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I. INTRODUCTION

IN THE STANDARD LINEAR REGRESSION MODEL it is generally assumed that the regressors are
statistically independent of the disturbance term. When this assumption is not appropri-
ate, the use of OLS (ordinary least squares) leads to biased and inconsistent parameter
estimates, and the usual r and F tests for these parameters are no longer appropriate. In
this case, it may be possible to obtain consistent parameter estimates by the use of an IV
(instrumental variables) estimator. However, as Durbin and others have pointed out [1, p.
27]: “Since the use of an instrumental variable involves a certain loss of efficiency one
should feel rather cautious about using it until the extent of the bias in the ordinary
least-squares estimators has been investigated.” Thus in his 1954 paper, Durbin [1, pp.
28-29] proposed a test for this specification error? which involves computing the OLS and
IV estimates for the parameter, or parameters, of interest, together with their standard
errors, and hence clearly can be carried out using a standard regression package.

Addressing this same problem, Wu [16, 17], in two articles in Econometrica in 1973 and
1974, proposed four tests for this specification error which may be applied in any situation
where instrumental variables exist for the relevant regressors. He called his test statistics
T,, T,, T3, and T,; and in his articles he presented theoretical and Monte Carlo results
indicating that the test based on his statistic T, is to be preferred to his other three tests.
Wu’s statistics have rarely been used in empirical studies in the form in which he
presented them, probably because as given by Wu these statistics appear computationally
cumbersome. However, a fair amount of theoretical work has been done relating to Wu’s
T,. (See, for instance, Farebrother [3], Feldstein [4], Fuller [5], Kariya and Hodoshima [8],
and Reynolds [12].)

In a recent article in Econometrica, Hausman [6] presents a procedure for testing
whether the regressors are independent of the equation disturbance term which can be
carried out using any asymptotically efficient estimator and some consistent but asymptot-
ically inefficient estimator.® He then gives theoretical results for what he calls an IV
version of this test, and presents a closely related test which can be simply carried out
using any regression package such as TSP which allows retrieval of results from a previous
regression. Hausman shows that the numerator of this second statistic is identical to the
numerator of his IV statistic for the special case of a model with one included endogenous
variable and containing no exogenous variables. As presented in this portion of his paper,
both of Hausman’s test statistics are given in forms appropriate for choosing between OLS
and IV estimation, which is the context in which Durbin and Wu also presented their
statistics.

Neither Wu nor Hausman make any mention of Durbin’s 1954 paper in their published
work, although they both cite a paper by Liviatan [10] which does cite Durbin’s 1954
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