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Abstract

Survey research, data is commonly collected through a sample design with complex design features that
allow the relative efficiency on the precision of an estimator to be measured using the concept of the design
effect compared to simple random sampling as a reference design. This concept is most useful when the
design effect can be expressed as a function of various design features. We propose a design effect formula
suitable under a stratified multistage sampling by generalizing Gabler et al. (1999, 2006)’s approaches for
multistage sampling. Its use can either guide improvement in the design efficiency when in design stage or
enable the evaluation of the adopted design features afterwards.
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AFATE 23 A5 A3} (clustering), B %5715 (unequal weighting), &3} (stratificaiton)
At AL AE x3el Bxrg E A (complex sample design) & 53l o]Fo] At AT

Zte B892 FE UTHEFES VEC 2 st AR (design effect) B

o} AAEI= Cornﬁeld (1951) 0] &J3 Aoz 471= Q3 Kish (1965)5
=23 9] Lelx)7] A1FE & 129 g8 =7 (Kish, 1987, 1992)& E3] A&Aoq A RE Y

A A kel 2ARE yeot ZEIVSA w2 ANEE T EE

FEAA p(s) (3L p)ol sl o]
£ the 3} 2ol ols) = AR T (design effect T2 deff) & 24| Ak,

@ Yp = Zkes WrYk/ Zkes Wk

Deffy, () = “/E)r.gy(zz% - (1.1)

A7N V() AHERERE 7,9 B4 VERRE, Vi ()5 DEEERE §=m ' Y7 ol 7
KA Q) BT R 2 (srs) oA 27 H e R Abolet.
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BEAAL BAFY T s} 83 NEe SERET ](effectlve sample size)o|t}. o] ZTEA

A p(s)olA (F2 SEHSFE ushs) TEI7] moz A7 He= B4 Vo (§,) 3 543 279 £
Vers(§) S £ GFEFE MY EET7] mepsE Tkt D]”EJJr 2ol Zojdrt.

e = Defly(3) (12)

AAET 2L FagBEI7)9 Mg o83l _C%é—%"ﬂk] %l’% Zhhet Babal g o] g3te] B

EAA AN 2 2 A

= A At (&2, Rao%} Scott, 1987; Korn-»]— Graubard 1999)
SR T A AFS AAET ] FRAL BEAEAAQAS T FEHZ BdE 5 S uo FusE
9t} dEE¢], Rust$} Broene (2010)2 thadt Zo] | Astw ry: “AAZTHY HdL 3 5uk 9

e mATe] pxel AAesSe] 2t AR 9% BN Uehd & r 344 Yrle 59
W2 e IS Aeh A B B A8 DAEEE TANY £ e Ao A8E

A& A750) AN Y AAEHR ] tia) 2heks) AR B, %im =
= AAEHRYE AASDA Sk AN AAEHEYT =

A2 o5 AgAEE Avic) 28ol Nt Aot BFET 1—%-1—3«\1}
%33k Kish (1965, 1987, 1992)9} Gabler 5 (1999)9] 7|27 A= Aeldit). T3 oo gz
o] EAR ERAA 48D 4 9= Gabler 5 (2006)2] 74 “ﬁliﬂr“f‘é 2 g9en. 33
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- &2 (multistage cluster sampling)ol] ]38t ZEAA p(s)E S8 iHA HAZH L3R A
o thalA FAZA] yu &t BRI R w7t FARAL, 7FEZEFT] §p = D i) Dok winyin/ Yopy
Sk wp2F Zro] F ol " thal 8kAL. Kish (1965)+ % @ 715 (haphazard weighting), & cor(wik, yir) =
022 FEIZX e} A=A} AFAA 7 92 AF, FEa T (cluster effect) 2} 715 %] &7} (weight ef-
fect) S Wr33l7] 918 th2o) A A& 3 (design effect model &2 design effect formula)-& A Al 5}k
et

deff (7p) = [1+ (M — 1)px] [L +cvi] . (2.1
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A7) m =31 mi/ne BEREAY), prt JFU 524 A= (rate of homogeneity, roh), cvs,

FEI7FEA ] /‘]'(relatlve variance)<S YERATEH

K13h4 AAEREY (2.1)% H=l AL %Z A3} FgRear)st 242 Aeas)t a3 (Yes
F2ol Al FAF] Fato] 718k, BEILS A W] 245 VAR 2 (ded

m.{ﬂ

m

2ol ol 298] Aol FAS) Gelde T E0 21 A Kishe] AAZALTY (21)2
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1+ (m —1)pr et deffy (7p) = 1+ vl o] SHEF 2 el Zojt. o]o] g Mg =9]+ Kish
(1987), Lé 5 (2001), Park3} Lee (2004) 5

2.2. Gabler-Hader-Lahiri 23
Kishe] HAAEAEY (2.1)& RAHZoRIA o] A8FT &8E o] fXAT 218004 7&dH=
Byl frrt E440letr] Bk A4S vl RS 2 osf AAFH AT o]e] Gabler 5
(1999)2 A5 dYEE 79T H (one-way random effects model)ol] 27 3}o] Kishe] A &7=
& A R, WA GAFEE WA £ sl 24 0 BT 29 1
Yik = B+ Qi + €ik. (2.2)
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Gabler 5 (2006)+ =717t ¥|2E EZFo 23 {FHAKS] ZAHEuropean social survey; ESS)9] &
2 ARS BE 2AANE B9 wRad 220 584 W4E A8 ARED ool 9
Y (domain)EZ o|FoF B tfst JFEAE Wit FEAARYE S AAEARY. BES F
VIS QS ool Sl A2 11e] 99 0l S AU oA LS 33

. H ;
gp = =1=1 ST WikYik | 2ah=122ieCy 2K WikYik
? D0 Dok Wik Zthl ZieCh 2 kty Wik

v b gelie 2AWS Bamyel 4 (22) WAL, Hhl ABASE gzl e 5
QAT B FebE Fol7t e BT AFHEF T e AARHRIL theF} o]
=9

H r2
M
deffea(yp) = Z ( N mh) dwhlch- (2.5)
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AN My = Yicc, Soriywins B9 he] I71FA=Z|T M = Y7L Mys BRI AA=719]
AeFolth. EF Sup = 1+ cwl, & Sen = 1+ (M) — Dpyne 22t 982 A28 75X a3t Het
e AL ARYS Uehdth

2.4. J|El HA2Y Y =2

Verma 5 (1980)<2 357 MA=A=ZE tis] /MEZ7PE2 AAS FAIEAHEZ AN World Fertility

Survey)®] =7h8 F24A 54 9 584 vxE AT d7elA F3, JE 7A, 49 5o A

o4z e 484 A7E AAEa Yok olo] thak =2loA Holt (1980)& ZAPHZ: yol i3}

01 4 (22)8] ReEY & 7HES T B2EE gp = 30, wini® el E4te fEste] AAE
Foll tie thge =95 23sksich

va(ilp) = Y I+ (i — i

AN wiSh mis A7 A ig) AFAS FLA/E thehdieh. Kalton 5 (2005)& A=4F7HE
o AFREAAE A8 AAANN AART] F84 W LcBY] e AT AL TP 9
o).

oﬂu} Park (2015) | A] A|A] S}
e, 7FeRe AL ase] Ze AALARYS 3 SHEY FHE AT

3. Z3UHFES 2o =212
3.1. Mot2d
FEZAA bd o o] NElE = 53 E}%—%—%(s‘cra‘ciﬁed multistage sampling)-2 TH23} ko]
N1€d 5 gk WA 5 MAY AAE 248 BHGe NAY G o731 Ny A Aoz 74
% % H7 H ZOE ]/]"ddr z\:ﬂi ﬁ_‘_‘——j—_‘_ h7H7]— TEE]U:] Fd X]:}_E_']-LH Mhz-o/] 7H;‘q] % mhi7H7]'
o714 h = 1,. 7f‘f7 7 = 17...7nh0]j17_ k= 17”,7mhio]1:]_. BREF VL o3 o] HojHe =
wegzow 248 4 o

g — ZhI{zl Z?:hl ZZL:;L{ Whik

p = p prop .

Zf:l Zi:hl Zk:hl WhikYhik

3, A% 9 BFEHEA A A AAL4E A FRAASFEES W) A 2AhiS yol o
) 2 Egnd ¢S MRk

Yrik = + Nh + Qhi + €nik. (3.1)

AN mpe DR ET(fixed effect)2 Y4 = 0 HEHIL ani®} enis 27 YU E T (random
effect) 2 M2 S| B Ve(ani) = pynopn Velenin) = (1 — pyn)op, < %‘—E‘ﬂr. ojuff Ak
%Lwre_rﬂl*h Mz g2 3o dsiMe g2 &S M 5 A2S, F oy, # oo VAW pyn #
pyn = 3183k
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Gabler 5 (2006)%} 418 =218 A88iW, 42 B.1)IA o1oe) AARAEDE FET 5
ek,

deffg yp Z5sh6ch5wh (32)

o714 A AdrtEol o3 A& 247 (design effect component model)& 22+ th-2-3} 2+
o] JojHTh

Sen = 14 (mp, — 1)pyn, (3.3)
Owh =1+ cvih. (3.4)

4 (3.3)3 (3.4)& AAENEY (25)9 g L4ARYH FAA B m; 9} cope A (2.3)9]
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Ssh = M yh — ﬁ@ (3.5)
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(L1) 2E = holl 38l cor(whik, yrix) = 0 (FEE TEIEZ 2= F4EAATAE= T35 AP A (haph-

azard)2 7}3).
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W2 ZASAAE A wGsty] fsl p = 059 271E Ze dolo] vlE 54l
B EFE LA AmeEelA 2.5%9t Al 8.8%7F WA AES wiEat R
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£ B2l = Spencer (2000)1 Henry (2011)¢] 7§32 Fud o 3le Zolth. &5 Alkd
AARFRG A 0] o5 Al 7HEE AAGRA Boldu] A FATE R A7 Tl B
Zrrthd v 588 Atk < Gabler 5 (2014)2 det JYHFEsolAM AA G FA ] B
=2 AAZAZA Bkl AT 5 e 7 AFEith Gabler 5 (2014)9] AFE S
T2 dFor Fud + ohd vl 783 2AE 4L 5 de Ao Jdidnh
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