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» ZAMEA H 2> TS|

Random Sample 2o x|ch Infir?te Population Inference
(B, BEO| B
\ 1 Y,
e - N
Fet2E|Ch
(2EZ, 2H|E, 2ECH SR
\ Y,
| Sampling & frame (Error) . .
Finite Population Inference
- Constrruction of Weights
z=
| NonSampling (Error) |
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Variables
Weight Y, Y,
Y11 Yk
Yok
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JHA| 22 EL (Unit Nonresponse)




F=H™EF (Estimator)
» BE|CH =8 = .
= Wi yi
i=1
y=°5
S W
» BH|E F£3 —
o 2= Wil
P w
, {1, ie U,
0, i¢Uy
Z

7Sl o2 A RIS 0{X|L}?

= 7= X|(sampling weight)
SEEZMAE Soll Yd&l= 71=A]
» 2 SEF A 7= X (nonresponse adjusted weight)

Within cell(or group) adjustment

Post-stratification
Propensity score method




715X {2 A S0 X|L}?
y HE|H2|0|M TI=X|(calibration weight)

U= 2EICH Eo| HetdS flol

Raking Ratio (Rim) weight

Regression weight

Ratio weight
9
HE=ISX|
1
w; = —
w3
» E=2| et JHA|0]| 2|5101 CHEEl= 2 EIEH2| THA| =
> OEIH._I'EIEE w; > 1
» Et22lo|FEE N/n
 2E47 E/EpEE NIH2| EHOIM n THel Elote £E& B
Mol A = n 2 &8 H: (N/n)(M;/n;)
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B2t HAE JIE=X| - Within Cell Adjustment

» Response Homogeneous Cell(RHC) 7}4:

Cell  Initial weight 'y R Adjusted weight

: k=2 =]
. o HE
I Wo i1 Yin
I W, i2 Yio
] Wo,i3 Vi3
i Wo,i4 Yi4
I Wo,i5 Yis
woy = i o4
EN g =
Pg 5 ) _
> SHEE =R
11
[—K=2 = > x
St EH 71=%|
» AIZEE]
G G
_ Ng . N, _
Ypost = Wg}"Rg = Z Wgyﬁ'g

, EREE0| HRYUCIEEH0IL ASEEHS S
OI0{X| T 1 (0fl: 4+212) BEIEH EE I} F0JZ
Fe £y 2 15 YIS 0ISS IS E
E BF0| J15 o= Fyeo| Hr}
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Propensity score
pi=P(Ri=1)

EXI2E 2

20| SEEHE tIS2 o =51 AI=EL
RHC EHZ HIOI2 propensity score 210FO| St SHEH Q.
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HMOM2| 225 2

» Cross-sectional survey

712| 0| RO X|X| 24Z.
ZHOJ| A E & CHA|(substitution)7} O] F0{ZE!.
ZALQ| HIZ(EIho| E= 50| 2|E
» Panel survey
oldlX O 2 2X} A= E| 22EF HHO0| propensity score
4orS 0| &510{ 0|0 &El.
7ISx|2] 2410 I HE == US.
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CALIBRATION

» FHE2A ==YH= =0(7] #5101
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UL UMY E(Y) = o+ X3
MNEESEHEZ E(Y)=pph=1,--- . H

2L BOIYHI FHE £(Y) =4+ 0+ 5

>

» AFBEIE CiREe| SHEES SISYYOIL =
2 Ao 0|9 SUs FHBEOILCE
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Aito| YetdES ¢let CALIBRATION

» OIE S0 2T M«UH BxI| LT A<, MEE
J1SXIE 220 HE610{ Hoix|= 4«0 BxEIl F
01Zl 2Tt Ex22} UX|st= 20| YHIEO = Q7 E

» 0l= 715X =S Soll =2 ZEICH|EHS BxH
Z(auxiliary variable) MM =HE3517]| 2I&t

» FE2 AEEIS Wok2 Al=Ssl, 2|4, #lo]d H] 2|1

H| =3 &ok.
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CALIBRATION F=HAEF
» BFFHE

)_’reg =V + ()_(N — )_(j;),é?.-a

= E Wi regVi

ies

B,=(X'o'X)'X'® 'y, &= Diag(¢;, i=1,---,n)

-1
—_ — I !
Wi reg = @ + (Xny — Xz) ( E X,-(Dﬁxf) Xi®ii

» AIZS3 =3

Xi = (Xi1, Xi2, - -+, Xijp)

1, if ie U,
Xig =
0, elsewhere.
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CALIBRATION FH&F
» H| F=HE:

HZEB T} SILI0|0] 5 =0 ¢i=1/x O S| HFHEF

Vreg = xNy—"r
XGT
a2 2E Fy20|
4 E‘"Ol%‘ |:|| _-"‘:':_ '|El= Calibration Eqn. & DH&5 &t
Wi rak = cviexp (X'x) \
where A is a solution to Calibration Eqn.

Z Wi rakXj = ty
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CALIBRATION F=H™ck

» Truncated Linear : 2|7} AH|st= g 7I=x|

» Logit : HH|7} AMgtE! 20| H]| 7I=X]
HEHN0| RTEIE Haol 471 IS BE A2, 3137}
Sxl9} #012 b] JISRIS LMo 7L &2 g0
2 A= SME op7|e &= QICt. ol2{st =XNIE st
= U= 0i8] Wt = B |E2 S5t 7I=X| A= ot

2 7IEX|e| & - 5lstE ZEHSI= tr

= uncated linear
Hi 1t logit WHS 12{at 5 QlLC}.

|0
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The linear (regression} method The truncated (L, U) method

® 4
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weghl raio weight truncated
p 21

The raking ratioc method The logit (L, U) method
& e
7] ’ N
L4 @
z £ =
2 H
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7 8 9 10 1" 12 1‘3 7 8 9 10 1 12 13
wetght ratio weight ratio




el&10flM 2] CALIBRATION

» Cross-sectional survey
CHEE2| L =2 o|ake] =ALofA| HEE.
SE =H0| W23t B2, calibration2 S8t P&
» Panel survey
F2E =3 0] £ calibration0] Y= = 0|R0{H
» Calibration=2 ¢ A o
T+ dE 12| MHER S0| =5] AI=BE.
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» Preliminary Questions

20| AT} EESS WoH2?
&t ZE|EH/ FEIRE

SEFEY / HIHEFSH

20| £2?

Cle D4 =3 [/ Statistical Modeling
FEo| w22

Design Based / Model Based

24
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30
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SEE SEHAYA = ), 2EF (2 ¢
2 ZE|ch 3| AIS=(Fertility on GDP) S| £H.

H|E e, 3|7, Al=S3l, H], 3lo|d =HE

SPSS, SAS, STATA S2 0|28t £3 71=.

SAS : SURVEYMEANS, SURVEYREG Procedures
WA} Z2 240 XS5t 24 FHE2 sampling
varianceB2 2{st X2kl

71S%|: (1A ALS e 2421012

» Bst3EICt/Statistical Modeling/Model -

26

Survey StatisticsE H|2|&t ZE S| 20I0IA2] 24 Hiot
JIEXIE FAlst e E|TEe| 71 SHoflAM 24{0] 0|F0{ &
HEN, BAEN, EX|AE] 3|FEN, CHHE BA

SPSS, SAS, STATA S2 0|28t 2M 7l

Ao siMS ¢lolA{= & ZEIEHe| 7HH0ll CHe ZE0|

278




SAS : SURVEYMEANS, SURVEYREG, SURVEYFREQ

Procedures S 7|2Z91 M procedure?} 0|27} &t.

27

71S%|: (1A ALS e 2421012

» Example: Relation between Farm Area and Corn Yield

Number of Farms

Stratum State Region Population Sample
1 lowa 1 100 3
2 2 50 5
3 3 15 3
4 Nebraska 1 30 6
5 2 40 2

Total 235 19

28




71S%l: 012 Al AlZ et 23210}

» Example: Relation between Farm Area and Corn Yield

» Result without using weight

Parameter Estimates

Variable DF Parameter Standard tValue Pr>|{
Estimate Error

Intercept 1 12.64378 8.98284 1.41 0.1773

FarmArea 1 0.18368 0.05556 3.31 0.0042

» Result using weight

Estimated Regression Coefficients

Parameter Estimate Standard Error t Value Pr> |t
Intercept 11.8162978  5.31981027 2.22 0.0433
FarmArea 0.2126576 0.04560949 4.66 0.0004

0

HC} 2718t FEfe] 28 (Mixed model S)2 2|8t =2 1842 02!
HISEIX| 2=

Model parameter?| F=™ZH0j| CHSH S24F = 9ot

o Design-Based: Focus on sampling variance

o Anticipated concept: Model expected design variance
Central Limit Theorem

30
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= Ze7} us

model failure0f] FF&k| gt Z2M(robustness)S &4 H

JhsHo} SHnf A £A0) B Foly} HRE
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Ch/ckx=n 4 /Model-Based

6| £01, RDD and(or) Quota Sampling2 S8§t Hsl=Al2|
AR 6| X9+« e| REC EXE 0|28t 0f2He| FHE=2
ALZSICE.

A _
y =222 Nikik
ik
1 .
N2 2 > Nikbik

ik

A(X19), (d), K(HBL})

b

71S%|: (1A ALS e 2421012

setaE|cH/cie=a2/Model-Based
(=2
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o

Yikl ~ (Hfjk ; 02)

Yiis ~ Bernoulli (pj)

& (V. bjx) ©  (nik - Pjx) & FHE0|H 0|5 0|2

EEte] =YE0| =& U2=E WZe 5 Jlct.

t2He] 2 stoflM 1 Efgd S =Ll

ol

LRt e
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7IEX]: 012 A Al et 2121712
Set2 /el 4/Model-Based

Design-based F=E0|| 27{8t 24 F£HEO| AIE2 0|2

Sotx| 3.

g2 N2
wrmzz;%,
i

NQZZZ*"% 1 — By).

2 S k(g — 1)s5,
2020 2k Nk — 1
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OIA| (Unrealistic but just for demo)

PV SEIEP]| E:=E | EEH|E £3E
1110 60 13 0.5
2110 70 13 0.5
1120 80 13 0.5
2120 90 13 0.5
1210 100 12 0.5
2210 100 12 0.5
1220 200 12 0.5
2220 300 12 0.5

FyE 0.5
SE 1 0.05 17% Underestimate
SE 2 0.06
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Z2E

Etget 71Sx12| ALBE M= 715%12] &= kg0

CHet 7[=%2l olslv} E35|LC}.

v

» JFSZI2] ALE 01F = FE2| tlY, S5 2|12 SEo
o|sto] ZHE2E YEls| 0|1 H2lsh= 20| MME|0

O} siC}.

» Statistical Modeling0| =201 A< 2|11 FE9|
CHato|Lt =& 0| HESIX] 22 W= 715XIE HEet W
HE AIRSH= 210] QM st U ol = QlrC}

AE
» RETZICI| B4 20 IS A Y2 WP Bzt
B EHOILII=HO2 JISAE Defel ERENE A

i< o|ojl cHet =& st 71 SloM £3E

= VAl 112{sl{o} siCt.

» HIEEEEFSHO0| AISE 4 MSE2I Design-
based ZEELCH= Model-based £=0]| CHoHO| E! &=
U2 0] 2% 29| EtFdd & B4t =T HHEY
ol cHet H#E0| 2+ EICE
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