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Abstract: The nitty-gritty of this paper is to estimating the mean of the number of persons possessing a rare
sensitive attribute based on randomization device by utilizing the Poisson  distribution  in  survey  sampling.
It is shown that the proposed model is more efficient than existing estimators when the proportion of persons
possessing a rare unrelated attribute is known. Properties of the proposed randomized response model have
been studied along with recommendations. Numerical illustrations and graphs are also given in support of the
present study.
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INTRODUCTION [22] provided theoretical framework for a modification

The growth of the internet makes it easy to perform method consisted in modifying the randomization device
data collection on a large scale. However, accompanying where the second outcome “I do not possess the
such benefits are concerns about information privacy. character A” was replaced by the outcome “I possess the
Because of these concerns, some people might decide to character Y”where “Y” was unrelated to character “A”.
give false information in fear of privacy problem, or they This modified model is now known as ‘unrelated question
might simply refuse to divulge any information at all. model, or U- model’. 
Data-analysis and knowledge-discovery tools using these In this paper we consider the problem where the
data might therefore produce results with low accuracy or, number of persons possessing a rare sensitive attribute is
even worse, produce false knowledge. Some people might very small and huge sample size is required to estimate
be willing to selectively divulge information if they can this number. The capacity of our communication systems
get benefit in return. Examples of the benefit provided is increasing rapidly; so it should soon be possible to
include discount of purchase, useful recommendations conduct such large randomized response surveys over
and information filtering. However, a significant number the internet, by telephone, etc. We have discussed the
of people are not willing to divulge their information situation when, the proportion of persons possessing a
because of privacy concerns. [1] suggested an ingenious rare unrelated attributes is known in sectionsii. Properties
method of collecting information on sensitive characters. of the proposed randomized response model have been
According to the method, for estimating the population studied along with recommendations. Efficiency
proportion  possessing the sensitive character “A”, a comparison is worked out to investigate the performance
simple random with replacement sample of n persons is of the suggested procedures. Numerical studies and
drawn from the population. Each interviewee in the sample graphical representations are worked out to demonstrate
is furnished an identical randomization device where the the superiority of the suggested model.
outcome “I possess character A” occurs with probability
P while its complement “I do not possess character A” Estimation of a Rare Sensitive Attribute in Sampling-
occurs with probability (1-P). The respondent answers Known Rare Unrelated Attributes: Let  be the true
“Yes” if the outcome of the randomization device tallies proportion of the rare sensitive attribute A  in the
with his actual status otherwise he answers “No”. Some population . For example, the proportion of AIDS/ HIV
modifications in the model has been suggested in [2-32]. patients who continue having affairs with strangers; the

to the Warner’s model proposed by [7]. The proposed
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