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BOOTSTRAP CRITICAL VALUES FOR TESTS BASED ON
GENERALIZED-METHOD-OF-MOMENTS ESTIMATORS

By PeTER HALL AND JOEL L. HorOwITZ!

Monte Carlo experiments have shown that tests based on generalized-method-of-
moments estimators often have true levels that differ greatly from their nominal levels
when asymptotic critical values are used. This paper gives conditions under which the
bootstrap provides asymptotic refinements to the critical values of ¢ tests and the test of
overidentifying restrictions. Particular attention is given to the case of dependent data. It
is shown that with such data, the bootstrap must sample blocks of data and that the
formulae for the bootstrap versions of test statistics differ from the formulae that apply
with the original data. The results of Monte Carlo experiments on the numerical
performance of the bootstrap show that it usually reduces the errors in level that occur
when critical values based on first-order asymptotic theory are used. The bootstrap also
provides an indication of the accuracy of critical values obtained from first-order asymp-
totic theory.
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1. INTRODUCTION

THE GENERALIZED METHOD of moments (GMM) estimates parameters that are
identified through moment conditions stating that the mean of a vector-valued
random function of the parameters is zero. Under regularity conditions, GMM
estimators are n'/2-consistent and asymptotically normal (Hansen (1982)). How-
ever, Monte Carlo experiments have revealed that first-order asymptotic theory
often provides poor approximations to the distributions of test statistics obtained
from GMM estimators. It is not unusual for the true and nominal levels of the
test of overidentifying restrictions and of ¢ tests of hypotheses about parameters
to differ greatly from one another when asymptotic critical values are used
(Kocherlakota (1990), Tauchen (1986)).

This paper investigates the ability of the bootstrap to provide improved
critical values for the test of overidentifying restrictions (henceforth the J test)
and ¢ tests based on GMM. The bootstrap amounts to treating the estimation
data as if they were the population and carrying out a Monte Carlo experiment
in which pseudo data are generated by randomly sampling the estimation data
(bootstrap sampling). The distributions of test statistics are estimated by their
empirical distributions under bootstrap sampling. When the estimation data are
an independent random sample from some distribution, the bootstrap often
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