATIVE STATICS AND BAYESIAN GAMES

By John K.-H. Quah and Bruno Strulovici

Extended Abstract: Let (S,>) be a partially ordered set and f a real-valued
function with (S, >) as its domain. The function f is said to obey the single crossing
property (alternatively, to be a single crossing function) if the following holds: f(s') >
(>)0 = f(s") > (>)0, whenever s” > s'. Let f and g be single crossing functions
defined on (S, >): under what conditions can we guarantee that f + g is also a single
crossing function? This paper provides a thorough examination of this issue and
various other issues relating to the aggregative properties of single crossing functions.

The relevance of our results for economic theory arises from the fact that the
single crossing property plays a crucial role in the study of comparative statics. In
particular, some version of the property is sufficient and, in a sense, necessary to
guarantee that the solution to an optimization problem is increasing with respect to
certain parameters (see Milgrom and Shannon (1994)). However, it is not always the
case that the property can be directly assumed or easily derived from appropriate
primitive assumptions. Using our aggregation results, we provide, in a number of
important settings, sufficient conditions under which the single crossing property
holds.

For example, consider a Bayesian game where one may be interested in guarantee-
ing that a player’s best response is increasing in the signal he receives. This holds if
the agent’s expected utility function, conditional on his signal, obeys a version of the
single crossing property; in this paper, we identify necessary and sufficient primitive
conditions for this to be true. An important class of Bayesian games are auctions;
we identify primitive conditions under which an agent’s bid is increasing in his sig-
nal. Our results extend the work of Reny and Zamir (2004) and Athey (2001) on the

existence of monotone equilibria in first-price auctions.



