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Abstract
Empirical discrete choice dynamic programming models have become important
empirical tools. A question that arises in estimation and interpretation of the results from
these speci"cations is which combination of data and assumptions are needed to
overcome problems of heterogeneity, selection, and omited variables bias. This paper
addresses this question by considering nonparametric identi"cation of a version of the
model that allows for quite general forms of unobservable and information structures.
I show that the model can be identi"ed under conditions similar to a static polychotomous choice model. Using a stochastic version of an &identi"cation of in"nity'
argument, utility can be identi"ed up to a monotonic transformation of the observables
under strong support conditions and two types of exclusion restriction. The "rst type is
similar to a standard static exclusion restriction: a variable that in#uences the "rst period
decision, but does not enter the second period decision directly. The second type requires
a variable that does not a!ect the utility of the "rst option directly, but is known during
the "rst period, and has predictive power on the choice during the second. I also provide
two speci"cations under which the full error structure can be identi"ed. This requires the
additional assumption of stochastic innovations in the observables. I then use the model
to estimate schooling decisions in which students deciding whether to drop out of high
school account for the option value of attending college.  2000 Elsevier Science S.A.
All rights reserved.
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1. Introduction
Empirical discrete choice dynamic programming models have become important empirical tools. In some applications of these models, problems of substantial heterogeneity/selection/omitted variable bias arise (see, e.g. Keane and
Wolpin (1997) or Eckstein and Wolpin (1997)). The source of these biases is
potentially more complex in dynamic models than static ones in that agents may
have heterogeneity not only in outcomes, but also in expectations about future
outcomes. A question that arises in estimation and interpretation of the results
in these cases is which combination of data and assumptions are needed to
overcome these problems. This paper addresses this question by considering
nonparametric identi"cation of a version of the model that allows for quite
general forms of unobservable and information structures. Despite the added
complexity of the model, I show that it can be identi"ed under conditions similar
to a static polychotomous choice model. Using a stochastic version of an
&identi"cation of in"nity' argument, utility can be nonparametrically identi"ed
up to a monotonic transformation of the observables under strong support
conditions and two types of exclusion restriction. The "rst type is similar to
a standard static exclusion restriction: a variable that in#uences the "rst period
decision, but does not enter the second period decision directly. The second type
requires a variable that does not a!ect the utility of the "rst option directly, but
is known during the "rst period and has predictive power on the choice during
the second. I also provide two speci"cations under which the full error structure
can be identi"ed. This requires the additional assumption of stochastic innovations in the X's: a variable known at time one that helps predict the second
period decision, but conditional on second period observables, has no in#uence
on the decision.
The speci"cation I develop is a generalization of a dynamic &Roy' type model,
and I focus on schooling decisions. In deciding whether to drop out of high
school a student takes into account both the direct value of graduating from
high school as well as the value of the option to attend college. While making
this decision, a student does not know whether he will attend college. Heterogeneity bias is likely to be important in that students with high returns or tastes
for high school are also likely to have high returns or tastes for college. While
there is a substantial literature addressing the selection/heterogeneity issue in
schooling models, the previous work has typically ignored the complexity of the
heterogeneity. The problem is not just that the returns to college are likely to be
correlated with returns to high school, but also that agents may have
additional information about their own private returns to college which is
unobservable to the econometrician. For example, a high school student may
know that he has excellent teaching skills. While this information may be
correlated with the returns to high school, since teachers must have a college
degree it is much more important for the decision about whether to attend

