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Table3 HLM-/REET VDT —51y Ml

D A7ES M RBMM BEM BEE e,

1 1 1 1 3.9875 1.5 -1.75

2 1 2 1 44 5 1.75

3 2 1 5 3.275 5 0.25

4 2 2 5 4.275 4.5 -0.25

5 3 1 15 41125 5 0

6 3 2 15 4.6 5 0

7 4 1 3 44125 5 0

8 4 2 3 4.525 5 0

9 5 1 12 4.4375 5 0.5
5 2 4
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EIFEREN T — 2 O—FETHLHO T, HLM LFEROM -~ THREEL Tls BN %, SAS 1213 Standard

RENAETD, Lo TRMERIEE & Lo gt WERE ¢
I IRAET VRIS T T VIMERSLTD
DDTHD,

JFEROIZIT HLM HIRAET /VLRERO 5HTE THD,
HLM OAZERTIURIRGET LOXE BT 5, K
1122 &3 2 fRAT DL, 5 &7, LTS &R
BT 2L 6 700, IRATET LTV EZADBEEN L
RN BT DTN TED,

IO vy ol IRBAEDOE T EERS, EL Ty 0. vor
y nlTFNEIVDROREEETHY | [EIFFREE LT
D, FHZ y nlIWEXD L ASER SO TRIISIT
WA, ZAUIEAL VT ThH DY EXDO BRI KIE
T, LNV OEEWDO R T H L5 DT ENT
=5,

FErEr T D ERR

IRAET UL, SAS R SPSS bV o7 D HEE A
FERHNENBIL AT SR 7 b = 7 TIATAATRE R D
T, HLM6 LE_EooE0F 0 b Livieny, LasL,
HLM6 OJHZr 27 (#%i)% HER 7> <
DHSRENS 2 Rz, B CREREIL CAST 48 5%
HERBLIRT U272 oy, TRV EED W B2 D,

ZZTIE. SAS IZEARAET DN A I
B-4%, SAS TiE PROC Mixed #HWTRAET V%
FATTDHIEINTED,

Alald, BIRLEIEDFREDS, BUROD BB L~ T
TRENDZ LB, FEAZEHRCH DT 194 40
DF —H & AT T T, TR S Tty
BLOE# T DO RFELZDIENTEH D, BIERLENE
DFBENELUTIE/K - KH(2000) D BHRAZEA R F(18 HEA
® SD REDZ . e L CIRNI RIS R L TWA
8D 2 WHZ, AWTAELZ, F7o, 2RI A B
NCHIELTZ, 74> Tabled DX~ SAS
[CATIUT, 7035 B LR Rt A8k

TaL =X NHDHDOT, AT mean =0 std =1
T IUTIESE SN T — 255D N TED,
Figure3 |% SAS 7'l LHITHD,

PROC Mixed covtest noitprint;

class pair;
model stability = satisfaction duration / solution ddfm = bw;
random intercept satisfaction / sub = pair type = un;

run;

Figure3 SASDIEAET NDT 07T LMW

FofITIE, EEEKEL TEBRLZELDR
(stability) %, fHAL -~ /VZEELOIMNTZEHT & Uit ik
(satisfaction) & , X7 L XL 28 & L C 22 B 1
(duration)ZF AL CTUD, 72383, T BEDORSIT~T N
TRAVT UL DOE VTN,

F7°. class A7 —FARNTIE pair EVOEEEAL
TS, ZOBENIAT ZSRT DI ODED T, ~T
BRASIEN TS,

O model A7 —RACMIIL, AN HEEZ S, AfAl
WL~V 1,2 WEOMSIES w3 X TRAT D, 20D
HATESNDDITEERNROIMSIER L T D, AT
=2DHIZHD solution A7 aNEmlFEEE 145
TeHDEDTHS,

Z D F® random AT —hANIEEIFAFRET D,
BARANIZET YR %257 intercept, ZLTLUL 1D
MSIZEH(CDHANT satisfaction) Z A $5, B DZE
BRI BRLEMFRAD T O DOUNTD,
AT EERLCND, DEIBHRLEES T HITE
FUZE XL DN TWDNERT, i BEOEENREIT
ERZEMRR AN RO FEBHREIZ DT, T [
AR TND, DED, BIRLE MR ko B
ERRT I CEIUIE IS DN TWBEE T, AT




2D%IZHD sub AT NTEEFAE EDOIHTH
ETDNEFRET Do ZORITIIAT RO S A 25 L)
BELTHET DO T pair ZFHAL TN,

o, BB EATO%E . BEE v 27 LT
BLZEPNEID SN TS Bryk & Raudenbush, 1992),
BBV T LT, ENEND AT O E AL~V
BIDIGFIRNOIT HZETHD, ZHTHIET, L~UL
1 OFTILTIEAT BOENERHIL, FlEE AL
IVOBUREAFIR T A LN TEXADTHD, F2L~UL 2
DERH R H) T T DHEET BRI EE DK
DHVNENDD, LI 1 O HON TR 7%
ITNTNE, T ZEDWEE DFE RO DB HY |
SAS TIHIPHTENTER, Lo T, JtDT —F v
©EVE Y T UT AR TRLLED D, L
YL 21d means 7 L — Uy CETSEAHEZ B U EE
VENTFTHIEINTED,

[FRRC, L 2 OO 1A 0T I
DB B FHETDMENR DD, ZOT —X D
Tk, FTHEEDHEHALTZET LV OY) T D5 ED
estimate ZHHL ., ZDH%L~IL 2 DES, DFVABEH
MEHRALTZET VO ONHD estimate ZHHT
2o T IED B NUT= BT VDR O4580T 0.592
Th77, #L T Tabled DIHIARBEH AR ALIZHE
DEFIVTIL0.584 ThoT=, T s 1.4% D%
Fio QU =Zensbnns,

ZOIAT, LYL T ELUL 2 OZHCIEEAL T
DTN B2 5 TUNVD, ZAUIIERZELD /3D H T,
TEANL L TR CELER & T LUV T TED
5329053 TOBDNS TS,

Tableb SAS |ZLAHIREET VOBEEZROHI

Solution for Fixed Effects

SAS (ZEHREET VORI 2 FEOHNEH

Effect Estimate Standard Error DF t Value Pr> |t
THMENHD Covarlance parameter estimates &, Intercept .009 062 191.000 150 881
Solution for Fixed Effects T%ég sat 247 .044 183.000 5.620 <.0001
dur 129 .061 183.000 2.140 .034

AIEE DO NIE BRSOV TOLED T, HIARLR
IV 1DFT IATRALTMSIZEBUZ DN TOLHE N
1 ZEFESTWDVERL WD, ZOEBHE THHEH
I, EEBASICORNW SRS TS ATREMD S
BHZLEIRLTD, Tabled DA, Ul b SRLAE
ZHDMFAEL OB EDREN TS (UNI, DA
D5 ooz, UNQ2DN DX D578 - nk
L5, F-UNQDAHEDIE 710 CTHD),

Table4 SAS |[ZIDIREET VORI

Covariance Parameter Estimates

Cov Parm Subject Estimate Standard Error Z Value PrZ
UN(1,1) pair .584 .078 7.450 <.0001
UN(2,1) pair -016 036 -450 655
UN(2,2) pair .091 .037 2430 008
Residual 278 047 5940 <0001

Tz, LTSI OB 1% F0ionb&x 2
SO B DRIAET DN TED, LYV 1 O
DAL Residual DD ENHENDZENTED,
FIZNT RO, EP MM BA L
WEED Residual DIy BEHINT 5, ZOT —2 DA
Residual D73 estimate 13 0.533 Tho7=, OFD
0.533 DT LZERINNI D BOMFAEL TODDTH
5, Z LT Table3 DI &I&AE L~V LIZERATHZ
LT 0278 ETHEALTNAZEND, (0.533-0.278) /
0.533 128L5T 48% DI AN CWBZ LA IS
EINTED, ZHUF0.533 DG D LT oG5
FI DL THRGEIIIZFREL QDO THD,

#%#F O/ )(Tabled) | L& ZE D[R HRE A RLT=H D
Thd, SEIOFI TR LU 7= EHE AL THDHD
CHEEE AEE AR T D,

TR 247 EHFRREORA RS TRY, A
TR/ NSD THINHE BRSNS, %0, B
FREACTEMEOD RN, A D IEAD B MFEREL F
RN EL72DIZ DR RELR DI EN DN D,

FIFEDOFITIL, T2 B~V 1L OB ~L 20D
BHEBNEATAZTE 2D, HLM PIRAET /L
TIIEBEESEL ~V 1 OO RYFRERD yHH L
L 2 DEFCTIHIRT 52 LM TED,

FRED SAS 7T A TIILL T O IHNZ, T 2
MO EAERE WHIE CHREIT 5,

PROC Mixed covtest noitprint;

class pair;

model  stability = satisfaction duration satisfactionkduration / solution ddfm = bwj

random intercept satisfaction / sub = pair type = un;

run;

Figured LIl 1 LL~YL 2 DAZH/EHZ BT
SAS D715 MM

ZOEFETNEFATT HE, ERROHIT )T Table6 D
JOIZ72%, ZZTC Tabled LA D LN ERD /38N B
DLTNDIENDDD, DFEY, e EDRIFRERD 7
B —aASIZZ L 2R TG, ZDEIRTE 3% T
otz




DFENT LAV OEE T T AN TET, FHS
NRNWEFHESTLEIDTHD,

RO REIZ DWW TOfERES U TRVNEN S DI,
TEETRVLDEED T =25, THUuL, Liledsat

Table6 SAS |ZIDHIRAET /VOLERGIROH) 2

Covariance Parameter Estimates

Cov Parm Subject Estimate Standard Error Z Value PrZ
UN(L1) pair 584 078 7470 <0001 AV T HEFTITHMITERAT D, 2.7 N2 ED
Wen e o 06 S0 510 SEEASIIL, TR~ 2 OB TR
UN(2,2) pair .088 .036 2440 007 F3. 3 BIOBIBH A D, Thhb,
Residual 278 046 6.050 <0001

F9, —OODHET, Y TRNHFETHY, V<D

FI NN AREA T 5L Table7 DXH
(2725, HEMACILHD0Y, BIRZ MR S
p) 23 e e il 23 1 /S QA Y A W RN SR AV o Yo VA e
BOREII2 D) D3 D, ZDOZEME, AW
F72 B L BUROIRIEI X E A DBFIZ Lo TEB L 770
B, DFVBHRME DX A7 AEHLAED D, SV DD
LIRS,

Table7 AZHAEFIHHROEEAE LAREL
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The hierarchical analysis on pair or group data.

Hiroshi SHIMIZU (Graduate School of Human Sciences, Osaka University)

The purpose of this article is to show the effective methodologies for analyzing data which have
hierarchical structures such as pairs and groups, and compare advantages of those analyses. It is
difficult to perform sufficient analysis to pair or group data by using conventional analysis,
despite plenty opportunities to obtain such data in the field of social psychology. HLM and
pair-wise correlation analysis not only avoid errors made the conventional analysis but also
become possible to acquire the important information about dynamics of interpersonal
relationships or groups. This article explained examples of application and interpretative method
of HLLM, using a MIXED procedure of SAS. Also comparison and limitation of each hierarchical
analysis were described.
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