
Semiparametric Efficient Estimation

of Dynamic Panel Data Models

By

Byeong U. Park
Department of Statistics, Seoul National University

Robin C. Sickles
Department of Economics, Rice University
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Arellano and Bond (1991), Arellano and Bover (1995), and Ahn and Schmidt (1995)
address the question of efficient estimation in dynamic panel models by investigating the

number of moment conditions available under several sets of assumptions about the re-
lationship between the initial condition and the error terms, building on earlier work by
Anderson and Hsiao (1981, 1982). Once these moment conditions have been identified,

the generalized method of moments (GMM) technique can be applied to obtain efficient

estimates, utilizing the moment conditions described by Ahn and Schmidt, as well as those
implied by exogeneity assumptions on the other regressors in the model. The estimates are
efficient as long as the correct moment conditions are specified. A number of excellent sur-
veys and monographs have been written on the subject, mostly recently by Baltagi (1995)

and Mátyás and Sevestre (1996). These authors discuss a number of alternative estimators
to be applied to random effects models of the form we consider herein. The key differences
among the various estimators of the dynamic panel data model essentially involve the im-
position of different orthogonality conditions to yield different sets of instruments. Which
estimator is better in the sense of a smaller asymptotic variance is difficult to analyze. The

class of GMM estimators which are efficient (Ahn and Schmidt, 1995; Arellano and Bover,
1995) have been shown to be difficult to implement in large data sets.

Building on previous work of Park and Simar (1994), and Park, Sickles, and Simar (1998,

2003) our paper utilizes a somewhat different approach than that of Ahn and Schmidt and
instead of finding the orthogonality conditions necessary to achieve the efficiency bound,
constructs the estimator which attains the semiparametric efficiency bound. We analyze
our estimator using Monte Carlo simulations. Our semiparametric efficient estimator is

developed under minimal assumptions when the panel model contains a lagged dependent
variable. We apply this new estimator in an analysis of the structure of dynamic demand



in markets (city-pairs) for selected U. S. airlines during the period 1979 I to 1992 IV. Our

results suggest that this estimator may have advantages over parametric estimators in regard
to efficiency gains.
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