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BB 1000 ASREFR P HEA LS RIEM T Y MBME, T7E. MR ZE (relative
bias, filic A RB) 5877 82, M2 A: RB(%) = 100 x (0 — 0)/0, JH 0 NE A
HEBHL 0 M6 E’J*’M}E?ﬁr,ﬁ?ﬁ 1000 AREAE 6 (R ME, AR ZE IR AN, A T 28R
U AT T, RN Y 5 Y, MEER, R 1.
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Y 0.80706 0.01165 0.24671 0.01164

ny = 150, ny = 100 ?1 0.81406 0.01360 1.11581 0.01366
?2 0.79657 0.04466 -1.05694 0.04468

? 0.80959 0.00531 0.56006 0.00532

n1 = 300, ny = 200 ?1 0.81127 0.00645 0.76882 0.00648
?2 0.80706 0.02031 0.24692 0.02029

Y 0.80942 0.00223 0.53917 0.00224

n1 = 750, ny = 500 ?1 0.81227 0.00220 0.89400 0.00225
?2 0.80513 0.00884 0.00694 0.00883

Y 0.80761 0.00104 0.31468 0.00104
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34T Y Yo R Y s 200, Yy EHRH 2% Aant (40 5 55 K. M IR, TRFA R,
Y. Yoo Vo (MR 4ot (35N T 2%, izEih, I BB R AR, Y Rk
ZE QS E AR R T B, ERTTRE L 2 ny = 150, ng = 100; ny = 300, ny = 200;
n1 = 750, ny = 500 i, Y HIX 7 R Z A R BN 4ny = 1500, ng = 1000 Al ny = 1800,
ny = 1500 Y, Y1 HIH7 RS RN, YONIIR Y, F5 Y (930718 240 %21 0.0001,
JUTAIR TErbREA RN, Vo HIK 7 1825 H0 R 5 A, T T4 P Ol 28 2 b
AR S ALG T I R R, AR PR R AR R AR I (A T I R e K. R4k, B A
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M Jackknife 775K 1HH T 2461t FIH Bootstrap ﬁ/iﬁﬁ‘ﬁﬁéﬁ AT G AR

HAmEE| Sy 84 So MIAEA, 20 AIAE Siv So HHAS U] 7 B Bl ATL 3 HUFE A N ny /2 FT ng /2
IR FEARH A N —A Bootstrap FEA, SR 5 TR 25 2 J5 P48 IR 10 07 6 BB A A — A
Bootstrap ¥4, LHhEL 100 &, 15 2] 100 4~ Bootstrap F£ 4, 7EiX 100 4> Bootstrap 4
BT Z A, R Jackknife J7iEAG T Z R, MAEAR S = S U Sy RIS E S ANBEL
“H. Bootstrap fll Jackknife 7732 1H 545 B 17 Z Ak v143 i A %s(?) A ‘/}]k(?) wJa, 7
1000 H R REFEAR Lot H 7 Z 4 TH bR R 2 (standard error, @14 SE), HX k%
5 95% BEA5IX A7 7% % (coverage rates of 95 percent confidence interval, f&icy CR). 77
ZEAG T AR IR 2 2 S R P AR 3 E’Jﬁ%fﬁﬁ“ () 14 22 u%%‘ﬁﬁﬁzﬁ/\%ﬁﬁ@¥

JitR, EDSE—S/\F,,HI#S—\/ZM 0)2/(B va 6)/B 4%l
b

N 1000 A b7 ZE A HOARE 22 5 K {E, ARifEiR 2280 ], ﬁ%ﬁfrﬁ’ﬂaﬁtjﬁ i 7%
IR AR 2 9: RB(%) = 100 x [V (9) — MSE(6)]/MSE(8), H:th MSE(8) 4 1000 4MFE
A AR S ARSSEAS T R 2, MR ZE RN, 5 ZE AT SRR T . T AT 95%
BAF X (A5 535 %N 1000 ASFEAS A3 2 |§—0|/\F < 1.96 E’Jﬁz!x/\iﬁzﬁﬁﬁﬁﬁﬁﬁu\th, il
HHRMBEET 05%, )7 2 i v KSR ARAE. 2t B L 2, 1B Van (V)s Vara(Y)s
Vars(Y) 2 I FRA R 0 = e2v ;= e2/(1 — hy) F0; = [e; /(1 — hy))?* VR Z AN T
R 2 Af WL, LR FEAR R R/, AR Z2 B AR 2 R A VML A8 207 Z 4651, &
A2 Jackknife 77 Z Al iF, BHIRE AT Z A5 TR HE IR Z R BE T 0, FTEEE Y
belcmi, HLISBEE FEA R R KT/, MAHX 22 RE, =1 ny = 150, ng = 100 B, 14>
I7 24T B R R 22 40 HE 2N T 10%, o Vi () FRIRE R B 22 266 X 46 55 /D, Vie(YV) I
FEHR 2 4B 55K 24y = 300, no = 200 B, AVH Vi (V) RS 22 8 3B AR T 10%,
Fopth J7 ZE Al TH RO 22 B XHME Y = T 10%; 2 ng = 750, ng = 500 I, ‘A@c(?) PR X B
IR T 10%, HAb T ZAb T ORI G 22 XIS/ 10%, HL Van (V) Vara(Y) Al
T/Ms( V') IR i 22 (AN B 2%; 24 my = 1500, ng = 1000 fil g = 1800, np = 1500
I, VMl(Y)\ Vara (V) 1 Vags (V) BIAHXHRZE LR HE N T 4%, Vie(Y ) 1V (V) BOAER
224 HE KT 10%, WZBK. MIKE, TIRREA R KN, Vi (V) HIAR R 2 46 %)
ERT 10%, fWZED. 18 95% BAEXIAE &R B, 2 ny = 150, ng = 100; ny = 750,
ng = 500 Al ny = 1500, ny = 1000 ET BERR AN Bootstrap 7 Z2AdE, H kR
95%, WAL T IEAE %, FsE Van (V). VMQ( ) F Vags(Y), 78 35 2 B AR K5 4 Jackknife
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%= 2 ETEZMMITSHEEHANTEZMITHEIER
@) Ve®)  Vus®) V() Vi®)
SE 5.93603e-05 6.17108e-05 6.44271e-05 8.65833e-05 2.98546e-04
ny, = 150, ng =100 RB (%) 1.39009 2.88442 4.49552 7.01908 7.25730
CR (%) 94.8 94.90 95.00 95.00 87.80
SE 1.95905e-05 1.99543e-05 2.03449¢-05 3.52039¢-05  0.00014
ny =300, no =200 RB (%) 9.43243 10.23632 11.07073 15.58569 17.12736
CR (%) 96.00 96.40 96.50 96.30 90.50
SE 4.54482e-06 4.58134e-06 4.61897e-06 1.16925e-05 5.73502e-05
ny =750, ng =500 RB (%) -1.42167 -1.13965 -0.85331 9.34029 10.23809
CR (%) 94.10 94.10 94.10 95.30 88.50
SE 1.32106e-06 1.32570e-06 1.33042e-06 5.77307e-06 2.82666e-05
nyp = 1500, no = 1000 RB (%) -3.48277 -3.35363 -3.22351 16.85805 20.00666
CR (%) 93.90 93.90 93.90 95.50 89.50
SE 8.34094e-07 8.36128e-07 8.38187e-07 4.42997e-06 2.28913e-05
ny = 1800, no = 1500 RB (%) 0.22991 0.32442 0.41952 27.61355 31.53672
CR (%) 95.60 95.60 95.60 97.60 91.30

o~

J7 2t H MR A B LR R R R B 95% KR Van (V), T % AR 28 A
Jackknife 77 2 ftiit. Bk FBR T Jackknife 77 % vH4h ot 77 2 OB B S ITE 93% 5
98% 21, A HUF i BLAE DX 100 ifi. AT 0 22 A0 95% {35 X ) 8 ifi R P A7 K,
RS Van (V), HUE Vi (V) B Vags(YV), Vi (V) Bl CR B 2%

§5. SCUETHR

SR H 2014 4358 [ 47 4 WU PR 2R e 0 2 80 (TR 48U 3k http: //www.cde.gov/BRFSS),
X B TR AR D B TE 5 A A R A I AR 2 A HE BT 7 VR R AT SCIE o M. B A B
RV BERR S [A] (SLEPTIM1). i &2 B A A s 4 (ADDEPEV?2), bL K M %5 4 FH A48
& (INTERNET) % 3 MR, £ EFEL. RmIE” o E4 S8R0 I0)E, #TF
445744 A HoG. Horp, RO BEIR B A HUE A 1-24 /B, I 2502 50 AR 1% 45 U
N1 B2, R 0 BE 1, 0 RoRIEA, 1 R H. RI1% 445 744 A B0 R H bR A4
(N = 445 744), Hrid LR B HIEE %8 H bR &, 8 RT3 BEIRE (B o A & 9F Had
ERMAH VAL 2 3E, B IR 28 BN S Ee 2 0.19109, 77 24 0.15458. H 4%
M E b A s AN ] 7 ER R LA B — AN 200 BIMEZRFEAS Sy (ng = 200), HAFEASH
TCHIFEREBUEUN wo; = N/no, i = 1,2,...,no. K 445 744 A B0 A FH X 4% 1) BA T AN N I
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28 i ide 5 HHE B, I X 288 i a2k 2 B vh AN T8I R B LA 300 AN F T, 15 21 R 25 fig
638 B B A FEAS S1 (ng = 300).  FH T I 48 i3 14 35 H5 s 2 A 4l FH P9 285 1) AR B G, 7
M H I LA DR TC AR g ) 248 i e 35 A PE Y TR B AR AR S, S RIORAEREZRAEA, DBl
PR AT LLE BIREA R E S HRE R IF TR R, HAMBT HIr AL S, 2 A& L
J&& T T B I B A

FE SEUE A 78 Rk B0 25 2 A AT 46 v HAR R & Y, &5 R 1 3 B AR IS [8] O iy A2
X, B RGeS RS 4 5 R T 2 AR I AR OC R N % — 8
(), DRI T FE A B0 5 JERE A B0 ok UL, 2 13 A VA 17 28 15 4 0K 1 35 B FR IS ] 22 (]
IR F BT S A% A [F) 1R, 5 A ST T IS AR AF. i O T 4 D) 2% sk a2k = H 3 1)
WAREA Sy B & AR 45 5 &5 %1 57 B AR IR 8] 7 b A4 (B VAR RS, AT A4 i
Sy KB, BR85S, 4i A, | 41 & FF A B8 T 545 B S AR A B Al
Y = n1Y1/(n1 +ng) + nng/(nl +ng). HE FIREHE 1000 &, 435 1000 4> SR E A
ﬂLY R 1000 M MY B, 72, AR ¥R AE. N TR
PR, R v AR FHAEME SRR AR Sy BB ZR AR A Sy 45 31 S AR B A Al v Vi Yo 9%
i 72, MR ZE ST RE.

* 3 ETBEAMOTSHARANDAEMITHISSELSR

¥E Ji % X% (%) ¥ )5 R 2
Y 0.18460 0.00030 -3.39580 0.00034
g 0.17967 0.00051 -5.97923 0.00064
Y, 0.19201 0.00077 0.47935 0.00077

% 3 BINIUR H AR R FE A S 5 Oy B S B S AR I B AN T ?1 D& S ISY LN
VLRI & R A AR B 1 Y #D7E 0.18 ipli ﬁﬁﬁﬂﬁﬁ*ﬁﬁfzﬁ-i‘ So ﬁ@J IPsEES O]
4T 0.19, FiE 5/a8 ZEAR. WNJTZKE, Yz Eﬁ%ﬁﬁﬁﬁﬂijﬁ VB R
2 U\ﬁﬂfﬁﬁiﬁﬁ FE T SR O BT A A A A B S AR B A T Y H&W*Jﬁﬁ S 153

B AR IE T Y Y1 PURAL T HAR SR IE, MAFH So ﬁ@JE’J 'f'leiiﬁﬁfﬁfr Y2 ik
T BbREARSE, Tt m I A, fﬁ%ﬁfhﬁﬁjﬁﬂﬁm Y1, /N2 Yz, I H S
MG TR 2= 4R T 6%, B A, Y. Y1 Yz TER TR FARIGEYY, R
TS AR O T AT AL G FEAR (RS AR BB A TF B 80 A B 1, AR B3R AR Sy Al v A
A ISE ) R B AR

5!%)% E%Tﬁ’f\ S 7‘:77‘1?@ T ﬁ:\ Bootstrap 1 Jackknife = F J5 15 K1 H T E AN
Vit (V) Van(0)s Vas(V)s Voo (V) 15 Vi(V), B ZH 40 BIRF 6 = €20 0 = e2/(1 —
hii) M 0; = [e; /(1 — hy))? WHEBITT Z A4 1E. FIH Bootstrap ﬁ/%fﬁlfﬁ?éﬁi At ST 5
So FANT B &7 B AT LA UREAS K /N 150 (nqps = 150) A 100 (ngps = 100) IPEANEEAR, ¥
HH A N—> Bootstrap ¥4 | Jackknife 77ttt 7 2K, BFEAR S = S U Sy BEAL
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IrR 5 AN, TR E AT ARMER Z (SE). X RZE (RB) 5 95% B A5 X [0 5%
# (CR) W& 4.
F 4 ETBEAEMETSEEHEANTERITHSSESER

Van (V) Vara(Y) Vars(Y) Vie (V) Vie(Y)
SE 7.18803e-07 7.21272e-07 7.23779e-07 1.46868e-06 6.55531e-06
RB (%) 0.40786 0.65137 0.89622 -0.27199 -1.29472
CR (%) 93.70 93.70 93.70 93.00 84.80

H#% 4 7TLUE 3, ii/\ﬁééfﬁfrﬁlﬂﬁ/ﬁm%ﬁyﬁ%’lm VM1 FiER77 Z AT, B2
Jackknife 77 Z A5, 3 H Vart (V) Vara (V) Vara(Y) BIRFAE R 2206 YO, M IR0
A5 ZEA T BIARHER ZE BN . A 225k A, FLAN 5 25 Al RO AR O 22 0 2 /8 T
2%, Eiﬁfﬂﬁ‘ﬁ?(ﬂﬁ%é@ﬁﬁﬂ%d\ (1172 Bootstrap /7 ZEAti 11, FHIKZERH VM1 Fiktt &7
ZEAt T TA/M1( Y), e KHI2 Jackknife 77 Z A1, &R Bootstrap ﬁﬁﬁfr 'ﬁﬂtﬁﬁ VM1 77/2
T 2 A TR S R, 7E 95% BAS X B 3 R O7 T, Vi (V)s Vara(¥)s Vars(V) O
T it A ) A 1), BT 95%, J7 22l T MR, Jackknife 77 22 T 0B 6 A4
B 85%, fiiHBUR B, X GRS RIEA B LA H B8R, Vi (Y) B0
i if, Jackknife 77 ZE At TH B RUR f 22

§6. £ it

AR ST X 08 2 Hictie e 0 46 R 2 A G IR R, SR TR TR A B S A AR
AP AERE R SRS i, 8 SR A E B A B I 25 {00 3 500 2 (1 R A AR S S A A
PR RFE Dy BLEL, 2R K AR R AE A SRR AL, 5 A AL S A A K R Al H A i 1.
BE— DR B AR Y (5 ZE A0 TF BE ELRRHE T SRS B A T T = AT, R LR T
77 ZAfiit 5 Bootstrap 77 Z Attt Jackknife 77 Z Al v BIROR. BT 7T 5 SHIE S Hr R W] 5
TR AR O BT 5 LA FEAS BB AR S AE A THAE Al T 203 R T A AR R AR B R
FEAR P EARSSEAS T, 9 BRI VML, VM2 1 VM3 53050 5 ZE Al T 8O B s

ASSCTR 7 R 2 TR I U5 i S 2 T O i A RO T W IR, 3RAS TR
FER G (RS ARAL T, S A T AR R RS RORAL S, D9 ARBER IR A St HERT SR AL T
— 2T BB

2 £ X ®
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Research on Inference of Candidate Database Web Surveys
Based on Superpopulation Pseudo Design and the
Combined Sample

LIU Zhan PAN Yingli

(Faculty of Mathematics and Statistics, Hubei Key Laboratory of Applied Mathematics, Hubei University,
Wuhan, 430062, China)

Abstract: How to solve the inference problem of candidate database web surveys is an urgent problem
to be solved in the development of web survey. In order to solve this problem, the inference method of
non-probability sampling based on superpopulation pseudo design and the combined sample is proposed.
A superpopulation model is firstly built up to construct pseudo weights for a survey sample of the web
candidate database. The estimator of the population mean is then computed according to the combined
sample composed of the survey sample of the web candidate database and a probability sample. The
variance estimator of the population mean estimator is lastly derived according to the variance estimation
theory of the superpopulation model. The Bootstrap and Jackknife methods are also used to compute the
variance estimator. And all these variance estimation methods are compared. The research results show
that the population mean estimator based on superpopulation pseudo design and the combined sample is
better, and has higher efficiency than the estimator only using the probability sample and the weighted
estimator only using the survey sample of the web candidate database. The variance estimator computed
by using the VM1, VM2 and VM3 method are relatively better.

Keywords: superpopulation; pseudo design; combined sample; web candidate database; non-probability
sampling
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