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Abstract

This article proposes innovative ratio and regression estimators based on additive randomized response
model. Expressions for the biases and mean squared errors of the recommended estimators are derived.
It has been revealed that the advised groundbreaking ratio and regression estimators are improved than
ratio and regression estimators under a very realistic condition. Numerical illustrations and simulation
study are also given in support of the present study.
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1 Introduction
Captivating the inklings from different authors like [1-17], authors propose the unbiased estimator

g =@/ n)ézai o)
with
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MSEG ) = V(i) == (03 + o), @
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= i~ d, s = i Mg
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are respectively the variance.
Further we note that,
E(Zs) = E(Y-ST) =E(Y) =y , since E(S)=0.
Thus an unbiased estimator based on subtractive optional randomized response model Zs = Y-ST is
given by
A n
Lo =@A/n)Xzg (3)
i=1
whose variance is
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From [9] and [2]
Z=Y +§5, (5)

an unbiased estimator

fig = (1/n)_%zi ©®
with

N N 1-f
MSE(i(5)) = V(i) =%(G§ +0?). 7

From (2), (4) and (7), we have
N R 1-f
MSE( )~ MSE(Rg112) = L 021 w), ®

since 0<w<1,ie.

MSE(fii)iz1,2) < MSE(fi3)) - ©)

2. Improved Ratio and Regression Estimation of Mean
n n n

lety =(1/n)Yy; X=@/n)Yx;,Z° =(@/n)>z; be the sample means and p, =E(Y),
i=1 i=1 i=1

« =E(X), R = E(Z") be the population mean we define

Z" = p.(l+e ) X=p,(1+e,),

with
E(ez*) =E(e,)=0
and
E(eZ*)_ (l f)CZ*, E( )_ (1 f) E(e )_ (1 f) * CXC *
z n n xz z
) % o + W o . o2 , ,
e = (C2+p*w %) = CZ(L+¢7r), )
where He H Hy cz =2,
My
Pxy Oyx 2
GO + =0y 1P« = = , 0 =——— ,
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We foremost advise a difference estimator as
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td =7 +d(ux _X)’
with
E(tg) =n . =n,

and
MSE(t,) = V(z*) + d?V(X) — 2dCov(z*, X)

- @[G; +d%2 ~2do ]

minimized for

d: Z*X:B* _ Xy:Byx:
0)2( zx G>2(
where
Gz*x (N 1) E‘( i HZ* )(Xi _Hx)

Substitution of (12) in (10) , Y may be
t' =2z +BZ*X(HX _X)
with

2
— (O
M SE(t") :_(1nf) ol — 5~

00y ]

n

2. (1 f)[ in]

@-f) 2 2 2 2
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and
. S+
Bz*x - 52

the resulting py as

t, =2 +B (Mg —X),
1 n
S, =1 S -7)x-%) si-=
Z X —

where (n—-1)ix and

From [4], we have

Bias (t7 ) =— b)) B {&_@}

(n-1)ix

n M1 Moo
and
oy @-T) 5 2
MSE(t}) == o% A-p2)
1-f
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1-f
G (R RTORIS) 1)
and py as
ﬁlRegw =7, +Bzax (g —X), (19)
c G c
with B, =—o=—L=p L =B (20)
X X X
having
o 1-f Ry, M
Bias (MRegw): ( )Bzax[ iz - 33:| (21)
Hin Mo
and
- 1-f
M SE(f g g ) =uc§{1+wr2 -, @)
where},t Z( ai — Mz, )" (X —1,)%, (p.g) being non — negative integers.

(N 1) i=1
Suggested the regression as

leeg =Z+Bx (Hx -X),

with
o 1—f = My
Bias (MReg):_( B )Bleuif - SE:I
My He
and

R 1-—f
MSE(figeg) =%o§{1+ 2 p2,

where;,tpq (N &

3 Efficiency Comparisons

(23)

(24)

(25)

Z( =1, (X — 1y )?, (p.g) being non — negative integers.

Our proposed regression estimator tTr with the estimators [1;)i_1t04 tity sty s T2) s Flre gw @Nd flge g

From (2), (4) and (18), we have

. . 1-f
MSE(ig)112) - MSE(t, ) = S 62 fwr2@—¢2) + p2,
which is always positive if

(1-¢%)>0
ie. if
ol <1
From (7) and (18), we have

MSquay—MSEa;)=§%;Qc§ﬁ2a—¢%Ny+p@]

which is always positive if
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(1-wd?) >0
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>0if o] < (1/ w2 (33)
4. Numerical efficiency comparison
To magistrate the qualities we have
.. MSE(ig)
MSE(t,,)
(62 +c2)
—r 2 .2 . 2 : 2 5 <100
[oy +d“Wog —oyp yX]
and findings are displayed in Table 1.
Table 1. PRE’s of ﬁ(l Y with respect to {3 with
r
Pxy =0.80,u, =6,n, =6,06, =2,6, =3and 5, =3
0
+1.0 +0.9 +0.8 =05 +0.4
PRE(tRegwﬁﬁl(?;))
w
4 4 5
5 7 1
3 1 9
s| 7| 4
0.1 434.78 1 0 8 531.91
3 4 4
8 0 8
3 9 7
1| 8| s
0.2 357.14 4 4 0 510.20
3 3 4
3 6 5
1 2 9
6| 3| 7
0.3 303.03 7 2 7 490.20
2 3 4
9 2 3
2 4 4
4 6 7
04 263.16 0 8 8 471.70
2 2 4
05 232.56 6 9 1 454,55
1 4 2
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4 1 3
4 2 7
2 2 3
3 6 9
6 8 2
4 8 1
0.6 208.33 1 2 6 438.60
2 2 3
5 1 4 7
5 7 3
7 5 8
0.7 188.68 5 2 3 423.73
1 2 3
9 2 5
8 9 7
4 3 1
0.8 172.41 1 6 4 409.84
1 2 3
8 1 4
3 3 1
6 6 8
0.9 158.73 5 8 8 396.83
1 2 3
. 0 2
PRE(tReg!“’@)) 0 0 7
9 0 8
1.0 147.06 4 0 7 384.62

Conclusion

This paper premeditated the problem based on additive randomized response model. Properties of the
proposed model have been studied along with recommendations. Efficiency comparison is worked out
to investigate the performance of the suggested procedures. It is interesting to mention that the
proposed procedure is superior to the one recently envisaged estimator.
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