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1 ~ ~ - -
S =-"~(x -x )(x _X)T-I .L... L... -Icr _L _Ice -i_

na/ c_1 ,._1

Sample covariance matrix.
(2.4.1)

and U2" = (X'''2 - ~1..2r, and

and V2" = (X2"2 - ~2..2r

[2 = n,1!;, [;, ;2] [~2 ? ]-1 [~,]
, ... - 0 iA2 W2

-
X L1and x L2 and usual sample means.

2 n, m;c

LLL(x,,,, -~'IXX'''2 -~L2)b == 1=1 c=1 e=1
2 n, mit:

LLLk,,-~iS
;",1 c::l t'=l

:!;ce2 == x/ee2 - bX;cel'

? ( -)2
Ul~t' == X1cel - Xu

Vlct' == (X2Cel - X2 ..1r

is distributed approximately as Hotelling's T2 with 2 and (nl+n2"2)
degrees of freedom under Hoi Where

- -w,=U,-V,
- -

W2=U2-V2

is the pooled regression co-efficient.

Fuller (1975) and Skinner (1986) have given central limit laws under
complex surveys. Thus the test statistic:

Where

Testing the equalJly of two covarUmcematrices under complex surveys 9

"finite population size" go to infinity. Thus the finite populations with
covariance matrices ~, 's may be assumed to be random samples from
infinite populations called super populations with covariance matrices
~. 'so Then hypotheses of interest are:-,

HoI: L, = L2 vs HA,: L, ••L2
2.4 Description of Test Statistic

Let

Mean vector of finite population.

Finite population size.

Muhammad Khalid Pervalz

Number of clusters in finite population.

Number of clusters in sample, '

Number of observations in c-th cluster,
c = 1,..... ,"j

Sample size.

e-th vector observation of c-.th cluster,
e = 1, , mic

Sample mean vector.

Null hypothesis to be tested

mic

", mit:~ _-L""x-L - 11", L...L...-Ict!
e••} I!'=I

N, mk:.X=..L~"
-I.. N", L..J L.J :!;ct'

c",1 e=l

n.

no;= tm;c
c=l

!jce = (Xict'l ,Xiee2)T

nj

N.

N .=!mie01.

e=!

8

Nj

1 N, ~ _ _
C. =-~~(x. -X. )(x _X)T
-I N L..JL... -tee -1_ -tee _t ..

0; c",1 e=t .

Covariance matrix of finite population.

2.2 Sampling Design .

A simple random sample of ni clusters is selected from the Nj clusters of
i-th finite population. The samples are independent. Within each
selected cluster all subunits are included in a sample.

2.3
,

The modeVsuper population approach with unrestrictive assumptions is
adopted (Pervaiz, 1989). It is assumed the x. are random variables-'"
which implies that ~, are also random variables. It is also asswned that
the ~, converge to ~i (covariance matrix of super population) as Noi

r I

I'
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of ~-th
stratum .

Weighted mean vector of sample.

Mean vector of finite population.

Stratum weight.

e-th vector observation
cluster of h-th
. e= 1,2,..... ,mihc

Sample size.

HI nih mllrc

LW'LLX = -'- X_i... no/h _ihu
h=1 c=l e=l

1 Hi Nilr 1tI;1rc

Xi =N LLLe!ih"
0; h=1 c=1 e=1

1 Hi Nihmiloc _ _

C =-"""(X -X )(X _X.)r
-I N.£....£....£... _Ihee _L.. _Ihee .• L-

01 h=] c=1 e",1

Covariance matrix of a finite population.

H,wnllrmllrc _ _" ih"" T:i, = L.J -- L.J L.J (e!Ih" - e!, )(e!Ih" - e!, )
h=l noih e=! e=1

Weighted sample covariance matrix.

!;hcl! = (XjhCel' XjhCe2)1'

H H.~

no; = f noih = f:Lmihc
h=l h=lc=1

W
_ Noih

ih - Noi

Number of clusters in h-th stratum
of sample.

Observations in c-th cluster in h-th
stratum.

Notation

The suffix i denotes the finite population, i=I,2.

N umber of strata.

Total number of clusters in h-th
stratum.

" ~L(Vlc -V,r +L,(Vk _VI)'
;2 e=l c=l d~ = an

n, +n,-2
ffl n2

L(V2' - V2r +L(V2' - V2r
/Pz2 e=1 c=l

n, +n2-2

The r.,' is asymptotically distributed as xi under HoI

TEST STATISTIC UNDER STRATIFIED CLUSTER
SAMPLING DESIGN

3.

3.1

Hi

Nih

nihI~

I milu:I

I

I

!

~

H

Ni= !Nih
h=1

H

nj = Inih
h=l

~
N 'h = Lmilu:Of

c=l

~
noih= L milu:

c~1

H,

No;= LNoih
h=!

Total number of clusters.

Number of clusters in a sample.

Number of observations in h-th
stratum.

Number of observations in a
sample from h-th stratum.

Finite population size.

3.2 Sampling Design

The nih clusters are drawn by simple random sampling from Nih'
clusters. Within each selected cluster all subunits are included in a

sample. The samples are independent.

3.3 Nnil hypothesis to be tested

It assumed that e!ih"are random vectors, which implies that {;:i are also

random variables. Furthermore it is assumed that {;:i converge to ~,

and Noi become larger. Thus, the finite populations with covariance

matrices {;:i 's may be viewed as sample from infinite populations called

superpopulation with covariance matrices ~i' s. The hypotheses of

interest are:
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3.2 Sampling Design

The nih clusters are drawn by simple random sampling from Nih'
clusters. Within each selected cluster all subunits are included in a

sample. The samples are independent.

3.3 Nnil hypothesis to be tested

It assumed that e!ih"are random vectors, which implies that {;:i are also

random variables. Furthermore it is assumed that {;:i converge to ~,

and Noi become larger. Thus, the finite populations with covariance

matrices {;:i 's may be viewed as sample from infinite populations called

superpopulation with covariance matrices ~i' s. The hypotheses of

interest are:
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Description of test statistic
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Xi...! and X 1...2- are usual sample means.
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h=1 no2h c ••] e=1

and
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is the pooled regression co-efficient. The test statistic:
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is distributed approximately as Hotelling's T2 with 2 and n 1+nr2 degree

of freedom under Ho2 . Where
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SOFTWARES FOR STATISTICS
By

AHMED FAISAL SIDDIQUI
(Department of Statistics, Islamia University, Bahawalpur.)

ABSTRACT

A comparative study of various software packages for statistics available
in software markets, is attempted. Detailed discussion is made on each
selected statistical package with reference to its advantages, merits,
software & hardware requirements and demerits with the basic idea to
enable a statistician to choose the package best for his range of
problems.

KEYWORDS

Personal Computer, Software Package, WINDOWS, DOS, SPSS,
Statistica, Statgraphics, Unistat, S-Plus

1. INTRODUCTION

Today, computer has become an indispensable part of our live. In every
sphere and department of our businesses, it has made its presence
permanent and inevitable. For statisticians, its position is even more
important, as the statistics needs both of its fundamental operations of
memory & retrievability much more desperately. Interesting enough, it
was a statistician, Dr. Herman Hollerith (1877), who invented the
punched card computer system, the precursor of today's modern
electronic computer, to improve the compilation and processing of the
US population census data.

Even today, computer is here with much more helping tools to assist
statisticians in their data compilation, presentation, and inference tasks.
Software markets are replete wiih numerous types of statistical
packages. Different packages focuses at different sets of problems or
take the same problems with a different angle more appropriate to them.

• !
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