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In case of location problem for we usually use the parametric t test, provided the parent distribution
is normal. In this paper the comparison is made to test the power of parametric t test and non
parametric wilcoxon test in case of location problem. Here we done the comparison under normal,
exponential and logistic distribution. Monte carlo simulation is done for the purpose of comparison
at 5% and 10% level of significance.
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INTRODUCTION

In general case of location problem most often we use t test.
But the fact is that if the parent distribution is non normal then
the t test is not considered as the most powerful test. In that
situation we may prefer some other tests such as non
parametric Wilcoxon test. In this paper power comparison is
made between t test and Wilcoxon test for two independent
samples under normal and logistic distribution.

Test statistics

T test--The independent samples t-test is used when two
separate sets of independent and identically distributed samples
are obtained, one from each of the two populations being
compared. For example, suppose we are evaluating the effect
of a medical treatment, and we enroll 100 subjects into our
study, then randomly assign 50 subjects to the treatment group
and 50 subjects to the control group. In this case, we have two
independent samples and would use the unpaired form of the t-
test. The randomization is not essential here — if we contacted
100 people by phone and obtained each person's age and
gender, and then used a two-sample t-test to see whether the
mean ages differ by gender, this would also be an independent
samples t-test, even though the data is observational .
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Equal sample sizes, equal variance
Thistest isonly used when both

The two sample sizes (that is, the number, n, of
participants of each group) are equal;

It can be assumed that the two distributions have the
same variance.

Violations of these assumptions are discussed below.
The t statistic to test whether the means are different can be
calculated as follows:

Here “-XiX32js the grand standard deviation (or pooled
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=are the unbiased estimators of the variances of the two
samples. The denominator of t is the standard error of the
difference between two means.

For significance testing, the degrees of freedom for this test is
2n — 2 where n is the number of participants in each group.

unequal sample sizes, equal variance

This test is used only when it can be assumed that the two
distributions have the same variance. (When this assumption is
violated, see below.) The t statistic to test whether the means
are different can be calculated as follows:

Where

Note that the formulae above are generalizations of the case
where both samples have equal sizes (substitute n for n, and
nz).

“X1X2js an estimator of the common standard deviation of
the two samples: it is defined in this way so that its squareis an
unbiased estimator of the common variance whether or not the
population means are the same. In these formulae, n = number
of participants, 1 = group one, 2 = group two. n—1 is the
number of degrees of freedom for either group, and the total
sample size minus two (that is, n, + n, — 2) is the total number
of degrees of freedom, which is used in significance testing.

Wilcoxen Test
W= Z‘h’zlle ,N: n; +ny

Where Z; isaindicator variable. It take the value 1, if the ith
observation from first sample and zero, otherwise.

The Monte Carlo Study

For the simulation study of the t- test, Wilcoxon test, three
families of distributions are selected. These are — the Normal,
the Logistic.

The study was conducted on computer at the Department of
Statistics, Dibrugarh University. To generate the standard
normal deviate, the method described in Monte Carlo Method
by Hammersly and Handscomb(1964) were used and deviate
from the other distributions were generated by using the
inverse distribution function on uniform deviates.

In studying the significant levels, we first considered
distributions with location parameter equal to zero and with
equal <cale parameters.

Specifically, we considered the distribution functions F(x -u; ),
where p; were the location parameters. For each set of sample

[k
N=ga n,i=12 ,theexperiment was repeated 10,000 times
[

and proportion of rejection of the true null hypothesis was
recorded.

For the power study of the tests, random deviates were
generated as above for each group and added to M. Proportion

of rejections based on 10,000 replications at the levels .05 for
different combinationsof M; were recorded.

Table 1 Empirical level and power of tests under Normal
distribution for equal sample sizes

. Legatn
San(1r§)| ?] S') zes para™etys T test Wilcoxon test
1,112, (‘&.".L, ﬁz_
(0.0) 0540 0559
(0,0.05) 1051 1047
(0,1.0) 5675 5523
(10.10) (0.15) 8874 8758
(0.2.0) 0874 0828
(0.0) 0495 0508
(0,0.05) 4741 4545
(30:30) (0,1.0) 9662 0583
(0.15) 1.000 1.000
(0.2.0) 1.000 1.000

Table 2 Empirical level and power of the tests under
Normal distribution with unequal sample sizes

L 523

Sample sizes parateters T test Wilcoxon test
(1) (Baae
(0,0) .0519 .0507
(0,0.05) .3966 .3570
(20,25) (0,1.0) .9064 .8898
(0,1.5) .9981 .9971
(0,2.0) 1.000 1.000
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Figure 1 Empirical power of tests under Normal distribution for equal
sample sizes (10,10)
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Figure 4 Empirical power of tests under logistic distribution for unequal

Figure 2 Empirical power of tests under normal distribution for unequal sample sizes (20,25)
lesizes (20,25
sample 576 (2029 RESULTS
Table 3 Empirical level and power of the tests under logistic
distribution with equal sample sizes It is seen that traditional test i.e. the t test is more powerful than
nonparametric Wilcoxon test in case of normal distribution in

Sample sizes L ocatio p ameter T test Wilcoxon test

(n.n) (B 2e) both equal and unegqual sample sizes. On the other hand if we

(0,0) 0465 0533 observe the logistic distribution then Wilcoxon test is more
(0,0.05) .0908 .0995 powerful than t test in case of equal and unequal sample sizes.
(0,1.0) 2302 2604 Hence if the parent distribution is normal it is better to prefer t
(10,10) (0,1.5) 4352 4909

test and when the parent distribution is non normal Wilcoxon

(020 6529 0878 test is more preferable.
(0,0) .0499 .0498
(2030 010 s o0 References
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Figure 3 Empirical power of tests under Logistic distribution for equal
sample sizes (10,10)
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