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1 1 0 1 2.1
2 0 1 2 3.2
n 1 0 48 1.5
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(1)

B8 (UY—FDOIRF3V)

TN—TeE3 N (BEttziEo) 7 —XIIxt L, fHRET A 7T Ll Vo7&
BN R YN ET WA I, BEDEDIERELIZEDLS bWV OB E
ERFODTARD TIL,

(2) BZ
S FERAAT O BRI, WO FER &2 DMNIEB DI, EOEREZ
FTL NI HERE CEBRHIE) DT oT=0h, H DWW, o L7l
(74 F2) BOS TN SEOD, £ S BRI L > TR O
{ELTLES ZERTHEIND, ZOLH%, EOGHFOTOHTETIZIEELE
LOONTANR, HELEEA LT AT L2OBEEL XL A LHHET VT
VAN TN EAT O T2OIZHNLND DR, AEE S BIBIRAIRET L TH
20
VDT, HELFET DA RBIPIRAIRET VOF T, EBRFFETT
Kb ARG E— R [ RESIAET V] IZOWTHREZERD H 2 & n4EO A
KT 5,
(3) BRI T—50HI
D ltem R1 R2 R3 R4 MIEH L MIUZEH2 (ERBHE EEEH
1 1 Since yesterday | have been walking with my friends. 0 0 fin=s|
2 1 Yesterday | have been walking with my friends. 1 0 L HE
3 1 Since yesterday | walked with my friends. 0 1 L
4 1 Yesterday | walked with my friends. 1 1 L HE
5 2 Since yesterday | have been cooking with my friends. 0 0 L HE
6 2 Yesterday I have been cooking with my friends. 1 0 L HE
7 2 Since yesterday | cooked with my friends. 0 1 L H
8 2 Yesterday | cooked with my friends. 1 1 1A
93 24 Since yesterday | have been swimming with my friends. 0 0 1A
94 24 Yesterday | have been swimming with my friends. 1 0 L H
95 24 Since yesterday | swam with my friends. 0 1 i =s|
96 24 Yesterday | swam with my friends. 1 1 1L HE
97 Filler 1 | am exicted. LH
98 Filler 2 | am surprised. L HE
288 Filler 196 | am satisfied. L
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L /—=hr0 REM : F—X O
(1) Jib="Jfesnies—4

O REBET—4 (Repeated measures data)
Z AU, [ DRI ALK LT, DT — % L
L7=7—4#,

mAT A2 . fE A j
BLHIfE '

@ REFERT—4 (Longitudinal data)
ZiUE KERET — 2 D9 b REERIZIER 2 Z T
WAL N1 N

AL fmA2 . fEA
LA /\/ /\/ L

@ EEBT—4~ (Multilevel data)
ZauE, MERACEBEOREE (L~UL) MFEEL T

HT—H,
TR .. R
A BfdL CH 1/ 2
BLHME

(2) JI=TJlesniZT —9 DifstalEE

\\\\\\

{2 DF— 2 PN H NI Tl 72 !
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(3) SBDOOIFDMZTDCCDEE
T2 DR BEEE T, TXTOT—ZPMILTH S
ERET D EBATIRE LTLEISEDRH D,

(r—21) ARYFHRWERN D D DIZHDT B!

° ¢
(1) ] AN
° A ¢
[ J .‘ o ’ “‘
° oo, ° . AAA. °
[} A
«“°* . @ .

° * o ° * a

° )

(4) YILFUNILETIL Multilevel model

TAVE, HEREHD, BREHDOIINCYE ) —DOFET HTE
FIILD T & PEEE 5 )L Hierarchical model & & XI5,

O RILFURN)LENE (HE#EET VIR GIRET V)

@ NILFUN)UBREDT
L AN L~V TOMEBEZ RS, tho~1F L1755
Hr O FAwfENT T 5,

@ VILFUN)UEBEREAETU YD
BIEEHEZRD AN~ ALFL-LETFT LD &,
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B xS osHY - el
(1) XYMDHO « 2L
@ XAMDIINER : E72 D 7NV —TICEHENHUEBER

\\\\\

DEN BN E 72D KO BRER D Z &,

@ XIMDOHDIER : #7257 NV —TITEENDHUREL
DB ® 2 BER D Z &,

5 o P 5 G H
4 H M N 4 H E F
3 G L 3 G D
2 CDEF I J K 2 CDEF A B C
1 A B 1 A B
0 1 0 1
MU IIYAN Xyiadp O

(B1) ARNET AU NDT X FDHRIEL

(B 2) FZERTERFERDT A ORI

(2) BEMNEBREZENEER

O BFEMNRER Fixed-effects factor
HESNDLIRTA—ERNEHTHDLLD,

@ ZEWMREBR Random-effects factor
HEE SN D /R8T XA —F DNHERZEF 2171 H D,

Yij =4 ta + e
Yia; =0, e;j ~ N(0,02)

K L FLULET LTI, BEGREZF ) o v T
TRIEERH D,
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(1) XUMDEVtIEFE (1BE)
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P
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2|cDEF 1 JK
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L
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(2) XYMDHD tIRFE
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J— b1 R HEFET VT BUBIRGIRET L)

EDRTA—=BIZTN—T DNREBODLDINTEA72ET IV
BEHZ ENTED, ZZTHH, TOEMLERDETNVEFS,

”@ EFIANERICE ST, BAED. DHA

NG/ YR B0l
_Owo W7o B EFTEERER ! LL ] L L2 b
P TAﬁbfﬁioovmw2@7w~7v«w1m

U40%%&Nﬂ4@7»~7W@@WTW@4O%%K

(1) SV AR ETIV Random-intercept models
ZAUE, Lo I DEIRR, T Lo TT U H LI
AT B VI EEDRRINTZET L,

— Bl SYUSFLDRETIV

(FER A) Eo#hEEz AT 50 zs
[1] a. Which author did you think [ __ supported him ]?

b. Which author did you say [ supported him ]?

J. Which author did you predict [ __ supported him ]?

LIV Yij = Boj + ey
eij ~ N(O,O'Z)

LANIL2 Boj =Yoo+ U
ug; ~ N(0,75)

— {2 EHEICEETBOIFTET IV Means-as-outcomes-model —

(ER A) EO#FGIZ HW TV 5 ) zE
(K B) % O@EhGENIERMEZ oG Eha

[1] a. Which author did you think [ __ supported him ]?
b. Which author did you say [ supported him ]?

j. Which author did you predict [ __ supported him ]?

€ij ~N(O,O’2)

LANIL2 ﬁoj =Yoo+ Yo1W; t Ugj
Ugj ~ N(0, Tgo)
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(2) S5 ALREESTIL Random-coefficient models
U, L L o8I RS, IA—TC Lo TT U X AT
BAb+ 2 EnortERnEINnN-T57 1,

Bl1 SYUFNRERETIL

(BRI A) 47 B
(ZA B) HZELTHDA xS

LIV Yij =Bo + BiXu; + ey
€ij "’N(O,O'Z)

LANIL2 Bij =Ywo *+ wy
Uyj ~ N(O, Tfﬂ

Bl 2 REUCEI I BAIFET /L Means-as-outcomes-model

(BRI A) 48 B
(A B) EZELTHDA zE

LIV Yij = PBoj + Bijxij + ey
€ij ~ N(O,O'Z)
LANIL2 Boj =Yoo+ Youw; + U
,31j =Yoo+ Yuuwj + U
uoj ~ N(O,Tgo)
Uyj ~ N(O,Tfﬂ
Cov(ugj,usj) = 18,
() BT . Ak <« TR > 772 (T
E | S ) . AR j
7 A/l 000
7 IR/ fE2 ©0
I A/E3 00

77 A /T4 ©©
7 I A /HES QOO0
7 AT k-2 .. ©0
7 Z AT k-1 .. ©0©
77 A/ Tk . ©©®0
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X B OEZIYY ) >V Centering

© BYAIUVITIZUL
UL, B SN TxDfEEFOFEEETINICEATD
LW Ho,

Yij = Boj + B1jxij + eyj

RN TE VD ThIE, LU 2 OREz HET
D2 EITHHEDERPR,

@ BEHtYH') VT Group-mean centering
ZAUE, oLl OBEBxIIR L, LoL 2 OHAL T b
DIEE)x BN TInG, BT MTERAT D L,

Yij = Boj + B1j(xij — ;) + ey

[FRR] Boj 1T, R DIEDS L~V 2 DHNL O F-H)I2 %
LWEXDyDTHIEE 725,

@ EAREHEIH') VT Grand-mean centering
ZiUE, Lok 1 OB L, 2RO x w50
T, BT IVIEATAHZ L,

Yij = Boj + Buj(xij — %) + ey

[iRER] BojiE. BB DENEEFEHFE LWL XD
yDOTHNE & 725,




(3) RXEDFEETIV Cross-classified model

ZhUE, FEANEZS, o (BLEo) MSE LB ERE G
GFENTNHET I,

(B 1) BEMTE : AE <« P+ 2ERR

E= A2 AR j
AERGK 1 00O © ©0©
A [EEE 2 © 0O 0000 .. ©0
ERG k ©00O ©0O ©

(Bl 2) FEBRAFIE . Bk «— X + [HEE

71 72 3
[E]/}EIQ%‘ 1 EEEE EEEE e EEER
IEI%%‘ 2 EEER EEER e EEER
E%%‘ k EEEN EEEN e EEER

LA Yitii) = Bogjxy T BoXigiiy T €igjw)
€i(jk) ~ N(0,0%)

UN)bZ ﬁo(}k) =Yoot uoj + vog
i ~N(,c 2)
~ N(0,05)

cov (yi(jk)'yi’(jk’)) = oy
cov (igio, Yu(jrw)) = 08
cov (yi(jk)'yi'(j’k’)) =0
var (Vi) = cov(yigy Vi) = 04 + 05
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B . REEM BEHET L2 GHED® D BT

T—21 —B& L)
(ZEK A) that BFEE ST DNRN) B
[1] a. Which author do you think[ ~ supported him ]?

b. Which author do you think [that  supported him ]?

Yij =k tai t+ e

Yia; =0, e;; ~ N(0,0%)
— =22 k& GimzlL) ™
(R A) EiE/ HBRE A D BEEH BE
(K B) that B3 SAL TV DN 72000 i

[1] a. Which author do you think [  he supported _ ]?
b. Which author do you think [thathe supported  ]?
[2] a. Which author do you think|[ ~ supported him ]?

b. Which author do you think [that  supported him ]?

Yijk =M + a; + B + afij + e

Yia; =0, Zfﬁj =0, ZﬁZf api; = 0,
el-jk ~ N(O: O-ez)

[2]3 ------[2]b ::f

.
-
-
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T—-23 —aEE Tnd D)
(EE[R A) that BAFEE STV D DNZRNI B
(BEA B) #ENAREZREIZE L TV D0 zE
[1] a. Which author do you think [ ~ supported him ]?
b. Which author do you think [that  supported him ]?

Yijk =H + a + W+ e
Yiai=0, u~ NO0E), ey ~NO0Z)
T—24 k& Gamd D)

(EK A) ERE HAREZ M 5 50 BE
(A B) that 33 E I L TWAE N2 B
(FERK C) HENEBEZEZE LTV s

[1] a. Which author do you think [  he supported  ]?
b. Which author do you think [thathe supported  ]?
[2] a. Which author do you think[ ~ supported him ]?
b. Which author do you think [that  supported him ]?

Vijki =M+ a; + B+ afij + ug + e

Yia; =0, Z;.Bj =0, Z§Z§ aB;j =0,
u, ~ N(0,0¢), eijri ~ N(0,02)
—  T—R5 REDEETIL
(B A) 58 FHHORE & 5 B> BE
(EK B) that 28FEF STV D3N 7RUN ) BEE
(ZEK C) MENFGBEZEE L TWHD» zE
(ZERE D) EDOXZEZELTWDH =
[1] a. Which author do you think [  he supported  ]?
b. Which author do you think [thathe supported  ]?
[2] a. Which author do you think [  supported him ]?
b. Which author do you think [that  supported him ]?

Yijaenym = K+ a; + B+ afij + uor + vor + €janym

Z{ a; =0, Z;ﬁj =0, Z%Z; a’ﬁij =0,
Ugg ~ N(O' T(%O)a Vo ~ N(O' K%O)a eij(kl)m ~ N(O' 02)
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0 2—h2 ffsts  RERENRETIVICRIT DRERE
(Z 2T, BEERICBI D HEEHECONTEZ D)
(1) RINZEE
B DOE BN R A HET D HEN S DRI, Bl iR/
TIRETIEHEE IS T ABAELTLE D,

= WIBIEAEET L TITHWV LR,

(2) BAHETEE Maximum Likelihood Method
TEEERIZT HAEFTALEHET S,

O MR
KEZHEET DT A—=FEERDT =2 L DY T
TEV Z2BET D OEBOERBNRITHIETE D,

@ RR  DEDDHEE
B HEE Bl d, WT AR 2 FF O SR RMEIL 220, 12
AELDNDTRNRE, 3B DHEEIZ A T ANAEL B,
(= /N S 5)

(3) HIFT T RAMETE S Restricted Maximum Likelihood Method

[ E R T B ida/ TRIET, BEZROHUL, EER)
Rz AL LT S0 LR B & & &S hRATE TR,

O MR
HDHEMDO T, o?1Tx L THRARHEEEZBR TE 5,
(= L, BEIREEHIEETHZ L TRAREL
BHEDNE)

@ R=

s T NY A ADRRKRENGEIE. REIEOFRIHEE
FEEEDS U (BEHERRZ N/ N E W),

o SFEOL BE SO W B I UE [C > W TR B TE O N ek,
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0 7 — 3 DO
(1) DOFHE 1 : fE>IEMETE T ILDIEE S Z 5T
(M. F 45k — 5, FESE/ — M4, Fo6sk/ —F3)
TN—TEREZEEE D ANT-Z LT RO TN
ENL BWEFEIZ e > T- O A A5 2 ER T 5.,

= #RANFBREIZREN Intraclass correlation coefficient (ICC)
ZHUE. BEOSBDO I, LUL 2 O ENED S

i

X A4 Ay EIRREL Variance Partitioning Coefficient, VPC

B11) SVILDARETIV
LI Yij =ﬁ0j + €ij
€ij ~ N(0,0'z)

LANILZ2  Boj =Yoo+ Uoj
uoj ~ N(O, Tgo)

FEASR P FH B R % p REEE R NAH B MR % p
~ fOO . Too
p_f00+62 p_100+02

(B2) REDFEETIV
DZaVIVA Yigk) :ﬁo(jk) + eigr
ei(jky ~ N(0,0%)
LANIL2 Bogky =Yoo+ Uoj + Vo
Ugj ~ N(O, Tgo)
Vor ~ N(O, K(%O)

FEA % N AH BEAREL REEE K PN AR BEFREL
A oo _ Too
Pu too + KEo + 62 Pu Too + Ko + 02
A Koo Koo
Py = Pv =

too + KEo + 62 Too + K&y + 02
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(2) DOFTHE 2 : FREBOHEEEDIEES DT
(e — b4, s/ — 85, o/ —h4)
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— J—25 RENEETI

LK A) EiEHRER A D B )

(

(2K B)

(ZA C)

(ER D) EOXZEREZELTHDH
[1] a. Which author do you think |

that 2338 5 JFLTWVAB N RNV
HENRRE Z B LTV D )0

he supported

b. Which author do you think [thathe supported
___supported him ]?
b. Which author do you think [that  supported him ]?

[2] a. Which author do you think [

B

ESha

me
zE

me
zE

12
12

> library(ImerTest)

> Imer1 = Imer(formula =Y ~ A * B + (1]item)+

(1]subj), data, REML = FALSE)

> Imer2 = Imer(formula =Y ~ A * B + (1]item)+

(1|subj), data, REML = TRUE)

> summary(lmer1); confint(Imer1)

O f ek
SHEEE  FERERRE BHRE ol p &
= 1.80 0.12 21.36 14.75 1.12e-12
Al 2.16 0.06 524.94 36.33 <2e-16
Bl 1.90 0.06 524.94 32.00 <2e-16
Al:Bl -2.40 0.08 524.94 -28.63 <2e-16
@ R = JHEETE
RHEEE  EFEYERRE AmE fiE p &
= 1.80 0.13 19.75 14.36 6.51e-12
Al 2.16 0.06 522 36.33 <2e-16
BI 1.90 0.06 522 31.91 <2e-16
Al:Bl -2.40 0.08 522 -28.55 <2e-16
SRBXE
3 1.0
2 - = 0.8
! 0.6 I
0 hes
p 0.4
2 = 02 4
8 T T ;0.0 T T ]
Intr A B AB T K2 o




(3) DDOFHD I : BE ULEHKETET /LB D5
(M a4/ — 6, s/ — L6, FBo#/ —85)
O EFILER
JaANY F— g OB REEMEEZ W TET VL
ATV, IBOET VAR L, BRI 5,

w1 SESSEE
= §E _0_S0888

zzs @ @000 @ 8

8
z#+ 000 B8 an

@ HE (BEVNR) DD
Z8 BN RAT B E IR TR O T & Za Vil B M & Sk
LTV 5, R MER R 72D REET 2 & EITA Ik

Random effects:
Groups Variance Std.Dev.
item (Intercept) 0.03 0.160
subj (Intercept) 0.21 0.460
Residual 0.26 0.505

Number of obs: 576, groups: item, 36, subj, 16

TAT A e b5 v
1.5 1.5 1.5

1.01 1.0 1.0
0'5} oot [0 O O B 0'57r [H T} 11 °°
0.0 Lregteey bty losylepe T bisy el 0,0 410 0.0 1 fhind
051 : -0.51 l ‘ 1 ‘ -0.51 [¥[1
1.0 1.0 1.0
1.5 1.5 1.5

6 5 10 " 20 T 30 5 10 15
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