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INFERENCE WHEN A NUISANCE PARAMETER IS NOT
IDENTIFIED UNDER THE NULL HYPOTHESIS

BY BrUCE E. HANSEN!

Many econometric testing problems involve nuisance parameters which are not identi-
fied under the null hypotheses. This paper studies the asymptotic distribution theory for
such tests. The asymptotic distributions of standard test statistics are described as
functionals of chi-square processes. In general, the distributions depend upon a large
number of unknown parameters. We show that a transformation based upon a conditional
probability measure yields an asymptotic distribution free of nuisance parameters, and we
show that this transformation can be easily approximated via simulation. The theory is
applied to threshold models, with special attention given to the so-called self-exciting
threshold autoregressive model. Monte Carlo methods are used to assess the finite sample
distributions. The tests are applied to U.S. GNP growth rates, and we find that Potter’s
(1995) threshold effect in this series can be possibly explained by sampling variation.
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1. INTRODUCTION

THIS PAPER STUDIES THE PROBLEM of inference in the presence of nuisance
parameters which are not identified under the null hypothesis. The models
considered take the form of additive nonlinearity, allowing for stochastic regres-
sors and weak dependence. The asymptotic distributions of standard tests are
nonstandard and nonsimilar, which means (among other things) that tabulation
of critical values is impossible. This paper proposes a conditional transformation
which is analogous to an asymptotic p-value, and has an asymptotic uniform
distribution under the null hypothesis. The transformation is not directly calcu-
lable, but can be approximated using simple simulation techniques.

There are many econometric hypotheses of interest with unidentified nui-
sance parameters. Some examples include: (i) common (canceling) ARMA roots;
(ii) no ARCH effect in a GARCH or ARCH-M model; (iii) constancy of a
regression coefficient with the alternative that it follows an AR(1) process; (iv) a
single regime or state against the alternative of multiple regimes. For brevity,
this paper does not explicitly examine these cases, although the methods of this
paper can be extended to handle these cases as well.
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