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Eliciting answers to 11 sensitive 11 questions, that is questions which the 

respondent may find embarrassing or incriminating, has recently received 

increasing attention. Two methods, the Warner randomized response technique 

and the Raghavarao-Federer block total response technique, have been proposed 

to obtain more truthful answers to sensitive questions than would be possible 

with direct questioning. In this paper, a third technique, a randomized form 

of the block total response technique, has been proposed, and the three methods 

have been compared in an experiment involving 84 = N = 7n subjects. Seven = v 

questions were asked in groups of three = k, with three of the seven being 

conside~ed of the sensitive type. A set of n = 12 persons responded to each 

of seven groups of three questions. A symmetrical balanced incomplete block 

design yit_h parameters v = b = 7, k = r = 3, and A = l was used to obtain the 

seve~ groups of size three each. Each of the three methods appeared an equal 
( ~ . ': ~ 

number of times in the first, sec~nd, and third order of presentation to the 
1". ;-~ 

respondent in order to assure that order of presentation was equally represented. 

The experiment served to provide factual information and experience and to 

provi~e a comparison of the three methods. Relative efficiencies of the three 

techniques are obtained from the variances for each question as well as with 

the actual data. 

*Number BU-525-M in the Mimeo Series of the Biometrics Unit, Cornell University. 
Partially supported under Public Health Research Grant 5-ROl-GM-05900 from the 
National Institutes of Health. 
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l. In t:roduction 

In the past few year,s;J>he· problem of obtaining truthful answers to sensitive 

questions has been given an increasing amount of attention. Three techniques 

have been proposed for dealing with this pro~lem --Warner's randomized response, 

Raghavarao-Federer's block total response, and a randomized form of the block 

total. Tnis paper will compare these three methods using seven different 

questions and a total of 84 = 7(12) individuals answering subsets of these 

seven questions. 

First, let us present a brief description and history of each of the three 

techniques, starting with the oldest one of the three, randomized response. 

Using the randomized response technique, the respondent answers one of two ques-

tions which have been randomly selected. He gives either a yes or no response 

and does not tell the interviewer which of the two questions he is answering. 

One of the questions is of the sensitive type, while the other is unrelated and 

not at all sensitive. For example, the first question might be, 11 Have you ever 
t: - ·. :..· 

cheated on a college exam?" and the unrelated question might be, 11 Is the last 
·; 

digit of your social security number either 7 or 8? 11 • The interviewer would 

record only a yes or no answer and because the interviewer did not know which 

question the response was to, the respondent should feel confident in giving a 

truthful response. 
; ,._. >. 

In order to estimate the number of yeses or noes to the sensitive question, 

one needs to know the proportion of respondents answering each question. This 

is very easily done, for example, by asking the individual to answer the first 

question if the last digit of his social security number is o, 1, 2, 3, 4, 5 or 

6 and answer the second question if the last digit is 7, 8, or 9. Using the 
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second· question. sta~~P. ~b_oye, ~pe would also. know the proportion of individuals 

answering "yes" to that question, assuming, of course, t~at last digits of 

soci~l se~~~ty ~umbers ar~ randomly and U?iformly distributed. An estimate, 

then, .of th:e proportion of people answerip..g "yes" to the sensitive question 

could be obtained. as follows: 

P (Yes answer) = P (Yes on first question) 

.:.. 

+ P (Yes on second question) 

= P (fifst'question is chosen) 

P (Yes/first qu.estion) 

+ P (second question is chosen} 

• P (Yes/second question} 

Rewriting this, we obtain: 

P (Yes/ first question) 

After substituting in all known quantities, we are left with simply solving for 

P(Yes/first question), which is what we were interested in. In our survey, we 

set up the questions so that th~_P(first question chosen) was always equal to 

0.7 and the P(Yes/second is cho$en) was always equal to l· Note that it was 
. ·t:.' 

assumed that birthdates were uniformly distributed throughout the year. This 

assumption probably is not true. Hence, it would have been better to use a 

certain number of days, say nine, each month to achieve the desired ratio. 

Further discussion and a history of the randomized response technique may 
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be found in~ To~ The .Answer Without Being~ You've Asked~ Question, 

Campbell and Joiner [1973} and in the references cited therein. 

Next it seems appropriate to discuss the two most recent techniques, block 

total response procedure and an extension of this, randomized form of the block 

total. With the block total response technique we use a balanced incomplete 

block design and obtain a total response for a set of k questions. For example, 

an interviewer might set up seven questions and ask each of N = 7n individuals 

to give a total response for his answers to the three questions in the T. 
~ 

(i=l,2,3,···,7) that he received. A set of n individuals receive, without 

replacement, a given Ti • 

Frcm these totals fqr the different sets of questions, where each set of 

questions and each question appears an equal number of times, estimates for 

each particular question can be obtained. First assume 

\ 
- -

xli = + eli , ~i =X + e2i ' x3i = x3 + e3i 2 

(l) - -x4.:.:.:;: x4 + e4i ' x5i = x5 + e5i ' x6i = x6 + e6i ~-: 

-
~i ::: 

~ + e7i 

where xli'~i,x3i'···,~i are answers to 1,2,3,···,7 respectively, and xl,k2,x3, 

· · · ,i.. are population means for questions 1,2;3,· ··,7. Let Y .. be the total of 
"( ~J 

the answers for the jth respondent answering the ith set of questions 
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ylj = xlj + 'X 2j + x4j 
....... 

y2j = ~j +_ X.3j ,. + x5j 

yjj = x3j + X4j!+ x6j 

(2) y4j = x4j + x5j + ~j 

y5j = x5j + x6j + xlj 

Y6j = x6j + X..,j + ~j 
i~. . ''· 

Using (1) in (2), and omitting the ehi terms we obtain estimates for individual 

questions as follows: 

.A 

5S_ = [Y1• +Y5• +Y7: -(Y2• +Y3• +Y4• +Y6• )/2]/3n 

.A 

X2 = [Y1.+Y2.+Y6.-(Y3.+Y4.+Y5.+Y7.)/2]/3n 

.A 

x3 = [Y2.+Y3• +Y7.-(Y1.+Y4.+Y5.+Y6• )/2]/3n 

A 

(3) X4 = [Y1.+Y3.+Y4.-(Y2.+Y5.+Y6.+Y7• )/2]/3n 

.A 

x5 = [Y2• +Y4• +Y5• -(Y1• +Y3• +Y6• +Y7• )/2]/3n 

.A 

x6 = [Y3.+Y5.+Y6.-(Y1.+Y2.+Y4.+Y7• )/2]/3n 

"' ~ = [Y4.+Y6.+Y7.-(Y1.+Y2.+Y3.+Y5• )/2]/3n 

where n is the number of people answering a given set of questions. 
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The method for obtaining the estimates ·using·· the random~zed form of the 
' 

block total is the same as given above for the block total response. The 

only difference with this technique is in the manner in which an individual 

receives the set of three questions to be answered. With·this method he chooses 

a number at random (without replacement) and answers a set of questions corres-

pending to that number. Thus, the interviewer not only does not know what the 

respondee had answered for a particular set of questions, but he does not even 

know which set of questions the respondee has answered. 

Further discussion of the block total response technique may be found in 

Raghavarao and Federer [1973]. 



2. Procedure 

First, it was decided to use as the sample the students in the Statistics 

and Biometry 200 course because of the ease in reaching them and also because the 

number in the course was close to the number we planned on working with. Then the 

following seven questions, only 2, 4 and 6 of which are sensitive, were chosen 

(questions 3 a.nd 5 may also be partially sensitive): 

Ql: 

Q2: 

Are you under 21 years of age? 

yes (o) no (1) 

Did you cheat in any way on the Statistics 200 prelim that you took last week? 

yes (2) no (3) 

In general, are you ha.ppy with your decision to come to Cornell? 

yes ( 1) no ( 0) 

While at Cornell, have you ever stolen money or any other article worth over 
~5.00 from a friend, roommate, employer or anyone else? 

yes (3) no (2) 

Q5: Does your parent earn more than ~25,000 a. year? 

yes (0) no (1) 

Q6: Have you smoked any m.a.rijuana during the past two weeks? 

yes (2) no (3) 

~: Are you enrolled in the College of Agriculture and Life Sciences? 

yes (1) no (o) 

A copy of one questionnaire used is given in Appendix A. The complete set of T1 

is given in Appendix B. 

A primary problem here was in deciding on a good procedure for coding the 

answers, yes or no. Because in the block total procedures only a total is given, 

the coding must be such that there are at least two ways of getting any total. 

Although the above coding procedure is not perfect, it is a. much better method 

than simply coding all "yes" answers 0, and all "no" answers 1, for example. More 

work is needed on this aspect of the block total technique. 
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The seven questions were then broken up into seven subsets of three questions 

each with: 
. :.r·. 

/ Tl = Q5,Q6,Ql. 

T2 = Q4,Q5'~ .. 

T3 = Q3,Q4,Q6 

(4) T4 = Q7,Ql,Q3 

T5 = Q6'~'Q2 

T6 = Ql'~'Q4 

T7 :;:- Q2,Q3,Q5. 

The three procedures ''~ere coded as follows: 

I = Randomized Response Procedure 

II = Block Total Response Procedure 

III = Randomized Form of Block Total Response Procedure 

Each person answered a set of questions using each of the three methods.· Since 

the order in which the techniques were presented might somehow affect the 

result, the following set of six sequences of the techniques was used. 

81 = '.I, II, III s4 = II, III, I 

82 = I, III, II s5 = III, I, II 

83 = II, I, III 86 = III, II, I 

Then for 42 respondees we used the following setup: 
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:iets "Of Seven Pf?ople · 

1 2 3 
... 4 

5 6 7 
-·- -------·- ------·-·----· ~- .... ----··-·---·------

s1 (I,II,III) T71'6 Tl T7 T2Tl 
·:.:):.o T T 

3 2 
. T 'T 

4 3 T5T4 T6T5 

s2 (I!III,II) T2T~ '1'3'1'4 ·r ·r . j ir 5 · .... -..j . T5l'6 T6T7 T7Tl TlT2 

s3(II,I,III) 
... 

±5i7·:·~_,, 
T3T5 T4T6 T6Tl T7T2 Tl T3 T2T4 

')':.' 

s4 (II, III, I) T4T7 T_T1 ) ... :•·. T6T2 T7T3 TlT4 T2T5 T3T6 

s5(III,I,II) T5T2 T6T3 T7T4 
.. ·r1 T" T2T6 T3T7 T4Tl . ? 

86 (III, II,I) T6T4 T7T5 TlT6 ·r,.,T7 .:. T3Tl I'4T2 T5T3 

where the first T in each pair corresponds to procedure I and the second T 

corresponds to procedure II. 

Each person received four pages stapled together (see Appendix A). On 

the first page was a brief introduction and general instructions. The next 

three pages were stapled together in the order they were to be done. When 

the student reached the page with procedure III on it, he was instructed to 

choose a cork without replacement from a jar of corks numbered 1 through 7, 

and answer the set of questions corresponding to that number. .~ter completing 

this page he tore off the page and placed it in a big box; thio further helped 

to secure his anonymity. In the other two procedures, instructions and ques-

tions to be answered were indicated. 

After the first six blocks of seven had been completed by the 42 respondees, 

another 42 students followed the same set up to obtain the 84 responses. 
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In general survey practice,.a plastic jar with n corks numbered 1, n corks 

numbered 2, n corks numbered 3, ···, n corks numbered 7, could be used. Then 

when one gets down to the last few corks, a check could be made to determine 

which numbers remained. If only one or two numbers remain, several corks with 

the ~ame numbe~. could be added to give a sense of anonymity to the respondee. 

It w~s found that students felt much more secure about their anonymit¥ with 

procedure III than with the other twC" procedures. This appears to show up in 

their answers to question number 2, where the percentage by procedure III was 

much higher than for procedures I and II • 
.• L 

;_,..' 



3· Summarized Data ~nd Calculations 

The total number of '·yes" responses for each S. (j=l,2, • • • ) , and for each 
J 

question for the randomized response technique is: 

Number "Yes" 

Question I.l I.2 

1 12 13 
2 3 5 
3 15 13 
4 3 4 
5 4 6 
6 6 7 
7 12 15 

-------· 
Sequence I.l !.2 

----
1 10 10 
2 8 13 
3 9 7 
4 8 13 
5 ll 12 
6 ... ~ - . - 9 7 

The total for each Ti over all Sj over Block Total I and II and for Randomized 

form of Block Total I and II is: 

II III 

tT1 51 42 

tT,.., 43 ~4 
G 

1:T3 65 65 

1:T4 22 21 

1:T5 77 75 

1:T6 67 65 

1:T7 55 57 

The calculations for the randomized response technique are: 
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P(Yes ansi>ler) = P(Yes on first question'f . 

. -· 
· ·+ P(Yes on second question) 

... , . 

= P(f.irst question chosen ) · P(Yes/ first question) 

· .· + P( second question chos-en) ·. P(Yes/ second question) 
. -- . -

In computational form: 

P(Yes/first question) = [P(Yes answer) - P(second question is chosen) 

• P(Yes/ second question)] /P(first question is chosen) . 

Substituting in the knovm values we have 

P(Yes/first question) = P{Yes answer} ~·3H~} 
0.7 

P(Yes answer) - .20 = 0.7 

where P(Yes answer)- is·the proportion of "Yes'' responses ,;for a particular question. 

Estimates for each question using the Randomized Response ProcedUre are: ·· 

Q. 

x2 = o.o3 

..... ·-:. .. ; 

A 

~ = o. 79 
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In: the _Block. T.otal Response Proc~d~e-, 

'· Questi'on 1 ab:P~ars in Tl' T4, and T6; 

Question 2 appears in T5' T6' and T7; 

Question 3 appears in T3' ·T4, and T7; 

Question 4 appears in T2' T3' and T6; 

Question 5 appears in Tl' T2' artd T7; 

Question 6 appears in Tl, T3' and T5; 

Question·7 aj;lpears in T2; ·' T4, and T5• 

The estimate for question 1 is, for Y. - response to TJ.. for n individuals J.• 

i_ = yl• + y4· + y6• - i(Y2.+Y3.+Y5.+Y7.) 
-"l 3n 

= 51 + 22 + 67 - ~(43+65+77+55) = 
36 

0.56 • 

The estimates for the other questions were obtained in the same manner. 

For questions that were not coded 0 - 1, after the esttmate was obtained, the 

digit to the left ~f the decimal point was ·subtracted so that estimates could 

be more easily compared. The estimated proportions are: 

"' 
~ = 3.0138 - 3 = 0.01 , 

"'·. :x3 = o.64 , 

"' 
x4 = 2.0138 - 2 = o.o~ ' 

"' 
x6 = 2.7638- 2 = 0.76 ' and 

"' 5L, = o. 64 • 
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In the randomized form of block total;·the·estimated proportions are obtained 

inr the same manne~ as the block total re~ponse procedure above, and are: 

"' xl = 0.21 
' 

"' 
1 ~ = 3.0833 - 3= o.o8 ''·:·' 

"' 
~ = 0.83 J 

"' x4 ~ ~.125o - 2.= o.12 , 

"' x6 ~ 2.~583 .. 2 = o.46 , and 
. '· 

"' X., .. ;~ . o. 71 • 

The estimates are summarized below: 

I. Randomized R~spo~s§;f. ,n .. :Block ,Total 'LIII. Randomized Block Total 
.· . ....._...~.~-··· 

0.71 0.56 0.21 
A. 

0.03' 
~, ' .'·6 .. {)1 ~ .. - o.o8 

0.83 0.64 0.83 

0.01 .. 0.01 0.12 
~ . 

O.ll .. 0.93. . 0.83 

i_:·.· i6 . • lt{ 
~-~if~1........ ; .. ~ 

0.23 0.76 0.46 

,· .. 

0.79 .(). 64 0.71 

From the class roster, we could check to find out the number of students 

who were actually enrolled in the 'coliege of Agriculture and Life Sciences 

(question 7 from the survey).. Out of the 97 students enrolled in the course, 71 

of them were in the College; .~his is· .7,3%._.. 'I'h;i.s .. value of' 0. 73 corresponds closely 

: . .- ;·,_ .. 

· ... _• 

.. . . . 
.. !.,. 
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to the estimates obtained b;y using our three techniques. 'Ihe discrepancies are 

0.06, -0.09, and -0.02 for methods I, II, and III respectively. The graphical 
. . 

representation of the above reslilts is given in Figure 1. 

Considerable discrepancies were obtained for question 5 by the randomized 
. 

response technique and the other two procedures. From discussions with students .. 

it would appear that a figure of 11% of parents with income over ~25,000 is an 

unusually low figure, but that a figure of 93% by the block total response method 

is somewhat high. Likewise, it is doubtful if 76% of the students smoked marijuana 

during the past week (ques,tion 6 and the block total response technique). 

The data are presented'::in Appendix C. 

• 
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Figure 1. Responses for seven questions from three methods, 



4. Variances of Estimators for tbe Three Methods - --
The variance of the estimated percentage p by the randomized response pr~

cedure, I, is well known, being the estimated variance p(l-~)/kn divided by nf 

where n is the fraction answering the sensitive question; in our case n z .7 • 

Two methods have been devised for estimating the variances of the estimated per-

"' oentages Xi for the block total response procedure, II. The same procedures may 

be used for the randomized block total r·esp~nse technique III. 

TheY .. , 1=1,2,···,7 and j=l,2,···,n=l2, are statistically independent since 
~J 

a simple random sample of n individuals was selected to answer each T1 and the 

T1 were not used on the same individuals. Hence, we may compute the variance of 

a given Y. as 
~· n 

V(Yi.) ::: [ L y~j -
j=l 

n 

( L Yij )2/n]n(n-l) 
j=l 

Using the formula the various variances were nbtained as: 

Question set Set II Set III 

Tl 0.0170 0.0833 

T2 0.0827 o.o657 

T3 0.0372 0.0221 

T4 o.o884 0.0777 

T5 0.0221 o.o625 

T6 0.0~21 0.0372 

T7 0.0221 0.0.322 
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Method ..W.: 
Under the asaumption of independence of respense to the k questions in a 

,.. 
block, the variance of xi is, for k = 3, 

"' V(Xi) = [sum of variances of Thin three blocks where 

question i occurred plus one-fourth of variances 

of blocks where i did not occur ]/9 . 

For example, question j_ occurred in blocks T1, T4 and T6• The estimated variance 

for question one is 

= [0.0170 + 0.0884 + 0.0221 + (0.0827 + 0.0372 + 0.0221 

+ 0.0221)/4]/9 = 0.0187 • 

The remaining variances for both sets II and III are computed similarly and are 

given in Table 4.1. 

Method lUJ: 
..... 

The second method for computing the variances of the xi is more akin to the 

"' variance component procedure. Here we obtain negative estimates for V(Xi). 

The method is as follows. Use the sarr.e procedure for estimating the variance as 
A 

was used for the mean xi with the variances of the yi being used in place of 
n 

the 1: Y. .• For example, for the first question, the variance is 
j=l ~J 

= [0.0170 + 0.0884 + 0.0221- (0.0827 + 0.0372 + 0.0221 

+ 0.0221)/2]/3 = 0.0152 • 
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A 

The estimated variances of the Xi for both sets II and III are obtained as above 

and are presented in Table 4.1. 

Owing to the relatively small sample size, n = 12, individual comparisons 
~ ~ 

for the X. are of little value. 
1 

The average variance over all xi is of value, 

however. We note that the average variance for the block total response, set 

II plus III, by method (i) is about three times larger than the variance for 

the randomized response. For method (ii), the average variance for the block 

total response is about twice as large. 

A 

Suppose that the variance of all xi is the same, say a2, and fUrther suppose 

that all responses to questions in each block are independent. Then fork.= 3, 
A 

V(X1 ) = 12a2/9n = 4a2/3n by method (i). Since the randomized response is obtained 

on each of three individuals the variance by the randomized response procedure is 

a2/3nU2 = a2/3(.7)2 n = a2/1.47n. Thus, the ratio of the variances of the block 

total response to the randomized response procedure is 4a2/3n/d2/1.47n which is 

approximately equal to two. The average estimated variance for the randomized 
A 

response technique is probably too low, since two of the X. are near zero. 
1 

The time required to conduct three randomized response questions is more 

than three, k in general, times longer than for the block total response tech-

nique. Hence, the fact that the variance of the former is smaller than for the 

block total response must be interpreted in light of cost of interviewing. When 

cost is considered it is not at all certain that the efficiency of the randomized 

response procedure will be higher. 
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Table 4.1. Estimated variances for the three procedures. 

Methe~d (i) Method (ii) 

Variance I II III II III 

"" 
V(~) 0.0117 0.0187 0.0271 0.0152 0.0356 

A 

V(~) 0.0016 0.0136 0.0216 -0.0154 0.0025 

A 

v(x3) o.ooao 0.02o4 0.0216 0.0252 0.0026 

A 

v(x4 ) o.ooo6 0.0199 0.0210 0.0224 -0.0010 

A 

v(x5) 0.0055 0.0182 0.0257 0.0123 0.0272 

A 

v(x6) 0.0100 0.0145 0.0246 -O.Olo4 0.0205 

"" 
v(~) o.oo94 0.0235 0.0277 o.o48o 0.0395 

Average O.Oo67 0.0184 0.0241 0.0139 0.0181 



5. Conclusions 

The estimates that were obtained using each of the three methods seem to 

correspond fairly closely on questions 21 31 4 and 7, but a poor correspondence 

occurs on questions 1, 5 and 6. Looking back in the summarized data and calcula

tions, Section 21 and also at the graph in Figure 1, we see that the totals here 

for block total and the :candomized block total are all fairly close, except for 

T1 which corresponds to questions 5, 6 and 1. The total for Method II is 51, 

while that for III is 42. Sampling error seems to be the only cause of this 

discrepancy. The other Ti agree much more closely. With each Ti being answered 

only 12 times under each technique by· different people, and each question being 

answered 36 times under each, sam~ling error is a likely possibility. With a 

much larger sample this discrepancy would probably not occur. 

After administering the survey on the 84 students and listening to their 

comments and then tabulating and calculating results, a few conclusions can be 

made. The primary point is that the third technique, randomized form of block 

total, is most likely the best of the three methods studied. Students seemed 

to be the most satisfied with this method as to their anonymity. The interviewer 

did not know who had chosen which cork number, and after the student placed his 

paper in the box the interviewer could not tell whose paper was whose. This 

additional level of anonymity seemed to leave the students most satisfied. 

After explaining the three techniques to the students and trying to make them 

believe that their answers would truly be anonymous, some students still lacked · 

confidence. Some said that no matter what an interviewer told them, they still 

would not answer a "sensitive" que:3tion honestly if an honest answer could 

incriminate or emba:t'rass them. They felt that there must be same way the inter

viewer could find out an individual's answers if he wanted to. This seems to be 
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the biggest problem facing users of these three techniques. An interviewer is 

going to have to be trained so that his introductory remarks will instill a 

high level of confidence in the respondent, and this will not be an easy task. 

To get an even better insight into the randomized response, block total, 

and randomized block total as methods for obtaining truthful answers to sensitive 

questions a much larger sample will ha~re to be taken. Although 84 seems like a 

fairly large number, it really is not when each question is answered only 36 

times. Further research is needed in this whole area. 
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Appendix ! -- Sample questionnaire given to a single interviewee. 

This survey is designed for the purpose of comparing three methods of obtain

ing truthtul answers to questions that an individual might feel are embarrassing, 

incriminating, or both. All three methods are aimed at keeping the individual's 

answers completely anonymous. i/e are not interested in how particular individuals 

answer specific questions, but rather in estimating the number of indi vi.duals 

responding in a certain way (either yes or no). 

Results of this survey will be summarized and analyzed and then presented 

to you at a later date. 

After finishing this survey 1 some of you may want to construct a similar 

survey using one or more of these three methods and your own questions for your 

term project. 

Ahen you have completed all three sections, please write down any comments 

you have concerning the three procedures. Did you feel as though your answers 

were really anonymous? Why or why nott Write comments on back of this page • 
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I. Randomized Response Procedure 

.In this method you are to ans'lirer one of two questions according to the 
procedure indicated. You give only one answer in each pair of questions, and 
because of the way this method is designed the interviewer cannot tell which 
question you have answered. The interviewer kno1izs only the proportion of 
times the question is ans,o~ered. 

1. Answer question A if the last digit of your social security number is 
O, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8 or 9· 

Question A: Does your parent earn more than $25,000 a year? 

Question B: Is your number 7 or 8 (as opposed to 9)? 

Answer: Yes No ----
2. Answer question A if your birthday falls between January 1 and September 

12. Answer B if your birthday falls between September 13 and December 31. 

Question A: Have you smoked any marijuana during the past two weeks'? 

Question B: Is your birthday between· September 13 and November 25? 

Answer: Yes No ----
3· Draw a cork and note its color, and if it is wbi~, also note its nu.d>er. 

Answer question A if it is red and question B if it is white. 

Question A: Are you under 21 years of age? 

Question B: Was the number on your cork 1? 

Answer: Yes No ---
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II. Block Total Response Procedure 

For this procedure you are a~ked to give only a total of your answers to 

the three questions. Please do not, unless you wish tc, indicate what ycu 

answer for individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell how you have answered 

individual questions. For example if your total was 4 you could have answered 

in any of the following ways: 

1. 0 CD l. 0 0 
2. ® 3 2. 2 ® 
3· 0 0 3· l @ 

= 4 = 4 

3. In general, are you happy with your decisicn to 

come to Cornell? 

4. wnile at Cornell, have you ever stolen money 

or any other article worth more than S5.00 

frcm a rocmmate, friend, employer, or anyone 

else? 

6. Have you smoked any marijuana during the past 

two weeks? 

Total for the three questions: 

1. ® 1 

2. 2 Q) 
3· (f) 0 

= 4 

Possible Answers 

Yes (1) No (o) 

Yes (3) No (2) 

Yes (2) No (3) 
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III. Randomized l'o"MD of Block Total Respon3t; 

Without looking, select a cork from the jar. Observe the number on the 

cork. This number will correspond to a certain set of questions that you will 

answer. The seven questions are: 

1. Are you under 21 years of age? 

Yes ( 0) No (1) 

2. Did you cheat in any way on the Stat 200 prelim that you took last 

week? 

Yes (2) No (3) 

3· In general, are you happy -.;dth your decision to come to Cornell? 

Yes (l) No (0) 

4. wbile at Cornell, have you ~ver stolen money or any other article 

worth over 85.00 from a rocffimate, friend, employer, or anyone else? 

Yes ('~) No (2) 

5. Does your parent earn more than t25,000 a year? 

Yes ( 0) No (1) 

6. Have you smoke:l any ma.1·ijuana during the past two weeks? 

Yes ( ~~) No (3) 

7· Are yot' enrolled in the College of Agriculture and Life Sciences? 

Yes (1) No (o) 

Do not give answers to individ.Ial questions but rather a total of your 

three ans\·Ters. 

If the number on your cork was 1, give a total 
for questions 1, 2, 4 

If number was 2, give total for ~> 3, 5 

If number was 3, give total for :, 4, 6 

If number was 4, '~i ve total for '+, 51 7 

If number was 5, give total for 5, 6, 1 

If number was 6, give total for 6, 7, 2 

If number was 7, give total for 7, 1, 3 

Answer ----
Answer ----
Answer ----
Answer ----
Answer ----
Answer ----
Answer 

No~1 fold this page ir. half and place in the box provided. This is to 
insure that your answers remain anon~ous. 



Appendix ~ -- Complete set nf all questionnaire forms for three techniques. 

This survey is designed for the purpose of comparing three metheds of 

nbtaining truthful answers to questions that an individual might feel are embar

rassing, incriminating, or bnth. All three methods are aimed at keeping the 

individual's answers completely anonymous. We are not interested in how parti

cular individuals answer specific questions, but rather in estimating the number 

of individuals responding in a certain way (either yes or no). 

Results of this survey will be summarized and analyzed and then presented 

to you at a later date. 

After finishing this survey, some of you may want to construct a similar 

survey using one nr more of these three methods and your own questions for your 

term project. 

When you have completed all three sections, please write dnwn any comments 

you have concerning the three procedures. Did you feel as though your answers 

were really anonymous? Why or why not? Write comments on back of this page. 
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I. Randomized Respcns~ Pr~cedl~e 

In this method you are to ans"~<!er one of two questions ::tccording to the 
procedure indicated. You give onl~,r one answer in each pair of questionsJ and 
beca.une of the way this method is designed the intervie~·rer cannot tell which 
question you have answered. The interviewer knO\Is only the proportion of 
times the question is answered. 

1. Answer question A if the last digit of your social security number is 
o, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8 or 9. 

Question A: Does your parent earn more than ~25,000 a year? 

Question B: Is your number 7 or 8 (as op}?osed to 9 )? 

Ans"t-1er: Yes No ----

2. Answer question A if your birthday falls beh1een January 1 and September 
12. Answer B if your birthday falls between September 13 and December 31. 

Question J\.: Have you smoked any marijuana during the past two v1eeks? 

Question B: Is your birthday betl-1een Se:ptcmber 13 and November 25? 

Answer: Yes No ___ _ 

3· Dra"t-1 a cork and note its color, and if it is whi:te, also note its m;JTiber. 
Ans..,.,•er question A if it is red and question B if it is 'llhite. 

Question A: Are you under 21 years of age'? 

Question B: Was the number on your cork 1? 

Answer: Yo3 No --- --·-·--- --·-·---
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I. Randomized Response Procedure 

In this method you are to answer one of two questions according to the 
procedure indicated. You give only one answer in each pair of questions, and 
because of the way this method is designed the interviewer cannot tell which 
question you have answered. The interviewer knows only the proportion of times 
the question is answered. 

1. Answer question A if the last digit of your social security number is 
O, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8 or 9. 

Question A: While at Cornell, have you stolen money or any other 
article worth over ~5 from a roommate, friend, employer, 
or ar~ne else? 

Question B: Is your number 7 or 8 (as opposed to 9)? 

Answer: Yes -------
No ______ __ 

2. Answer question A if your birthday falls between January 1 and Sept~er 
12. Answer B if your birthday falls between September 13 and December 31. 

Question A: Does your parent earn more than ~25,000 a year? 

Question B: Is your birthday between September 13 and November 25? 

Answer: Yes ~ ------- --------
3· Draw a cork and note its color, and if it is white, alse note its number. 

Answer question A if it is red and question B if it is white. 

Question A: Are you enrolled in the College of Agriculture and 
Life Sciences? 

Question B: Was the number on your cork 1? 

Answer: Yes No ------- --------
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I. Randomized. Respon--:e "Procedur~ 

In this method you are to answer one of two questions according to the 
procedure indicated. You give only one answer in each pair of questions, and 
because of the way this method is designed the interviewer cannot tell which 
question you have answered. The interviewer knows only the proportion of 
times the question is answered. 

1. Answer question A if the last digit of your social security number is 
0, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8 or 9. 

Question A: In general, are you happy with your decision to come to 
Cornell? 

Question B: Is your number 7 or 8 (as opposed to 9)? 

Ansv1er: Yes No --- ----

2. Answer question A if your birthday falls between January 1 and September 
12. Answer 3 if your birthday falls between September 13 and December 31. 

Question A: While at Cornell, have you ever stolen money or any 
other article worth over $5 from a roommate, friend, 
employer, or c.nyone else? 

Question B: Is your birthday between September 13 and November 25? 

Answer: Yes No ---- ---
3· Draw a cork and note its color, and if it is white 1 also note its number. 

Answer question A if it is red and question B if it is white. 

~uestion A: Have you smoked any marijuana during the past two weeks? 

Question B: \-las the number on your cork 1'? 

Ans•fler: Yes No ---- ----
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I. Randomized Response Procedure 

In this method you are to anwer one of two questions according to the 
procedure indicated. You give only one answer in each pair of questions, and 
because of the way this method is designed the interviewer cannot tell which 
question you have answered. The interviewer knows only the proportion of 
times the question is answered. 

1. Answer question A if the last digit of your social security number is 
O, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8 or 9. 

Question A: Are you enrolled in the College of Agriculture and Life 
Sciences? 

. Question B: Is your number 7 or 8 (as op:posed to 9)? 

Answer: Yes ---- No ___ _ 

2. Answer question A if your birthday falls between Januar,r 1 and September 
12. Answer B if your birthday falls between September 13 and December 31. 

Question A: Are you under 21 years of age? 

Question B: Is your birthday between September 13 and November 25? 

Ans>-1er: Yes No ---- ----
3· Draw a cork and note its color, and if it is white, also note its ~Umber. 

Answer question A if it is red and q_uestion B if it is white. 

Question A: In general, are you happy with your decision to come to 
Cornell? 

Question B: Was the n~er on your cork 1? 

Answer: Yes No ---- ----
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I. Randomized Response Procedure 

In this method you are to 2nswer one of two questions according to the 
procedure indicated. You give only one answer in each pair of questions, and 
because of the way this method is designed the interviewer cannot tell which 
question you have answered. The intervie,.,er knows only the proportion of 
times the question is answered .• 

1. Answer question A if the last digit of your social security number is 
0, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8 or 9. 

Question A: 1Iave you smoke~ any marijuana during the past two weeks? 

Question B: Is your number 7 0r 8 (as opposed to 9)? 

Answer: Yes No ---- ----

2. Answer question A if your 0irthday falls between January 1 and September 
12. Answer B if your birthday falls bet\teen September 13 and December 31. 

Question A: Are you enr0lled in the College of Agriculture and Life 
Sciences? 

Question B: Is your birthday between September 13 and November 25? 

Answer: Yes No ----

3· Draw a cork and note its color, and if it is white, also note its number. 
Answer question A if it is rs~ and question B if it is white. 

Question A: Did you cheat in any way on the Stat. 20J prelim that 
you took last week? 

Question B: Was the number on your cork 1? 

Ans-v1er: Yes ---- No ___ _ 



- 33 -

I. Randomized Response Procedure 

In this method your are to answer one of two questions according to the 
procedure indicated. You give only one answer in each pair of questions, and 
because of the way this method is designed the interviewer cannot tell which 
question ~ have answered. The interviewer knows only the proportion of 
times the question is answered. 

1. Answer question A if the last digit of your social security number is 
0, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8 or 9. 

Question A: Are you under 21 years of age? 

Question B: Is your number 7 or 8 (as opposed to 9)? 

Answer: Yes No ----

2. Answer question A if your birthday falls between January 1 and September 
12. Answer B if your birthday falls between September 13 and December 31. 

Question A: Did you cheat in any way on the Stat 200 prelim that 
you took last week? 

Question B: Is your birthday between September 13 and November 25? 

Answer: Yes ---- No ___ _ 

3· Draw a cork and note its color, and if it is whi~e, also no~e its number. 
Answer question A if it is red and question B if it is white. 

Question A: Whj_le at Cornell, have you ever stolen money or any 
other article worth over $5 from a roommate, friend, 
employer, or anyone else? 

Question B: Was the number on your cork 1? 

Answer; Yes ---- No ----
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T7 
I. Randomized Response Procedur2 

In this method you are to answer one of two questions according to the 
procedure indicated. You give only one answer in each pair of questions, and 
because of the ~-1ay this method is designed the interviewer cannot tell which 
question l_o_~ have answered. Th'" ~-ntervie'I-Jer knows only the proportion of 
times the question is answered. 

1. Answer question A if the last digit of your social security number is 
0, 1, 2, 3, 4, 5 or 6. Answer question B if the last digit is 7, 8, or 9. 

Question A: Did you cheat in any way on the Stat. 200 prelim 
that you took last week? 

Question B: Is your number 7 or 8 (as opposed to 9)? 

Ans,·7er: Yes No ----· ---

2. Answer question A if your birthday falls between January 1 and September 
12. Answer B if your birthday faJls between September 13 and December 31. 

Question A: In general, are yOU happy with your decision to come 
to Cornell? 

Question B: Is your birthday between Sept. 13 and November 25? 

Ans'l-ler: Yes No ---- ------·- ----

3. Draw a cork and not co its color, and if it is white 1 also note its '.nu:t!lber. 
Answer question A if it is red and question B if it is white. 

Questicn A: Does your parent earn more than ~25, 000 a year? 

Question B: Was the number on your cork 1? 

Ans111er: Yes No ---- ----
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II. Block Total Response Procedure 

For this procedure you are asked to give only a total of your answers to 

the three questions. Please do not, unless you wish tc, indicate what y0u 

answer for individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell how you have answered 

individual ~uestions. For example if your total was 4 you could have answered 

in any of the following ways: 

1. 0 ~ 1. 0 0 
2. ® 3 2. 2 ® 
3· 0 0 3· 1 @ 

= 4 = 4 

5. Does your parent earn more than t25,000 a year? 

6. Have you smoked any marijuana during the past 

two weeks? 

1. Are you under 21 years of age? 

Total for the three questions: 

1. ® 1 

2. 2 ~ 
3· ® 0 

= 4 

Possible Answers 

Yes (0) No (1) 

Yes (2) No (3) 

Yes (0) No (l) 
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II. Block Total Response Procedure 

For this procedure you are asked to give only a total of your answers to 

the three questions. Please do not, unl2ss you wish tc, indicate what y<'u 

answer for individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell how you have answered 

individual questions. For example if your total was 4 you could have answered 

in any of the following ways: 

1. 0 CD 1. 0 0 
2. ® 3 2. 2 ® 
3· CD 0 3· 1 @ 

= 4 = 4 

4. While at Cornell, have you ever stolen money or 

any other article vTOrth more than /35.00 frcm a 

roommate, friend, employer, or anycne else? 

5. Does your parent earn more than S25,COO a year? 

7. Are yvu enrolled in the Cc>llege of Agriculture 

and Life Sciences? 

Total for the three questions: 

1. ® 1 

2. 2 a:\ 
3· CD 0 

= 4 

P...:ssible Answers 

::es ( 3) No (2) 

Yes (o) No (1) 

Yes (1) No (o) 
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II. Block Total Response Procedure 

For this procedure you are asked to give only a total of your answers to 

the three questions. Please do not, unless you wish tc, indicate what y~u 

answer for individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell bow you have answered 

individual q_uestions. For example if your total was 4 you could have answered 

in any of the following ways: 

1. 0 CD 1. 0 0 
2. ® 3 2. 2 G) 
3· 0 0 3· 1 @ 

= 4 = 4 

3. In general, are you happy with your decisicn to 

come to Cornell? 

4. ~bile at Cornell, have you ever stolen money 

or any other article worth more than es.oo 
frcm a rocmmate, friend, employer, or anyone 

else? 

6. Have you smoked any marijuana during the past 

two weeks? 

Total for the three questions: 

1. ® 1 

2. 2 ct' 
3· CD 0 

= 4 

Possible Answers 

Yes ( l) H0 (0) 

Yes ( 3) No (2) 

Yes (2) No (3) 
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II. Block Total Response Procedure 

For this procedure you are asked to give only a total of your answers to 

the three questions. Please do not, unless you wish tc, indicate what ycu 

answer for individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell how you have answered 

individual questions. For example if your total was 4 you cculd have answered 

in any of the following ways: 

l. 0 CD l. 0 Q) 
2. ® 3 2. 2 ® 
3· CD 0 3· 1 @ 

= 4 = 4 

7· Are you enrolled in the College of Agriculture 

and Life Sciences? 

1. Are you under 21 years of age? 

3. In general, are you happy with yom.· decision 

to come to Cornell? 

Total for the three questions: 

1. ® 1 

2. 2 <1\ 
3· CD 0 

= 4 

Possible Answers 

Yes .(1) No (o) 

Yes (o) No (l) 

Yes (l) No (0) 
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II. Block Total Response Procedure 

For this procedure you are asked to give only a total of your answers to 

the three questions. Please do not, unless you wish tc, indicate what y0u 

answer for individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell how you have answered 

individual t'J.Uestions. For example if your total was 4 you could have answered 

in any of the following ways: 

1. 0 CD 1. 0 0 
2. ® 3 2. 2 ® 
3· CD 0 3· 1 @) 

= 4 = 4 

6. Have you smoked any marijuana in the past two 

weeks? 

7. Are you enrolle.d in the College of Agriculture 

and Life Sciences? 

2. Did you cheat in any way on the Stat 200 prelim 

that you took last week? 

Total for the three questions: 

1. @ 1 

2. 2 <1' 
3· CD 0 

= 4 

Possfble Ans,-rers 

Yes (2) No (3) 

Yes (1) No (o) 

Yes (2) No (3) 
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II. Block Total Response Procedure 

For this procedure you are asked to give only a total of your answers to 

the three questions. Please do not, unless you wish tc, indicate what ycu 

answer fer individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell how you have answered 

individual questions. For example if your total was 4 you could have answered 

in any of the following ways: 

1. 0 m 1. 0 0 
2. ® 3 2. 2 ® 
3· 0 0 3· 1 @ 

= 4 = 4 

1. Are you under 21 years of age? 

2. Did you cheat in any way on the Stats 200 

prelim that you took last week? 

4. While at Cornell, have you ever stolen money 

or any other article worth over B5.00 from a 

roommate, friend, employer, or anyone else? 

Total for the three questions: 

1. ® 1 

2. 2 ® 
3· ® 0 

= 4 

Possible Answers 

Yes (0) No (1) 

Yes (2) No (3) 

Yes (3) No (2) 
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II. Block Total Response Procedure 

For this procedure you are asked to give only a total of your answers to 

the three questions. Please do not, unless you wish tc, indicate what y0u 

answer for individual questions, but rather a total for all three. Because 

you give just the total, the interviewer cannot tell how you have answered 

individual questions. For example if your total was 4 you could have answered 

in any of the following ways: 

1. 0 CD 1. 0 @. 1. ® 1 

2. ® 3 2. 2 ® 2. 2 <1' 
3· CD 0 3· 1 @ 3· ® 0 

= 4 = 4 = 4 

Possible Answers 

"' '-• Did you cheat in any way on the Stat 200 Yes (2) No (3) 

prelim that you took last week? 

3· In general are you happy with your Yes (1) No (0) 

decision to come to Cornell? 

5- Does your parent earn more than 825,000 Yes ( 0) No (1) 

a year? 

Total for the three questions: 
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III. Ra.ndoaU.zed form of Block Total Response 

\'iithout looking, select a cork from the jar. Observe the number on the 

cork. This number will correspond to a certain set of questions that you will 

answer. The seven questicns are: 

1. Are you under 21 years of age? 

Yes (o) No (1) 

2. Did you cheat in any way on the Stat 200 prelim that you took last 

week? 

Yes (2) No (3) 

3· In general, are you happy with your decision tc come to Cornell? 

Yes (1) No (o) 

4. ~nile at Cornell, have you ever stolen money or any other article 

worth over 85.00 from a rocmmate, friend, employer, or anyone else? 

Yes (3) No (2) 

5. Does your parent earn more than ~25,000 a year? 

Yes ( 0) No (1) 

6. Have you smoked any marijuana during the past t'l:ro vreeks? 

Yes (2) Ho (3) 

7. Are you enrolled in the College of Agriculture and Life Sciences? 

Yes (1) No (o) 

Do not give answers to individual questions but rather a total ~f your 

three answers. 

If the number on your cork was 1, give a total 
for questions 1, 2, 4 Answer 

If number was 2, give total for 2, 3, c.· 
/ Answer 

If number was 3, give total for 3, 4, 6 Answer 

If number was 4, give tctal for 4, 5, 7 Answer 

If number was 5, give total for.5, 6, 1 Answer 

If number was 6, give total for 6, 7, 2 Answer 

If number was 7, give total for 1, 1, ) Answer 

Ncvr fold this page in half and place in the box provided. This is to 
insure that your answers remain anonymous. 
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Appendix £ -- Original data from 84 interviews. 

Randomized Response (I) -- Number o'f people answering either "Yes1' or 11No" t'or 
each question in each sj. 

I.l I.2 
- ··-

Question Yes No Yes No 

s1 1 2 1 2 1 
2 0 3 1 2 
3 3 0 2 1 
4 1 2 1 2 
5 1 2 1 2 
6 2 1 1 2 
1 1 2 2 1 --

s2 1 2 1 2 1 
2 0 3 2 1 
3 2 1 3 0 
4 1 2 0 3 
6 1 2 2 1 
1 2 1 3 0 

s3 1 3 0 2 1 
2 0 3 0 3 
3 3 0 2 1 
4 1 2 1 2 
5 0 3 0 3 
6 0 3 0 3 
1 2 1 2 1 

s4 1 1 2 2 1 
2 0 3 1 2 
3 3 0 2 1 
4 0 3 1 2 
5 1 2 3 0 
6 1 2 2 1 
7 2 1 2 1 

s5 1 3 0 3 0 
2 1 2 1 2 
3 2 1 2 1 
4 0 3 1 2 
5 1 2 1 2 
6 1 2 1 2 
7 0 3 3 0 

s6 1 1 2 2 1 
2 2 1 0 3 
3 2 1 2 1 
4 0 3 0 3 
5 1 2 0 3 
6 1 2 1 2 
1 2 1 2 1 
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Block Total Response (II) and Randomized 'orm of Block Total (III) -- Total 
responses for each T1 in each Sj and in each set of N = 42. 

II.1 II.2 III.l III.2 

S1 '1\ 4 5 4 3 
Ta 3 5 4 5 
T3 6 5 6 5 
T4 2 0 0 1 
Ts 6 7 7 5 
Ts 6 6 5 5 
T? 5 4 5 5 
.ET 32 32 31 29 

Sa '1\ 4 4 2 4 
Ta 4 5 3 4 
Ta 5 6 6 5 
T4 3 2 3 2 
Te 6 7 5 6 
Te 5 6 6 5 
T? 4 5 5 5 
.ET 31 35 30 31 

83 'l\ 4 4 5 2 
Ta 3 3 3 5 
'1'3 6 6 5 6 
T4 2 2 3 2 
T6 7 6 7 5 
Ts 6 5 5 5 
T7 5 4 4 5 
.ET 33 30 32 30 

s,.. '1'1 4 5 3 5 
Ta 2 4 4 4 
Ta 5 5 5 6 
T,. 2 3 1 2 
T5 7 6 7 6 
Ts 6 6 7 5 
T7 5 4 5 5 
.ET 31 33 32 33 

86 li 4 4 4 3 
Ta 2 4 4 2 
Ta 4 5 5 6 
T,.. 1 3 1 2 
T5 6 7 6 7 
Ts 6 5 6 6 
T7 5 4 5 3 
.ET 28 32 31 29 

1'1 5 4 3 4 
Ta 4 4 3 3 
Ta 6 6 5 5 
T,.. 2 0 3 1 
Ts 6 6 7 7 
Te 5 5 5 5 
T7 5 5 5 5 
.ET 33 30 31 30 


