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Abstract: Empirical Likelihood Ratio Test (ELRT) is a powerful nonparametric test for mean. Three versions of ELRT are
available for testing equality of mean of two groups. When the variances are unknown and are equal, the asymptotic null
distribution of all the three-test statistics is central chi-square with 1 degrees of freedom. When variances are unknown and
unequal, Vikas and Rao (2019) derived the asymptotic null distribution of a version of the ELRT statistic and showed that it
is scaled chi-squared with 1 degrees of freedom. In this paper, we derived the asymptotic null distribution of the remaining two
versions of the ELRT and showed that it is scaled chi-squared distribution with 1 degree of freedom and the scaling factor is
the same as derived by Vikas and Rao (2019). One of the versions of ELRT is computationally tedious. This paper studies the
finite sample property of popular form of ELRT as a solution to Behrens-Fisher (BF) problem. The test and its corrected
version maintain level of significance for moderate sample size. The test has got good power property and it is comparable
with some of the popular solutions of the BF problem. The test is applied to a real-life data, which is used in many research
papers.
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ORIGINAL ARTICLE

1. Introduction
The classical Behrens Fisher (BF) problem deals

with testing for equality of means of two independent
normal distribution when the variances are unknown
and unequal. Behrens (1929) and Fisher (1935, 1941)
were the pioneers to propose a solution to this problem
using the concept of fiducial interval developed by
Fisher. It was Welch (1936, 1947, 1949), who proposed
a solution to this problem using the Neyman Pearson
approach of developing Uniformly Most Powerful
Unbiased test (UMPU). He developed an approximate
similar test for this problem. The exact distribution of
the test statistic is not analytically tractable and he used
Satterwaite approximation (1946) for determining the
degrees of freedom for approximating the distribution
using t-distribution. Since then, several solutions have

been proposed in the literature for this problem. It was
the Russian Statistician, Linnik (1968), who proved that
except for trivial cases the exact similar region test
does not exist for this problem. Thus, UMPU test does
not exist [Zaman (1996)].

After the work of Welch, many papers have
appeared suggesting new tests for maintaining level of
significance and power of the test. One of the tests
that is available in several text books is due to Cochran
and Cox (1950). It uses weighted t-distributions as an
approximation to the Welch Statistic. Simulation results
have indicated that the test is always conservative
[Chang and Pal (2008)]. Other notable papers are Aspin
(1948), Lee and Gurland (1975) and Giles and Giles
(1993).

Singh et al. (2002) developed a test for this problem


