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Additive RRT model for inquiring quantitative sensitive questions under stratified three-
stage sampling and its application

Chen Kejin, Gao Ge™,Fan Yubo, Yang Shaochun,Du Qiaoqiao

(Public Health School ,Soochow University ,Suzhou 215123, China)

[Abstract] Objective;To explore reliable and efficient sampling methods and corresponding formulae for quantitative sensitive
question survey on three-stage random sampling. To provide scientific data for the prevention and control of high risk AIDS
population. Methods: We derived statistical formulae from mathematical statistics theory;investigated MSMs in Beijing for instance;
used SAS programming to simulate investigation and analysis of 100 samples through Monte Carlo simulation and accessed validity
and reliability of methods and formulae studied in this article. Results: We derived statistical formulae of the overall mean estimator
and its variance on quantitative sensitive questions under stratified three-stage sampling. The means of ages of the first occurrence of
MSM, the monthly number of different sexual partners and the monthly number of sex were 21.96 years old,2.80 people,4.85 times,
respectively, among MSM in Beijing,and their standard errors were 0.127 years old,0.096 people,0.559 times,respectively. All of the
population mean of 95% confidence interval obtained from 100 analog samples contains population mean. Conclusion: For high-risk
sexual behavior among MSM with AIDS,its prevention and control should be strengthened. Monte Carlo computer simulation results
show that stratified three-stage sampling method and corresponding formule are feasiblae and could be applied in the sensitive issue
of large-scale sampling in the future.
[Key words] Randomized response technique on sensitive questions;stratified three-stage sampling; MSM; Monte Carlo simulation;
validity and reliability
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Figure 1 Computer simulation result of the means of ages of the first occurrence of MSM by quantitative sensitive questions under

stratified three-stage sampling survey

AT B OB 5 SR 100 ANFEAS B 8088 1530 R —
B (BB, IR Bf e B B AR I 5 19 40 2 =
B B A T B0 R i AR ] B A 1 A ik
MHEGEAXEA RIFIEE,

KI5

A P AR 280 e ik AR )RR A | — B
FRE 3 2 P B BRI 25 5 e AR I e T O
AT IS PRI SR b AR SOM IR AR
ORI AN R T (9 73 2 = B BetiRe ) B 1
T OHE S S AR B At T Sy 25 AT 2
MGt A, BRGNS I AR L,

B A sk R G AR RUE S1E R
FHRFEA BT RABORE A 1 51 52 4 2 3 R SR,
TN LR ) R ) S A LT e, AR SCRTTTE
SRS 52, MU BB S BREE b ) K d S il
P ICRERUESRIFOR A A AR R RS 52
R R 1% 712 (Monte Carlo method ) &— i FH FEHLER
(BNFEHLEL) RAFRARZ G TR B SE AL
DD Gm e s DAREALFE 3 Bt 1 5
B BB R REN LS B SR SRR AE
SAS FEFF TR T G A SR RIS ST (1 i A
BRI ARSI SAS #E T RAEAR (100 4
FEAS ) REEA R CPE R REAS LT 2 533 BN
AR TSI SR SE I B R AL
JRRIA) RN T J = = B Bt i i A v B H
it as, 153 T REE SSUERTEN G e, iz
AW FEBI T I 7k B A 2 b st 5 Bk

TR — M . S = FE A ) Rk ) R o] A
IR, AT BT T T T | S s T 7 42 ol B )
AL TR AR A BRI bR X,

i1 22 Utrecht ]2 Lensvelt-Mulders 58U £E T
1965 4 Warner £i& 1 FEAIL N 2055 29 LR 2 2000 4
3 35 AR N R G A s (BLAETHDY VTR
TE VIR ) A 5571k ) 5 R B AR e A 452
TR R B TR A 25 3, FFE T T Meta 43#7, 45
XU AEE A 6 RFST , BEHLI 4
AEEG VAT EA L RE B E P m BN A%, X
THUBPERFE ARG 32 TFSY , SR FHBEFL & H A
I ARAS A 5 SR AR R RAE A B 1) sl S i 3 v T
BRI LR R ) SRR R B ey | o FH B L 25
FAR PR ERGS 25T 455 78531k BH v FH Bl
BN B4 AR A UM ) R A5 SR v e . T 4E
P R G T A B

AWFFE 100 MEHIEEARTTE]H 100 > SR %L
95% W] {7 X [H] ¥ S B L BRI B (BED) , S5 0
THEATT 100 DTGE 27 X (a=0.05) BIREA K%k
5 EREC R Z K5, Ui 100 4> Z (5 (FEA
YIRS BRI R 25 22 45 X E s AR HE DR O 7 ) 4
INT Zyos n=1.96 , B/ ZAE I B R B bmifE iR i
B, TR A 100 AN BHURE AR S48 b i 1R 34 55
/N, B TR EBR S, AR ORS00 2 =B B T
B R A SR Tn) A B AR A b T MSML A
BESS 1 WOk AR T B AT M BRI B9 T H LB HU 45
I BOLER A AT LAV E IR R . AR SCEARXT
BAGTH To I A TR IR, H 100 S BIRUEE



55 34 B4 8 W]

2014 4F 8 A

WRBHR A RO AR AU R BTN RRT AL 702 =B B RE R G170k S ]

1119-

A B 1 A8 RE DA 45 18 A 2 o R Al G i P 1 A
LIS AT i
(&% 3]

(1]

[2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

e Eie st R e e e T s st s TR SoP IR

T uJ5. WA AR F WS BUR ST i 1 &R
R iS58 ,2012(3) . 88-89

RSP BR 0. BEEGETA M. 2 W e EST
A, 2007 :229-236

PMRER, #R B 5. E2EGIT2E (M) 3 M. Jbat. AR IR
B, 2010 500-506

N T, B BURNE )R A Warner B 5
RS8P It)]. it 5156 ,2012(9) . 72-73

25 . B R E AR R RRT R T el 3 £ 60
Gtk AR E ERAUSEA [ D). 750 TR R,
2013

TRAEAE BB, 25, T4 5B M IX 5 48 A 8
PRI R KRGSl N2 AT )], Ml R Rb R 222
. ASREIE ,2012,32(4) . 473-478

T m IR RS, A JEatTT MSM AR RRT 5

TR BT BE AR A [T ], B T SE, 2012, 29(3)
351-353

F R, AR, FRRE. 53R = B R AR R/
FgE SRt LT ). TS, 2000, 17(6) :325-327
Toa FEENE, TR BT S MATLAB T4
o prM]. deat iR, 2006 9-11

Wang J,Gao G. The estimation of sampling size in multi-
stage sampling and its application in medical survey[J].

Applied Mathematics and Computation,2006,178 (2)

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

239-249
TR, RO R R R R R A T
ERTE ST T TS, 2008,25(6) : 586-589
XM, E R B e, AR B R AR AU R A A
B Bt R R e 105 1% R [T]. IR MR 22
e B0, 2011,31(3) ;384387
ARG, w W T, A RO R R R R )2
BrBORE AR R GO T IR MRt ERER A A
IRBHFN, 2009,29(6) : 909-912
Chen XY,Gao G,Yu MR. Stratified random sampling on
simmons model for commerical sex survey among MSM in
Beijing[ A]//Zhu KL, Zhang H. Contemporary innovation
and development in statistical science. Sydney:Aussino
Academic Publishing Housre ,2012;263-267
Robert CP,Casella G. Monte Carlo statistical methods[ M ].
2ed. New York:Springer,2004.77
Du QQ,Gao G,Jin ZD. Application of monte carlo simu-
lation in reliability and validity evaluation of two-stage
cluster sampling on multinomial sensitive question[ A]//
in BX,Ma MD, Chang JC. Information computing and ap-
plications. Chengde : Springer,2012.:261-268
R IR 53, B SCH 45, NI SAS 1 Spss 4T
Zetite ()], P D ASETE, 2012,29(1) : 145-146
Lensvelt-Mulders, Gerty JLM,Hox L,et al. Meta-analysis
of randomized response research; thirty-five years of val-
idation [J]. Sociological Methods & Research,2005,33
(3):319-348

[WFEH] 2014-01-08

2x10°~6x10°,30~40 km,

T kg4 o R R S F BB 5 A

| E 5 2 A+ 6 1 | S A 2 o o 1 e NN N - o= s et A LI R SR S R VA A B

ZH ] BE 23 B (2 — N IUFR) 1/4) AR FHIE S 8 s T =
o Bl NEO RS VB RTR DUE BL <07

3. FIRAAEF A S5ERTT | ARk T BAn) Sk AN ICFEE T % . 40 453 000 000
Al G Y, 45 300 JrEY, 4.53 4485 4125 300 J7 (EAREE R 4425 T3 A ; =~ ToE K
3 000 Y 0.3 J5 70, HAREE A 3 T7T,

4. —DHBTHAAECT RS BEUE , 45N A 508, ABRIRT AT

5. FRRHBTHAAEFE RS MEUE ), RS “~", W 10%~20%, (2~6)x10° 5§

(AT 945 AT

x..+..+.-+..+..+n+..+..+..+..+..+..+n+..+..+..+n+..+..+..+..+..+..+..+..+..+..+.-X



