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A NOTE ON SAMPLE MEDIANS AND
QUASIMEDIANS OF LOGISTIC DISTRIBUTION

By

AHMED ZOGO MEMON
(pak- AIMS, Lahore)

1. INTRODUCTION

Birbaum and Dudman [1] obtain the moments of sample medians and
quasimedians but for the reasons as indicated by Memon and Daghel [2]
their computations cannot be numerically made. Memon and Daghel
consider the moments of

Z =aYi + bYj, I:!> i<j:!> n (1.1 )

u...

Where YI 'Y2 , , Yo are the order statistics based on a random
sample of n observations from the logistic distribution defined in its
reduced form by the equation

fix) = ( eo: )' ' -00 < X < 00 (1.2)I+e Jr

which has the mean zero and variance .if.. Giving relevant values to the
constants a and b, they derive the first four moments of order statistics,
sample medians and quasimedians. These moments are expressed in
terms of 'Vi (x) funct,ionsused by shah [3], the evaluation of which is not
difficult by a compiiter.

This paper uses the above mentioned expressions to enumerate the
coefficients 'of kurtosis for the distributions of medians and
quasimedians based on sample sizes n = 1, 2,....., 44, Information so
computed is useful in comparing these distributions and assessing their
closeness to normal distribution. For instance we discover that a
quasimedian generally performs better for normal approximation.



Separate cases for even and odd sample sizes are considered for deriving
moments of this statistic in [2J. It is shown that

For this case the moments are given on taking
a= b = 1/2 in the main result of [2].

it is seen there that the sample median

,

Sample medians and quas/medlans of logistic dlrtrlbutlon 3

These tables afford a clear picture regarding closeness of sample
statistics under consideration to a nonnal random variable with mean
zero and variance unity. Although for practical applicaiions, it may be
left for the reader to make particular decisions, we may make the
following conclusion of general interest.

i) As n advances over odd (or even) numbers there occurs a gradual
improvement in the nonnal approximation of median and each
quasimedian.

ii) For the same sample size n, in general, the 12 value undergoes a
steady fall and then a rise as we proceed across the quasimedians;
the highest value being at the last quasimedian. The minimum value
of 12 ocCurs for the [x]th quasimedian; [xJ being the largest integer
not larger than x, where x = t (n+I) for n ~ 5, the minimum occurs
at the fIrst quasimedian otherwise. It is thus cle..arthat for n~5 this
quasimedian provides a better nonnal approximation as compared to
median.

("+' )n/2, j= -,-. '
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SAMPLEMEDIAN

CASE: ODDn •
. 0 b 1 . ("+1)When a = , =, ] = -,-,

Ymoo has

E(Ymed)=O

, E [(Ymed>2]= 21111(";1)

,. E [(Ymoo)3]= 0

E [(Y }4] = 2 3 ("+1)+12 ..)("+1)med. III, '1',

CASE: (EVEN n)
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:1
1

,:'(
,

3. QUASIMEDIANS.
For Z to be the rth quasimedian, take a = b = 1/2, i = m -r+ I, j = m+r+ I
ifn = 2m + I(odd), i = m -r,j = m+r+1 ifn = 2m; m > r =' 1,2 .....

It is obvious from (4.5) in [2J that a quasimedian has zero mean.

The other moments about mean follow from (4.10), (4.13), (4.14).

4. NORMALAPPROXIMATION OF MEDIANAND
QUASIMEDIANS

In this section we now investigate the shape of probability distributions
of medians and quasimedians based on samples from a standardized
logistic distribution ..

These statistics have zero means, and their distributions being
symmetrical; let us examine their departures from that of a standard
nonnal curve. For this purpose, we measure their peakedness and
present in Tables 1,2 the values of the coefficient of kurtosis r, = ~ - 3

. p

for sampling distributions of medians and quasimedians corresponding
to each n, taking odd and even samples separately since the median is
detennined differently in these cases.
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