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2022 1

1
W, %Y, * W, *Y, %
( ) WoxY, W,*xY, W,*xY, W,xY,
Y, Y,
N i Y, Y,
WO W
#1 2 1 30 50 50 1 500 1 500 100 100 3 000 3 000
®2 1 0 20 50 0 1 000 0 50 0 1 000 0
#3 2 1 90 50 50 4 500 4 500 100 100 9 000 9 000
#4 4 1 50 50 50 2 500 2 500 200 200 10 000 10 000
9 3 190 200 150 9 500 8 500 450 400 23 000 22 000
1 s (1) s
75%(150/200) , 47.5 (9 500/200),
55.67 (8 500/150), 17.2%(55.67/47.5—1);(2) s
s . 89% (400/450),51.11 (23 000/450),55 (22 000/
400),7.6%(55/51.11—1), ,
Y
. . (2019)*
b . ( AY
)3 o (unit
non-response) ; (item non-response) ,
@,
(imputing) R ,
o , ( )
, 4 ( 2 1, ( 2 2),
( 2 3) o
( 2 4, W, ( 2 5,
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W, *xr Wu*y W, *r W/;*y
n r Y w. P w,
#1 10 8 7 100 800 700 80% 125.00 1 000 875
#2 20 17 12 100 1 700 1 200 85% 117.65 2 000 1412
#3 30 15 10 200 3000 2 000 50% 400.00 6 000 4 000
#4 40 36 18 200 7 200 3 600 90 % 222.22 8 000 4 000
100 76 47 600 12 700 7 500 17 000 10 287
W,=Ww,/P
P . 3 , P=50%, w, 200/
(0.5) =400, 200 400, (D) . .
47/76=061.84%;(2) . ,
7 500/12 700 =159.06%; (3) . .
10 287/17 000=60.51% . .
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2022
1, . ’
.1 30%/20%=1.5, 1 15%,5% 1.5 22.5%,7.5%,
2 45%/40%=1.13, 28.13%,16.88%, 3 25%/40%=0.63,
12.50%,12.50 % . . 63.13%,
36.88% .,
3 — 4 _
18~34 15% 5% 20% 18~34 15% 15% 30%
35~59 25% 15% 40% 35~59 20% 25% 45%
60 20% 20% 40% 60 15% 10% 25%
60% 40% 50% 50%
2, . ,
. .1 50%/63.13% =0.79, 1 22.50%,28.13%,12.50%
0.79., 17.82%,22.28%,9.90%, 2 50%/36.88%=1.36, 2 10.17%.,
22.88%,16.95%, . . 27.99% .,45.16 % ,
26.85%
3, . .
. .1 3096/27.99% =1.07, 50.52%,
49.48%,
4, . . 1 50%/50.52% =0.99,
Wi =Wy, %A,
VAL i . , 18 ~ 34 1
1 ), 1.260 3(=1.5%0.79 % 1.07 % 0.99) , 5 .
5 _
18~34 1.260 2.202
35~59 0.878 1.536
60 0.456 0.797
, , . . 2.202,
1, . , . 0.456, 1,
()
. . , W.
C 6 2 ), . 60 300 60
300 . L 60
280 (Sw,. *n;),60 220 (Sw,*ny), , 60
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o 1, , 60 . ,
:300/280=1.071 42, Ww.. Waiio s
343, 60 300, 60 214,
2  ,60 300 , o s
. , 60 2 ( 4, 6)
) 1.889, Wiz 1 o )
60 300 60 300  ( )
(calibration) ,
6
60 60 60 60
60 60
Ww. ( Wai W,
n n,
1 50 1 1 200 53.571 53.571 53.571 53.571 53.571 53.571
2 50 1 0 500 53.571 53.571 0 53.571 53.571 0
3 30 1 2 600 32.143 32.143 64.286 32.143 32.143 64.286
4 40 0 1 200 42.857 0 42.857  80.952 0 80.952
5 50 2 0 400 53.571 107.14 0 53.571 107.14 0
6 50 0 1 500 53.571 0 53.571 101.19 0 101.19
7 50 1 0 300 53.571 53.571 0 53.571 53.571 0
320 343 429
280 200 300 214 300 300
, ( Zieschang(1990)) ,
Q nXl1 , 1 . O
) ( ) . )
X nXk R o , k
Nx kX1 , o
W aXl1 , , GLS (Generalized Least Square, GLS),
; X'W =Ny, .
A nXn ) 0O W o , ,
Q ., A=diag(Q),
W o Q ) Q )
o ., Deville  Sarndal (1992)%
. Q—W)'A@Q—W), w
X'W =Ny , (Q—W)'A'Q—W),
W=0+AX (X'AX) " (Ny —X'Q).
Y. w . Y . Y'W,
GLS
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7 GLS
60 60 LS 60 00
w, . . vy ) Was _—
Wers * y
1 50 1 1 200 67.301 67.301 67.301 10 000 13 460
2 50 1 0 500 46.655 46.655 0 25 000 23 327
3 30 1 2 600 52.768 52.768 105.536 18 000 31 660
4 40 0 1 200 56.517 0 56.517 8 000 11 303
5 50 2 0 400 43.31 86.62 0 20 000 17 324
6 50 0 1 500 70.646 0 70.646 25 000 35 323
7 50 1 0 300 46.655 46.655 0 15 000 13 996
320 384 121 000 146 395
280 200 300 300
1 1 50 50 200
1 0 50 50 500
1 2 30 30 600
X=\0 1|.,Q=140|,A=diag |40 ’NX:(SOO)QY: 200
2 0 50 50 500 400
0 1 50 50 500
1 0 50 50 300
W=0+AX (X'AX) "(Nxy —X'Q). GLS
67.301
46.655
52.768
W= 156.517
43.310
70.646
46.655
GLS 300 300 , GLS
. GSL , , o W
“ ”, GLS o Y’W=146 395
o 384, 146 395/384=1381.38
s 12 100 320, 12 100/320=378.13
, 0 w Y'W,
YW=YTQ+ AXX'AX) " (Nxy = X' ]=Y'Q+ (X'AX) "(X'AY)(Nx — X'
(X'AX) H(X'AY) Y X .
, GLS (Generalized Least Square),
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) . . ) ) )
, ) o
, (Propensity Score
Matching, PSM) .
, “ 7 ; ,
’ « m , PSM
PSM Logit , Logit ,
Logit ’ : . Logit
exp(By + Bix:) )
T e g LT
P + Bo T B
PSM ( 8),
, 13 o > ,
. , 13 , (y)
“ ” o
8
y w=1/p wky
#1 0 23 4 0.431 2.318 9.274 #14 0 18
#2 0 23 5 0.431 2.318 11.592 #15 0 21
#3 0 28 6 0.558 1.791 10.744 #16 0 31
#4 0 36 8 0.741 1.349 10.791 =17 0 48
#5 0 42 5 0.841 1.189 5.944 #18 1 18
26 0 46 5 0.889 1.125 5.627 #19 1 20
757 0 55 9 0.952 1.050 9.450 #20 1 25
#8 0 56 10 0.957 1.045 10.451 #21 1 27
#9 0 58 9 0.965 1.037 9.331 #22 1 28
#10 1 30 5 0.144 6.956 34.780 #23 1 32
#11 1 45 9 0.438 2.285 20.562 #24 1 33
#12 1 52 8 0.614 1.628 13.023 #25 1 33
#13 1 56 9 0.706 1.417 12.754 =26 1 38
7.077 ®$27 1 41
25.508 164.323 #28 1 48
, ( 28) .,
13 , PSM . 15
( ) s . . 28 Logit ;
, :
exp(— 2.628 — 2.223Gender + 0.102Age)
P T xp(— 2.628 — 2.223Gender + 0.102Age)
13 p( ), “ Tw=1/p.,
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, 164.323/25.508=16.442, 7.077,
PSM , “ 7, o ,
PSM s s
o ’ ’ ,LOgit
’ o PSM
PSM , Lee et al. (20097, Valliant

Dever(2011)°7, (2017,

( ,
Y
s GLS
, , PSM

. . (

s PSM
GLS.PSM s

, . (2)

. (3 , ,

. Elliott (2009 | Kott(2006)"*
@ .CSS ,
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® .
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Construction and Adjustment of Weights in Probability Sampling

and Non-probability Sampling Survey Data
Z0OU Yuchun, LI Jiandong

Abstract; Whether sample weights can be reasonably and effectively constructed and adjusted is one of the important as-
pects to improve the inference accuracy in using survey data. Subject to problems affecting the representativeness of survey
data, this study puts forward targeted solutions from the perspective of weight construction and adjustment. On the one
hand, for probability sampling survey, this study puts forward several weight construction and adjustment methods including
generalized regression method to solve the problems of unequal probability, no response and insufficient coverage in the
process of survey design, implementation and completion. On the other hand, for non-probability sampling survey that has
severe selection bias problem, this paper focuses on how to use propensity score method to realize the construction and appli-
cation of sample weight.

Key words: weight; probability sampling; non-probability sampling



