
Reason- A Technical Journal
(ISSN 2277-1654)

Vol. XVI, 2017

A STUDY OF VARIOUS METHODS OF RANDOM RESPONSE AGAINST A SENSITIVE
CHARACTER WHEN DISHONEST RESPONSE CAN OCCUR

2 31P. Mukhopadhyay ,  Prof. G.N. Singh  and Dr. A. Bandyopadhyay

1 Depar tment  o f  Mathemat ics ,  Asanso l  Eng ineer ing  Co l lege,  Asanso l -713305,  Ind ia . , 
Email:parthamukhopadhyay1967@gmail.com Corresponding Author.

2 Department of Applied Mathematics, Indian School of Mines, Dhanbad-826004, India. Email: gnsingh 
ism@yahoo.com

3 Depar tment  o f  Mathemat ics ,  Asanso l  Eng ineer ing  Co l lege,  Asanso l -713305,  Ind ia . , 
Email:arnabbandyopadhyay4@gmail.com Corresponding Author.

Abstract: Estimating the proportion of population carrying some sensitive character has 
always been a challenge to the survey statisticians because exposure of such character ( 
tax evasion, carrying venereal disease or addiction to drugs etc.) may lead to social 
disapproval and other serious problems of an individual. Warner's Method (S.L.Warner, 
1965) is the pioneering one to asses the proportion of population carrying sensitive 
character usually denoted by A . He deployed the random response technique. The 
method is innovative but highly imprecise for rstly, it assumes that all responses are 
always true which is not very pragmatic and secondly, due to loss of information since all 
'yes' responses are not given against the possession of sensitive character but also 
against the innocuous question as well. The next improvement came following by the 
work of Simmons (W.R Simmons, 1967), B.G. Greenberg et al. with the introduction of 
unrelated question. In the present paper attempt has been taken to include the average 
dishonest response factor and to obtain the modied expressions for the proportion of 
sensitive character.
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Then from Warner's model one has:

1. INTRODUCTION
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Also authors rule out the possibility of false response from the proportion  (1-π)  when asked the  
question: “Do you carry  A ?”  (for example a person not having any venereal disease will never 
report that he/she has it. )

One has from (2) ,

–The expression reduces to Warner's expression of  if  p    1. Moreover here one mustT

authors have from (3),

Butis the probability of “yes” response from a sample of size n and if one assumes the number  of “yes”

Similarly the basic relation of Simon's Unrelated Question Method can be modied as follows:
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,

(6)

Authors again note that if p  =1 (assumed in Warner's model) the above expressions reduces to the expressionsT

derived in Warner's model.

(7) reduces to the expression of Warner's method on putting p  =1 (vide appendix A for calculation)T

partially, authors get:

Authors now proceed further to optimize V(π)ˆ w.r.t p   (optimizing w.r.t � p  is justied because surveyor ww
has total control over the random device, and can change that value suitably -b� ut�  p  depends on the T
population nature and not in the hand of surveyor)

authors get:

Hence authors get the restriction p  ¹1,� which is more pragmatic in real life situation.T

Also authors have 

Further, substituting θ from (6) using, (2) : Authors obtain

Putting
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Authors can also show (8)

Substituting (8) in (7) one can get a value forˆ V(π)opt  from estimated π

If further the respondent is asked the questions (sensitive and innocuous both) directly without resorting 

to any remote randomdevice then one must have 

Authors assume πy is known  ( for that one has to suitably frame the unrelated question so that one                     
can compute πy irrespective of survey e.g  if one asks “Did you born in July ?” -the expected  
proportion is 1/12 etc.

Then
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= 1 and cosequently:

Here also authors rule out any false report from     y
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In the event π is unknown one needs take two samples of comparable sizes sayn� 1 and n2 obtain two y 
eliminant involving π  and π eliminant of π  gives the proportion as under:y y

(ii)

authors get:



authors
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3.  REPLACING BINOMIAL DISTRIBUTION WITH POISSON DISTRIBUTION : 
OBTAINING EXPRESSIONS FOR  E(π̂)  AND  V(π̂)

3.1 Warner's Method : Derivation and Minimization V(π̂)  using Poisson Distribution:

Next authors investigate the minimum variation expressions under Poisson Distribution

The expressions E(π̂)  and V(π̂)  can be further modied if one replaces Binomial distribution with Poisson 
which is more practical since the ballpark gure of sample size n when binomial distribution is considerable 
is only ≤ 30. But in almost all practical sampling situations n >> 30. Keeping this fact in mind authors use 
Poisson Distribution.

In Poisson Distribution, both mean and variance are np i.e  nθ in this case. Therefore, authors have :

0 0 0

0 0

authors 0

0
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authors get

Authors
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