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1. Introduction

U ... anuniverse of N population units

U, ... a subset of N, elements which belong to a class A of a categorial
variable under study
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U,“...a group of N-N, elements which do not belong to U,

X, =

l

O otherwise

il ifieU,

and the parameter of interest be

:ZUxi:NA
N N

o
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s ... a simple random sample of n elements from U (wr or wor)

Direct questioning (D) on the membership of Uy:

AD __ iesS '

7TA_

n
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The Problem:

truthful answers

untruthful answers
Response

nonresponse
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2. The Standardized Randomized Response Technique
(Quatember 2007) )

BN '

(Z; p,=1,0<p, <1 for z:1,2,...,5). The relative size of group Uz in

the population: 7z = Ng/N (with O0< 7, <1)

7tz and the probabilities p; p, .. ps are the design parameters
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{1 ... if kanswers "yes"
Let y, =

O ... otherwise.

With a=p, - p, and b= p, + p, -, + p, the S-estimator for 74 (a #0):

Z.—b
/\S_ y
7Z-A_

a

With ¢ = .[’9'0—’9)

+7,-(I—a- 2b)} > () 1ts variances are given by:
n-a a

V. ()=V, (Z")+c

wor wor

and

V (#)=V () +c.
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Questioning | Question | Question | Answer | Answer

Design on U,“ | on Uy “yes”’ “no” @ i
S1 v 2
S2 v

53 ’ =)
54 v

S5 v v

S6 v v

S7 v v

S8 v v

S9 v v

S10 v v

S11 v v v

S12 v v v

S13 v v v

S14 v v v

S15 v v v v

Table 1: The components of the special cases of technique S

Decreasing privacy protection =2 increasing rate of nonresponse and un-
truthful replies
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3. Measures of Loss of Privacy m
|-|'l"'

o _ max(P(y, = iU, P(y, =ilU,)) %wﬁ""
- min(PQy, =i[U,), POy =ilU)

(1<Ai<e0;i=10).
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For questioning design S:

s _max(a+b,b) and s max(l1-a—b,1-b)
min(a +b,b) min(l—a—b,1->b)

Designs with the same A; and A are equally efficient
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Ml maxs AMomax: The maximum loss which just guarantees full, truthful re-
sponse

T3

Model of truthful answering rate with respect to answer “1”:

100% ~

v

Maximum rate

xi,max

0%

Rate of truthful ansters

Loss of privacy
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4. Optimum Questioning Designs for Different Variables

4.1 Variables with A; ,,ux = Apmax = o

& .
Examples: “gender”, “month of birth” . A W "

Best strategy: D .

4.2 Variables with A; ,,ux < Agmax = o°
Examples: “theft at work”, “pretended sickness absence”

Best strategy: S3

11/13
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4.3 Variables with A; ,,ux < Agmax < o°

29  ¢¢

Examples: “domestic violence”, “support of death penalty”

Best strategies: 52, S35, 56, $8-S15

4.4 Variables with A; ,,ux = Apmax < e

29  ¢¢

Examples: “sexual behavior”, “tax fraud”

Best strategies: S1, 52, S5, §8-S15
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