SR (1998) B [~V XV A4 TR LRz
H46% 15 39-64 [EE#R]

A B EREOERN: & K Oy

HEEEREE N K & X
KEAREYF— B H OBk
(A 199710 H 14 B ; 8k&T 199843 H 6 H)

= g

B3 CEHELEEEELAET 3 - D0BMREZHER L T/, [HRETIILSIH
HTholebDkhk 6 HENEBA S RIBELRTE01T, 22 REOHIEESHFOR
&, BEERKOBERE O, BFMCL 2EETEREOLERFOME & IHK DM
BRe2{Tol. BRI, FLERTE2RET 2 2RED REE 2BV BESOEEEREERD,
SRENDT 4 — KNy 7AW BREREL L TOEEE R Uiz, EEha i, 1994~1996
FITIEE L7258 28,304 4, % 35,033 %, A 2,259 &, 565,596 ZDTF—F &7z,

REBROSHIL, % ORETEEEENRGEN >z, L, EEIER, BoRE
NOEREOERECIHESSMII, AFORAM L BER CRESAA, ZhehSsmhE
B R - TWieds, £FEHEOFEEL2TTLIOELT, kB kbR WEEZ b,

BREERBLOENZRE CIREBRNAE »o 728, BEECETsRETC/NE o), &
BRI EEERESRD Lz REIZ OV, ZOEEASDERSBLERS LA,

REORFHEE TZER & IZIZRBROERNE S, KTFEROEREIFHECEES
BELHECRD S5l FRFERRT 2REREOBEMMRENZ 0.732~0.861 DHETH
D, MERETHLENZRTRIEEESE L, EEOTENCHET 2 AR EEEIMEWER
BhHolz, Tho OFERE2SE R, FEECECRECEL T, HEOEE - £ER L ORE
BIT5FETHS.

F—U—F ! EEHEE OREGE BEK S8 BFoN.

1. U

HAAD 3 RFEHTH 2 BHFEY, EE, MOEERER L3, 76k [RARK] tmth
52 ML ol, 1996 12 Bt BER O AREEFZSRATRHEERS (1996) 23, [45E
BECEE L IEREOEAN A OVWT (BRER) ] L LTEAREICEREHL,
[BAF] ORbDIZ TEFEBER] LRI EREEL:. TBRARK] w3 BEER, EXo
BB LTTREL, TRABLLTERLTELEEND S, FHEROIEDS, &
DEEERDLL, —BANOEFEEOEEROTBEZET I LHENO—D R ST VS,

EFEBELBECOW T, HEXTIE Breslow ® 7 D DEEZE (Belloc and Breslow
(1972)) BRI {HMohTWw3, Fh ok, 1)BEELERER, 2)BES L\, 3)EELKE
DHERE, DBEORERZ LRV, 5)EHHCIEVELWAR—Y 2T 2, OHa2EAAN
3, NHEBE2LEW, O7T2THY, ZUTIEERICLY, FE LOESEERZEZ WS

* BFSEBRFEER : T153-8501 TR EEXENE 2-19-23,
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HbDTH5.

Breslow @ 7 D O@EZIEIZ, HTLLEEL T WELZ DBEHAORIEDOEEHTH 2
ZEeds, BIEOHREESEWEREBL L, Ba R, EEBEOHECBVT, LVEEKE
DEVHEZE 2R T 2LERD B EF 2T,

1979 FE W HIH T, )R BN EEFHETORAZNRIZ, 87 HE» 572 3 £EFEFAEY
EfEI T, Y, NSEHBTORRIC L AFETERR, £EEQIZIR2FEEWSIEETHY,
FOEEEZHESHCTE I HRNO—2ThHoTz, TR, EEFEFEEL LT, BER
wBIT A RE, MRcET s RE, BN -ShNRRCET 2 RE, S2ERBECET 3 RE,
BRI 2ERORE, 2L CEECET 2 RED 255 HE, 30 RE X D %2 2 BRKME
& iz (HEE f(1982)).

WHIOEESEREEZ, BRcEENSro D, 1981 FlcEHS N-FHEER 2L &
w, HEBEAEEE, REORBE LOEEREYD, 195HE 23 RE~NLBES Lz, 1983 &£
i EERORHET CORENEE S hizds, FRHCRFRFET, BLEEILN, JtEELR
T, MZ)|ERETO 4R THBARNRCTFAESERmINT, ZOLE2D5,804LDF —
F8, EEBEREOREEME L L TUBRAV sz, il T, 1984 4, 1985 £ b T 154K
B ERSh, EETEREOHREORNMTbh, EAETS2EENE S, U,
EEBEFEEEIRARNRICERINZ DD TH o0, BEADOEF IOV TRE Lk
B OBALERCBENYTHATEENEANE CHS 2 LBER I (A i (1988),
Takagi et al. (1991)).

ek s, EEFEFEEENSTE L LOHRBENREI S OFEVH oz, 1991 Fi2
EFELTEED 2HBROBAEZNRE LERAEL2ERT 2 1biD, FRSOH R EDER
b L, BEEHOHR 2R - 7. BRI, 136 HH 2 RELBE L REIC DWW TOHEH,
BIUHBRHEOETEHEA» OB INAFRERCHET S i,

FFEEZEL, 1992 05 JHE X ORI NS S ko7, SE, 1994~1996 0 3 £/
SEBERAEEZU L REROERZAWT, HELLEEBEREED 22 REKDOWVT,
ZOBENTE, BiEE, REMOETFEELR EC DLW TR LD THRET 5.

2. B ]

FR I ROBHEE S, 23 RE195HEHE (FRERSHEE, FI—%28) »oiE
BERhTw-HEEEY, BE RKEEEMMC 2 RE 136 EE(ERERX6EH, 573 —%25
) NEXRBHEEZER L.

REZHEBRLIEE, TOBASHRCBRERRIPZWIENEE L, BFER—EETE
EXNHRRAFTHNIE, X VBB EL I wbDLR s, £/, REOEREORK
e L CEBEERENC L 2RI R TH B,

B L RERZBLTUSHN b DTS, BIRETE S DORBRFHIED s T
(18 fi(1988)).

SE, WEBOEEBBEREORN L LT, O)RRESSOMHERD, T OB
BB VHhETERL, @AEE, EREADT7 4 —F NNy 7B TOEEREZ 27012, M3
CREBEDHEZRDB ZEHEHPO—2 T 5. QFREOFEERBICOWT, HRE X
D EEERESERRCET L CuEwhrREEL, HEHEOBRAIC L 2BE2HRET 5. (3)
REORFEEZDWT, [BRE LABOEBRFIESNL DL EZRETT 5. &EIZ, (O
BRFERET 2 2 REZHOIBEEOEEEERD, HRE~DT7 4 — NNy JRHICERT
2EHEBEOREHRER DWW T HHRETT 5.
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#£1. EFEBEREOER.

RE4 RE O E K
e - hAE B, BHHOZVEEEESEN
DEEDOEE Ry, &R, F-RREERED VD EROEEMEMN
=S Rt ¥, B2 S EER
4 ¥ES HEREZADETR Vo—RREREERSELER

5)BEENRAINE  AERMECRERRE R ORI R ER
6) HEANERE FERBE~OHL, BREOCILOOHEETRT HMEM

NIRE BRE, FHRALOEME, BVWHEOBRETEET S5ENA
8) fEFETH R HEFMHOFRE, FiF, BRCETIFRONELEETOHER
iteEd REGUF 4 TRE‘KE~DEAEB LT 5EN
10) BHIBALE HEABOEHR, LB, BEEEANLCIER
1) RFE BEHNCERN, BENEESFOMEM
12) =R BEREWERNEX FEEAL CHHEA
13) &8 AEAEECTOBRES 2LRT BER
14) BEIEM EBET O ER
15) IR E FEMNBOER
16) R BRI FXOEVER
INERAIRTE BRREBERRLEIT 20 0T VWERA
18) S | DRBE T TR AT H EV TV B HERER
19) FLREME BEZHEITHAOKELREMRTE HHRMER
20) B it BB T RMICITE T 2R ER
2 BEHEESR RICBEEREGCREDLEXLLENA
22)ETHER FEATOREEZENFOEM
3. & 4

AEENL, RADHEFELLFAEE SR S L e L AR EREZE2HREL T3 J#23,1994
FE S 1996 0 3 EBIINE L1 ERIcE TV T WA, (il J 4sitEEr s BRERE T
O 29 FERFEDIE 115 THHETAT, /B L B U, KU OBEREEERE T E SN RECHEE
PFREL, BABKENT 2 L) AEeFAVE, FELPEELSECE, NREICH
BEELHEHXL, TARICEER CIOERL TS 5o/, SresRE R 20 R DS 28,304 £,
% 35,033 %, THH 2,259 £, 451 65,506 &Lk otz. kB, FEERENE, Jthickbay
Ya—% AN, o, AEERONKEOHEELVWIFEEL o, IhsDEREZEAL
FETERVWL I, Fl@ncE Ll ERNcERLE.

EVEBIEREIRE, fREOMIC 22 REDD, {6 EEOATTATHELSINS, FEBE R
[, TEBLTHRV], WL DEd3R3BTFTINERY, ThdiZ2, 1, 0 DEE
2EZ2TWS, LIzdoT, RREIZ0~12 2 TOBEE LS. B8, REOLHE ZDEK
2R1ECAL, TRI~LZEREZLOEMEER 2R LT,

4. K &

41 REBEROHHIZOVT
ROEREOBESHOMRERTT 2720, BLUREESOSHOEERL2EZ 279
@, HACEESERD, 2 TR, BERRED P 2EEAH TRV ERENS Z
ERERENTHY, FREORER LITDT, HANRRE 2175,
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42 REDERELCOVT
BR LU REOEEER, REAZETO—BEOBRETRENS, Thbb, HEEREN—
B THNIIEEERIBEV O EEZ >N S, ~
REOEREME 2R TEEERE pxid, REBRXITOWT, EOBAILEEcr LIEE,

X=t+e,
ELT, 0o Var(X), Var(f) » 5,
px=Var(¢) /Var(X)

KEoTED NS,

FROBEEREL, BEOBA2HEL, SBOKRE S OE LW ZEEE Y ACMEL T
BONBZZDODFTT A+ OHEMREUCE L 257 ®, EBEERBOEOKE I, F—0
TAND 2 BEORIEHEDHBRESHAVWO s Z EBLIELIETH 5.

—EORETCREOEEE2®RE T2 101, REOHNMNEAEZTARS DD 71/ vy
D a {E5EHEMRE (Cronbach (1951)), F7-1X 6 {SEMEEEN L < HWwa A3 (Carmines and
Zeller (1983)).

BEOEBHANDEEY & DEREHICDWT, £ OEEEEEERD 3 HEic oW TEHIE
ARB,

Wi, pEOEEX, X ... Xo OBFM (REBR) 2YET 5, 7—RABENEL, &
BX.DF =87 B xi=(xa,Ta, ..., zv)s (1=1,2,...,0)& L, =y, ¥, ..., yn) £ T 3.

zrT,
p .
%':iglxﬁ, (=1,2,..,N)

Th5.
EHX(i=1,2,...,p) EBFHERYODIEESE SitT5.
7ayNy D a FEERE,

a=L [1- 3157/t

koTRDENS,

BB, 70Ny ND o FEEREERD 2546, RESHROHE AW 2EEHMOMEBER
Bit, 2TEETHILEND S, HOFRLEOHBE2ET 2T, RESSOHECH
Wiz, BEODTFERICT S,

BEEREERD 201, EXLHOWEFIAT 2 5% H 5. HEMCHECE WIEMEEH
bhiX, 2 TCOHEEDE 1 TRASATERTET, ¥HENIKEL k23T Th 3.

Wik, pEOEBHEOHEBREITIR«DE 1 EHES L 55 L, 6 EEEEEE,

vt
ZEoTEZ 65,

¥, 6 EEERRKE, SEEOBROEAMIUREESEE2EZIES, 70 o EEEHEEK

DLEBEEZ 5.

4.3 EFoHEIUVEETISMICOVT
22 DEFBEREZLTUSHII T2 L, A b (1988) SRz &k 5z, BLicms
ZRFEELR b > TR BEIL 22 RETHIHRE LA ABEFREEC > Twahd
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BT L7z, TR EITN, FOEBERMSHEERTFEERD:. Rz, ERTFHEICLD
HBEBIE T 2 ¥ CREHEE TV, BohkPHiEE Ny 7 AEELT:. &8, Bk
EHIHBORFEEL2D OO ELT, SHIEELE EDRAFINOALZITo .

Boh-HTFARETI R b iz, ARFHERTo/. 728U, [HAEFEEERE RS -
BERENS TN TV, 23 RETHRTANBfTOATEY, SE0 22 REI X 2/F5
FEREBROEENREZ-TWS, Ld->T, AT, HEEEEREOKE - BE
RE:RBW 22 REORFARE 2 AW, RFH&ROAEL LT, (1)HEERE, (2)RMS
B IR 2EHRORTFATEDFY 2 BREEZOFAR), BIUQ)—FHEH (2 20HF
BHRAZ NVORIRK) MIH: fh (1990)) 2IHR EFROZREDONNY v v 7 AEEBROEF
AFETIIL 6RO,

xRz, r—AORFELEZERD, Wi, FREErER L T —TRESEGT 2T, B
FEEOEREAC X 2HESRA LT,

EEDERAEERONREED 7 4 — NNy 7 CHEATLLOOBRAREL LT, SET2
RETIEFAREORER 2RE REE2AWEEOZRECEREREERD T,

%, S HALWIN (&R (1996, 1997)) ZHw7-,

5. R

5.1 AENROEHRER L BRESH

#2112 10 A A HHERSHER LT, 0 RABEBEL LD 27.8%, 29.1% HRbEh -
7. 40 BfRIZ 25.6%, 50 Bt 25.3% L IZIZABREOEEThH o 7. NREDFREKCH
I EBEWDIIAERE L, FHERTEYERRI, B53.78 X54.6i%, 2 T.2KTH-
7.

F3HBNCREESTER Uz, BTR, BHEEN20.8%&bE L, HFIH - Hf8Ib
20.1% L IZIZAETH - 7. FEHEIZ 11.0%, 2O 15.8%TH Y, BHRIL 6.8% L Do
7o, BT, EEN46.7%ERDE L, BHREEIZ12.4%, 20MIX12.5% TH>7-.

52 RERRSH
FA1DBRALE, FREOEFBRSM (%) LHIBA, HEEZ (SD) 8LUH
ZORFEIEDZEDRE (Welch DHE) O tfEL pfEZERL.

#£2. MR X 3 REREHOEHS.

b 5 (%) % (%) 2% (%) *
20 ~ 729( 2.6) 923( 2.7) | 1653( 2.6)
30 ~ 2805( 10.0) 3163( 9.1) | 5971( 9.5)
40 ~ 7795( 27.7) 8287( 23.9) | 16097 ( 25.6)

50 ~ 6726( 23.9) 9130( 26.3) | 15874( 25.3)
60 ~ 7816( 27.8) 10110( 29.1) | 17941( 28.5)
70 ~ 1834( 6.5) 2496( 7.2) | 4358( 6.9)
80 ~ 391( 1.4 589( L.7)| 1017( 1.6)

Bt 28096 (100. 0) 34698(100.0) | 62911(100. 0)

EHI(SD)  53.7( 12.3) 54.6( 12.3)  54.2( 12.3)

*ERIRAEE L,
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®3. EHEEES,

Hék k3 B(%) (%) (%)
1. B8 - Eitsh 5700( 20.1)  2453( 7.0) 8153( 12.9)
2. EEH 1925( 6.8) 2124( 6.1) 4049( 6.4)
3. FRSEEE 2520( 8.9) 2591( 7.4) 5111( 8.1)
4 BRRE 5874( 20.8)  4341( 12.4) | 10215( 16.1)
5 EEEE 1156( 4.1) 58( 0.2) 1214( 1.9)
6. FidEH gk 1651( 5.8) 391( L.1) 2042( 3.2)
1 RREE 194( 0.7) 21(C 0.1) 215( 0.3)
8. H—EFREE 1689( 6.0) 2328( 6.6) | 4017( 6.3)
9. FDik 4480( 15.8)  4375( 12.5) 8855 ( 14.0)

10. R BR (E4%, %°4) | 3114( 11.0) 16350( 46.7) | 19464 ( 30.7)

& &t 28303(100.0) 35032(100.0) | 63335 (100. 0)

R4 EEBEREOUIEEOENERM (%) (D).

” B - HiE FAOBRE | BES | M 5 | AEOBAM | HE~0#ERE
R| B x| B -3 3 % 5 = 5 & 3 =
0 0.68 1.00f 1.63 0.61| 0.53 1.05| 6.27 3.14| 0.63 0.41 | 22.95 4.03
1 3.69 519 7.89 476 1.72 3.78| 9.12 7.29| 1.11 0.70|18. 94 4.80
2 7.33 10.30[13.42 10.94| 4.34 7.98(12.96 12.18| 1.75 1.06 | 15. 32 6.13
3 |11.43 15.09 [ 15.77 14.01| 7.73 12.62|15.02 16.41| 2.06 1.40 13.39  7.59
4 [15.78 17.45|15.89 16.12|10.43 15.96|14.97 17.57| 2.75 2.10 9.88 10.35
5 118.63 17.85|14.77 16.01 |12.78 16.21 |14.24 16.07| 3.85 2.84] 8. 36 14.62
6 |18.16 15.76|13.17 15.07 [13.83 14.70|12.03 12.30| 5.80 4.79 5.68 18.41
7 |10.51 9.10( 8.82 11.24(13.39 11.24| 7.15 7.37| 6.83 6.43 2.57 12.29
8 6.40 4.45| 4.97 6.78|12.14 7.38| 4.03 401! 866 8.16] 1. 42 8.54
9 3.71 209 234 3.02(10.29 4.98| 2015 2.09|10.18 9.88| o. 72 5.89
10 L.95 1.00| 0.90 1.02| 7.80 2.79| 1.17 0.98|14.14 15.05| o. 45 3.40
11 105 0.441 0.29 0.3¢4| 3.96 1.05| 0.57 0.42|15.21 17.18| o 21 221
12 0.60 0.26| 0.14 0.08| 1.06 0.26| 0.31 0.16|27.02 30.00| 0. 11 1.74
N 128185 34870 | 28127 34854 | 28154 34829 | 28160 34853 | 28145 34873 28080 34867
Y| 5.2 4.6 4.3 4.8 6.4 5.2 4.1 4.2 | 9.2 9.6 2.5 5.5
SD| 2.2 2.1 2.2 2.2 2.6 2.3 2.4 2.2 2.9 2.6 2.3 2.7
t 31,068 24. 865 62. 827 9.383 17.961 152. 267
p 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

REBROBIBESTRO 5~ T Mz -0, B - HiE B, 555 (Bh), Hm
NOERE (K), B (5B), BHER (B), BHEFLE BL), BEES (BL), sk B
%), R (BL), BRE (BL), BENERE BX), EXEH (BL) O 21§ (47.7%)
DREBRAMTH o7z, Thbid, —BEDRIREENROMEE LT,

BEMESMERRD 2~ 4 iz h o720, BAORE (BL), W5 (BL), 125 (40), #
SEE (BR), BREE (BR), $EF EL) O 11FE (25.0%) DREBRAMTH - 72,
28, BOSRFRE T 0~5 MTOESCKENRL, »D 1 STOEEH 05, 2 J=gis
DO/INEL, SHBPRESL TR BT,

RRRO 8 ~10 RICBBRED D s RER, BRE (X&), $EAR (B), £5H (B2,
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#£4.2. EEBEREOMINBAOHENERIM (%) (2).
#® ]®OR bl et HEAE BFR Ly i
Rl 3 x| B % B x| B x 5 x| B X
0 1.42 2.55| 6.64 4.96|12.43 11.45| 0.31 0.17| 0.21 0.11} 0.19 0.09
1 408 550 808 570)13.35 14.26| 0.48 0.25] 0.37 0.256| 0.35 0.14
2 9.30 9.91]10.87 7.79|14.86 15.34| 1.09 0.69| 1.16 0.73| 0.61 0.25
3 [13.25 14.02112.26 10.63113.17 14.10] 2.12 1.41} 2,39 1.67| 1.10 0.60
4 |16.60 16.24]13.73 13.57|12.08 11.84| 4.30 2.98| 5.34 4.35| 2.40 1.37
5 |17.22 16.02]13.85 15.05|10.52 10.14| 6.49 5.66| 9.72 8.81| 4.55 3.27
6 |15.06 14.21113.47 15.48| 8.97 8.57|10.56 9.7217.41 16.57 [10.25 7.96
7 110.70 9.71| 8.90 10.91| 5.81 5861268 12.23(19.19 20.17 |13.18 11.83
8 6.57 6.09| 559 7.72| 3.72 3.43]14.38 15.11]18.38 20.46|15.48 15.83
9 3.41 3.33] 3.38 4.35| 2.29 2.18(15.04 16.61|13.99 15.28 |16.82 18.59
10 1.59 1.60| 1.90 2.44| 1.60 1.55|13.82 15.74) 7.57 7.99|15.83 18.41
11 0.62 0.65| 0.87 1.06| 0.73 0.83[11.56 12.13| 3.19 2.84|11.99 13.66
12 0.18 0.19| 0.47 0.35| 0.46 0.45| 7.19 7.30| 1.06 0.76| 7.24 7.99
N | 28174 34867 | 28167 34861 | 28162 34832 | 28192 34866 | 28179 34861 | 28178 34825
EH | 4.9 4.7 | 4.4 4.9 3.6 3.5 8.1 8.4 7.2 7.3 8.4 8.8
sSD| 2.2 2.3 2.6 2.6 2.7 2.6 2.5 2.3 2.0 1.9 2.2 2.0
t 10.281 24. 025 1. 470 13. 654 9. 520 20. 838
p 0. 000 0. 000 0.142 0.000 0. 000 0. 000
#£4.3. EFTEREOERSAOHENES S (%) Q).
= &R EENE RREE R BRTRE st
Rl B = 5 % 5 & 5 x E & B &
0 0.12 0.05|12.26 14.36| 8.43 8.97(12.79 7.74| 9.02 5.52| 3.23 3.64
1 0.36 0.07|15.20 15.79|12.09 12.5912.26 9.8610.22 7.29| 4.94 &.73
2 0.85 0.17|14.64 15.16|13.66 13.39|12.97 11.12|11.36 9.25| 7.71 8:45
3 1.58 0.34]13.84 15.09|13.35 12.88]12.53 11.90|11.39 10.78 | 9.42 10.15
4 3.24 0.64]12.79 13.27|11.97 11.87|11.68 12.16|12.34 11.58 |11.76 12.15
5 5.58 1.46110.28 9.84]10.80 10.40|11.25 12.08|12.49 13.4014.02 13.90
6 8.87 2.85] 8.23 7.29f 9.01 896| 9.75 11.49|12.73 14.31 |15.31 13.40
7 |11.86 5.66| 511 4.29| 7.04 7.12| 6.44 8.61| 7.22 9.1110.84 10.28
8 |14.16 9.75| 3.65 2.49| 4.95 b5.26) 4.11 596 4.96 6.51| 7.65 7.36
9 [15.91 14.83| 2.03 1.34| 3.86 3.69| 2.75 3.81| 3.28 4.87| 5.656 b5.69
10 |15.97 20.88| 1.22 0.71| 2.62 268 1.81 2.68| 2.39 3.60| 4.27 4.35
11 |13.30 23.98| 0.54 0.24| 1.49 1.45| 1.02 1.64| 1.49 2.41| 2.93 2.88
12 8.22 19.31| 0.20 0.13) 0.72 0.75]| 0.64 0.95| 1.10 1.47| 2.28 2.02
N | 28141 34834 | 28170 34856 | 28187 34862 | 28173 34873 | 28158 34836 | 28166 34877
Eig| 8.4 9.8 3.4 3.1 4.1 4.1 3.8 4.4 4.3 5.0 5.5 5.3
SD| 2.4 1.9 2.6 2.4 2.8 2.9 2.8 2.9 2.8 2.9 2.8 2.9
t 80. 645 15. 641 0. 968 29. 866 29. 559 6. 450
p 0.000 0. 000 0.333 0. 000 0. 000 0. 000

45

BE (B) 068 (13.6%) OSHTHoT:.

SAEH 0, 1o CwleDid, FEAOERE (5), E8EME (Bi) © 318 (6.8%)
DHETH ol —H, D11, 12 JEIfFo Tl 0y, REORAE(FELR), HR(X)
D3fE (6.8%) ODREBESMTH o,
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R4 EEFEREOMNEEOEIESENE (%) (1),
# FHEE B Bz B R EFun
"l B % 5 & 5B = 5 &
0 0.50 0.22| 1.23 1.86] 1.24 0.69| 1. 88 1.21
1 0.98 0.40] 2.00 3.31 2.03 1.30] 1.69 1.18
2 171 0.94] 3.36 5.28] 3.94 296/ 3. 72 2.57
3 2.89 1.83| 5.42 7.94] 6.40 4.97 5.00 3.67
4 5.66 3.781 8.30 10.83)11.54 9.821| 8. 58 6.94
5 110.98 8.67]12.01 13.10] 14.50 13.11]11.24 9.24
6 119.52 16.95|17.93 16.86 | 18.12 17.46 34.75 35.01
7 |16.99 17.67|14.88 13.29 | 13.95 14.65 10.95 11.66
8 113.45 15.37|11.92 9.85|11.07 12 87 9.37 11.54
9 [11.06 13.04| 9.05 7.24] 7.14 8.83 5.30 7.05
10 8.37 10.89| 6.71 5.29| 5.44 6.91 4,11 b5.42
11 5.356 6.88 4.45 3.37| 2.71 3.8/ 1. 57 2.13
12 2.66 3.36| 2.75 1.79| 1.92 2.54 1.86 2.39
N 28162 34859 | 28165 34857 | 28121 34799 27536 33579
Fig | 7.1 7.6 6.6 6.0 6.1 6.6 6.0 6.5
SD 2.3 2.2 2.6 2.7 2.5 2.5 2.3 2.3
t 26. 844 28. 344 22. 491 22.613
p 0. 000 0. 000 0. 000 0. 000
#£5. LEBEREOEEEGRE
. AT ] &7 2 &K
EEBRERES 5 % P P PR
1) - s .708 .678 |.709 .708 .678 .676 . 696 . 695
NFEEOBE .652 .683 |.594 .573" 576 .5582 | .583 .564®
NEES .744 1727 1.659 .643% 612 .596% |.657 .634%
45 707 .691 |.692 .671 .637 .621" |.659 .637%
5 REDHAIK .792 .696 |.790 .789 .770 .765 .780 . 777
6) HIB~MEEM |.753 .765 |.757 .749 .804 .800 .839 .837
7 RS .486 .502 |.529 .520° .564 .558 .538 .5261
8) IR .694 .738 |.722 .720 .737 .736 .721 .719
9) HtFt .716 .733 | .755 .751 .749 .744 .751 . 746
10) BIBALE .647 . 644 |.700 .692 .676 .666 .687 .677
1) 58 .528 .502 |.544 .520"",496 .465'% |.520 .490'®
12) e & .654 .592 |.692 .688 .651 .646 .671 . 666
13) &% .667 .671 |.669 .657 .617 .600 .675 . 662
14) EEBEHE L774 .736 | .752 .748 .731 .724 . 739 .733
15) IRIRSARE .723 .760 |.758 .741 .770 .754 . 764 . 748
16) B RER .760 .789 |.796 .793 .790 .787 .794 . 791
17) (SRR E L7783 .775 | .797 796 .797 . 797 . 798 .798
18) 4 At .845 . 843 |.771 .766 .773 .768 LT71 . 766
19) & .682 .654 |.708 .682'%.681 .646% |.696 .g65:%
20) B 34 .732 .725 |.733 .729 .745 .743 .741 . 738
21) BiGrEEE .585 .559 |.614 .605 .588 .578 .603 .593
2)EFER .675 .595 |.610 .603 .625 .615 .618 .610

* B131085, STEMEDINA, KILI19834ETLE DEBMUAIT J 5 0 [SATREIEEL,
D~16) 1 ZHHHIRT o X8I (HERBR) ,
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5.3 &FETERENEENHOYERZDLLER

RS WXEREOEEEREEZR L. AEMOBEEREELT, REZLDBLRIO 05
MR LT, HBORD, WEBOREIZOWT D 0 SEEREE o« EEMGEEERLT:.
ETFOBERITH 253 (0.05 ), RETHIERO 0 FHEMERBICH VBB RE L o 7z
Dix, A-ME (Bk), AEORANE (8), BEAOERYE (B), BEER (), BE &),
SRGF (X)), BFE (B) 08 (18.2%) Tho':.

6 EREMERENEAS L DR, BROAE(BL), BES (B, Ba (B, 8% (%),
BE (), EHEm B, At Ex), EXHE (B) 0 13 (29.5%) THol.
YETHTL D b 0 BEMHRESAE S BoTwiz0i, BHEORAINE (L), HEAOERE
(&), 1% (BL), BEER (B), #2584 E), 2EAR E), BFE B), &R
B (B, EREE (BR), SEF (B), BEIrEE B, % k), BRE (2O,
BENEEREE (Bik), EFEH () 023/ (62.3%) Thol.

BiLe &, WSOPDORETIEERS T LT, bT v Tidd 3 MEEERED
Wiz,

54 £EVERBEOERFAIR
EEEERER2ERSONLIEC?, BEE1IMULEOFHSZ6EBD, TF5EHN5 %L

#6. £ETERECETANE (FRFH.

THE FF1 BAF2 EF3 BHF4 EF5| #EH
DA - HiE 0.105 0.359 -0.492 0.124 -0.336| 0.509
DERORE 0.299 0.329 -0.386 -0.180 -0.195| 0.417
NwE -0.077 0.209 -0.248 0.339 -0.187| 0.261
D¥ES 0.057 0.403 -0.336 0.029 -0.250| 0.342
5)BREDORAME 0.209 -0.166 0.239 -0.119 -0.220| 0.191
6) BHE ~ DR 0.503 0.155 0.042 -0.427 0.073| 0.466
7) jE 0.493 0.201 -0.337 -0.185 0.094| 0.439
8) EETER 0.607 0.126 -0.049 -0.346 0.183| 0.540
9) HEEM 0.605 0.007 -0.043 0.110 0.125| 0.396
10) =B AIE 0.664 -0.057 0.236 0.179 -0.143|{ 0.553
11)FE R 0.340 -0.010 0.281 0.046 -0.268| 0.268
12) fEHE R 0.532 -0.073 0.448 0.038 -0.419| 0.666
13) B8 0.530 0.023 0.093 -0.204 -0.064| 0.336
14) EEYEHE 0.512 -0.029 -0.149 -0.074 0.121| 0.305
15) BRIR AR -0.031 0.462 0.316 0.089 0.157| 0.347
16) 2R -0.077 0.776 0.294 0.169 0.226 | 0.774
INEEREE -0.057 0.674 0.247 0.027 0.058| 0.522
18) Stk 0.566 -0.209 -0.225 0.335 0.236| 0.583
19) Rk 0.623 0.069 0.148 0.156 0.064 | 0.443
20) H&ME 0.700 -0.168 -0.129 0.363 0.174| 0.697
21) EERIEER 0.164 0.136 0.159 0.050 -0.118| 0.087
22)FExEA 0.032 0.032 -0.002 -0.058 0.019| 0.006

RFEHTED 2T 4.002 1.926 1.469 0.920 0.830
EHFnEHEE#E (%) 18.189 8.756 6.678 4.182 3.773
BRER5E (%) 18.189 26.945 33.622 37.804 41.577
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LOERSBSETHo%. F6 ERSOAHBERI LTz L 25, EXEMRED 250,933
LREL, MORETOAFRRBO TUNEH T2, TOkD, HBRFHES L L, TEE
B & ) HBUSIORT 2 3 CREEERTo 72, 28, ICROHWEERE, KRREQLEDHE
ZoWT, RIEZ EDEBRKTO0.0001 LIFE Lz,

K613 22 HORKEHERI BN AFEBEREORTARRE Y 2R LEbDOTHD, 18
SHTFETORRESKIZ 41.6%TH o7,

RFATE & ABEOED 5, BEAEEEL EFTURAREFREBENNSC, B5ETE
TTRERZETFERER 15T,

RTEN) vy 7 AEBROEEBEREORTFATEL 2R L. %7, M1icE 1K
TFLE2RFOREFRRICLY, REEBEREOYHELORE LR LT, Rk, M2z
BIRFLELIRTIEL 3, RREOFHEEEZTR U,

BIRFTE, HRME MO LREQOATEN 0.7 EE AR, BEARL, R,
HRBLETYH 0.5 L EOAHBETH o7, &7z, EHEMD 0.358 DEAWRTH o7, Okt
R o, BIRFRBEND EROLFBESERS | WG 2 8T E2 000, =7
Tk, [HBEHNEERS ] BFLRRT LT 2,

£, Nvyv s AAEROEEYEREORTFAT R,

EHA BF1 EF2 EF3 EF4 REFS
20) B F itk : 0.799 0.152 0.103 -0.136 -0.081
18) HhJi 0.710  0.121 -0.020 -0.227 -0.116
10) ZEALE 0.547 0.121 0.470 0.130 0.026
19) LpfE 0.537 0.255 0.251 0.162 -0.016
9) ft&F 0.532 0.302 0.146 -0.020 -0.013
8) R H 0.232 0.664 0.204 -0.052 -0.019
6) B A~ DR 0.074 0.618 0.279 0.009 0.022
7) g 0.273 0.537 -0.017 -0.172 0.216
13) R 0.222 0.378 0.377 0.001 0.040
14) EBEH 0.358 0.371 0.119 -0.159 -0.003
12) f=Hiid 0.289 0.001 0.723 0.222 0.098
11) iRy 0.197 0.002 0.441 0.167 0.086
5)BEEDH A 0.019 0.003 0.435 0.007 -0.036
16) ZEKER 0.000 0.196 -0.334 0.776 0.146
INEHRELE -0.094 0.201 -0.175 0.628 0.219
15) IR SEFE ~0.011 0.121 -0.130 0.561 0.009
1P - AR 0.137 0.056 -0.170 -0.121 0.666
DESS 0.031 0.119 -0.149 0.005 0. 552
DERMDOBE 0.087 0.379 -0.010 -0.136 0.497
3B 0.154 -0.213 -0.225 0.028 0.374
21) BRAEES 0.102 0.039 0.161 0.196 0.103
22) FEE WA -0.015 0.074 0.008 0.006 0.003
EFEREO2FM 2.518 1.907 1.785 1.633 1.304

RFDHREE (%) 11.444 8.669 8.115 7.422 5.927
SFHEEEE (%) 11.444 20.113 28.228 35.650 41.578
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B1EF
0.8 T 020 B ¥

o18 ShrElE

BBRAR 19 mmy
L

014 EiHzER

12 {ZH R o7 b

s o3 IR
ey 11 & oL3 R

3 o B il )
CLREGRAR o FEO | pEA®
p%0) WP smy  RP R
| B e | SB2AF
-0.3 22 ERSAE 0.8
EEHR o7 BHTHRE

-0.3 -

M1 N)vy 7 AEEBOEEBEREOCORE B1HTFLE2RATORTFARRC L 3).

BIAT
08 T
©12 {ZHR
BRA
BEOEENEps 11 EEm
ER 913
DT
10
BEEHse ’
HEEg, o021 JBEHIREN
EEhsERE 14 ey 2%
BEE [zraw
F—reTewy 1% | BART
0.4 S wm ggw 0.8
. o 15 R
- R Lo “ﬁﬁ% o7 fEHTER
o3 miES
016 SHR

-04 —

2. N2y AREROEFEEEREORE EIRTFLEIRNTFORTANRIL3).

FE2HRFTIR, BEER BEAOERMO2REOAREN 0.6 EE RS, HE3ER
0.537, BREORE, FE, EEEH, HoBMO4RETIIULOEHETH -T2, O
Ko, B2RFREEMO [TE8H] BT 2RFELEELONE., 22T, THN%RITE
N BFERERZ 2T 3,

FIRFTIE, EHREREOAREN0.723 tEIAZ L, HEAR, RKEH, AEQHL]
HDOIRETO0.4LUE, BHET.37 OAKE TH 572, £, HRFERETIE—0.334 LAD
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BEETHo. ZOERPS, BEIRTFREERO [FHEOBRES | Mt 2HFeEL
5z,

BARFTE, SRETRED0.776 LR HOEAWMEIKRE L, BHETLED 0.628, ETIRHEED
0.561 DEFETH o7z, ZOFER»S, B 4LRTFIISCERO LB OREERIREE | it g
PRTFEEZ BN,

FEH5RFTIE, W - HIBRED0.666 L RAWENKE L, FEHH0.552, BRAOBEH
0.497, BESS0.374 DAWETH 7. ZOHKEH» S, 55 BFRIEERT O BLEFOIEHA |
WHIGEL, TEE L BWRBE] wBIs2RTFLEEZI k.

5.5 ETAIR TOXBEFDREFLEE

HiEi TR HBEBRFURETHETCRA—ThH 2 02T 57001, HFHER{To0. &
AR OXREORTATNETSI 5, MBS, RMS 58, —Bffe kD, £ R,

THBAGRE L —BUREI T, & b BEOKA & R FRIE2S, iz RMS 88 CTld i & /N X 3l

®8. WEMBROEFEBHEREOHEFHE,

BHERORF
WEMDEF 1 2 3 4 5

HERE
0.538 | 0.938 | 0.435 -0.148 0.196
0.885 | 0.402 0.288 -0.264 -0.129
0.554 0.141[0.787] 0.285 0.086
0.003 0.221 -0.272 | 0.906 | 0.200
0.164 0.218 -0.220 -0.034 | 0. 940

0.590 [0.911]0.449 -0.114 0.118
0.948 ] 0.435 0.503 -0.014 -0.015
0.245 0.132[0.777]0.267 0.114
-0.111 0.267 -0.211 [0.909] 0. 316
0.201 0.348 -0.200 -0.095 | 0. 906 |

7

PN~ D WwN -

RMSE ¥
0.349 [0.145] 0.365 0.504 0.412
0.164 | 0.349 0.377 0.492 0.444
0.311 0.400 [0.198] 0.355 0.382
0.458 0.377 0.475 |0.129 ] 0.352
0.419 0.377 0.465 0.419]0.111

0.308 [0.140 ] 0.333 0.462 0.395
0.114]0.353 0.330 0.459 0.440
0.406 0.405 [ 0.205]0.362 0.379
0.487 0.369 0.467 | 0.129 ] 0.330
0.407 0.341 0.456 0.427]0.129

G AW = AW -

—BEE
0.548 ] 0.939 | 0.441 ~0.137 0.209
0.886 | 0.412 0.295 -0.254 -0.115
0.562 0.158 [ 0.789] 0.291 0.099
0.016 0.231 -0.262 | 0.907 | 0.208
0.178 0.231 -0.208 -0.026 | 0. 941

0.599 | 0.913 | 0.455 -0.102 0.132
0.949 | 0.447 0.509 -0.004 0.002
0.259 0.148[0.779]0.273 0.126
-0.097 0.275 -0.202 | 0.909 | 0.322
0.216 0.360 -0. 188 ~0.087 | 0.907

D wWN = Olh WwN =
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PRLUFEFRLSHIGEGRCH 2 LE 2 RIZ LW, BEROE 1 RFIZ, ETHoBEL0E
2HRTFE, E2RFREIRATFCHIGELTED, F 3 ETFLEED ERECGERBTED &5 iz,
THEAMR S — 3R IZIZE—0BEEZRLTB Y, WEIRIOFE 1 BT LREROE 2 BT,
WETRIROE AFHF, BE5FFTIE, TXTCOIIUFOE@ER2R L. B, RMS 5z -
o DEFTIF0.15 RIBOBE L o Tz BETHTE DO 3 KT DOEBMRE & —BuREtizf
D BHRRINEL, 0.777~0.789 Tho 7z, KEIRIOE 1 BF L HEBRDE 2 ARFDHE TR,
TEREAREDY 0.948, —BURED0.949 LA E polzds, LTI ZFNEH 0.885, 0.886 &/
B o Tz,

SRR B 2 BT OFBREUE 0.777~0.948, —BRHL 0.779~0.949, RMS 38812
0.111~0.205 TH h, HIFICTBN & 5 KHETHIBROEERTFICHERH 2D EEZ SN
7o,

5.6 E£FEVERFOEHBINEL

EEBEREORFSFIVESAL SEHFICOWT, Hilic, FRE2ERE LT, —
BB 2T o7z, £ 91, BRI ERENORTFRADFE L ERREZE(SD), 8L U
0O FE%25 L7z, &8, FEOBEREE (pfE) 133_T0.00001 KFHTH-o.

F1IRTTE, BORTEARERL LD FHMEDRE LD, T0RULETIEORHS
T35, COEAREKTHEETH 508, BLIERD LI RTOERHECEHESETE>TY
7z,

FE2RTFTR, BOFHEZ TR TOERBETRLRY, TR TORULEDEBEERST
Wiz, B bBFVERBHETEHENKE L, XL TEDERABEETH .

FIRTFTIE, BLLbIcEROBME & bICFHEBRAES 5D, LD 10KUERET,
EHEZEAS L Tz,

FARTFTE, EROBEME LI FHEIKRE S RAER®D 528, B 70 KU LET,
PRERBWA L T,

ES5RFTIE, B b ICEROBME L b I EENNI S R BEARD 2, BO 08
PAEEET, FHESETEML T,

£9. A& 2 EREHNETFESOFHE L EERE (SD).
20~39 40~49 50~59 60~69 TR
FH(SD)  FH(SD)  F(SD)  FH(SD)  FE(SD)

RV N 3,333 7,519 6,463 7,348 2,115

E1HEF -.002(.889) .102(.877) .186(.904) .225(. 906) .182(.952) 45.062
BE2EF -.080(.731)-.291(. 746)~. 355 (. 777)~. 346 (. 822)-. 334 (. 864) 81.145
EI3EF -.749(.875)~.443 (. 841)~. 198(. 824) . 184(. 788) .264(.809)1098. 296
FE4RET -.497(.866)-.255(. 851)-. 058(.880) .048(. 859) .032(.870) 297. 830
ES5ETF .299(.861) .162(. 829)~.016(. 836)~. 106(. 812)-. 064 (. 874) 191.817

FE"

T ERE 3, 890 8,004 8,619 9,337 2,823

B1RF -.307(.841)-.187(. 869)~-. 079(. 862)~. 026 (. 859)-. 184 (. 934) 92. 240
E2FF .453(.758) .324(.761) .276(. 799) .182(. 837)-.228(.932) 34l.695
EIEF -.259( 845)-.050(. 787) .181(. 768) .464(. 748) .254(.865) 781.066
FEA4RATF -.244(.872)-.032(. 867) .153(.889) .282(.890) .327(.923) 342. 159
ES5EF .228(.811) .093(.808)-.090(. 778)-. 162(. 761)~. 179 (. 862) 252.990

* —ILEE SO, pER2TO. 000015KHH,
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®10. REREOEREMRE

BaRE 2 & E ) ! %

[ 6 | a 6 | «a 2]
W ES S ! 0.847 0.851 | 0.844 0.848 | 0.850 0.854
(B %%, shmik) E :
HHRITEA ! 0.838 0.848 ¢ 0.795 0.805 | 0.844 0.847
(GERNEH, BE~OERM) | § §
EFOBRRS i 0.775 0.782: 0.785 0.792: 0.764 0.772
(=HE, BEAR) : ' :
DEDFRES i 0.861 0.864 i 0.861 0.863 : 0.859 0.862
(BRER, BHEAEE) : ; !
EELIABVERER §0J%0JM§0J@&%7WJ%0J@

(A - 7lE, )

(&) #FEFOAWEOKREVW2RE 1 2 HBIT X A1EEMEGE,

57 HBRFARRTIBEREDOEEMEMRYE

LEOSAFERET 2 LI BBRENEREL LT, SRFCTRFARROAREL S22 R
E12EE»S, FleoREEZEBRLUICBEOEEEMREERD T, £101TRLE,
FEARRERS (BRMY, At RETIR, BXrbitad b 084 ErRoT 0,
TR (BERER, FEAOERM) RETIE, ZTRE 1RT L RECERNE
BEEREKTH o722, BO o fFEIZ0.795 EPRNS Lo Tk,

EFEORES (GHE, EEAB RETIR, X0 o RED10.764, 50.785 L PREL 5o
Tz,

DEDTREES (B, BRETAEE) RETIE, BLE b EEEREIIHN 0.86 L gl
BWEEEERLL.

Y L RWRERE (W - s, B2 RETE, BLrbEERRTNEEE B,
0.73~0.76 BETH o7z,

6. & =

6.1 REBEOHSHBIZOVT

EEBEREOM R, HHKERE LI L 2%, £ ORETRIFE—BEEERHROSE
ThHoiz. LeL, W OLDORETE—FOELAICR->Twizd, BRItk 2/HEOKE
BREb oI, REBSOBLZREAENAKEV:DbHY, BLALORECEEE
BThold, HEF L LEFEE TCRERERRD shkhok,

FREE R LSRR REOBESMIL, FRd SEWANZRE-> Twi, Lirl, BEETIRE
NEOBEIREVONEETHY, BEEARKR--TWTLMETRRWEEZL NS,

P OERER EMNL CRIZIZT—EEEERTRICOML TR DN, BTESSRIIR-
Twiz, LyL, ThiZBETHER2T2HE BN E2F 22 L, YROBERZTRTLO
rnz, BIBEOLBEERZWLDOLEEZISND,

EHEMREMEBRCR > T30, ERICGERR2ERL THR0LH DOEENE LT
EERRTHOEEZSND, MEE, BREOHAMESBL L B THBSENRE> TWw3a A
Ths, Egwe, RANZABERPET2EHENEVWI L EETHA S, REEHEOET
DEENLHEP S LR, 72720, ARENEEOHBERENRELEZLDOTHD, &1
B OBEMEEEPEHENN - BEITNBRECEZEOEHEVBEVI LR Eh s, REBEOSHEN
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FENRIZLZRED THLATERITETE 2, 56, ERERED L CHEET L &

T, BECIAEEFEREOHFOMEEL E AR TI2L0ERH 27255,
FEOEISI, RECI>TRETOEBESLERLbDDH D2, ML TEEEELRBT
BEOBRBEAFER>TWEHDEEZ SN,

6.2 L£FRVEREOEFEHOZTLIZOWVT

BETHIORRER, FNFhSEEL OSBRI TW, FIRTREREEHALHIRE
N7=DT, FEERERETT2008EREEZ NG, ERZZFSUEORE TEEMER
BOMEML, WIBYDORETIFEALZEALIZR L, 29.5%THA LT wiz, ®ETANZHAT,
BEEAEMBIIET L RE OV TR, EANCRREEBOEE2FET 2 0END
372%95,

SEOFERTIE, L CABBBETARETHLIERAOARE LEESRE CORD BEE
ThHotz, £, ZOPEHRETH 0 FHEERKOBY BHBIAEr o1, BEEROARERE
T, [Q86, BEANS L WSHHET, ¥ 1 EROARBIZETHICH~RT, BTid0.411
5 0.227T~, LTI 0.428 25 0.192 NEKBEHA LTIz ((1%2), BESRETRE,
[Q24, VHOEARDZ JEVSEEDE 1 FHOSETED, ETIX0.591 5 0.228 ~, &£T
1% 0.527 5 0.186 NE KBS LTIz (1% 3). F1EHXIEFTEORIE, R—RE
NTZOEEMUOEER £ OENES Lz E2RLTEY, REEB: L GEYTERYL
ZEBRTIOEEZONS, 2L, HHQ24 1, BETRIR TV 0OREL T 2ANS | L
ToTHY, XEEZERLIIDOBELOEZO6NE, B, XOEIRETRE [Q25. /¥
VD w A EROTARANS |[EWSTEEDE 1 ERDH30.496 225 0.419 ~NLHEA L T (F
*4)., Lo 2EBBHARS L, 1 ERSEHWEORD /NS {, ZOBEIREDF
HERROET I, BEHOBYORE L, HEROHEENSBCETLLEREEZ 5H
5,

¥72, HLORET, 1HBERT 3 Z & CEERRESD T ITEML Twiz, Zhid,
ZhS5DEEOE 1 FRSARED, ZORBNOEETRb/NEL, MOEE & OHE/I
BWZkiZkd, BREOEEEL2ED 2701213, MOEE L EEOEVWER2RET 240
BERDHD, I0RDHIZR, BHOXEOKRF2E8®T, IhsDREEEHOHNEDERN 21T
SHLERHSS,

6.3 EFEBREOEFHEEICOWVWT

WERTD 23 REW & 2RFAHMITR, BLAI 5 20LBRTBIHH I TWS (EH fit
(1988)). IBARCIXBRE-BERENEENTVIOT, BLTETFELR> TV, Zhdld
[ REEECER S, [TE8h), TEE0BRES ], ILEORE], BLU [BEEOHE
F] O5HFTHo7z, SEiE, BReHBET2R/FERDE Z L 2BEHLI-0T, BLR0
T II Tb R o2, RTFHERC LD IZRE—0OE£BRTHEONLDDEEZTI VI L
BRENIZ, 2P L, InsOfBRFOELHFIZOVTIE, ThEh, [FBENRIERS ], [4
BT80N, TEBRORES], [DEDAFRREE], 2L EVREFEIDI I CEE L.
TR, ERANC I NS ODRTFRBEBED L5 REAECERRD 202 BHIL TBL Z LiE,
FRO7 4 — NNy JEPEEGEOBY S L > CTEETH S, hoD 5 RTFOER
WX AR, BLE YT RTCEBECERE Th-oT:. Thbb, BE1RFRIEERTELS, B
BETEZoTHD, BHNEZERS L, BRETE > Tw, Zhik, HF1HFOAE
FHEPIREOHREABRE, LBRERE, HEEAREOELD, EEZCHAERETEY
HELEZoNE, E2RFCRHR, BEEETEL, BRETEVWERTHY, gk
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TOTEAOES ERLTWe, F3RTFREBORES, FFNREREZRTOTH 35,
EREEFEZOERASD B Z EBRLTWE, 54 HTRRER « BHRRTEE S BNEBD
BN b EMT2IeMmRmENLTwR, ES5ETFR, EEFLD bERE CEBAME» -
fe. ZhiZ, BREVARFZORBARDORFUERE2RTLOEEZ OGNS, B, ERAOEA
BEREN [EELLBWARBIE] o—oikgTthTwie, Zhid, REEH Y —, §§,
AR EOEBRCET2EED» SR> TWAILOREEZ b, BREBCIIRIT AT
Brwz 3,

HxiZ, cheD 5 BEFRERTEORANRERLE LT, REBREDO 7 4 — N vy ZEIC
BAwadZ izl 2720, AFEEARZ0E V30 TREL, ERFORTFEAREDE
YREVZ2RE, PEB2FWIREBSSRFERTLEERE L. 5 20LBRTF2RTAR
BEORELZ2RE (12HE) OBEATHET 2%E, R10 TRLLE D, HEHSENT 3
DT, X5EDHE—REDEE& LD EEERERIKRE ko7, LrL, AEE E5HFP)
REFEDORE B I3IRT) 2 ETORERR, LEORENE B 4ET) PREIRIERS (8
1ET) X%, LVEAOEEOHROVAIERBEICHETEEEMMEL BoTwnik, E2/F
(WIB922178 ) BOEE LTEEOFENARELZHEL Twalod, EEBERLTRE
oiehl, BTREFRELEL kpol, ZOBEBRELT, BS5WWRLEE D CEBEERRE
EREAOERMEREOEER R, Bl TLTEL BoTBY, HEL2DLLELHMNRT
BHREOEEED, BIOVLTEL RoltbDEEZI N D,

BB, LEEZRECEBEENSE L, TEHE TCOREDEEEZENIEL Bo TnikHE
HO—D2 & LT, BHMEENOEENEROITHOEEEEZERZEVI LD, T
WZ e EBELTHRY, ELokBRILD, MREOEZREEZL IS LD BRMBE W
Db L, 20X BEA, LENZEMICEHERNAS CEEBNTZ, »OBEET 3
BHHIZOWT, HA2RE—BELREER2TS0RZFNIEEEE TR, ZheL T, &Y
BEH o7, BEOERRZEZ VDL R/ R, ANK—EEOH2EERTTS
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Reliability and Factor Structure of Life Style Scales

Hirofumi Takagi
(The Institute of Statistical Mathematics)

Haruo Yanai

(The National Center for University Entrance Examinations)

We have developed a questionnaire for the purpose of measuring various life styles last
eighteen years. To elucidate the influences of the reduction from eight to six items for each
scale, we investigated the score distributions, compared the reliabilities of the 22 life style
scales with those of the old scales, and detected the common factors of the scales by factor
analysis, which were compared with those of old scales as well. Finally, we calculated the
reliability coefficients of summary scales, using 12 items of 2 scales with the most highest
factor loadings as representative of each factor, for providing feedback of the results to the
respondents.

Used data were collected during 1994 to 1996 from 28,304 males, 35,033 females, and
2,259 persons whose genders were not distinct.

Most of the distributions of the life style scales were unimodal and symmetric. Though
the modes of scores of “Exercise” scale and “Motivation and interest in cooking” scale in
male were located in lower side, and reversely those of “Regular intake of meals” and
“Personal hygiene” scales were located in higher side, we thought it was not troublesome
since those distributions must reflect the actual life styles.

The reliability coefficients of the psychological scales were larger than those of the
dietary scales. We might reconsider the items and contents of the scales of which reliability
coefficients extremely decreased.

Five common factors extracted were almost the same as those of the previous scales,
and reasonable interpretation of the factors could be obtained. The differences of factor
scores among age groups were statistically significant by gender respectively.

The reliability coefficients of the summary scales ranged from 0.732 to 0.861, where those
of the psychological scales were larger than those of the behavior scales. According to the
results, we should modify, correct, and/or exchange some scale items to another.

Key words: Life style, public health, questionnaire, reliability, factor analysis.



