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Abstract:

We use k-means clustering to develop feasible two-step estimators of dynamic games
with finite unobserved heterogeneity in model primitives, equilibrium play, and
common shocks over time. We estimate latent market and time types, including the
number of types, by penalized k-means clustering of estimated conditional choice and
transition probabilities. We provide conditions for consistent estimation of the number
of types and uniform classifications as both panel dimensions grow while allowing
either dimension to grow much faster than the other. Feasible two-step estimators can
then be constructed by pooling observations within estimated types. We show such
estimators are consistent and oracle efficient in the sense that they have the same
asymptotic distribution as if the latent types are known. Finally, we cluster estimated
primitives then separates primitive heterogeneity from equilibrium variation and show
how to consistently estimate the number of primitive types and the number of
equilibria represented under each type. Crucial to policymakers, the large-panel
structure allows us to assign each market to its primitive--equilibrium type, enabling

counterfactual analysis at the level of individual markets.



