SankAyd : The Indian Journal of Stalistics
1983, Volume 45, Sories A, Pt. 3 pp. 372-37G.

USE OF PRIOR INFORMATION ON SOME PARAMETERS
IN ESTIMATING POPULATION MEAN

By T. P. TRIPATHI, and PULAKESII MAITIL
Indian Stalistical Institute
and
S. D. SHARMA
Rajendra Agricullural Universily, Biker, India

SUMMARY. Wo considor tho problom of ostimating population moan Y, of a
charscter y, using information on eome othor paramoters of §. A class of estimators,
which are linear function of § aad & suitably choson atatistio #, is presonted ; genoral
propertios of the class are studiod and the optimum weights And the resulting optimum
moan squaro error are found. A genoral technique of g oati better than
sample mean § and Secarls’ estimator (I1964) is given snd a momber of such binsod
eotimotors are idontified, for somo choicoa of #, undor very modorate conditions depending
on tho prior knowledgo of the quantities which are smallor or greater than the actual
valuea of some population parametors.

1. INTRODUOTION
Lot y be a variate (roal) with population mean ¥, variance o} and
coofficiont of variation Cy(= o/Y). Scarls (1964) considered an estimator

P=Ag e (LY)

for ¥ where § is tho sample mean based on o simplo random sample of size
n and A, i3 8 suitably chosen constant. In case Gy is known exactly, the so
called Soarls’ ostimator

Ty =[nf(n+CP}y
with . (12)
M(Ty) = Y*C}/(n+C})

is the best (in the sense of having smallest MISE) in the class of estimators Ty,
Hirano (1972) considorod an estimator
= [nf(n+CH)7 w (L3)
in caso a good guessed valuo of C%, say C%, is known.
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In this paper, wo have considored a class of cstimators, for ¥, defined by

O,={d;d=2c} e (14)
whare
v’ = (74 and X' = (A, 2,)

t, boing & suitably choson statistica such that its varianco o} oxists and A, and
), boing suitably choson constants. Our main object is to presont estimators
better (in tho senso of having smallor MSE) than thoso in 7 (and honce bottor
than §, Ty and T, also).
Let iy denoto the r-th central moment of tho character y and
Bi=1ril} B= I’—: Py =0k o (L6)
Dopending upon tho situation, wo shall assumo tho knowledge of Cy,), £
which are uch that
0<C <0
and e (16)
B < B0

2. PROPERTIES OF THE PROPOSED CLASS OF ESTIMATORS
The estimators in the proposed class C,, ere, in general, biased and their
biases and moan squaro errors are given by
Bld) = \'¥-F e (2)
and
M(d) = N'Gr—27NPY? e (22)
respectively, where

( £y E(it) > ( Y )
G= N Y=
E() Ep Et

It may be shown that tho optimwm choico Ay of A, which minimizes (),

i8 a tolution of
Gr=T¥ e (23)
which is a cons'stent equation, i.c.. always yiclds o solution for A, and honco
A= TGY . (24)

whero G is & g-invorso of tho matrix G.
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Tho resulting (optimum) MSE of d would bo given by’

Ud) = P (1-¥(C)¥) . (26)
and the rosulting bias would be
Byd) = —Md)[¥. e (28)
1t may bo noted that
Myd) = Y{1—2¥}Y). (2

It moy be noted that the matrix G, in genoral, is non-nogative and would
be non singular, if we exclude the trivial cases § = 0 a.s. and ¢ = bj, where d
is a constant. In case G is a positive dofinite matrix, A, = (Ay, Agy)’ and
M (d) would be given by

Aoy = YUEGNED)—(ENE)D(, 0 . (28)
Xy = YUENEF)—(EJEGYD, 1)
and
Md) = YH1—N(g, HID(g, t) - (29)
where

D) = (Eg)(Br)—~(Egh?
= THEN{(1—pCICH+C3+CT—25C, (1)
N, t) = YHEWCY—2005Cu+CF)

Cj and C, being the coefficienta of variation of 7 and ¢ respectively and p boing
tho correlation coofficient. botwoon 7 and .

It may be noted, from (2.9), that for any fixed p the Af (d) is an increasing
function of G;. Hence if I’ and ¢* are two choicos of ¢, both having the same
corrolation with §, thon the uso of #’ in & would bo preferrable over that ¢ iff
Cp < Cyn.

From (2.0) and (1.2) it is found that if Ay = (A, Ag,)’ is known oxactly,
the optimum estimator dy = Ay f+Agt would alwsys be better than tho
Soarls” estima*or T, and hence than § and T, = A,§ also.

However, if 4 ie
such that p = C;/C, T, and d, would bo equally officient.

In practico Ay would not bo known, as it dopends upon a number of

P The following tochniquo would help, in that case, to gencrate
estimators from d bottor than g, 7, and T,.
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From (2.2), we may writo
M(d) = M(T,)+3EL—2A{F(ED)—X E(j1)). . (200)

For o specified A, tho estimator d = 7,42,/ would bo botter than
Ty=Ag

iff A, lics between 0 and 223, o (2.10)

where
A6 = [(A—A) Y(EQ)—2, cov(F, )/E()
is the optimum choioo of A,, for fixed A,. in d.

For a specific choice of the statistic ¢ and specified A;, we shall find, as
in (2.11), thab, the estimator d would be bottor than § or Ty ifl A, lics betwoen
0 and 223, say. Obviously, A3 would be a function of some \mknown popu]n.-
tion parameters, say @ and the vector @ can be d posed into
vectors say, Dy, Py, D4 such that |A7] is non-decroasing in cach oomponont of
&, and non-j ing in cach component of ®,. If @}, &;, &} are known
quentities such that @, > &}, ¥, < ¥}, ©, =] hold and moroover
rgn[A5($)) is kmown then p* = rgn[A($)]|Ay(4°)| is & known quantity and
then it is obvious that, for agiven A, we shall have Af(d) < V(§) or
M(d) < M(T,) for all 4 such that either 0 < g < 24° or 2z* < s < 0 holds.

Let A} = nf[n+C%), where C% < C} 8o that the estimator 7§ = Ajj is
better than the sample mean §.

Let
d* = T3 . (212)

Wo shall make use of the notation (1.6) and
A = fy+(n*—2043)/(n—1)

Ay = BiP+(n*—2n+3)[(n—1) e (213)
41 for positively skewed distril
e = 0 for symmetrical distributions

L —1 for nogatively skewed distrib

Uaing (2.10), (2.11) it may be shown that
4} = Ty 4+-Ae'ly)
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would be bottor than 7 (and honcs § too) iff A, lics betwoen

2An(C+Ch) +CICi—a VA CACE+n))
(n+CT)CA7

and a eot of sufliciont condition for df to bo better than 77§ and §, in caso of
symmotrical distributions, would be

0 snd

(2.14)

2(n(C+ Clo) + ClnCE]_ e (215)

0< Ay <

The sufficient condition in case of positively and nogatively skewed distributions
may be obtained likewise by using the appropriate bounds of involved para-
meters.
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