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Representative of Sample and Efficiency of Estimation
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In this paper we investigate some concepts frequently called in sample
surveys such as ‘representative of sample’ as well as ‘consistency’,
‘unbiasedness’, and ‘efficiency’ in estimation, The first is strongly related with
sampling procedure including coverage rate of survey population, response rate
in establishment survey, and recruit rate of final samples. The others,
however, are concerned with both sampling design and corresponding estimators
simultaneously, Whereas both consistency and unbiasedness are based on the
representative sample, efficiency does not depend on the representative sample.

The representative of sample can be increased by raising the rate of
coverage, response and recruit as well. Consistency may be investigated
according to variables of interest and auxiliary variables. The well—known
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raking —ratio weighting method is a method to increase consistency of auxiliary
variables by means of matching population size in each cell. Efficiency is not
directly related with the representative of sample, and allocation methods such
as vproportional and Neyman allocation in stratified sampling and
post —stratification are all methods to increase the efficiency of estimation under
the condition of satisfying the representative of sample.

key words : consistency, coverage rate, post—stratification, raking—ratio
weighting, sample allocation, unbiasedness.
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BEZAIAE ZEHS Q5O BEE ZAlGlY ZHT Ao &
3t ALGIE F280t BIEE FES H2 AHIE ot ZEd ETR
g2 TR ciESor it olnE WA tEH s FE
(representative sample) 0|2t BE T HA E & i 5= BE0IE= 9
DE &1 o0 EAHCR HES tEHo] Qojot gtk ¢F
o}, Jguh AR B2 RANA B EL’Y dujs EEYGHA
A8 E 397t Bon, tE M4, dE Sd ‘U H(consistency),
‘8] ¥ & (unbiasedness) 2 ‘&84 (efficiency) S EEHJI% &}
1 A2 gethds L85 = 2% Y}, metA olEd ZHE HZ 8
7l QA 2RO dEdo tigt HES BEYE & Q7 o 3t
UE NEENT BESHA FR2E Q7 .

EAlg olHE F7) {5t 5Lt ZHERAMIA F 7K BEEE
(sampling strategy)2 T&5HA}.

BUMEA . BEIIT 4EE 9510 o]£F 2% (double sampling)
2 ARSIt MENERE 0|8310 1z ZES MEJA 45
ALE B}, 71 ZRANAE 7179 718 QREAR £40 X

o
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2 A &3 post —stratification)E & ¥ QYR B8 YIS
o}, ol EE2(sample size) APIE 17 BRAN @ X, 7}
7%, £5 So o|QHL}, MXUOE 2 NGolH YTE S0
HES Yool FRS BT, B TS MAS T, T
M 71799 FERORE THABY A48 VIR NEUCE A8
Bith. 2839 YHE 5YS 08 /EBIOIT

. SEHB: TYHBAY NAIXIZ O F2EWE A8 B
WBHE 0|88 17 BRAAE 7IZEAR 1A, 45, 7178,
¥4, gE J91 7B REENE SRS, 27 BRS % 5B
£ ojg W4E 0185i0) HEY F ASREU. 1211 AERS
2E QFLYNLE 018 AP (raking-ratio) FERE T30l
Agsin BBZ FPAL 5RO

REE H9ttks HEAA 88 BEY 100%7t BECE B8F
£ A2 ottt A& S0 IYTEAY Z2 1 E&8 SHES 60%
2} 5ta 27t BE =80 70%Tal 7HEaiRt. B 3JPSEBE Ikt
2 SHE0] 0%, 27t B2 SBE0] 60%TH1l sHAt. ET WEAY
FE<sE 1,000018) 6511 @B #85+= 1,10001211 &AL & &
Aro N FHZE e SUE B, 7158 7o 243 38+
7t A2 tZ20. old F BRTSES vl ten 22 88
] 4 QT (1) ol= &) 98 ZE0] H tjFEH0] A=TN? (2) o=
HBOR 73 FHAY U= o 2717 dA 448 = Y= 7
7IEQ AEe TR En, EYHEBY #2247t ZPUHAS B8
+E0 BOOE meBY BEo] A=A FEEC ¢ t3Ho] Ut
I g+ e/l nRTIKE J2BoA 78 FE9E T=A0A T
8t RPRET O U = A=TN?
B zRoAs oo 2 Ao He 5l 25t ZEZAA &
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ol Al8E e B89 did, £89 IX4d, HEgy, 584 8d o
g MEEES A A 1EEL, ol HEE HIBLE 919 &
e g8 MASLAL St 229 AL FEo| ZUUS A}
= dHd 3% ACE 3L E vitiE s I uwt 9ozt 2o,
2HoAE 283 AFN Z3S AHAA 529 ELEE 1EB.
Az g, HEgy, a84 S B+ FHI A AEeE BRI
HEgy GEs Jdo] AVI= S gnidte Hie tU2r. 384 A
£ gA49 NEE B9 HRUSE Lol dEED 480iMe
HEgds ngsitt. 181l 58dAs 2849 Hge 289 i
du Aasie dEHET, FEME R ARESd met £89 884
ol OfRA vt = Y=XE dAE St 48T}, oiHRR 68
olAE Ed 2% 3 oA BAT F A g ge RopE
h.

1. #29 zy

FEAZHTOA ZAIES R RARE] RojEe 482 R840
Adgoltt. e gat EFE BEFE0] JisdAH A84d
gstel ZAEHEY TFEOl TSt REEN AEHCR Qs

S 22 2B S380 B48T - ‘RAES =RAES B
HAE &= A=7? FEET AEE0] it ol EAE LA
oM AHHCE FEAAI: LGN YASA ZECL. B EF
g B9 ot 3= XA F2 B9 jE tdsiHE = gy T
Ol@ d@ol EmMaol sict. FEZA £7)o Folol(Kiaer 1897)=
Hig Qe BHCE B2 29 F4T0[0[0} &t FHEIN
UHSarndal et al. 1992, p.526). EEo] BFTY &A4TolZE HE

oln
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e MALgA ZHYES iR + Q7] gRoich, Jivk BfXAL
(complex survey)ol A ZETH E4T0| HTE REE HEsIE ¢
€ €x ¥ dol7] tiEol BET HZEGEEAR, non—sample)
9 FAE wEske A0l FYOIE MM M 58 dojqint,

ORI o] JALE Folsie LHE BESY AW T
JFHOE Livo AFHED,

1. HEeL 3y Ay
3

E% &(probability sampling)at® 3t ARSI 7 BEo|
Fgigjol 2yTe 38 J1de FEXHRE Foldg, nFMIZE th
E ZARHE B0 BE2H0E X3N] fEd AR ARE
g 713 BEHoIU. oY HEFRE WHAA RG] o AT
Aol gasitt, thEA ei(representative principle)= @ FHE0]

ADA = RAIGA7IA RS = AT, FEO MEHA g2 o
9 += FEo| dFE YS9 TIVEZE FHE £ YUIT Ft=
olth(Brewer 1999, p.36). o] ¥El= HEHQ RFOIEY 7|z ¢
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Zolth, BE ZAD7 &9 R EES 2= IHLAE EERY
& A (probability sampling design, Samndal et al. 1992, p.32)2t™
gt=dl, olF o83t HEd Ues BEOIT HERYLEAN A
HEE BEE JuisiAl ok, BFOIE o UlE tREEY ZIY
2 BEgRHYY LEo|ItialE EW Cochran 1977; =&a 1999). &
EX E(probability sample)2 Aol AMEE oln] FEQ FEHE &



44 ZAA

H5t1 Q7] g 2o BEFEA ZEY fFLE WXl= A T
sith. o€ S0 ST v ED FHWEE s A}, o
2% HEuE TEY FEWE 32 5 ol 320 ¢ tEHol U=
7Y e 228 gui7t gith. gu ot = 2L 2% tiF3¥o] 92
o, 21 ol FHY FEHd A7 Woitt,

2. D38 TFQ AAY

SYWol BEZFE J1E5IE RADY 2 JBHS ZEE S
stol EAsict, olE S0l T 2 HIRP(HLERY, ratio model)S
1 5HA.

Y,-=Bx,-+v(x,-)e,-, Z=l,,N (1)

OI7IA &, ~ (0, oIt} IHE RE RAIUA BHES v9
HIdE = HBEE At 3880 4714, ogd dage
HED HFEE AEd F= liAA Ecl, 883 JFHN= B B2
g3 ddol s 2E O97 &0 TEAHES 7HE o= it I
LISt ol ZAIGRIOAE ¥ BXdss d3E80] QI 3
BHe DEZ Bl BZES iG] HRd EE 997 8o 2
&2 7137t Fold gQ¢ gV Eoltt. tidl £H9 §88 B0l
2o 0 438 = Q). dlE S0f 99 HEEY 22 ZET 7
of Bgtst F&H9 BES HXHSZN0] & ZATAERE FEE BEO
THRoyall 1970). o33t ZEL BEFEH BEO| ozt RAHH
(purposive selection)d FEO|T}, RFYLAHolA HEo ZSFX L
T DGR ES EEEEO] 0017] R ZYEES HEE 717
gk ROLBE TeS0l ZEE Botol 2YTE HASIEE iy
Eds 25K ¥eth

o
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ZEE o188 wol= J1EE Z¥ol it ElgH oET) & HE
Holo} gitt, T 7HEE ZEo] BR Tl MG Row ZAigt &
WUZ2A HEEHK] 2 EEE B BEY tAE2 48 H @
7] Eoltt, T8 S4dFCR BEHUE £EI 4Udle ZES &
Botlc dXl CER 2F 71Ho| ti4 EXtiE F2d 2 38
g ¥X gt ZEo] 458 4+ Uut. O 3EE 24 23
(robust)3t ZEo|gt1l s, ¢& EE(balanced sample, Royall &
Herson 1973, p.884)0] 1 &9 oo Y EE(quota sample)T
ZHEE @50 € BEOILE, §EREL njg) FE gZ Rl 95t
FESE ¥ Zdd] 2= ORE AT +UE RAGE Qo2
2 EEREL ojlt. d8U FL HXH,E 083l tie g8l
o 9stol i dUE FET-E BHEG W ZEY 2R
ZA5HA gtgsle 2EoEL & 5 Qith,

3. LiEY Xof 22!

BES JHA BEY EHE Malsie 02 HEZYLH
= ol ojUiz Z3EE0| (0] HEE s Qd ULt dE E

HE}ZAI A HEHS R BEE JAE TREIA Yo HFHse
ol SMEX G 7ite T ZFHE BEo| (o). 2oIUElY B2
20034 B ASHBEY EFEO] thE 0% Behs Bt ATHE
B3] 9 201 2004, p.5). Ol 22 0%Y Jite BEd EdE + @Vl
2o REO thEH 2 A5t +Hiol Qith. AEHSH 3 7] (random
digit dialing, RDD)= @3 3E9 X FHE(coverage rate)?] 2t&ol
2oketol BEO HEAHES MAE] 8 HHOR & & Y,

& HO diFlolA BEEHA, B HHIEE 71ZXA EE M
Holl ol H, WIHNTEY E8E0| 10% BTolEZ2 UM 30%
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sle 77 QEECE FEd EdE Jis4dol itk &, d8
HSEA HFE BEo EE &+ s Ye ZHYY 7%t
8 4 Qo B8 7IERA E BEHQ) BEAAM B3 ¢ H, FEH,
FEYY A ECF 5l F A 25 27| 4FdE 2R F 60%
x70% = 42%20] BECE SFEHQCH =, HHSE IFET
THEE F HEe] FEO HREEE 0% x60% % 70% = 29.4%0
ENsiCHT & & Ut J¥H 2 AdAs E2IEE 48FE
g 2E3 BHA 2 23 229 tfEHo] 70%¢etl sble S
T gEEES B2 UB RAE &Fdle 7 BE-UE <F
OF MW7 WRd ZEY UAEY EFPEE0 EF g9 e
Fsioia glshy] €7 dEoltt. -T2 ddiMc BES I8
o oid tIE THA thEE Foi7t FIiEojor Bt
HEEe AT LGS TEHEE0] (A ZALRY HIEE 7}
58 o ol Aolth. &, BHdME ZHEY 2HES 0= A
o, BT EJAT BEES H0I& Ao, TEHY HFd
Ae 4988 wole Aolth, 289 tiEd At/ 7HdLe F
9 Brle EFEE0] (Q SEY EHol EERAN] HEEX
= Zoltt, oA, 2ETo] JdAITIL oI HE
Egsig0] g0 BEY ZHY BEE F8ols #x9 £ FA
2y B E FH5le +Ae okd Zolth, ZEF o7t EE U
#4 Mol FEY 27E 7IRE 7Fsgol At
TES BEHAA E o, IYLYS B LT B0 Qint, BA 2
g 7HEE ZEo] gnitis & Affetexlrt ide 5.
Ol9} Ze WA HH BHUIRY T0% ZFES teit €0 49
g = Qlth. ST B84kl B8 gEEF0l teit il i,
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HEM7ITY BREEe TSl £nial 8k
Yj=ll2+5j, E,‘"’(O, Gg) (3)

PN T £ EEE 2 RREA0 BUSCE, F, 4=,
A=W ZBI R2oA BUSH 0% ZHES A7 HA

s JgU F BE0] EQ5K YU, HSHSRE E5A Qo
A 2PYS VX 1,2 FHE A0S ST SHE 47
SIRIE BTk WEld F BERY zol7h AW 0% TIES ES
ol 247} 8 Ro|1 T ZEZY xol7} Bop B EL BHE 3K R
2 Ao,

FEO 40 EE 43 ¥ 2T RojE Ddd I 7F
OlZtM QOZ OIEE WX, HEEM, 584 S HIHA U
o] S0l BEE 71FolEtT & < Uk, YA, HERE, &
4 S2 9% 2012 A85IY ST FPLAE 71208 & Bo
DR BolE ZES /1Z02 8 0 O YU/t R OEEE B =
2AE BHLAE 71Z02 s AW AXM, HERY, B8

qUe OSE 8,

o %

IT1. Yx|A

Ut EASIA FHBY YE L F29 A0l He JErE
ALR 3itt, J3E BEZAAE B8 Vst EXdsE 8H8
T Qe A9 BOEE JAHSRT ol HANMSd: AREE
2o & 9ot AiZy 71EH(ES v=euEsiEY: iterative pro-
portional weighting method)2 EX 8ol YXEE FAsle HEH
Q wyolrt, oldlY ABAA FEEO LS JHYTE YRR
Bl 299 HAMSLE fACE gl ERE U0 4HETE gt



1. BP9 WX
=2
=2

28 ZEUE HALE sl U SASM FE8Y AxEE
B 271 SV FE{RLS FHUL sl EFE HI2H Tie
48 Jdnigidh. oz NEE SUSHA Ryl HB5H, &
Bo =8 Z7IA &= ZHY FAE ZAE of Z2gY AdA A
Hel FEgol 20t ARG olEiE FHEE dxFFEoITiL &

2

T

+ g Ao, o HE2 AJHCE WolEKAJ] 42 HERE B
B AI8SIe 758 E, BERY, R4S 52 BT o] d88
WE3I0 YT,

oA AZE LR HES B2 71 FTlele AE BAZE ste
Hi5tol, ulolgNeyman 1934)0] ALE3t ARIHY 7A@ Fold HE
oA 7158 BE REES AR 1ol Ytk &, Jisd 349 8
oA ZEHRT (1-6)9 LAXSFAE R AFFAE 78 &, E57}
Aol (1—e) x100% EHEU I FHHE A& Zdertn
ST, ol MW Aol TAQO! BERYUCE UF74e 7+
3l FHBE Fole HHOE A7 &9 AER A2 de &
g siqith Jgiu AAECE ZEUCEE old AFFie 71E
Q7] gEol vio|To] A3 YNFBBE TG e F7t
Mol MY T EQF i},
EHOIE dd R7IEH {S2JYL ¥ 2 ZEYTHsuper—pop
-ulation)?] FEOZ FE £ Quie A7t AUTHDeming &
Stephsn 1941; Hartley & Sielken 1975). oAt AMAE 3lL9 2
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llLigl° Prob{l 8,— 6, >€}=0 @

071N 8, 6= NHoMY 2B FEFOH, HES FTUBE
£ Juigit}, ol HEE UESIe FHBS LAVW L FEB
(design—based consistent estimator)2}1l 2 2r}, ol & AL
2 dA7INESd e YEAl ZRojor & AR WolENXT YUe
g, 1 olfc dALEe £E3Y o] £EFY BERRET
Zotd = Qe A BEH F7) fi2ock(Hansen?) 201 1983, p.779).

OolE FE30] 4ALALEE 77 ddMe UEsol 5t= 48 &
9 57t g0l ZEBEE JIKo} e Aot el g SV [saki &
Fuller 1982, Robinson & Sarndal 1983). H}% Z5i® dALXHL
29 tZYE dAE sle Meolgls Foltl,

2. EEB=Y WAIY

o] Rojshs dALAEES H2E 207 i 78 &
TIRE dAZAIAE 2 oi=Eko] ofd 4% Qltt. (:HAI Exg:;

EE
£ EdA FHo €8 Folsts 2ol Ut T & HAH
F7F U HAEH0 AXHE2 TEE 9n|dith.

o wits= T )

G7IM wie B kol BE ZABROIN, T,=2xE RIS #
9 &Aoltt. &, 99 HAL UEF e JNEY w,E A25E BxY
9] &7 (population total) FHES ZEAQ HESIA Ax|FiT,
29 J(G)E IHME 78 FHZ0| BE2EZ(calibration estimator)
QEl HEMSLT %@ ¥ de Y33 7582 (generalized
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regression estimator)o] tiEH ol WY ¥ dis AIEES &
g fZH £330 BEHOItHIE EW Deville & Samdal
1992; Deville®! 291 1993).

Aol 1HAA ANE FYFBBE FEMFEAA @ Jtsde
AHESIL Qith, #@ZH THEHE AFRAIA FF A8THH 3&9
HEde goiFe %‘EOE MBI St A HZH THEEe
FEO gEEE FoiF=r1? O811 gL o8 ddo] A=W
o B30 B o}7l 3t AHZH TIEHE TRELE FET
Z AL

4 HZH 7HEHE 716k ZEZAOIM BEE ZAR £ A
gislol CixlY EERE W= ZA9E TG ol S0l gy/
B/4A5Y 283 52 AHESE Hue ARESE 8ol UEs
o] BEojt}, T Q17HQl0] 34 3xIY EERE TG 34

REA FHYOBE TSN 22 ASEH 2RV 1AW +

rE XN 2 o
> ol ol)u
19

rl

30
-

t,= ;Nijk Viks Yip= ;Smwijkly ikl ©)

o7IA Nye (7R Stk BEHE B9 ol 5,5 R 35}

= U9 & (AT &t B9 2o, A9 A)d AHEES
FEBE olaldZl 11 Ado] T AZst] deis ol A
o B, AIRES FE»E A fdAe 4 Y 28 37

N;E Qolot si 8 2 Tl BiBE BEE BF RAF = Q0
of git}, olF Z 79 EEE 37| N0l YoM AR FTh1 713G
T oAl Z BEdso 228G A7 ged ok Sk
Nz‘++=glek, N+,‘+=Z:Ni;'/e, N++k=2Nii/e'\-_- SEpe 91‘:}.

I8 BET FUHET = AXAIFIEA 2 210 2ET 3718 £H5)
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olid £24E UEAFIVA Zt Y BHY V|8 FHoke HH B
& 2 Bdol gZn JiEY 2L Edlgrisdott. Z Ty 2
AY F7I= 4F9 Exdso HYSIER SiZH 7SH BHAds
9 AxEE ZA=n

OlAl il 71E5E T 29 thEY 1211 YW AR89
HFLES LotHERt. AY BYHBoIME NG /AS/77d/4d/
OE ST T4 XY EEIFNA Z T YD I7IE L = |
71 Mol AZH JHEHRE 4 T VI8 FHEI Aok, EF A
Al ZAFE 2RO ZHU iy vlgS EFE(0%), SBE(0%),
BHEEG0%) S22 AdtY 29.4%01EE ZYHRBANE AIRES
FEgS AE AISE = Tt did 2 9 2HY 37 NE @3
Hl 7SR oE £8511 4 8HE U2 320 BZ2EF y;2 S
BOEZE £88 2HY y,8 ol8sle JdHso BEAE 738
= QUoh

Z'y=§ Nijk 5;’,}, 3')z'jk= Iezsww:;'kIYijkl )

A7IH Ny BZH 1EHUS o288 2HBIT shE (FATIA
Qg BE 5, ZolN SBS WS FHOM, 5 sy=siUsh o7
A cE o8& complement set)S Anl, wy, 2 TEE, SHE, S
G482 15l ABHOE AEY JEROIL. #LH NEHeR
YT 3718 288 $ BE A (9 £ HPu 280 ¥

o JEld @Zu FE® Lol FEEHIA e dAe Z2EA
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Ty= ;Nﬁk 7,',‘1;0]‘:". d7‘ }\'] —ﬁj};’t_:’ ( zyk)?l—o—] Eg E’O‘E}

WA gy S T2 ELY IAE SuEK. By £
Hdo] T3E REHF y,;7t FHELA ke dA (7HTY 28
F Y017 sRE ARIZ It FEEE dAL (kA BE
402 susiT SES § Fu9 BEFon, meld U S| 18
3 28 I89 £40) RABle 28 I8Y BFW 28 18Y
BFol EQSE 3,08 (4HTY REFS FHE + U Aol
COEU B F O89 BRY Qs ger 28 BEoE
Su 189 BEFE oA £E Qrt. ol 8L @zl 13
2 AR} SHEEIT WakK QEL). JuUs @z HEEe B
NERS AEGE WYY o)yl BRolch. mEA HZY JHEY
AIg3t0] 2O EAHS 5 5 AUk s7lE oyt

= A F28 ST BAVSY SR ABHES AFE
. 7 PolN LHESEES WL ALE EEK. TRY $7} Bl
o Hgyl £8Y, 4= N v 28T, T,= 2N Y 0l
AR ATHT & £ YEIN 2 Dol H FEBF Y= BBE Y
ol YxIH st HEol Ytk U ABH AER N2 BES A
7] Nyol @18 2ThD 517 ol@th, 1 olRE ten 2o, HZH]
1EHS BEEA BB FHETUES 08310 Z BRWSY
19 BT 0|28 B BRWS0 AFSTE O|REIK Ferh. W
A thgst 2e gdol Asditt. Ny = (Zwu)a, B i, G714
@, B, vi= A Eolol it QX E3jolct, JdE Z ¢ By
© 37 Ny= Al §elo 2 UaEe QoBE BEY £}
Z78I0 T Sl A ZABHOR 73 28T Nyol 2EY 37
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Nt @R @eth, #88 Nyt Nyol drsie 22 2
Zeiz9 ZEABNT Qe Folth. o4l 2ol Bzl 71Ede A
836l 2 09) 2FY 37 RFYY ol FURE & YRIshs
HERS AR BRI & & Jou BRI tiELoIL Y

¥0 gRYol BEEDY GV1E ol@d. B, S' J8Y ZERT
2SR 189 ZERo| SUSH FEO ELS UE & o0, 2
29 2EY A7)t BEEWS0 IR ENE B0l 7hssle 34
T dxlgs €8 + Ao

IV. U Haky

Yt EA ol A HIEEH L HIE A TRoXE AEold AT
i &HQA NdEE ot EZFFEEoITI: BEMF 2t FeH F
HEOR Hed + Q7] gfEolth, Iyt dA7E BFolA dAn)
HEHE A9 Hoj®Ql JiEoltt, Holk ZA HEBHoL dAYR
A€ Jhdot ditt. ZEFOIBo| SHSE HIFEB(LETE, ratio
estimator)olLt SAFEEE BEFHBOIY SIXIT 2A HIEFFE
Zol7] M2d FE9 47} JW HEFHEE UFAAGD & 5 et
BEXBSE 0|88 YiBIYAFREEE nZUIAI,

BEFT LA oslol BEE HHGHH ZE ZATHE E59 =
BBES Ze=r, wetd ZEH|E—-E&(Horvitz—Thompson) 4
21 Z2 HEgREge UE = Ut F, 34 Hd FE(F,
1> 0)22¢ HEgREEE UE &+ At Folt}. dHiE njEg
ZHol JisslHd BE ZAEQOA ZEBEO Foiol SRR H|
HFEFEE T80 ALSE FES YU tIEste dEE0] it w
A HABEEREEE T8 + o TEY HEHES KIAAHA
BEAZICID & + Urh. dAHEEH0l ZXRHE s o]Roltt,



V. 884

250 584 LA FHBS SAo 1gd Adoltt. ol
21 Ze LFTITE TEEHK ¢ {(x,y)ii=1,...,N}). 281
2EA, Ty=Zyi, ZHE Y5l T BPPT|O| Yk FA ¢

h, ?1), (bq, ?z) ohy
E,( T\— T y)’<E,( Ty—Ty)}, @®

A7IA y=(y,..., yn', O FFF (p,, T)ol ZYH
po, TH)ETH O &8Folgtn SrHThompson 1997, p.21).

1. B=o fiEyl ¥ 249

HEEY EAZAIA FE2E ZUYUE & HEVIE Hietl, F
Y2 I 2 FFEEVIE vt &, tiEd A= 2B RE4
Q £HE SAldl BRI OB 2FET A9 FY (B)e ZEY
HELHT £89 S84 JPEQ Aol ASE AT dE =

o] 99 RERYTA A BEE: 10 BHWEL y 7t AR HIF
31 27t AR th2EE vy AT 2o viEidA AXY, 2&
A9 718 G850 FHBE HiFEBoH 712 £2 LA a7t
2 UES ¢AHOZ EHsle BELA 0, o] BEES RYEEQ
DE ZE O E3BE0] &7t o), WA o] HES BE
3 BHAA 2 o thEg0) @ioh, 2818 9 Q) J5iE 7 &
850 FYLAY FHBolct, WA TEY d34TN £8 584
o] F 7K 71E8 BF £55c ZEFER 37| ogREE FUIE
= ol S WA MBSk Aol d@dFo.

T 7E £ o= Aol H 528 VIEWte HEe &

1]

3 FHEHQ
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A0 WEt g & Utk JuU dREY EAZAA RUF2E
WolEoAls HEe 229 dEEY Aolt), dustd 329 g
Ol BAEX Fe TA 21k LUolA 2olEdXIX] RS 7isd€0l B
7l dEOIL, WA #E2Y tiEgol IAE R, B2 FHHCE
SR, FSHI A Zol Hujg 22 fELE Foldis LB8e
& 2o, £ B84 w0l LS Fe Ao FAHQA Exjojn,

REJFE ol HECY Yo UEIEE, oRd= F89 &
gdo] 349 digo] €t &8 E3 F9 Shic ZES FEd
B89 dEdy 89 2849 JA dE Sof ‘BEs 1,200
QA HER ZES 1,000Q ZEEC ¢ thEH0] A=71? 2 F 38
ol Brdid AT 919 AR H UL = FEE
Aotk Ju UAY HEo] FEEHY FHI XY RO B
B HAoiE AR mEtde X190 E80] o §8FHE & Al
S F BES ZF ti80 AT doA EX0] FESE tEEY
R H3E Lole A2 ASHZT Efgeitt. YAl AFA
BEO EEE HERY oFE U= 71ERE, J8l1l 89
5842 R JFEE U 71ELE AIgste A0l B84
Heltt,

2. BiuRya ZEuY

3o BTAA HAWES BB tEgd FHe & YHO
B, HZuH(Neyman W&)2 FHY &84l SHE T BHolth,
BT Gl 22 FHAE0] HEHNEEN H 438 &+ A
Th J8iu S3YET7 oy AQ Zo0l A dolt ¥ § o
& & gol ok,

Higl B FHugel xolE vlus E7] {56 4T dAE
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SolEnt. ZEE2 JE 9 20(192)9 B4 = MU234 HolH
€ AHEslll, O & 419 HE USSR EiQl

+ P85 : 1985€ T AT=(TY 1,000)

* RMT85 : 198%5¢ = A&

+CS82 @ Heg i

*REV3{ : 1984 RS 714

XGe¥is- RegE OI&3IY 3IHY B2 FJIE SIQUEL
Reg=1,2/ £2: Reg=3,4/ &3 Reg=5,6,7), BEY FE 22
glol & 2710 vl S HiZBiED 2} W=l FENBE SIATH -
FEu 12 P8ol HEWE). ol <F D2 2T A48T TR
Ho] ME Y #FE0ln (& 2= 7 ZEWH Ui S3EF
9] BiEAsoltt,

(B ) 34 Fauid gy

&9 BEMx R
AH% 237 -
“77| P85 [RMTS5| Cs82 |REVS4|ujey| M | HH HT ) HH

1 73 |79.25/751.85, 6.43 [ 7256 | 8 | 13 [ 10 | 11 |13

2 70 |32.18(428.53| 4.05 | 2655 | 7 | 5 | 5 7| 4

3 141 |39.17575.08| 3.70 | 3763 | 15| 12 [ 15 | 12 | 13

(E 2> Z241Y YYol e Satame WA

HEA >
HIY | AMY] | AXHY2 | A3 | AMuY4
P85 | 0.298 0.278 0.285 0.282 0.279
RMT85| 0.417 0.421 0.411 0.418 0.421

CS82 0.087 0.086 0.086 0.085 0.088
REV84 | 0.262 0.244 0.249 0.249 0.244

A
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9 (& DA HXol 1A FEPYE #HE dode HE
22 USATE RO 4 M ERoA HEY AL o, B
89 A3l - R ZEALE o] 88 ZAlGle T ZAOIEE ¥
g IHZREOE g F&ugol o dAFoR Easin. e
HHMEE T ARNS HA HEY SQTE UEM 5 Qe
HEEHQ 71EE N2 Lol HQsl. d& Sol 4 3NEs BF
B9 H8EL AV OEit. B S3UETAA 4 H9)
EIZEUQ 40] XY 0] 2AE UESe F4 #ES 9 FE
HES T8 = Urk(Bethel 1989). of A= JHH+E FBHOR
Hd 7158 fgt R&% AgEH] AT

AE - BRAZAIA gA HolEdXE HHMEHE ade 2
28 ggolt. F0109 FgAY ol ZYLY FA4uol AW

e dizlE zHojol 5171 WBoltt, 13y E84Y 3@011/\4
vlgli g2 §49 deo] oplt}. JdL foA AFHROl o
ZAIA HHO ZEEE FSH] A W2 JHHCE B\aﬂﬁﬂ
HHo| HolEox 1l Artil Koot gk, MEZR A i@t x]4jo] &
HI 1 Z@ol gold HEFH ZHSIE BYEo| UHIE A
g Aojoh,

3. AFEY

Atg] -”Xﬂxk}oﬂld ZE d7delE FHol 1A ofr e
of AR W2 AIZSSE Solol FHol 1SHA Er, of =EdlA
BXe 938 E32 tUSH €2 Aoth : AREEE old 289
B 289 8840l oI

AZES FEBoIL 8] 2EFEY2 iS4t E8FE
A EZ¥+E ARHCRE Ol8sld ZEs B2 BAMSY %xlé%
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%Y & o, JFAW 4FFHA 2O FHE BINFIRE B8
th 70%% ZHES Hole HSHSHY F2 AZESRE A5l £
80l EOMIE A2 ot «49] FYUEBAA Bxol HZuE
Boto] AIRSolA 2HY 3719 I8 E wole dgut & 2ot
a3 de 320 S Ye BEOITH AIZESE BolY 3
SE88€ Y & U}, AFRHCE O|8ck= EXuT s
YES Aol USrE FHY FEE ¢ Y + Yuh. BE BX
W7t BB ARE0l oW kel AIRE3le 80| 44
=+ qlrt,

OlHY (B IS 4.289) dAlolAM S AREE2E UFslY 571K
9 AEE3E st 181 B HE FEAE(unconditional)
RS A =(coefficient of variation)t 574X £ E(conditional) HEA|
+E T8 Aot

lo

rs£ i
o

(E D 58 Bl dHAES B20M AN

MESdE BES

a4z | &37
© S N oimas| muel | mEas | BEA3 | BEAd

1 73 8 10 15 7 7

2 70 7 10 7 15 8

141 15 10 8 8 15
(E 4 RN geol 02 X2 HEHS
Ci20] 9| AHESE
Mgy |55

B |2xHE| H3 | BE24$] | BES | BEAY | HES

P85 | 0.303 | 0.314 | 0.298 | 0.297| 0.294 | 0.343 | 0.310
RMT85| 0.420 } 0.435 | 0.417| 0.442| 0.465 | 0.500| 0.426
CS82 | 0.093 | 0.092 | 0.087| 0.088 0.090 | 0.098 | 0.090
REV84| 0.266 | 0.276 | 0.262 | 0.264 | 0.262 | 0.305| 0.272
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ﬂl[O

#2EAEE dniditt. AREET

TEA = Ealoi F89 &8
o] £ Wi B30l HIGIH ol= BT 7ot it}

RENoHE S ¢ W
(Cochran 1977) :

OHl

AR AT hp-ws o

71N Ve KB REBZ, Si= BRY, WESuHE, YR
gzolth

ANEES FHEBY AR WEASY Do RAY HEASS
HI5H BEET AIBS HlElsis 22E W) ¥4 @%ﬂ]#ﬂ =]
£ 2 UBIIRIT Umx] BR<ol A W4EE 580 UEA UEl
dth, &, ARE5 28T HEASE UEEFY WEASEY 3

B:QF#,J

A UeiEs Bk Q1 &4 Uetle Bk Ak o] o7t AlAks
T Hie AlR3ETT aEX0IE AIRS0| ZRYE #Ad H&EHA 1
FOJHo} 31l AFRE W9 BEST HESHA HEHA Aojor Stte
Aold, 8K 2 8% oo AIRSEY a8d: Aol & At
= Aok,

VI. A&
B =2dAMc FEZAA &3] Eoloixlis ‘2BY B8]

89 'dxg’, HEBY', ‘EEE'Y NS LolEYUrt. FEY hE
2 H¥ol ABE NELZ RARYTYY RFE ¥ 712X SH
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g, TEH49 W89 sHEW UgS 30| Qrt. J2i1 XY, Hl
HEY R 24 2HEA 2 FEBd SAd A= /idoint. &
Y R BlEgE2 329 hEHE TAR § HEa ¥, 284
HE dELE UAE 81X @<t

&9 ta¥e w07 M E L8E, SHE, &8 SHE
g SUCEA tiE Ad QA& HE AAS o §itt. LREL
g ARG HAavS0 ARELE P2 + dln, & 4y
4 AZH 7IEHe B AVIE dRAYIs HHeR HARvsy &
Ade F7ole Yo HESt. 284 BRI gEdus AFE
Ql Adol gien, SSFHAA HHWEN otk HEE2 TEH
d, Jelil AIZES 82 2F ZEY di#do] BEET= BA o
FH9 Fe4e F0|1A st YH SOl dAE Sslol 4HEUR
o] 2 HHY S84 ERd Wit tEA Uepdth

ABoA MAIS = FETE hs d29 B ot} F 8
A 25 d3MBERE 7 ZRAM AIE5l1L, SHE € SHE0 100%
of oA FolE2 = &g 2F ZEY tEE2 NEY odX7t A
o 53] HEAT SBHES ASsicH EBEEN dELE R
7l YA 28R H 28FE YEe FASeo diY Fold o
g USRS B4 e BEslojo) Sttt £89 sg4e F JE0]
AAISke F8gd 0t BEAIAE 7ot vag += Jot, & ™
22 EF OZFEYHE AL AN, 1z RES AREIE F
HBAE AZESAEEEE A0, BEBe gl FHEE A8
otil At WAIHQ BHEUYES RASHKIE AIZSSl AIEE HAE
=, ARES B IS Fol BA(HZA : T KSR, BB By
JVERY) doid BES S0] UEEE 3EYY 2 88 78En
C2e F FEHY g4 vl ofg tdl & H&o] AE&5
= FEEd g BTAF B2 242 FElo HiE 5 A,
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mRIRCR Zeso) st AFert. U FAYY 2 £HEBY 3
Bt st #8471 BE-E £89 §84L Fuisitt. J8u
S8Y dAAAT Htxol ZUYY R FHZY Feirt E}EE &
=7t At 2840l ¥2 227 948 = ot 49 3

2B9 ZEs7} WEARCD JEZ FEBY £ P'.%é‘lol *‘ELL
B8 gEt. I8 F Ao A8sle ZAYYE 2 F88e
RAIGIEZ FR+7 AW 9 5240l 2 7tsde é‘%‘sl B
g s Joh
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