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ABSTRACT

The present work investigated a direct estimator of domain mean which helps for
future work in the field of small area estimation. Our investigation will helpful when
the availability of non-response in strata which may or may not be the same in all the
domains. We discussed the proposed estimators for domain mean utilizing stratified
sampling with non-response and also studied its properties. Proposed estimator has
compared with a direct ratio estimator for domain mean utilizing stratified sampling
with non-response where, non-response is available approximately (30%) in the
domain. We considered two situations in the first, non-responses are approximately
(30%). However, in second case, different non-responses like 20 % and 40 % in the
strata 1 and 2 respectively. An empirical study has been carried out for the data
Sarndal et al. (1992) in terms of the mean square error. We obtained that proposed
generalized investigation is more efficient than ratio estimator in case i over case ii.
It is analyzed that the direct generalized investigation is a better choice over direct
ratio estimate with or without non-responses in both the cases.

Key words: Direct Generalized Stratified Estimator, Non-Response, Mean Square
Error, Domain Mean, Auxiliary Character.

1. Introduction

Estimation of domain parameter plays significant role in recent years due to
increasing the vital interest in the government policy and well-organized plan for,
distribution of different facilities such as flood affected regions, coastal regions,
socio-economic, depressed areas, topography, etc in the demanded regions. The main
difficulties arise during estimation of the domains parameter when low number of
sample units regarding the domains. When sample units in the domain is accessible.
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The direct estimator for domain mean gives a better result over indirect estimates for
study domains. However, units in the domain are not accessible. The indirect
estimator is a better choice than the direct estimator (Gonzalez, 1973). In this relation,
the imminent contributions have been discussed by Ghosh and Rao (1994) and
Rehman (2008). Several investigations have been utilized the indirect estimator,
especially based on synthetic estimator (Tikkiwal and Ghiya 2000, Rao 2003, Singh
and Seth 2014 and Ashutosh 2020). The model-based approach has been studied
(Purcell and Kish 1979 and Tikkiwal et al. 2013). However, estimation of domain
mean utilizing stratified sampling (Clement et al. 2014 and Aditya et al. 2014).

If, we select a sample from interested domain rather than the population termed as a
direct estimator. Most of the estimators based on direct method for domain estimation
through the model based approach have been discussed (Cochran, 1977, Sarndal et
al. 1992 and Salveti et al. 2012). Whenever, if the units in the study domain is reliable,
but due to the high variation within the sample units in the study domain, the
traditional estimators do not give good results, in such conditions, we use another
method of estimation than the traditional estimator.

Due to complex types of demand in the industries, a typical situation arises the non-
response units present in the strata within the domain. In such a scenario, estimates
could not give precise result. Hence, we use the idea of Hansen and Hurwitz (1946).
Alilah et al. (2020) have been discussed about the non-response with two stage
sampling. In the present work, we proposed stratified based estimators for domain
mean with non-response. We consider non-response on the study character. However,
response units are available of auxiliary character corresponding to study character.

2. Methodology

Suppose L independent domains consist of the units U, (@=1,2,3,......... L) of sizes
N, . Each of the domains are stratified in to h" strata of a" domains Uy, , have size
Nh’a (@=1,2,3, ......... L,h=1,2, ...H). Arandom sample S , is selected in the hth

stratum and a" domain of size Ny, , of Uy, , with size Ny, , through simple random

sampling without replacement. We represent the study character by y and auxiliary
character by x. Where,

L L H H
ZNa:Na Zna:n, zNh,a:Na’ Znh,a:na and
a=1 a=1 h=1 h=1
H
ZWh,a :1 (1)
h=1
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H

where, ZWh,a : shows sum of h™ stratum weights is equal to 1 for and a™ domains.
h=1

Notations are presenting here:

Y a: a™ domain mean of y based on N, observations,

X a a™ domain mean of x based on Na observations.

Vh,a - a™ domain mean of h™ stratum of y based on N h,a observations.

Yh,a : a™ domain mean of h™ stratum of x based on Nh,a observations.

)_/h,a; Sample mean of a™ domain, h™ stratum of y based on Mha observations.

Xha: Sample mean of a™ domain, h™ stratum of x based on Nh,a observations.

For estimation of non-respondent, we select a sample of h™ stratum and a™ domain of
size Ny, , from Ny, ;. We notice that the selected sample have only Ny, , respondent
units and Ny, 5 non-respondent units and obtain the value of the non-respondent
units. We take a sub-sample of I, ; (N, 4 / Oha. 9na >1) from non-respondent in
h™ stratum Nopa UNits by using Hansen and Hurwitz (1946) technique of non-

respondent Ny, 5 and I}, 5 units ony and x are given by

—1 -1

—x Nip aylha MNoh,a Yona —* Ny a)_(ih,a Noh.a X2h,a
Vhg=——""—"+—"""= and Xha = — S
ha
nh,a r]h,a r]h,a nh,a
2

- -1 - -1
Where, (Y12, Yona)and (Xina, X,y ,) denotes the mean of ny, , and r, , units

of y and x.

We denote,

N1k a= Number of respondent units in the h" stratum and a™ domain of the study
character.
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Non.a= Number of non-respondent units in h™" stratum and a™ domain auxiliary
character.

Yiha: Sample mean of h™ stratum and a™ domain of y on Mna observations.

—1
Yoh.a - Sample mean of h" stratum and a™ domain of y on N2h 2 observations,

Nn.a = Number of respondent units h™ stratum, a™ domain.
N 2h,a = Number of non-respondent units of h™ stratum, a™ domain.

X1h,a: Sample mean of h™ stratum and a™ domain, of x based on Mn,a
observations.

_1 . h h -

X2h,a: Sample mean of h" stratum and a™ domain, of x based on Mon a
observations.

W. —N tha th th :
1h,a= N response rate of h™ stratum, a™ domain.
h,a
Nop,
W d th th ;
2ha ="y Non-response rate of h™ stratum, a™ domain.
h,a

Let study character y of i" observation of a" domain, h™ stratum Yhia
(i1=123,...,N,.;a=123,..,L; h=123,...,H) of x of i"
observation of ht" stratum for an domain Xhi,a
(i=123..,N;,;a=123,..,L; h=123,...,H) and their domain units Ui a
(i=123..Ny, a=123,...,L, h=123,..H).

Values of the h" stratum variance, covariance and coefficient of variation of a
domain of y and x are written as

1 Nh,a — 1 Nh,a —
82 —___ -~ —Ypa)?, 8% =—— Xnia = Xha)’,
Yh,a (Nh,a _1) |:zl (yh|,a h,a) Xh,a (Nh,a —l) |:Zl ( hi,a a)
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1 Nh.a vi Vi SYh,a
Syxha = m El (Ynia —Yha)(Xpia—Xha), Cyha = m
SXh a S a H v v
C === andC == W, .Yha=Y and
Xh,a X ha XYh,a X Y hZ::1 h,a a a

H _ _

ZWh,a X h,a = X a . (3)
h=1

3. Estimation of Domain Mean Using Stratified Sampling

Stratified sampling is used when variation within the domain is high, so the domain
is sub-divided according to homogeneous strata, which is low variation than the
domain. Here, we are discussing the ratio and regression estimators for domain mean.

(i) Direct Ratio Estimator:

Ratio estimator is an updated form of the design-based estimator with incorporate
auxiliary character. Khare et al. (2018) have been discussed a direct ratio estimator
utilizing x. Tikkiwal and Ghiya (2000) have been discussed direct ratio estimator with
stratified sampling is

Torsta = =2 X ha Tikkiwal and Ghiya (2000) )

—_— H —_—
where, a™ domain mean of y: Ysta :ZWh,a Y. and a™ domain mean of x:
h=1

_ H _
Xst,a = ZWh,a Xh,a
h=1

Bias and mean square error of TDR,st,a

Xst,a

Bias(Tprya) = E(X“*a Xna-Y )

by using large sample approximations, we have

N a n a
ﬁchha —Ya (5)

h,a''h,a

BIaS(TDR sta) Z\Nh aYha

and

IASSL ISSN-2424-6271 17



Ashutosh

— 2
MSE(TDR st a) = E[)—/St’a Yh,a —?aJ
o Xst,a

H —_—
zwh,a yh,a _
_| b=l

= H X h,a —Ya
ZWh,atha
h=1

After solving, we get

H —2 N h, - nh’
MSE(TDR,st,a) = hi_llwhz,aY h,a ﬁ {C\?h,a + C)Z(h,a - 2CYXh,a} (6)

h,a''h,a

(ii) Direct generalized estimator:

Generalized estimator is an application of the auxiliary character which is a modern
type of the estimator. The performance of the generalized is more efficient than the
traditional design estimator and ratio estimator using auxiliary character x. The direct
generalized estimate for domain mean has been explained (Tikkiwal and Ghiya 2000)

- )
Toesta = S/St’a(%j Tikkiwal and Ghiya (2000) @)
,a

Bias and MSE of Ty  , are given as:

C)2(h,a + éCYXh,a } —Ya (8)

: Hoo = Npa—Ny, [8(6-1
Blas(TDG,st,a):thWh,atha L h,a{ ( )

h,anh,a 2
and
202 Noa—=Nha (oo 22
MSE(I-DG,st,a) = ZWh,athaT{CYh,a +0 CXh,a + 25CYXh,a} (9)
h=1 h,a''h,a

Now for optimum value of &', the MSE of T ¢ o, partially differentiate w.r.to &,

OMSE (Tpg,51.4)

equate to zero i.e.,
00

= 0. After solving, we have
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C
5. —_vha (10)

Substitute &, in the Equation (9), we have

H —2 N h - nh
MSE(TDG,st,a,opt) = hZﬁ:lwhz,aY h.a Mcgh,a (1_ P\?xna) (11)

h,anh,a

4. Proposed Estimator

In this section, we investigate a problem of non-response, which is generally occurred
due to diminished information or miss information about the units of the interested
domains. In some of the situations, study domains contained high variation and non-
response available in the auxiliary character. Hence, we propose a direct generalized
estimator for domain mean through stratified sampling with non-response

— B
* —* Xst,a
TDG,st,ﬁ,a = yst,a Y !

h,a

(12)

Where £ is a chosen constant of a'™ domain and the value of y of non-respondents
can be written by

— H —
Yea = th,a Yh.a» and a™ domain mean of x of non-respondents are given by
h=1

e H _
Xst,a = th,a Xh,a .

h=1

*

Members of the proposed estimator T

DG ,st,,a :
(i) TSG,st,O,a = yst,a, |f ﬂ = 0 (13)
B R o
(") TDG,st,—l,a T —x x ha y |f ﬁ - _1 (14)
Xst,a
* —* ;:tya .
("I) TDG,st,l,a = yst,a Yh y if ,B =1 (15)
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(IV) TDG,st,Z,a = yst,a{_s—taj , if ﬂ =2
Xh,a

s

Bias and Mean Square Error of membersof Ty ;-

We assume the following assumption for large sample approximations:

Ashutosh

(16)

9h,a =Yna(l+&,), Xna = Xna(l+&,), such that E(s,) =0,E(s,) =0,

(g ha — 1)W2h,a

. N,.—n
il <L =01 B(ef) =55 Clyp + -
h

h,a''h,a
(g h,a _1)W2h,a
Ny

2
C2Yh,a’
,a

N,.,—n
2 h,a ha ~2
E(gl ) = CXh,a +
h,a''h,a

2
C2Yh,a
,a

(Oha —DW,y,
CYXh,a 2 2

h,anh,a r]h,a

N ha nh,a

and E(gp&;) = Covxha -

n N
Where, gy, , 2%, Oha >1 and W2h,a _ _%ha )

h,a Nh,a

¥

(i) Bias and Mean Square Error of TDG,st,—l,a :

After using the large sample approximations (17) in (14), we get

N ha — nh,a

(g h,a _1)W2h,a

2
CXh,a +

H _
Bias(Tpg st,-12) = 2WhaYha
h=1 h,anh,a r]h,a

and

N H —2 N —Nn
MSE(TDG,st,—l,a) = hZglvvhz,aY h.a l:M {

h,anh,a

(g h,a _1)W2h,a {
+

2 2
Coha T Caxna —2Covxna }
nh,a

(17

C22Yh,a } —?a

(18)

C\?h,a + C)Z(h,a - 2CYXh,a }

(19)

20 ISSN-2424-6271
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Bias and MSE of T

DG,st,p.a"

Putting in the Equation (12) by using the (17) obtained the Bias and MSE, which are
given as follows:

. H — —1 | N,,—n (g —DW
Bla‘S(TDG,st,,B,a)= Z\Nh,aY h.a ’B(IB ) ha ha C)2(h,a + ha 2ha C2Xh,a
h=1 2 Nh’anh’a nh’a

N,,—n -D)W —
+ pl—ha”ha Cryna + (9na —DWana Covxia b |~Ya
Nh,anh,a nh,a

(20)

and

H —2 N,..—n -1wW
MSE(TDG,st,ﬂ,a): thz,aY h.a {Mc\fh,a + (9.2 ~DWana C22Yh,a}+
h=1 h,anh,a nh,a

Nha =Ny (9pa —DWy, Npa =Ny (Opa —DWy,
ﬁz{ 2 e C>2(h,a =2 2 C22Xh,a +2p =222 Cyxha =R Conna
Nh,anh,a ha Nh,anh,a nh,a

(21)
The optimum value of £, partially differentiate Equation (20) by S and equate to
zero, we have

N,.—n -1)W
{ h,a h,a C)Z(h,a 4 (gh,a ) 2h,a szxh,a}

N, N n
,B __ h,a''h,a h,a (22)
opt
Nh,a - r]h,a C n (gh,a _1)W2h,a C
Nh,anh,a YXh,a nh,a 2YXh,a
Substituting S, in the Equation (22), we have
H —2 Ny —np (Fha —DW,y,
I\/ISE(-I-DG,st,ﬁ,a,opt)= Zth,aY h.a #C\?h,a + 2 2 C22Yh,a
h=1 h,allh,a Nha
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2
N, —n “)W
{ h,a h,a CYXh‘a + (gh,a ) 2h,a CZYXh‘a}

N, .n n
_ Nh,a h,a h,; v (23)
-n —
h,a h,a C>2<h . + (gh,a ) 2h,a C22)<ha
Nh,a r]h,a Y r]h,a Y

5. Empirical Study

We take the Sweden municipalities MU284 (Sarndal et al. 1992, appendix B). The
population is geographically sub-divided (domain) into eight different parts 1, 2, 3,
4,5, 6, 7 and 8 having their sizes 25, 48, 32, 38, 56, 32, 41, 15 and 29 respectively.
However, we considered only four domains 2, 4, 5 and 6 because these domains have
large units compared to other domains. The proposed estimator is a kind of direct
estimator. Then each of the domains is classified into homogeneous according to our
convenient in to two strata: value of below 1500 (millions of kronor) and above 1500
(millions of kronor). We consider two cases i and ii of non-response (in both
Population I and Population I1).

Case i: If non-respondents are available in both strata (1 and 2) as well as in the
domains (approximately 30%).

Case ii: If different non-respondents are available in both strata 1 and 2 approximately
20% and 40% respectively.

Population |
y: Real estate values according to 1984 assessment (in millions of kronor).
x: Total number of municipal employees in 1984.

Table 1: Value of parameters of the strata (1 and 2) and domains

Domain Domain
Values
48 38 56 41
1 2 1 2 1 2 1 2
N 4 30 18 15 23 25 31 19 22
W, o 0.625 0.375 0.395 0.605 0.446 | 0.554 0.463 | 0.537
. 1195.1 | 5930.7 | 1216.9 | 4023.2 | 961.8 | 4727.6 | 1060. | 3137.7
Yha 0 22 33 61 4 13 947 27
o 569.83 | 3473.4 | 576.46 | 2825.4 | 439.9 | 3168.5 | 487.1 | 1628.8
Xha 3 44 7 78 20 16 05 64
22 ISSN-2424-6271 |ASSL
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, 161392 | 156245 | 32261, | 128341 | 65851 | 444824 | 10276 | 328283

Stha 49 78 42 31 |56 22 |5

, 63455, | 703536 | 19051. | 247862 | 14523 | 676622 | 21797 | 129212

Sxna |18 7 41 85 99 |10 21 |0
81507. | 989373 | 17316, | 170581 | 21561 | 534888 | 36389 | 200112

Syxna | 67 1 75 98 94 10 01 0

Poca | 0805 |0.943 | 0698 | 0956 | 0697 | 0975 |0.769 | 0.972

Table 2: The parameter values of strata (1 and 2) for domains (1, 2, 3 and 4) in case i

Domain | Strata SzthVa 522><h,a Sovxna Oha | N2na | Wha
1 1 48417.6 19036.6 24452.3 3 5 0.30
2 4687365 2110610.1 | 2968119.3 | 2 3 0.30
2 1 9678.53 5715.42 5195.03 2 3 0.30
2 3850242.6 | 7435885.5 | 5117459.4 | 2 4 0.30
3 1 19755.4 4357.2 6468.6 2 4 0.30
2 13344736.8 | 20298663 | 16046643 | 3 5 0.30
4 1 30828.7 6539.2 10916.7 2 3 0.30
2 984850.5 387636.0 | 600336 2 3 0.30
Table 3: The parameter values of strata (1 and 2) for domains (1, 2, 3 and 4) in case ii
Domain Strata SZZYh,a S%Xh,a S2YXh,a gh,a r]2h,a Wh,a
1 1 32278.4 12691 16301.5 2 3 0.20
2 6249819.6 | 2814146.8 | 3957492.4 | 3 4 0.40
2 1 6452.4 3810.3 3463.4 2 2 0.20
2 5133656.8 | 9914514 | 6823279.2 | 3 5 0.40
3 1 13170.3 2904.8 4312.4 2 3 0.20
2 17792982.4 | 27064884 | 21395524 | 4 6 0.40
4 1 20552.4 4359.4 7277.8 2 2 0.20
2 1313134 516848 800448 3 5 0.40
Population 11

Another population is considered (Sarndal et al. 1992, appendix B) which is classified
in to four domains with stratum 1 and 2 according to the revenues less than 1500 (in
millions of kronor) and revenues above 1500 (in millions of kronor).

y: Revenues of 1985 municipal taxation assessment (in millions of kronor).

x: 1985 population (in thousands).

IASSL
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Table 4: The parameter value of the strata for the domains (1, 2, 3 and 4)

Domain Domain
Values
48 32 38 56
1 2 1 2 1 2 1 2
Np. |22 26 14 18 14 24 29 27
W, . 0.458 | 0.542 | 0.436 |0.564 |0.368 | 0.632 | 0.518 | 0.482
_ 65.31 | 376.15 | 67.5 260.6 | 75.85 | 376.5 | 63.44 | 498.70
Yha 8 3 1 7 8 4
_ 0.318 | 46.846 | 10.64 | 34.5 12.35 | 41.87 | 9.862 | 50.370
Xha 2 7 5
5 417.7 | 129916 | 275.9 | 41200 | 143.3 | 4666 | 304.1 | 156581
Stha |5 4 615 |.84 |62 |442 |13 3
) 7.465 | 1801.4 | 4555 |544.9 |4.863 | 2133. | 5.695 | 5924.0
Sxh.a 15 71 853 88
53.84 | 10243. | 32.03 | 4559. |23.74 | 3042 | 39.38 | 95437.
Svxha | 6 34 8 147 7 841 |5 92
Pyxna | 0:964 | 0670 | 0.904 | 0.962 |0.899 | 0.964 | 0.946 | 0.991
Table 5: The parameter values of strata in case i for all domains (1, 2, 3 and 4)
Domain | Strata SZZYh‘a 522Xh7a Sovxha Oha | Mha| Wha
1 1 125.33 2.234 16.154 2 3 0.3
0
2 38974.92 540.424 3073.002 2 4 0.3
0
2 1 82.79 1.366 9.6114 2 2 0.3
0
2 12360.25 163.49 1367.744 2 3 0.3
0
3 1 43.01 1.4589 7.1241 2 2 0.3
0
2 139993.26 | 640.156 9128.523 2 4 0.3
0
4 1 91.234 1.7085 11.815 3 5 0.3
0
2 469743.90 | 1777.226 | 28631.376 2 4 0.3
0
24 ISSN-2424-6271 IASSL




Estimator of Domain Mean Using Stratified Sampling in the Presence on Non-Response

Table 6: Parameter values of strata (1 and 2) for each domain in the case ii

Domain | Strata Sivha SZxha Savxha Oha | Nana| Wha
1 1 83.55 1.493 10.7692 2 2 0.20
2 51966.56 720.566 4097.336 3 5 0.40
2 1 55.192 0.9110 6.4076 2 2 0.20
2 16480.34 217.988 1823.658 2 4 0.40
3 1 28.67 0.9726 4.7494 2 2 0.20
2 186657.68 | 853.541 12171.364 |3 5 0.40
4 1 60.82 1.139 7.877 2 3 0.20
2 626325.20 | 2369.635 | 38175.168 | 3 6 0.40

Table 7: MSE of estimators (TDG‘SLa ), (TDR’SLa) and MSE of (T,;Gﬁyst,a), (

Toe 1) iN both the case i and ii: (For Population I)

Estimator Domain
1 2 3 4
Torsa 19637.51 212264.3 374598.8 5300.008
14106.54 16130.59 23426.3 2831.272
DG,st,a
-0.612456" -0.430573 | -0.679005 | -0.766475
-0.823619" -0.483321 -0.529823 -0.803970
* 25831.8 283289.8 591459.2 7187.966
DG,-1,5t,a
* 18559.97 21412.03 36860.98 3375.673
DG,p,st,a
-0.612456™ -0.430573 | -0.679005 | -0.804845
-0.823619++ -0.483321 | -0.529823 -0.80397
* 27174.06 398674.2 689628.4 7710.016
DG,—1,5t,a
* 19601.51 30111.45 42920.12 3655.99
DG,p,st,a
-0.612456™" -0.430573 -0.679005 -0.747439
-0.823619™ -0.483321 -0.529823 -0.803970

* represent value of & inthe (Tpg ¢, ), ** represent 4 in the proposed estimator in

case i, *** represent £ in the proposed estimator in case ii.

We obtained from Table 7, value of MSE of T
of T,

DG,-1,st,a

*

DG,p,st,a

is lower than the value of MSE

for all domains (1, 2, 3 and 4). It is seen that in both the cases i and ii

£ is different for stratum 1 in the domain 1. However, value of /£ is different for
both stratum in the domains 2, 3 and 4 different, but it is not affected on the
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performance of the generalized estimator. But, we have seen that the generalized
estimator with non-response under case i, is better as compared to cases ii in terms of
MSE. It is also seen that the generalized estimator without non-response is lower
value as compared to both the cases. Hence, empirically it proved the general theory
of the non-response. This picture is also seen for ratio estimator in all the domains.
We observed that the similar pattern have been seen for Tikkiwal and Ghiya estimator
for all domains (1, 2, 3 and 4) when different value of ¢ in the strata (1 and 2).

Table 8: MSE of Tog v Torsta @0 Tog 1gar Too ssta iN bOth the
cases i and ii of domains (1, 2, 3 and 4) (For Population I1)

Estimator Domain
1 2 3 4
Torsta 920.681 60.819 1529.028 | 2373.952
809.055 54.475 544.417 261.900
DG,st,a

-1.028968" -1.109029 | -0.795542 | -1.075035
-0.708168" -1.10748 -1.586005 | -1.627167

Se s 1091.187 67.863 1798.264 3250.886
N 958.421 59.165 639.723 358.618
DG,p,st,a
-1.028968™ | -1.109029 | -0.795542 | -1.075035
-0.708168™ | -1.107482 | -1.586005 | -1.627167
N 1204.381 71.886 2040.148 3981.104
DG, f,st,a
T 1057.929 62.945 725.854 439.048
DG,f,st,a

-1.028968™" | -1.109029 | -0.795542 | -1.075035
-0.708168™" | -1.107482 | -1.586005 | -1.627167

* Represent the o in the (T ¢ ), ** Represent the S in the proposed estimator in

the case i, *** Represent value of £ in the proposed estimator in the case ii.

The important points has been seen from Table 8 that the MSE of T, , , is less than

the MSE of Ty . , for the domains 1, 2, 3 and 4. However, value of £ is different

for both stratum in the domains 2, 3 and 4 different. It has seen that the generalized
and ratio estimator with non-response under case i, is better as compared to cases ii
in terms of MSE. It is also seen that the MSE of generalized and ratio estimators
without non-response situation is lower than the MSE of generalized and ratio
estimators with non-response. Results proved that the theory of the non-response and
without non-response in the population I.
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Table 9: Relative efficiency (RE) of T . and Ty . are given in terms of (%)
for domains (1, 2, 3 and 4): (For both Populations | and 1)

Population | Estimator Domain
1 2 3 4
I Torsa 100.000 100.000 100.000 100.000
139.209 1599.052 187.200
DG,st,a
1315.912

Il Torea 100.000 100.000 100.000 100.000
Tocsa 113.800 111.647 280.856 906.434

From Table 9, we can say that the RE (in terms %) of T  , is less than the RE (in

terms of %) of Ty,  , for all domains (1, 2, 3 and 4) in both the populations I and I1.

Table 10: RE (in %) of the estimators T,;Gﬁﬁya and TJ, _, . in the presence of

approximately (30%) non-response of Ty pata and To, p.t.a INDoth cases i and ii

for all domains (1, 2, 3 and 4): (Population | and Population I1)

Populations | Estimator Domain
1 2 3 4
T 100.000 100.000 100.000 100.000
DG,-1,st,a
i T 139.327 1323.040 1604.567 212.9343
| DG,f,st,a
i T 138.635 1323.995 1606.772 210.8873
DG,p,st,a
T 100.000 100.000 100.000 100.000
DG,-1st,a
i T 113.853 114.703 281.100 906.504
I DG,A,st,a
i T 113.843 114.204 281.069 906.757
DG,p,st,a

*

It is seen from the Table 10, the RE (in terms of %) of T , ., , is less than Toc-1sta

for all domains (1, 2, 3 and 4) in both the cases i and ii for population | and population
I1. The generalized estimator is better performed in the population I than population
Il which is due to the accessible value in the domain. The low effect of the non-
respondent present within the stratum is than the between stratum.
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6. Results

*

DG,p,st,a

From Table 7 to Table 10, we analyzed that the MSE of T

*
TDG —1st,a

I and population 1l (see Table 9). MSE of T

is lower than

for all domains (1, 2, 3 and 4) in both the case i and ii for both population

*

bG.psta 1S Oreater thanthe Tpe o, dueto

presence of non-response in the proposed estimator for domain mean Ty ;. for

domains (1, 2, 3 and 4) (for Populations I, 1I). RE of the proposed estimator for

domain mean of TI;G,ﬂ,st,a is less than in the cases i and ii for domains (1, 2, 3 and 4)

for both populations I, 11 (see Table 10). RE of the proposed estimator for domain
mean is higher for domain 2 and 3 than 1 and 4 due to high correlation between strata

(For Population I). RE of the proposed estimator for domain mean of T;G,ﬂyst,a is

higher for domain 4 than the domains 1, 2 and 3 due to high correlation within domain
and between strata (For Population I1). RE of the proposed estimator for domain mean
is lower than the ratio estimator in the discussed cases is approximately same because,
due to due to loss of information in both the estimators are same.

7. Conclusion

The proposed estimator in the presence of non-response is better performed in the
situation | than situation Il. The proposed estimator for domain mean is better than
the direct ratio estimator for domain mean with auxiliary character in the presence of
non-response. Hence, the proposed estimator for domain mean is preferred over the
direct ratio estimator for domain mean in the presence of non-response in domain and
strata.

8. Applications

The present investigation may be used those areas like industry where
missing units are present. It may also enhance for the scientific purpose of nuclear
data, bio-statistical data and local areas problem related to socio-economic and lost
due to COVID-19 (other diseases also), etc.
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