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1. INTRODUCTION

Let U=(U, Uz...Un) be a finite population on N identifiable
units. A sample is a subset of U and collection of samples is called
sample space and is denoted by S. The number of units in sample
is called the sample size. In this note we shall confine to samples
of fixed size, n. P =(p(s), s€S) is a set such that p(s) >0

and ' z p(s)=1p

_s€g
P(s) is probability associated with s. -

Let ==Y p(s) and myy=} p(s)
sDU; sUU;

denote inclusion probabilities of (U;) and (U;U;) respectively. Y and
X are two real valued functions defined on U such that ¥ (U))=7,
and X.(U;))=X;. X/s are called sizes and are known, while ¥,’s
are unknown. In this note we present a procedure for selecting a
sample of size n with varying probabilities and also propose an

N
unbiased estimator of ¥’ ~=% z Yi
i=1
belonging to T3 class proposed by Honvitz and Thompson (1952).
2. NEw SAMPLING PROCEDURE
Let p=(p1, p2s...pn) be a non-negative vector with

N
S e
i=1
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(i) Select a set of n units from U by simple random sampling
without replacement. Let the set be s.

(ii) Perform a binomial trial with probability of success.

e
ies i€s
[Here =~ i€seU€s]

(#ii) If the trial results in success then accept the set s as
sample.

In case of failure, reject ‘the set and perform (i), (ii) and (iii)
till a set is accepted as sample.

It is easy to note the following properties.

(a) For sample s, p(s) is proportional to z pi ‘and the con- '

igEs

~

stant of proportion is ( Nn—l ) .
. .Thus p(s)—(—]—vn 1) ;px (N— ) [1— zpi ]
(b) m= g (1—P9) 1<i<N (D

nz,=(T"(’}—)(N)—2) (A—pi—p) 1<i#<N  .(D

(¢) From (I) and (II) o
o MN=n=1) g M
T Ty = (N— l)g(N_z) (1—p: p4)+(N__ 1) Dip;
Thus for this sampling procedure Yates and Grundy’s (1953)
estimator of variance of Horvitz and Thompson’s estimator is non-
negative.

3. UNBIASED ESTIMATOR OF ¥n IN T3 CLASS,

Let the size vector (X1, Xz,..., Xn) be non-negative. If we
choose p; to be proportional to X; for every i, then the proposed
estimator of ¥ is

Y
XN—n

where ‘l—n;—z Yi, Xn= Z Xi , Zyon= - z X,
N—n

i€s =1 iEs

Xn

=1

N=
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[It may be noted that T belongs to T3 class of estimator
proposed by Horvitz and Thompson (1952)].

Following results are immediate :

(@) Y is unbiased estimator of 7.

~ 72

~ - n
(b) Var(Ty)=—2¥ 2 - 7
N-n N

(7):

(¢) Unbiased estimator of Var (12’ )

- Z9 X 9 N—1 ]
= I —— Y; Y,
Tn nN Xy_y [2 Yo + n—1 E: E: ’

i€s iFJES

m
(2

4. Uske FOR IPPS SAMPLING
A procedure is’ inclusion probability proportionél to size (in
short IPPS) sampling procedure if )
()
‘" NXw
From I we note that for the proposed procedure

for i=1, 2,...,N

i

n.
Maxm <5

Thus the procedure can be used for IPPS sampling if the size
vector is non-negative and
N
| N—-1
| However, this is quite a strong condition.

MleXfS X;N ...[C1]
1

In the next section we present a modified procedure.

5. MOoDIFIED PROCEDURE

Let P*=(p] , p} ,.-.) p:‘ ) be such that

’ N :
o 2 pi =1
i=1

and (i) sum of any (N=n) pf ’s is non-negative.

| (4) Select a set of # units from U by simple random sampling
without replacement. Let the set be s.
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(B) Choose a random number R between 0 and M* where
M*= sl\é?sx[z pi ]
iEs
(C) If R< ‘2 pi then accept the set s as sample. Otherwise
iEs ) .
reject the set and perform (4), (B) and (C) till a set is accepted as
sample.

For this modified procedure we get

@ po={ ") Z it

(i) m—_—Tv”_—l(l—p;“) ...(m).

. n@-—=1 ok #
@ =iy (1 )
From III for each sample s

S-S0t )

i€s . i€s
__n(n—1) n %
=N—1 TN 2, P
\ . l$3
But for each s, z p; >0
iEs
Hence 2 > ]’i’i—ll) for every s€S ...(IV)
. IEs

This leads to,

Theorem. The modified procedure can be applied for IPPS
sampling if and only if the sizes satisfy

= 1 Z N#n—1 5 :
Xp= — i —_— .
= Xi > 2N =1) Xu for every seS [Cs]
i€s

~ In condition [C2] putting
n-Xvn=N1?N—(N—n) I?N_n
the same can be stated as,
N

X < N=T Xy for every s€S . [Ce]
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On comparison we note that the condition [C2] is weaker than
the condition [C1].

Remark. It may be noted that Sankarnarayanan (1969) also
obtained (IV) as condition for applicability of his procedure for
IPPS sampling. However it is important to note that when the
condition is satisfied, the expressions of p(s) for Sankarnatayanan’s
scheme and modified procedure are same.

SUMMARY

In this note a new sampling procedure with varying pro-
babilities is presented. Also an unbiased estimator of population
mean is proposed. After studying the properties of the procedure a
modification is suggested.
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