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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 

                                                                                                       (1)
with

                                                               (2)


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

                                                                                                       (3)
whose variance is 

                                                              (4)
From  [9] and [2]
    Z = Y + S,                                                                                                                (5)
an unbiased estimator 

                                                                                                         (6)
with

                                                                   (7)
From (2), (4) and (7), we have

                                                         (8)

 since , i.e.

.                                                                                       (9)
2. Improved Ratio and Regression estimation of mean






let,, be the sample means and ,, be the population mean we  define 


with


and



,


where




and 
We foremost advise a difference estimator as

,                                                                                                    (10)
with

,
and



                                                                  	           (11)
 minimized for

,                                                                                     (12)
where

.

Substitution of (12) in (10) ,   may be

    .                                                                                          (13)
with

                                                                                  (14)








and

     ,                                                                                                            (15)
the resulting y as 

,                                                                                               (16)


whereand  .
From [4], we have

                                                                        (17)
and





                                                                                 (18)
and y as 

,                                                                                        (19)

with   .                                                                (20)
having

                                                                  (21)
and

                                                                  (22)

where (p,q) being non – negative integers.
Suggested the regression as 

,                                                                                                (23)
with

                                                                      (24)
and

,                                                                         (25)  

where (p,q) being non – negative integers.
3.  Efficiency Comparisons 



Our proposed regression estimator with the estimators and . 
From (2), (4) and (18), we have


which is always positive if 


i.e. if 
          || < 1                                                                                                                   (26)
From (7) and (18), we have


which is always positive if


i.e. if 

          || <                                                                                                       (27)
and

                                                                   (28)
and 


                                                                
> 0 if || < 1                                                                                                                   (29)
and


                                                                                           

> 0 if  || <                                                                                                             (30)
and


                                                                                                                  

> 0 provides                                                                                                            (31)
and


                                                                                                                                                
> 0 if || < 1                                                                                                                          (32)
and


                                                                                                                                           

> 0 if || <                                                                                                                 (33)

4. Numerical efficiency comparison
To magistrate the qualities we have




and findings are displayed in Table 1.



Table 1.   PRE’s of with respect to with 


	


w
	



	


	


	


	



	0.1
	434.78
	453.51
	471.70
	519.48
	531.91

	0.2
	357.14
	383.14
	409.84
	487.80
	510.20

	0.3
	303.03
	331.67
	362.32
	459.77
	490.20

	0.4
	263.16
	292.40
	324.68
	434.78
	471.70

	0.5
	232.56
	261.44
	294.12
	412.37
	454.55

	0.6
	208.33
	236.41
	268.82
	392.16
	438.60

	0.7
	188.68
	215.75
	247.52
	373.83
	423.73

	0.8
	172.41
	198.41
	229.36
	357.14
	409.84

	0.9
	158.73
	183.65
	213.68
	341.88
	396.83

	1.0
	

147.06
	170.94
	200.00
	327.87
	384.62


















5. 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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