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An investigation of a new randomized response model

Hirotaka Sakasegawa, Koiti Takahasi and Tatsuzo Suzuki
(The Institute of Statistical Mathematics)

The purpose of this validation study was to examine the possibility of a new randomized
response technique proposed by Takahasi and Sakasegawa [5]. This technique uses some
auxiliary questions instead of randomizing devices, and the procedure of this model may be
somewhat complex.

The respondents are college students enrolled at such classes as statistics or survey research
in several universities located at Tokyo and Okayama.

The respondents numbered about 900, and they were divided into three groups. The
study requires these groups to eliminate the estimation bias caused by the relationship between
auxiliary and main questions.

The respondents were asked ten items, which were divided into two halves. The one half
served as validation study. For these questions it was possible to obtain precise information
about joint response patterns of both auxiliary and main questions. The other half consisted
of those items which were evasive or looked upon as morally condemnable by society.

The results indicated that this model was successfully applicable for well understanding
respondents. But in case of general sample, it will be suspected that several percent of the
sample who use this model will say it is confusing or troublesome.

The purpose of this study and a brief introduction of the method used are presented in
Section 1. The main findings are shown in Section 2. In Section 3 further considerations
and discussions are given. Optimal designs for models in particular cases are discussed in
Section 4. Participant’s views are presented in Section 5. Concluding note and some
comments are given in Section 6.
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NODEELBEARTHDH LS5 L THo. SEEHORBEIILZ 7 5 ATEFIEL 3 AKX,
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X 4 M| Q1| Q2| Q3 | Q4 Q5 Q6 | Q7 Q8 | Q9 | Q10
1 90 | 140 | 134 | 149 | 168 | 164 | 102 | 149 | 148 | 137
£ & 2 107 | 153 | 136 | 152 | 171 | 142 | 148 | 105 | 146 | 177
3 133 | 148 83 | 130 | 199 | 155 | 117 | 101 | 132 | 208
1 57 74 72 78 92 97 49 84 88 75
] 2 62 95 83 92 | 114 87 92 75 | 105 | 102
3 84 91 50 80 | 122 95 72 75 82 | 129
3
1 30 61 60 68 72 63 49 62 57 59
'S 2 41 52 47 58 54 53 51 25 41 72
3 44 51 31 44 73 55 42 19 45 71
1 56 86 83 87 | 105 | 110 67 90 89 79
E5:4 2 66 85 70 85 95 90 78 55 92 | 107
3 65 79 54 67 | 118 90 62 52 69 | 112
HRI
1 34 54 51 62 63 54 35 59 59 58
M| 2 41 68 66 67 76 52 70 50 54 70
3 68 69 29 63 81 65 55 49 63 96
1 27 42 49 49 58 48 29 53 44 46
142 2 40 45 44 43 53 45 52 32 39 62
3 37 46 23 41 61 42 28 31 43 62
1 51 81 70 81 90 97 61 78 85 76
2AER | 24F 2 54 83 70 84 87 73 74 58 79 86
3 70 75 46 66 | 108 89 65 52 76 | 110
1 12 17 14 19 20 19 12 18 19 15
E;fﬁ 2 | 12| 23| 20| 25| 31| 24| 20| 14| 28| 27
3 24 27 14 21 28 22 24 18 12 34
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T, Q6B QU IDVTFRENZEALLTRODDOEHTHZ ENTEFLS.

- (Q6) FILX DEROHNFLAREOFRNLLTHAH 5.

Q7 BTREI OLTHEEDHN, —EEIYZELEDOHR, BADVLIEIIGEG TH
A5,

(Q8 L Q9 EREUXVKREDHEN, KFFEEIVFEFEEDTN, IV =vIHndw
ThA5. KRFECEB &, MR, —FEIVFEDIN I V=V IERNREVTHHD.

(Q10) —HFHEL Y —FHLEDOHN, BFEEI VL TEEDHNRELCHL THAMTH A
5.

R2HED LHERERE, VWThI EEOTFHELELEREZRL TS bbb, Zh
HOZ LT, HEVEEXBLILRERTH L., RAEMRIZYL LE2—ENLEMSTT
(AT R ARY N

§1 TR F ADEBIL, —on [HBEMOZSORRKOBIREAEA TR 13T
BHESZ ERMRELR] VB Z ETHD, —on [HBIEMOBRIR & i 4 oo
WYMERFEELEN] ZETHoTe. ThbDZ b, RUTHBETHINE SIS MhEV5Z L
WOWTERLLS. ¥, fiZROV-TIE, RANLHLMELISE, Q4ER< L, =2
OBRFEOFIRBIIVTHICEVTL R -TVD. WTFhOERMCkVTH, = oW~fd
T, B ODRRRIZ 1S ULETHBZ EBX—2DEHME L XS THBH, O
BT, Q3R T, FOERKRMUMWLIEL LT dE v ol bddd. ZOEK
T, [BIREN 1S THBHZ ERFEELRV] VW3R EF Lot ERLTVBE:
T J: 75\7) 5 .

BELCOWTIX, FEESRK XD E, Q3% LBEKE B THIyHDORFIFEHNI i .
UinLieaih, [4] THEBLL R, BulxRELIZETrc L 2HE 21T 2 1200
&, By EAEENCEMTIRBLENDD. b LBYHEARESR TV A bIE, Ekd
2ROV, — OO TR ENOAE T, BIRHKERZHTEL, MoOBFCHBIEMNY 5
VEAMEBMBDORDITHE T, okl Warmner B X ARABLXRETHZ &0 T25 (4]
). WE, SEORHEHERLFHALT, Q145 Q5 FTROVWT, BHvERRELLET L
CXoT 7w OHEEME T ZRDTHD. oz, QLEOVTV 5 &, HWETEMOBIRA B
P THARRAE2HEFIHEDT ~20DHET I E, B bbn b X 5ic, 436/547=
0.797 THh 5. % 1T, WEIEMOBERIEDHT, 0 4 DAy, GEVERIDER
BT, o ADAN 2 LEEL, FRLUADAY T LEELTVS. £ITC, £ 1#H0
F—Z% 0.797: 0.203 DEED S v & 2L AL FEH TS Warner tkOEBRER LA T L,

(90/276) — 0.203
0.7971 — 0. 203

T =

= 0,207

w18 5.
78, Warner (kTHV-bID 7 v X 2MEBREDEIF p HRMTH HEE, Bl /LBAR
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DOWEINIE PR PORVELTHEI V5 LDT, T OHEE # IZKRORXTEIRS.

#—(2-—1)b—0)

P EHETDIIDTHAVIEADOREIE m LT5E, mAFTEFEARETRL,
E@#)=mw
.1 A(1—2) 7w — T\
E@—mi =G = +(P—q)af
Lish. AL, A=p7+q7, T=1—7 ThH5. # OHEEDHEEY o () = (E(F—m)2)2/2
THHZ LLTERD P, A, 7 CEhFhOHEEEXRATIE, QLDODBAETIE, 20(%)
=0.101 £7%. ZDX5ICL T Warner B {f - -BFOHEME L FOBENHE IR S
2, EOHEDTF — 2% Warner tkOEREER L LTRED, L5 EMETHH. 22T
3, TORBLLT, EED0.797 WHYIEN 0.5 00b b dBE VS DOERRATIZ L
T5. ChIEEORE*RRCTIHABARFTHSD. SO Q2 TIXE2H, Q38 Q4
Q5 CREIHDT — 2% Warner LORREREAMLL, MO2HTp ¥ HETHZ LIT
5. ThEhOEMTOHEEREYRTICELDS.
Warner Y0¥ B, EAXOHEnar,
® 7 W, pOEITL-TRLY, TORESEES
g | o1t | o2 | o3 | 04 | 05 LA T2 DR AETRVA, HER R
LRASDOEERXBL DI, PA05N1D
HUBEh TV HSRERD L Z 5T, Zhig,
HEZOMERBICK S REMEEED.

MIC, pE > LR, BAOKLp K

ETBOCLEL M LA LLT, $1900 BETHY (T=A= 5 0BE), Wamer EoHE
HREAMNEDEDS. Fh, BHHAULHDRUOBIEMYEL T, FRERD p RHEEL L
%, FOWTEMERME>T Wamer HIC X5 BERFRD, &5 2BRBOREL LK T
BEUAH SRR B EMYESS LLTETHE, bL, BHEMLABMORELYR
BHCT - 1e3B8 (FR, BADC LhELDE, $LOBARI 5D THSS), HMlkH
BEREOTHS 5 MHEMEIED 1T (55 BBE R B ERDBIRR L B CHET )
DERBS. hrBEAEETHDE L1k, SEOREATHEbLIL 5 MO BIERMER LR
#F— AW RIVCTHEL, EBROF - R LERTHRIEL NDETHAS. 2Dz i, (#
DREEN pOECKE S BBEIhD%h) DELEEYRET S 1b0EADAEIMNETS T
BETERVEVSZ EXERLTVAS. 2DL3IL, fcdx, HBEERMEEEOMOETYE
MRETERELTY, v &AL B2 i/ Warner ¥ X » T 7 #HEET 5B HELi
i3, MIRABETLLEOMEANBINTVS.

$ 0.797 | 0.760 | 0.852 | 0.685 |0.778
# 0.207 | 0.601 | 0.226 | 0.450 |0.927
20(®) | 0.101| 0.116 | 0.083 | 0.164 |0.111

§$4. BMABOBLTICOWVT

THETIE, WENLLACRHELT, FAIELT, R&EE n DEARX=20HIFTS
LE, /3 TOEYTHI L CEE. ChIAREROBRLE INA—2>OBHATHD. L
Lishih, AEREERTIBRBCHET, HEBEOH Y LT, FEMI LT,
SODEADEUTEEETDHZ LNTES. HEDHEEDOEN L TELIE, n/3 T2
WMTHZ LIXTBE TN,
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(1) KTEXBhHHEE 7 oS
o (f) = 0, (ln— 9,) 4 0, (1 —9,) + 05 (1 — 85)

1 (2 Ng
THBH. ks, 0,3 EC KT EE 2 OWBROHMKE Tiobb, 6@
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1 (3 . ®
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3
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e=02(ﬁ)= 3 32 6)
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ek 2, Q1 T 1.00007, Q10 TiX1.005 L\ 5 X 51c, FOBEMTHIZEAL HED
NS L.
FHAELETHICHROI D ENAEILNCKLLWVER D, EAKIEN T oES TS
DRBEHETHAH 5.
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BLiclEoBE A2 oL S h 28 HERCEHELA-LD) 2EEBLL LT, =F
NLOWEDEEICET EHN [2] ThkbhTtuv b,

(3)

§5. EIEXEEO®A
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a. FEZXZOL DT BN

a-1 #T 3 6D
@ BEHPYIE
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®@ CORTEDD LD (FREIEM) LAKRORMEFIRL TH5DTRATS

® FEEEMO 3BREC M, EY BRER—EEO SO 2RIAT 5 DRBRIKES

@ FREVEMOBREY 3 2T H 5 DRARDOEMEDRIZE L 2 2 THRA LA Z VAL TwiAW
c. FHEOHB/BEUTREINN O

@ WMHEMPAMILIRLAVTHRCTZ0RE 5 H

® MYEMIKFATS 3 ODEEBREYTEO L 5> ZRERL L ORRTS

@ EEHEEELICEDS
d SEfikoMEE L TREINIICE

@ FHERI(NBICILENDS

® HMHEADE Y ETH, BEARSLBIERT 3 0EN DS

® BEDOHETEMRZEETIEOIBNTIEN I

@ PEZAWTHESEILENDS

EHKE, ZOFEROMESLLTELLR * 8
B LEEDRED T LTH5. - 2 X EMEE O
HEDHECSVTIE, §40 (3) &2b g™ | mrons s om0
0D X B ny=ny=ng=n[3 O L FTHE (n) (ﬁ@;;f;) 5 vy ARk
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G2 (R)=——30;,(1—8) 100 10.0 30.0
%=1 150 8.2 24.5
THDH., R, 0,=0,=0,=12D% %K 200 7.1 21.2
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BMEOKEIELIBRB L IFBED (O 1000 3.2 9.5
%), 2000 2.2 6.7
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_ _ 5000 1.4 4.2
mTLRBOLIOCID. 10000 1.0 3.0

fob 2, B EDOFE CILEA % 1000 T
LI 39 TH B, T DFECHE w=1/2 L L7z & EOHIE
DREERBD oI EA Y 9000 T A0ENH D, ECERARONIVESTIIER
PLETHS.
REYEHTHLODOS L, L CHEMONAC DWW TE DFEEIXhE D~ FED
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FIDEIN EARDEROEIE & OBE, E & SMELH D DTl ? ] FORMARS
{Abhie, ThboRTAEORBRAEOABTEHBITCHAL 3B FER S 505, M
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ha, COFER2RBRFIATLILE—2oOMBER EV2DTHAS.
FHEOFHRELOMBA LLTHTbRELDI, SEOERFBEDOHRELEFLT, ¥ 3
BIEMOBREZ B oV, RKEFOFRCIGE LT, AROBEMOEZEY —~ERATEEIR
BARRCHDDIHRAED LB EALREINS. Thbb,

REERH O X, ADIL—DRLDPTCEDTF I

N e R HBIIIATTY BTTh TEEESTTrATEZELTIEEY
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