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Abstract The asymptotic expansion of the distribution of the gradient test statistic is
derived for a composite hypothesis under a sequence of Pitman alternative hypotheses
converging to the null hypothesis at rate n−1/2, n being the sample size. Compari-
sons of the local powers of the gradient, likelihood ratio, Wald and score tests reveal
no uniform superiority property. The power performance of all four criteria in one-
parameter exponential family is examined.
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1 Introduction

The most commonly used large sample tests are the likelihood ratio (Wilks 1938),
Wald (1943) and Rao score (1948) tests. Recently, Terrell (2002) proposed a new test
statistic that shares the same first order asymptotic properties with the likelihood ratio
(LR), Wald (W ) and Rao score (SR) statistics. The new statistic, referred to as the
gradient statistic (ST), is markedly simple. In fact, Rao (2005) wrote: “The suggestion
by Terrell is attractive as it is simple to compute. It would be of interest to investigate
the performance of the [gradient] statistic.” The present paper goes in this direction.

Let x = (x1, . . . , xn)� be a random vector of n independent observations with
probability density function π(x | θ) that depends on a p-dimensional vector of
unknown parameters θ = (θ1, . . . , θp)

�. Consider the problem of testing the com-
posite null hypothesis H0 : θ2 = θ20 against H1 : θ2 �= θ20, where θ = (θ�

1 , θ�
2 )�,
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