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Ahstract

In assessing the prevalence of a sensitive attribute like habitual heroin consumption ina community of people, indirect questioning
is & necessity to extract truth on ensuring protection of privacy. The current literature seems to need supplementary specification of
arelevant practical and theoretical justification for one possibility by what is called an Item Count Technigue. This method can be
easily incorporated in large scale sample surveys where the medium of collecting information is a structured questionnaive. This
feature will make this technique attractive to social swrvey researchers. In this article we present an amendment to the currently
available technique rendering it well-equipped with a provision to protect privacy and also a sound theoretical foundation.
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L. Introduction

In asurvey Lo estimate the proportion of people bearing a stigmatizing characteristic like habiwal gambling, marijuana
consumption, experience of induced abortion, ax evasion, rash driving, ete., truth is suspected to be a casualty in
generating direct responses (DR). A classical altemative, namely the mandomized mesponse (RR) technigue miroduced
by Warner ( 1965) and developing rapidly even now is often criticized not only because of its exacting demands on the
skills of the respondents in handling the required devices, but mainly because this technigque asks respondents to provide
information that seems useless or even tricky. Simply because a respondent does not understand the mathematical
machmery behind the technigue, then the entire procedure seems suspect and the mterviewee may thunk that there 15 in
fact o way for the interviewer o find his/her exact status regarding the sensitive characteristic by processing the response
hefshe provides. Three altematives, namely the ltem Counting, the Nominative Technigue and the Three Card Method
are proposed in the literature. Details can be found in Droitcour et al. (1991, 2002), and Miller (1985), respectively. All
three of the altematives o RR are so designed that participants need not be aware that a special estimation technigue
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15 being used. In addition, the respondents provide answers that make sense o them and at the same time they are fully
aware of what they are evealing about themselves.

The current status of the ltem Count Technique, in our view requires amendments vis-a-vis its practicability and
theoretical sophistication. Section 2 elaborates on these. Concluding remarks constitute Section 3.

2, Description of applicability and theory of the Item Count Technigue

As per the available literature 1o date, the liem Count Technigue consists of taking two inde pendent samples, asking
each person in one of them to report to the investigator the number out of & given list of say, (7 items that are applicable
to him'her. All these items are supposed to be innocuous. Each person in the second sample from the same population
is requested to report the number of items applicable to him/her out of the same list to which one “stigmatizing™ item
is added. The sample mean number caleulated from the second sample minus that from the first sample is taken as
an estimate of the proportion of people bearng the stigmatizing (G 4+ 1)st item in the community. The role of the
(7 innocuous items is 1o induce & better respondent’s cooperation. They should be so chosen and worded in adequate
numbers as o ensure enough vanability in the numbers m which they apply o the people in the community.

It is clear that this echnigue can be incorporated into self-administered gquestionnaires for large scale sample surveys.
This feature makes the technique appealing 1o social survey researchers. However, in our view we are yel o be satisfied
about how 1o maintain secrecy for the respondents 1o whom all the (G + 1) items may apply or also, if none applies,
especially for those in the second sample. One way to minimize the chance of having respondents indicating agreement
with all &7 4 1 items, and thus revealing that they posses the sensitive chamctenistic, 15 to include i the hst of tems,
at least one item whose prevalence 15 extremely low or altematively multiple low prevalence wems. OF course, even in
this case, there 15 no guamntee that a respondent will not be found in a sitwation where hefshe has o report agreement
with all items.

A second minor disadvantage of the technique is that no precaution against a possible “negative”™ value for the
estimate has emerged as yel.

We propose the following courses of action. From a given community of N people, adopting a suitable common
design p choose two independent samples s and 52, say, of the same average sample size, say, v=13_, vis)p(s) where
vix) is the number of distinet units in a sample 5.

Every unit in 5 is then presented with a list of (G + 1) items of which the first ¢ are innocuous and the last or
(G 4+ 1)st item stands for “either one of a stigmatizing ie. “tainted”™ type, say, “T or a fresh item, say “F" which
is non-stigmatizing” or both of them. The person then is to give out the number of items that are true for him/her
Obwiously, this number must be ongof 0, 1, ..., (7, 7 4 1. It as elear that for such a person either T or F orboth T and
F or neither of Tand F may apply. Similady, to every person in the second sample 53 is given a list of (G + 1) items,
of which the first 7 items are exactly the same as those above, but the (G + 1)st item or the last item stands for “either
the non-applicability of T or the non-applicability of F7, including the non-applicability of both T and F. Thus, from a
person in the second sample, the number given out must be one of the numbers 0, 1, .., G, 74 1 as well. Clearly,
the respondent must understand that “either the complement of T, say, T° or the complement of F, say, F°7 or both
T and F* wgether may be applicable 1o him or her, or neither T° nor F© as well.

Let for a typical member i of the community chosen in 51, the number given out be denoted as vy and for a typical
member jof the community chosen in sz, the number given out be denoted as x ;.

Let m; (m; = () denote the inclusion probability of a unit § of the community in a sample chosen according 1o a
design p.

Let further, the fresh item F be so chosen that assuming the size N of the community as at keast moderately large,
the proportion (1 of the people in the community possessing F may be supposed to be a known number. For example,
F may be taken 1o denote that the year of birth of a person in ) is an odd number so that 0F may be taken to be l._,
Of course, F° then denotes an even number as the year of birth of a person. )

Now applying the Horvite=Thompson { 1952) method of unbiased estimation of a total and writing

Vi ]
Ny =f{.\'[}l=z ]"_‘ and Nr::f{.ﬂ'l}lzz -
e8] E: JEs2 4

we may state the following result
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Theorem 1. (1=t —t2 4+ | — Ul iv an unbiased estimator for the unknown proportion 1 of people bearing the tainted
characteristic T in the community.

Prool. Writing E, as the expectation operator with respect to the design p we get

Epl) =Ep(t) — Ep(n) + 1 —0p
= { proportion of people in the community bearing (T U F)
in combination with 1,2, ... . (7 or none of the G nnocuous ilems)
— {proportion of people in the community bearing (T° U F©)
in combination with 1,2, ... . (7 or none of the G mnocoous items) + 1 — 0f
= {proportion bearing T with or without any of the & ilems}
+ { proportion bearing F with or without any of the & ilems}
— {proportion bearing T and also F with or without any of the & items}
— 1 + {proportion bearing T and also F with or without any of the G ilems}
+1—iF
={l+0r—114+1—10F
=1l
on noting the DeMorgan’s law that T° U F° = (T N F)°; the proof is complete. 0
Oibserve that by construction, 0 is unlikely 1o wrn oul negative.
Recalling from Chaudhur and Pal (2002) that for the total ¥ = %, v the Horvite-Thompson’s estimator + =

tis) = ¥ . (n/me) based on a sample s chosen with a design p from a population of N units has
variance

N N
V) =) Z{nm—nu}(l—k——) E ﬁs: M)

k=1 I=k+1
for
;oo
=Y T, el Bt 3 meen
¥ Lo e

where I;; = 1if both i and j belong to 5 and zero otherwise and V), denotes the variance operator with respect to the
design p.
An unbiased estimator of V(1) is

T ol
TR — T Yk ¥y ¥ |HA
n Z Z i ] Z o T

kes lex =k kes

assuming throughout that myy = 0, ¥k = [
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So we may write the following:

Theorem 2.
(a) Volll) = V(i) + Vylta)
i [k 8 ve w\ I X o
SN | TR () SYCHE 15 LI

& 1 TETy — T ¥k Ty — gt Xp X <
o woem|T T ()23 2 ()G

i
| kesy fesyi=k A kv T I=k

|:"’ %]

A

3% TR E

kesy kes

=

el B

Proofl. Straightforward from (1) and (2). O

3. Concluding remarks and comments

With the above formulations the ltem Count Technique is hereby claimed to be a viable indirect gquestioning method
adequate for estimation with a respondent’s privacy well protected. It can be incorporated into large scale sample
surveys and this feature should make it quite appealing to social survey researchers.

It is clear from Section 2, that the mathematical formulation of the technique does not involve the value 7, i.e., the
number of statements aboul innocwous items. Therefore, the onus is upon the designer of the survey 1o select this value
and most importantly the statements themselves. Common sense suggests that this value should not be either very
small or very large, so that the cooperation of the respondents is not jeopardized and the statements should be chosen
in such a way that all of the numbers 0, 1, ..., G, 7 4 1 would be possible as potential answers. Further, the statement
involving the stigmatizing atribute should not necessarily appear as the last of the G + 1 statements, bul rather it is
preferable to appear somewhere in the middle. In addition, if this technigue is a part of a larger sample survey covering
issues other than the study of the tainted characteristic T as well, then those statements should not appear anywhere
else, for example as single statements in a questionnaire where the respondent indicates precisely histher answers.

For the ltem Count Technique, 1o increase the sense that the list of ilems serves a meaningful purpose and therefore
increase the level of cooperation of the participants, the items should seem to blend together and give the impression
that the number reported to the interviewer is a meaningful piece of information. Having this in mind, the G innocuous
items should not be totally unrelated o the stigmatizing (G 4+ 1)st item. In addition, some of the innocuous statements
could be phrased in a way similar to the statement regarding the stigmatizing chametenstic, as itis done in the sample
questionnaires below.

The way the item in the list regarding the sigmatizing characteristic for both samples is phrased may create suspicions
orconfusion similar to those in randomized response echnique. However, these disadvantages may be eliminated with
the approprate layoul of the lists. In addition, clear instructions should be given emphasizing the fact thal what is
important is the total score reported and not the answers to individual statements. Below are given two sample lists
which can be used 1o estimate the proportion of marijuana users in a certain community. The ilems in the lists are not
totally unrelated to cach other. On the contrary, they may be considered as items related o, say, childhood asthma, or
health in general. Thus, one may regard the lists as part of an extended questionnaire on health issues. A questionnaire
should be given o a paricipant with the clear instruction that it should not be returned to the interviewer. So the
instructions could be the following:

For each one of the following statements give a score of 1 in the dght column if the statement applies to you and
a score of 01 not. If a statement consists of two substatements, such as in Statement 2 or Statement 4, a score
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of 1 should be given if at least one of the substateinents applies and a score of 0 if none o1 wem aves. ount
the number of 1's put in the right column. This is the total score. Report the total score and nothing else. Do not
return the questionnaire. 1t is given 1o you for your convenience.

Ouestionnaire 1

Number Statement Score
| have never been hospitalized
2 Substatement 2a: 1 do have hay fever

Substatement 2b: 1 do have eczema

3 | have taken antibiotics during the last two years
4 Substatement da: 1 make use of marijuana
Substatement 4b: During my childhood 1 had asthma
5 At least one of my parents was a smoker during my childhood
6 1 consider smoking no less harmful than the use of marijuana

Total Score

Questionnaire 2

Number Statement Score
I have never been hospitalized

2 Substatement 2a: 1 do have hay fever
Substatement 2b: [ do have eczema

3 | have taken antibiotics during the last two years

4 Substatement da: 1 do not make use of marjuana

Substatement 4b: During my childhood [ did not have asthma

] Al least one of my parents was a smoker during my childhood
(i) 1 consider smoking no less harmful than the use of marijuana
Total Score
nk one of the
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