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Abstract
In the survey sampling literature, using auxiliarformation increase the efficiency of
estimators. Sometimes we can get auxiliary infoilomags qualitative form. In this
study, by taking the advantage of correlation betwthe study variable and auxiliary
attribute, we have improved the estimation of papah mean in stratified random
sampling. Under this sampling scheme, the expressir bias and mean square error
have been obtained. To show the efficiency of psepoestimator over the existing
estimator, we have made a comparative study usieglalata set.

Keywords: efficiency, mean square error, ratio estimateatgted random sampling.

1. Introduction

Let the population of size\, is stratified intoL strata withh-th stratum containing

L
N, units, whereh=1,2...,.L such thatz N, = N. A simple random sample of
h=1
L
size n, is drawn without replacement from theth stratum such thatz n,=n.
h=1

Let y,, and @, denote observed values of study variaBlend auxiliary attribute
@, respectively, on thei-th unit of theh-th stratum, wherei = 1,2,...,N, and
h=12...,L. Assume that the presence or absence of an wrm introduces a
complete dichotomy into the population, and assthmethe attributeg, takes only
two values, 1 or O as

@,; =1, if the ith unit of the population possesses/atte ¢

¢.; =0, otherwise.

N Np n M
Let A=Y@, A =D ¢, a=> ¢ and a => ¢, denote, respectively, the
i=1 i=1 i=1 i=1

total number of units in the population, populatisinatumh, sample and sample
stratumh possessing attribut@ . Let the corresponding populatidnth population

stratum andh-th sample stratum proportions H§=A, P, =i and p, =i.
N N, n,
Mh Yii L _ Np, Y.
Moreover, assume thaty, =Zi . Ve =D> WY, . and Y, :ZN_h' ,
i=1 "' h=1 i=1 h

— L [—
Y =ZWth be the sample and population means Yof respectively, where
h=1

N N\
W, :Wh is the stratum weight. To obtain the MSE, let eBre €, = (37g —Y)/Y,
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6 =(py —P)/P and using these notations,

E(e)=E(g)=0
. E[(%-%) (p-R)]
V, = hZ:;Wh e (1.1)
Using (1), we can write
L L
2 WIAS;, D WAS;,
£() = E o =V, E()=E =
L
Z\sz/‘hsyyﬁh
E(ee)==———=Va
N, o N, _
, Zl:(Yhi _Yh) Z(yhi _Yh)(phi_Ph) 1-f,
— 1= —_i=1 -
where Syh ——Nh = , Sth N, -1 . Ay o , and

n
f, = N—“ (see Koyuncu and Kadilar (2009))
h

2. Suggested Estimator

The classical combined ratio estimator of popufatieean using auxiliary attribute
is given by

v, =J5p 2.1)

st
The bias and mean square error are respectiveiy diy

Bias(V.y ) =Y (Vo — Vi) (2.2)

MSE(Vra) =VY? (Voz +V20_2\/11) (2.3)

Elfattah et al. (2010) and Koyuncu (2012) have psgg some estimators using
auxiliary attribute in simple random sampling. lhist study we try to improve
estimators in stratified random sampling. Followkgyuncu and Kadilar (2010) we
propose following estimator of population mean gsimformation of auxiliary
attribute :

= = P+hb,
TR

p.3680
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where W, and w, are suitable constantsl, and b, are either real numbers or
the functions of the known parameters lfeth stratum of the auxiliary attributep ,

such as standard deviationS

L
¢($):;Wh0-¢h , coefficient of variation

L L
Coy =2 WiCp »  skewness S, =D WA, (4) .  kurtosis
h=1 h=1

L L
Byo)s :hZ;Wh,BZh (#) and correlation coefficiento, zhz_;‘Wh'o("’y)“' We can

generate many new estimators using suitable values, and by as given in Table
1. Usinge terms we can rewrite as

Ve =[ WY (1+6,) —w,Pe, |(1+ ree)” (2.5)
_ a,P , N
where T _—+b' Up to the first order of approximation we have

st

Vg —Y = [(w1 1Y + wl\?(e0 -r.e-r.eg+ riei)
_WZP(el— rﬂef)] (20

Taking expectation of (2.6) we get the bias of ps#gul estimator as

Bias( Vg ) = [(W1 —1)Y WY (72V, TV, + T WPV 02] (2.7)
Squaring and applying expectation, the mean seeraoe of (2.4) is given by

(VNSI _?)2

= [(w1 ~1)°Y?+ wf\?z(ej +3r e/ - drep,+ 2 - ZreJ)

+w, P%e’ - 2\’\/1\?2(90 —Te -reg tr 2ef) oo

_27|IJWZWl (el - 2ref + eoel) + 2?F)Wz(el_ Tezl):|

MSE(VNSt) = |:(W1 _1)272 +W1272(V20+ &Moz_ 4N1])
+WPA/,, - ZWFZ(Tzvoz_ NIJ) (2.9)

= 2YPw,w, (~ 21V, +V,,) - 20 VPV ]

The optimum values ofw, and w, are obtained by minimizing (2.9)
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*

Voo (1-7%Vy,)

W = (2.12)
(Voz VoM 20~ Tzvgz_vlzJ)
.Y 1-13V,, (V,,— 21V
W, :X r+ 02( 11 02) (2.13)

2 2
P (Voz +VoV 20~ Z'ZVOZ—V“)
Using optimum values in (2.9) the minimum mean seguaror of proposed estimator
is obtained as:
2 2

MSE (y ) —v2|1- (Voz - T2V02V11_ Tz\/02+ Tz\/é/ 2()
min \ YNst / 2 2
(Voz VoV 30~ T2V02_V11)

(2.14)

3. Emprical Sudy

To illustrate the efficiency of suggested estimatorthe application, we consider the
data concerning the number of teachers as the stadgble §) and for auxiliary
attribute we use number of students classifyingenmorless than 750, in both primary
and secondary schools as auxiliary variable for @@®Sricts at 6 regions (as
1:Marmara 2:Agean 3:Mediterranean 4:Central Anatd@iBlack Sea 6:East and
Southeast Anatolia) in Turkey in 2007 (source: Thekish Republic Ministry of
Education). The summary statistics of the datagaren in Table 2. We used Neyman
allocation for allocating the samples to differstrita (Cochran,1977).

The MSE values of the stratified suggested estimat(?@(l)-VN () and classical

combined ratio estimatol/, have been obtained. These values are given ire Babl

From Table 3, we observe thamw is the most efficient estimator for this data set.

4. Conclusion

In this study we proposed a family of estimatopopulation mean using information
of auxiliary attribute such as coefficient of vaioa, skewness, kurtosis etc. We
showed that using different auxiliary informatioffieats the efficiency. It was found
that the suggested estimators are more efficiemt ¢xisting estimator.
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Table 1: Some member s of the family of estimatorsof Y,

Estimator ay by
Yns() 1 Bypys = ;Whﬁzh ()
Yhs(2 1 Cors = hZ:,Wthm
Yns(3 Coey = gwh% Byp)s = gwhﬁm (#)
Yis(a) Bag)e = hZL:;Wh'BZh () Co) = hz:lwhcyﬁh
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Table 2:Data Satistics

N,=127 N,=117 N, =103
N,=170 N, =205 N,=201
n=31 n, =21 n,=29
n,=38 N =22 ns=39
S,,=883.835 S,,=644.922 S,;=1033.467
S,,=810.585 S,;=403.654 S,5=711.723
Y,=703.74 Y,=413 _

! 2 Y,=573.17
Y, =424.66 = =

N Y, =267.03 Y, =393.84
S,,=0.213 S,,=0.159 S,3=0.253
S,,=0.316 S,5=0.284 S,6=0.218
p,=0.952 p,=0.974 p,=0.932
p,=0.888 p, =0.912 P, =0.950
S,,1=25.267 S,,,=9.982 S,;=37.453
S, =44.625 S,5=21.04 S,5=18.66
B, (#,) =16.922 B, (#,)=35.579 B, (#,)=10.34
B, (¢,)=4.231 B, (#5) =6.675 B, () =15.56

Table 3: M SE Values of Estimators

Estimator M SE
Vg 2189.222
Y 2160.101
Yus(2) 2074.195
Yhs(3) 2160.64
Yis(4) 2023.49

p.3684



