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Ansrnecr
In the prcsertt p&per alr iltten:pt has been rnar]e to estimate the correla-
tion coefficient p of a bivirriate normal popuration frorn clo,ble samples
when a guess value, s&y po of p is available. The properties of the
proposed estimator have been studied and recommenclations regarding
its use have been given.

1. Introduction
Katti (1962) considered an estimation procecrure for the rnea* rt of anorrnal population N(/., or), oz l<norvn from do,ble samples ,r,h"r, n g""r,value /rn of the population mean ,r/- u,1s ilvaileble. Arnolcl ancl ,Al_
Bayyatti (1970) moctified the 1>r.cerci,re given by Katti. Tirey have con-
sidered regions Er and R, in thr-' stri-iple spil.ce ancl a rve;ghterl estimator
when the first sarnple rnean belc,lg, to ih"r" regions.

Given t'uvo normal pop*latio's rvitrr correlilttn coeffieients p, ancrp, Srivastava anci .Baneroft (1967) have gives a rule of proceclure for
estimating p.' from one or possibry trvo sa.mples fiom thl populations
*'hen it is strspected that p1 may be equar to p,. rre object of thr, pop",
is to estimate the correlation coefficient p of a bivarlate norrnal pop.rto-
tion from one or possibly trvo samplcs rvhen a prior value of p, ,iy p,is given. we have defined the proposecl estim:rtor of the popt railon
correlation coefficient in sectio, 2 anci have st,cliecl its properties in
later sections. An :rttempt rcgrrclirg the *se of the propori"d estimator
have also heon madc.

2. Tlrc estimator

Let ri (i:1,2) denote a sample correration coefficients computed from
first and second samples of sizes n, and n, \nr.,3, nz)3) respectively. Let
zi(l:1,2) denote the Fisher z-transformation

z;:f, tog" (!tt'), i:t, Z
\ I - /'i,z

and €:*,"*,(i3;), C,=$ Iog, (i*), i-0, 1
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It is known th:rt for n sufficiently large zi-N (q,-l-), i:0, l.
\ lt;- r/

The proposed estimator?, ol6 is defrned as follows. Take a sample of size
n, from the population, compute zr, If zreR our estimate for € is

kzrt(l-k)60, 0<k< 1" If zre[, we obtain a second sample of size n,

and take ,n:('-27tt1!t*3\2, as an esrimate of {- Mathematically,- n. *nr-6

| _ftr,+(l-1()60 if z,eR
3 ,- \ro if z ,ej

The region R is to be determined in three ways:

(0 By the intersection of MSE (zr) with MSElkze*(1-k)6ol at

. I ---t+k 
-

thepoiirtse:;,*J6;vfu.Callthisr;gionR,.Inthiscasc
kt'r.

(ii) Choose R in such a way tb,at MSE igr16-6r; is minimum
This leads to region -rR, given by

o-lr- I ;;; f r / ",-3--)lr\2- 
LEo- af 1r"1ar.1nr--t)l-1rrr-3)a' Eor 4lWJ

n the case Oq -I' -J <K< l.nr!nr-6

(iii) Test tire hypothesis Hp ) Et:qlo Bt the level < and take the
re;ion -Ru given bY

R,: l-e. - 
z4 

r. * -JL-I- Lr(,- \/nt_3-,'o r- lrr_ jl

Where ,n is (t -!) rccX probability point of a standard normal variate

It may be noted that the region in each case have the form

R:[40-o, [o+a), where d's are constants.

3. Meun squur,e error ancl tlw rekfiite efficiency of the estimator

Since the mean square error of an estimator involves the square
of the bias in its expression we have not derived and discussed the
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expected value

for {, is given

MATHEMATICAL FORUM

proposed estimator. The mean square errorof the

by
A ; - l(nr-3\'(zr-t)' +(,?, -3)

M s E (Ee I t,Ri : | [ft(:r - €o ) * f o - {]e f(z 1)d: i ) _' 
---a, + n, - 6), 

- 
-

(3'r)

If we integrate and simplify (3'1), we get

M s E (; il € .o, :,*[( *' - ],+5' 1 
t - /c )' )) (o 6 + o'/ ;,4

_o(6 _ a;;;-;) + ( o, - (#,\' l(tu 
*' a;n

a@ - a,/ nF3D - @ + a t1 n, - 5 6@ + al-n r 3)

+zk(l- b;l(<!@ - al n, -z) - Q(a + al n, - t)) * #]'

z-re R z{R

€_o*a - 6.0 *a
: k, l@, - € s)2 f(2,) dz, + (1 - k f G o - E)" \ f(z,)dr,

{o-a €o-o
to*aI

+zk(t-kXfo-,') x 
J 

(:r -E)f(2,) dz,

€o-a
€o-a &

+( !',,-3 ,)'[[i,, -$' f(2,\ dr,+\ (zt-l;)s f('\lzr+nz-bl un 
€"s*a

to-a q

* 6##tr[ k,, 
0,,* 

r!,1:r 
r,,] .

f(z r)dz,

zr) dzrl

where

and

@(x): hi " 'r" at, 614:fu "-*x'

u: -;(€o-r), ,:Fl.
A

The relative efficiency of the estimator {, with respect to z, is given by

, (?olE, a1-MSE 
(ze)

use 1in7
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:Ir - (t+ u{/p, - ,]_+a,tr -tl")(@td + a,ln -t)I t' l*u ' 
-*ru-autnr-j11

* (0.' - (rL* r)'X, 
r-, t rt, - 31pt 5 - o J n,--3)

- (d+a 1n,-ll6p+a ,/-lr-31

+2k{1 - k)6(Q@ - a J n - z' -f (d + a 7n5111-''

If the initial estimate {o is equal to ttrre true value 6, then the relative

efficienry of the estimator i *ith respect to zp is given by

A r t,

e(€,lt o.n: Ir + tr +ar{(r. -#)(-,., { n,-3)-@1- a,l -,- :1)

r 1-1

- (k'-(, i)'), a ^1,,,-t1 a1a ^1n-^\)'
Special Cases

For k:0,

*r, 1!,,1r, R\:MSE k;+_]_r,1 [(r,_*,)(oro+a ,/;-,

-@(d - a,/n,4)) - (*)' (u - o^,h' - :) a,(a - al n, a1

i + (ff)'t'*' ltt-3) 6(D*a ;;;:l]' (3'11)

and for ft:1,
^ I [/r- 1 \/,-o --\MSE(€pl€, R):MSE (z)- 

n1._, L\^ t+r/\. )(6+q\/nr-3))

*(,- *,)(.r_,1,-,4))
_1, I I

t.-tr+,)') (ta-,J,=3)d(d- , J,,4)
*(,-(#)")(.. a,/n,qot6+,t,,-t)l Qr.2)

We now Prove the following results :

Result I. For ft-O *u J:;r(d(a ,/n,-3, atsp[eile, R)]MSE(zo)

Proof. It follows easily frorn rhe equation (3.1.1).

, ftesult II. For &:l and d<a ,/ir-, MSE(;2E,R){MSE(zr).
Proof. It follows directly from the equation {3.L.2).
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4. Recommendations

In order to make recommendation we have calculated the relative
/\

efficiency, e(Eel€, R) for the regions R1, Rz, d:0(.5)2'5 and &:0('4)l'0
and u:2,3. For R, we havetakenthe same set as before with <:'05
( see appendix ). From these tables we observe that the relative efficiency
in general decreases as a increases. Whereas the region R, is to be used
for small values of & and d, the region R, should be used for small values
of d and large values of k. There is not much to recommend for Rr.
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APPENDIX

 
Values of e ({r/{, R)

Region R1

31

u:2
fr\ d 0 .s r.0 1.5 2.0 2.5

-\_._0 1..141 r.007.638.553 .5i5.700
.2 r.573 1.026 .636 .49,4 .523 .643
.4 r.658 1.038 .609 .562 .47L .576
.(i 1.421 1.051 .665 .50S .489 .572
.s 0.740 0.701 .59.4 .475 .406 .409

1.0*

u,-3
0 .5 1.0 1.5 2.0 2.5

r.Zra .g+s .5tB-.187-.Ess.67i
i.537 .944 .542 .443 .481 .615
r.606 .935 .5rr .403 .429 .548
1.380 .991 .560 .434 .436 .528
0.688 .617 .476 .373 .336 .301

&egion R2

u_2 
I

k/6 t 3 ln 1.5 2n %'
.4 2.Lt4 L24.1) .512 .332 .236 .192 l

.6 1.445 1.060 .678 .6 r0 .476 .645

.s 1.283 0.96B .655 .556 .590 .707
1.0 1.209 0.964 .697 .532 .657, .772

0**
.2**

k,/6 0

tr:3
0 .5 1.0 1.5 2.0 2,5
t.E /0 .1);o ..i,18 .2.91 .263 .306
1.424 .!-)51 .570 .458 .436 .595
r.2B2 .903 .642 .48i .534 .585
1.213 .940 .626 .547 .598 .729

u,:
2.01.5 5 r.0 1.5 2.0 2.5

0
o

.4

.6
o

1.0

7.9r4 1.r73 .364 .202 .l5E .162
4.693 1.349 .464 .258 .r9B .198
2.tt7 1.222 .561 .829 .25t .27.1

1.105 0.953 .67L .47t .375 .s73
0.626 0.650 .591 .487 .105 .383
0.437 0.459 .506 .525 ..J96 .480

ii.)::. U.tiit .;,ri .155 .121 .125
i.lgt 1.10 1 .s59 .193 .152 .153
r.7;11 0.!l3i .111 .256 .19.1 .190
0.E;r3 0.755 .533 ,372 .296 .284

.0.481 0.506 .465 .38; .321 .205
0.jrl] 0.3.5S .396 .4i7 .3oo9 .387

*!'or tiris value of t, regiol R, i.s rrot c1cfirrecl.
** 'or these valucs of /t. region R, r-lot defined.

R,'zgion i:i,; : ,(:.05

u
1.0


