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This article develops statistical inference about the population median under the stratified sampling
method. An exponential class of ratio estimators of the median was suggested using the combination
of scalars and known supplementary information on the population median. Mean square error and bias
expressions were derived theoretically and also the AOE (asymptotic optimum estimator) conditions
were obtained with its mean square error and bias expressions. From both the empirical evidence and
analytical approach evaluations of the AOE with other obtainable members of the suggested class of esti-
mators show that the AOE performs better than its competitors in the literature and is also the alternative

to the regression estimator of the median under a stratified random sampling scheme.
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1. Introduction

Auxiliary information is commonly used in survey sampling in
order to increase precision while estimating the population param-
eters. So, whenever this information is available and every
researcher wants to utilize it in order to get more precise results.
However various authors have put their sincere efforts to do the
same for details see Kadilar and Cingi (2003) who amended the
estimators in Upadhyaya and Singh (1999) to the sampling design
stratified random sampling. Also, Singh and Vishwakarma (2008),
Sharma and Singh (2015), Verma et al. (2015) suggested a new
family of estimators in Stratified random sampling and Subzar
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et al (2018) have anticipated different estimators using Non-
Conventional measures of dispersion for estimating finite popula-
tion mean in stratified random sampling. Recently Lone et al
(2021) have also proposed a general class of ratio estimator for
estimating the finite population variance. So this type of sampling
procedure is used when the population under study is heteroge-
neous, it is then usually used to make substrata, which are homo-
geneous within and heterogeneous between, with a view to
producing smaller bound on the error of estimation for a fixed cost
of the survey. Having been motivated by the above research works,
the present study focuses on how we will get precise results from a
heterogonous population and even that is skewed. However, we
will get by using the linear regression estimator, but one thing is
clear while using OLS (ordinary least square) our results are not
precise because it is sensitive to extreme values. But our present
study focuses on obtaining reliable results from the data having
skewed distribution.

Consider a finite population with auxiliary variate (U;) and
study variable (V,) which is divided into (M) strata containing

(D;) units in each t™ stratum such thatz'ilD[ =D. Let (u;) and
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(vy) represent the sample medians corresponding to the popula-
tion medians (Q,,) and with Q,, correlation coefficient between
(Qm) and Q,, asp,,. Let f,(u;) and f,(v,) be the marginal densi-
ties; f,.(Qu) and f,(Q,,) the probability density functions of the
variables. Let Qu¢ = > M, W.Q, and Q.. =3V, W.Q, be the
respective weighted sample medians corresponding to the popula-
tion medians Qu = Qust = thvi] W[Qut and Qv = stt = Zi\il Wtht
whereW, = D;/D, f, = d;/d where d; is the sample size from stra-
tumt=1,2,...,M and d is the total sample size. Also, let

d)O[ = (Qvt - Qvt) /Qvtv d)]t = (Qut - Qut) /Qut (1])
Such that

E($or) = E(¢1e) = 0, E(6) = (:Clurs

E(qﬁt) = gfc(zzutv E(¢Ot¢lt) = QvtpctCQvtCQut (12)

Cout = [Quif e (Qu)) ™, Cau = [Quifue(Qu)] s & = (1 —f,)/dh,
ft = dt/Dt

K = p:Cout/Caue (1.3)

2. Review of some existing estimators for population median in
stratified sampling scheme

For the above described population different authors have pro-
posed different estimators for population median in stratified sam-
pling in different years whose literature is mentioned in this
section, given as under.

(a) The usual unbiased sample median estimator (Gross; 1980)
given by Q,, with variance

M
Var(Qus ) = Y WiEQ3Chye @1)
t=1
(b) The classical ratio median estimator (Kuk and Mak; 1989)
given by.
~ M A ~ A~
Qrs = Z Werr(Qur/Qut) with bias B(QR5>
t=1
M A
= Z WrCthtCZQM(l — K;) and Mean square error MSE(QRS)
t=1
u 2 2 2
= Z ngtQm [CQvt + CQut(l - ZKt)]
t=1
(2.2)
(c) The product median estimator [(Robson;1957),
(Murthy;1964)] is defined as.
~ M ~ ~ ~
Qrs = > WiQue(Qui/Qu ) with bias B(Qrs )

,.,
Il
-

Wta_,”erCéu[Kt and mean square error MSE (st)

M= 1=

WL Q% [Cour + Chua(1+2K0)] (23)

-
Il
—_
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(d) The exponential ratio type median estimator (Bahl and
Tuteja; 1991) defined as

Qunpis = > Wi 39 [ (Que — 0 )/ + Q)|
t=1

With bias B(Queprs) = Stk [(WeliQuChu(3 — 4K.)) /8] and
Mean square error

MSE(Qugis) = > W2QL [+ (Chua) (1 -4k 24

t=1

(e) The exponential product type median estimator (Bahl and
Tuteja; 1991) defined as

Qunprs = 3 Wil xp [ (Qus — 0 ) /(0 + Q)|
t=1

With bias B(Quprs) = St [(WeliQuChu (4K ~ 1)) /8] and
Mean square error

MSE(Quprs) = S W2 Q% [Ch + (Chud) 1 +ak)]  25)
t=1

(f) The chain ratio type median estimator (Kadilar and Cingi;
2003) defined as.

Qars = i"': WeQ e <Qut/Qut>2With bias B(Qc;as)
=1

M
= Z WileQ uCoye(1 + 2K, )mean square errorMSE(QCRs>
1

I
M=

WEQ2 [ Chur + 4Ch, (1 +K0)]

t=

—_

(2.6)

3. The proposed median estimator in stratified random
sampling scheme

While taking the motivation from the existing estimators and
suggesting the new class of Exponential Ratio estimator of the
median using ancillary information and the combination of scalars.
The obtainable estimators are the members of the suggested class
of estimator and is given as

lﬁ(hm ()lt«, ﬁm TII) = XM: Wt |:Qy[{hlt - ()lt (%) : exp {m} }:|
i=1 u ut ut

3.1)

Where (hy, 6,9, T,:) are the scalars chosen suitably, such that
h, and 0, fulfil the condition
h”’ =1 + 01[; —00 < ;th < 00 (32)
In order to derive the estimated expressions of bias and mean

square error for the suggested class of estimator we have
expressed (3.1) in terms of (1.1), then we obtain
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Ve
lp(h'm 01, V1t th Z W, |:Q1/t + ¢0t){ Tl <M) exp {

Que

Mz

010 {0 < 0 e [ e |

I
_

=<

=D W@t + o0 e = 01+ 01" exp [P (140172 }]

i=1

Assuming that [d1e] < 1 and expand-

ing(1 +¢n)a,[{wu( +¢1/2)” ] and(1 + ¢;,/2)"", we have
Ry — 0y [1 + Dy +24 ’}” 4) T ]
Qm(l + dor) T 1, %6
[1+%(1+¢1[/2) + (14 910/2) ]

T = 00 [14 Duhy + 2427+ H

[+ [ (1 - )]+ 58 (14 9y)

)

< g At 40 2
%ZW Que(1+ o) (e — 9:r)*T(zﬂu+T1r)*T<4l9“*419:r*2th+7~',{+419,sz:)

t=1

M 0,6(20,0 + 7, 0,6(20, +Tit) (206 +Toe — 2) 7
gzw |:Qm (1+dg) {(h,[—(?,[)— t(24 r2 r)‘/’117 t(29: z)(8 t t—2) 3

t=1

‘//(hlfaelfaﬁlfaal[)

M
= Z W,
t=1

Y (e, 01, 0e, Tt

):Zwr

Qm(1+¢m){

hye —6; [1 + iy + m[(ﬂ”il)d)?t

Tue, 0,00, T
Y (e, 0,01t Te) []+,,[d," I,M)“+I,2'r/1§r:|
2

M
= wa
t=1

Qm(1+</>m){

Neglecting terms of ¢;(i =0 or 1) having power greater than

two, we have
01t (200 +T) (20 +Tie=2) 92,
8
O 2/:+z:)durdn

01t 0w +Tue) by

~¥ = 0.)
=y W, 2
2:1: |: { (h![ _Oll)ﬁb

':“ZM:W [Qw{ ’t 9“)70,[(20,2[”“) bt (2(),[+r1,;72)4>§t+%t% +(m70”)¢0t}]
- (33)
Therefore,

e O, D) — Qe = 30 W [QW{ e e N H

= [o1e + 22200 1 gpy] + (e = O) o
(34)

Then, taking expectation of (3.4) and using (1.1), we obtain the
bias for the proposed class of ratio median estimators
VY (hy, 0y, 9y, Tir) to the first degree of approximation as

B[‘//(hth 0!(1 191[7 Tlt)} = E[!ﬁ(hm 61t7 ﬂm Tlf) - Qvt]

M=

1- 01 (20, +Tue) (203 + Tue =2
W, [(h:t*()n =1)Qu ( d[ft)Qvt{ it 2t+r 0 |:< t+4r[ >r122ur+pctCQvCQU} H

t=

a ft)

M=

o

10,0058 f e 2= ]

t

While squaring equation (3.4) on both sides, ignoring terms of
¢i(i=0 or 1) having power greater than two, taking expectation,
and using (1.1), we obtain the mean square error for the suggested
class of ratio median estimator to the first degree of approximation as

MSE[‘//(hm Oue, 0t Tue)] = E[‘//(hm 01,01t Tue) — Qm]z

M 2
= E{Z Wil Queth = 0 - 1)) = 222Dy gy, mm}}
=1
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T [Que(1 + 1)) — Qut:|
2Que(1 + ¢4¢/2)
L (b 0, - 1) B
=Y WEE|QUd (g — 000282 + (e — 0 — 1) (e — 0u0) e
= —(hue = 0 = 1)(291 + Tut)Oue 1 — Oue (20u + Tue) (o — O ) poe b1
M 1 7f ) 2 ,,(2.1 t+Tut 2
=S W2 Q2 — 00— 17 + 12002 | (e = 00)°Cyy s
; ! [ o(he =0~ 1) & 9.r<2z),t F 1) — 0)pecCor o
M 6, ) CZ + 21/,(+d,,)
=N W2 Q2 (e — 0 — 1) + ff) t Mt
; ! |:Qm< " ! F+ Qw Cﬁ,,m{e (201 + Tie) — 4Kr (P 701{)}
(3.6)

Now to examine the optimality condition for the suggested
class of ratio median estimator, let

OMSEN (e, 0¢, V¢, Tt )]

90, =0
So that
02,Cou (20, + Tie) = 2K (0 (hoe — 01)Cly
2K0,c(h,; — 0
(2'191t + Trt) w
it
2K
= (20, + Tye) = =~ Sincehyy = 1 + 0, (3.7)

O

Putting (3.7) in (3.5), we have.
2()1([[ = (219” + TL[) andh,t = ( + 91[)-

Then

B(y (e, Oue, Ve, Te)) = E[(br(Mue, O, Ve, Tue)) — Que

[N

R
M=

—f 0,0 He [2e _
W, {(HOF(),[ )Qw+ mecQut{ Ou [ + K. H

t=1

Moo1- —2K, [2K, — 26
gz fthtCQu[{ 5 t{t‘thlerK[}}

1

M 1 —K

=~ 1-fe Q,,thut{ f[21<f 20”+41<t9”}} (3.8)

Hence substituting (3.7) in (3.6), we obtain
Q% (i — 0, — 1)+

2 (hie—=0u) Cﬁdvt+2’<rzll+oncz ut X

vt {w 41([(_)”(71” _ 9,[)}

M
MSE[ (e, e 0, Tie)] D WE |y

A0 2K, (a0}
1

R
M=

Wf[QZ (0,17 + 1200 Qit[m 07 C +

a-fy ff)

14
M=

W2 Q=01 0@ [ 00" G~ (ha—07KE Gl

LA=f0 e
dt ny(hlt - Hlt

IR
Mz

W2 (@i — 0, - 17+ P (G - K2

I
-

ft)

IR
M=

wf[Qif(hn—eu—l)z 11 gz, - n)z%[l—pé]]

(3.9)

II
_

t:
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Thus substituting (3.2) in (3.9) we obtain the asymptotic opti-

mum MSE for the Proposed class of ratio median estimator
W (e, Or, 01, Tor) @S

u §!
MSEGPf[‘//(hlt 0” "9”7‘[” = Z |: ft QvtCZMvt( 7p?t):|
=1

W? CfQitCi/lvt (‘1 - Pff)

M=

[

(3.10)

t.

Il
—_

Thus the mean square error of the suggested class of exponen-
tial ratio estimator of the median in stratified random sampling
scheme at optimal condition has the same proficiency as the unbi-
ased linear regression estimator as the mean square error expres-
sion at the optimal condition of the suggested estimator is the
same as the expression of unbiased linear regression estimator.

4. Some existing members of the proposed class of estimators

How the existing estimators which are mentioned in this study
fit into the suggested class of exponential ratio estimator of the
median are presented in this section.

Note. As (h, 0,r, Vi, T,c) take on definite distinctive values, the
suggested class of exponential ratio estimator of the median giving
the same expressions of bias and mean square error which the esti-
mators give mentioned in section 2. Thus, the study provides uni-
fied treatment towards the properties of the existing members of
the suggested class of estimators point out in this study (see for
details Table 1).

5. Efficiency comparisons among members of the proposed
class of estimators

Here, the mean square error of the suggested exponential ratio
estimator of the median at optimum condition is equated with the
mean square error of some existing median estimators.

a) Comparison of MSEqy [y (i, 0i, ¥y, Ti¢)] with sample median
estimatorQ .

Comparing (2.1) and (3.9), (optimum)[y(h,, 0., %, T,:)] will be
more efficient than Q

M M
> WELQ G = D WELQ e (1 - ) > 0

t=1 t=1

M W26,Q2,CE,, 0% > 0, Which is always true.

b) Comparison of MSEpy[(hy, 0,9, Tie)] With classical ratio
median estimatorQps.
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Comparing (2.2) and (3.9), (optimum)[y(hy, 0., e, T,)] will be
more efficient than QRS

Z Wt L-'fQut [CZQut + CQut 2Kf } Z Wt étQitCZMvt(l - p?t) >0

= (1 —K,)* > 0, Which is always true.

¢) Comparison of MSEgp [y (R, 0., 9, Ti¢)] With classical pro-
duct median estimatorQ .

Comparing (2.3) and (3.9), (optimum)[y(h, 0,r, 9, T,c)] Will be
more efficient than Qp

Z WZCtht [CZQvt + CQut + 2Kf } Z W étQitCi/lvt(l - p?t) >0

P
= (1+K,)* > 0, Which is always true.

d) Comparison of MSEqu[y(hy, 0,9y, Tie)] With classical expo-
nential ratio median estimatorQeprs.

Comparing (2.4) and (3.9), (optimum)[y(h, 0., Oy, T,r)] Will be
more efficient than Qeypgs

M
4 - Z ngtQitCZMvt(] - p?t) >0

t=1 t=1

M CZ
S WIQ2 | Co e+ 24 (1 - 4K,)

= (1 —2K,)* > 0, Which is always true.

e) Comparison of MSEp[(hit, 0., 9, T,¢)] with classical expo-
nential product median estimatorQEprs.

Comparing (2.5) and (3.9), (optimum)[y(hy, 0,9, T,e)] Will be
more efficient than Qexp s

2

C
Coue + Z”f (1+4K,)

M M
z ngtoj/t - Z W?CthvrCZMvt(l - p?t) >0
t=1 t=1

= (1 + 2K,)* > 0, Which is always true.

f) Comparison of MSEqu: [y (i, 0i, 9, T.e)] With classical chain
ratio median estimatorQ cs.

Comparing (2.6) and (3.9), (optimum)[y(h., O, Ve, 7)) Will be
more efficient than Q s

M M
Z ngfQit[ Qut + 4CQut(1 + Kf)} - Z W?CthvtCZMvt(l - p?r) >0
t=1 t=1

Table 1
Some Existing members of the suggested class of estimators.
e O e Tie Estimators
1 0 Vit Tt Q5 Usual Median Unbiased estimator
0 -1 -1 0 Qrs = XM, W,0, (Qu, /Qu[) Classical ratio median estimator
0 -1 1 0 Qps =M WeQye (Qu[/Qm) Product type median estimator
0 -1 0 -1 QeprS = er\LWtQm exp [(Qut - Qut)/(Qut + Qut)]
Bahl and Tuteja exponential ratio median estimator
0 -1 0 1 QexpPS = Zﬁilwtém exp {(Qut - Qut)/(QUt + Qut)}
Bahl and Tuteja exponential product median estimator
0 -1 2 0

. . . N\2
Qcrs = ZLW[Q,,[(Q“[/QM) Chain ratio median estimator
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= <Kf + 4K, + 4) > 0, Which is always true.

6. Empirical study

In this present study, for verifying the general results and also
check the optimality performance i.e., (asymptotic optimum esti-
mator) for the suggested class of exponential ratio estimator of
the median (hy, 0y, 9y, T,¢) over the existing members of the sug-
gested class of estimators cited in this study, we the data of the
population [Source: PDS(2012)] and the summary of the popula-
tion is given in Table 2.

Considering the above population, setting 6,; = 2 satisfies the
condition in (3.2), impliesh; =3. Then set ¥, = (177387/
1100000) and 7t,; = (21/55) so that(29,; +7,1) = 2K/0,1,K; =
(0.70434) fulfils the condition in (3.7). Hereafter setting
(hi1.011,91,7T1) = (3,2,177387/1100000,21/55) in (3.1) we find
an asymptotic optimum estimator (AOE) for the suggested class
of estimators for the population median for strata 1 as

177387 21
"1100000°55

A Qu % 21<Qu] _Qu])
G M oerwl|

(6.1)

w(hlholhﬂlhrll) = (372

and the first degree approximation of bias and mean square
error given respectively in Table 3,

B[/(3,2,177387/1100000,21/55)]

1- —K
14 WiQ,1 Coy d =L 2Ky — 20,1 + 4K 0,] (6.2)
d] 40,1
177387 21\] _(1-f1)Qu (= 35216590909 , [ 210216590909
MSE[¢<3‘2‘1100000’%>}’ il (CM”‘+zooooooooooo Mul{ "f?}?fmb

(6.3)

For Strata 2 we have Set 0,, = 3 satisfies the condition in (3.2),
impliesh,, = 4. Then set 9, = (20283/2000000) and 7, = (12/30)
so that(29,; + T,2) = 2K3 /0,2, K2 = (0.90425) fulfils the condition
in (3.7). Hereafter setting (h,2.02,95,7:2) = (4,3,20283/200000,
12/30) in (3.1) find an asymptotic optimum estimator (AOE) for
the suggested class of estimators for the population median for
strata 2 as

20283 12
Y(ha,00,90,Tn) = (‘Lim,%)

i Q, #5085 lz(Quz—Quz)
_q. {{4 (%) e LO = Quz)} H
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and the first degree approximation of bias and mean square
error given respectively in Table 3,

B[y/(4,3,20283/200000, 12,/30)]

1— -K
= LW, G a2~ 200+ 40, ) (6.5)
2 12

20283 12)} _(1-f)Qp (Cz

60283 , (. 42547
MSE{‘/’<4’3’200000 '30 0 c {5 - 12K2}>

w2 T 266000 2| > 700000
(6.6)

For Strata 3, we have set 0,3 = 4 fulfils the condition in (3.2),
impliesh,; = 5. Then set 9,3 = (3943/80000) and 7,3 = (15/50) so
that(29,3 + 7,3) = 2K3/0,3, K5 = (0.79715) fulfils the condition in
(3.7). Hereafter setting (h;30,3,9:3,73)=(5,4,3943/ 80000,
15/50) in (3.1) we find an asymptotic optimum estimator (AOE)
for the suggested class of estimators for the population median
for strata 3 as

3943 15
Y(hi3,0i3,93,T3) = <5,4 >

80000’ 50

- 0, stooo ]S(Qu3 *Qu3>
s [{5 ) 4(‘2;) o {SO(Q.B n ng)] H

(6.7)

and the first degree approximation of bias and mean square
error given respectively in Table 3,

B[y/(5,4,3943,/80000, 15/50)]

1- -K
= f5 W3QV3C2MU3{#[2K3 — 205+ 41<39,3}} (6.8)
3 13
3943 15\] (1 -f3)Qus [ 15943 943
MSE {“’ <5‘4’80000’%>] T ds (CM“ *+ 160000 CM"3{62500 B 16K3}>

(6.9)

and for strata 4, we have set 0,4 = 4 fulfils the condition in (3.2),
impliesh,, = 5. Then set 9,4 = (13179/304000) and 7,4 = (35/95)
so that(29,4 + Ti4) = 2K4/0,4, K4 = (0.91025) fulfils the condition
in (3.7). Hereafter setting (h,40,4,94,7.a) = (5,4,13179/304000,
35/95) in (3.1) we find an asymptotic optimum estimator (AOE)
for the suggested class of estimators for the population median
for strata 4 as

13179 35
l//(hm-, 614~,1914-,‘L-14) = <5-,4-, )

304000’ 95

» Qu 304000 35<Qu4*Qu4)
“aff-af@) oo ]

(6.10)

and the first degree approximation of bias and mean square

6.4 . . .
64) error given respectively in Table 3,
Table 2
Summary Statistics of the population.
D =144 d=20
D 36 D, 36 D5 36 Dy 36
d 5 d; 5 ds 5 ds 5
W, 0.25 W, 0.25 Ws 0.25 Wy 0.25
Qui 1480 Quw 127,289 Qu3 54,559 Qua 71,615
Qi 38 Q. 3058 Q. 2033 Qua 2382
Per 0.7776 P 0.8888 Pes 0.8888 Pea 0.8888
Fu1(Qur) 0.007056 f12(Qu2) 0.00032023 f.3(Qu3) 0.0004219 Foa(Qus) 0.0003012
fur(Qut) 0.0001641 fi2(Qu2) 0.000007827 fu3(Qu3) 0.0000141 Fra(Qua) 0.00001026
Crmn 3.729562 Crv2 1.021175775 Cmus 1.16587797 Chipa 1.393809035
Cht 4.117462984 Conz 1.003722805 Cons 1.299913595 Chrua 1.360970285
G4 0.043056 19 0.043056 {3 0.043056 {4 0.043056
Ky 0.70434 K> 0.90425 K3 0.79715 Ky 0.91025
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Table 3

Bias and Mean Square error (MSE) values of members of the suggested class of estimators.
Estimators Bias MSE %RE
Qe 0.00 284303.40 100.00
QRS 16.99 64711.48 439.34
QPS 107.58 1083839.42 26.23
Qexpis ~7.08 102014.42 278.69
Qexprs 38.22 611578.41 46.49
Ocrs 339.72 2463319.41 11.54
Y(h1,0i1,91,Ti1) = (3,2,177387/1100000, 21/55) —6.47 341.89 83156.59
W (Bn2.0,2, 912, T2) = (4,3,20283/200000, 12/30) -57.98 88186.16 32239
¥ (bn3,0,3, 9,3, T,g) = (5,4,3943/80000, 15/50) —40.69 50804.88 559.60
V(hna 04,914, Tia) = (5,4,13179/304000,35/95) —78.95 99681.49 285.21
W(Boe, O, Ve, ) = (17,13, 1490967 1 4502311 ) ~184.08 59753.60 475.79

B[y/(5,4,13179/304000, 35/95)]

1- —K
d4f 4 W4QMCZMU4{—4 2Ks — 20,4 + 41<40,4]} (6.11)

[ad

40,4

13179 35\] (1 -fo)Qu(, 11274 , [785788417
e |v(54.sp0093) | =y (s 10000 |

(6.12)

Then, when combining all the strata, from the (6.1) to (6.12) we
came to conclude that setting.

Hlt = (911 + 912 + 913 + 914) = (2 + 3 + 4 + 4) = ]3, implieShzt =
(3+4+5+5=17). Then set o, = (L3857 4 20283 4 3945
301000) = (zooooos)  and Tue = (B5+ 35 +55 +33) = (1 Gooooo0) ~ S©
that(29, + t,r) = 2K, /0,,K, = (3.39599) fulfils the condition in
(3.7). Hereafter setting (R 0., 9y, T,) = (17,13,1380967 1 4302311
in (3.1) we find an asymptotic optimum estimator (AOE) for the
suggested class of estimators for the population median as

_ 1490967 1 4502311
(e, O, Ve, Tue) = (17,13, 3530006 + 1 76000000)

M | 1490967 .
B 2 A 0, ) 2000000 4502311(Qu[—Q,“)
- ; WiQu {{17 - 13 (QT:) exp {1 10000000(Qu,+a,ﬂ)} H

(6.13)

and the first degree approximation of bias and mean square
error given respectively in Table 3,

1490967 4502311
B {l// (1 > 13, 2000000’ 100000000) }
1 7fr 2 *Kt
=~ d WtotCMut ﬁ [2Kt - 20” + 4I(t91[} (614)
t it

2Mvt+%ciflu4

1490967  4502311\] L, (1—f)Qu o
MSE{‘/’<15’13’2000000’]10000000)]*;Wf d; { gk}
- t

(6.15)
7. Conclusion

In this study, we have suggested an exponential ratio estimator
of the median in stratified random sampling, and its asymptotic
conditions were also derived which shows our suggested estimator
has the same expression as the unbiased linear regression estima-
tor for mean square error. Thus our suggested exponential ratio
estimator of the median using ancillary information and the com-
bination of scalars is the general class of estimator and the existing

estimators are actually the members of a proposed class of estima-
tor and performs better at optimal conditions which we have
revealed from Table 3. Thus our suggested estimator is preferred
over existing estimators and is an alternative to regression estima-
tor for practical applications in case of skewed data.
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