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TN—TeE3 N (BEttziEo) 7 —XIIxt L, fHRET A 7T Ll Vo7&
BN R YN ET WA I, BEDEDIERELIZEDLS bWV OB E
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S FERAAT O BRI, WO FER &2 DMNIEB DI, EOEREZ
FTL NI HERE CEBRHIE) DT oT=0h, H DWW, o L7l
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LOONTANR, HELEEA LT AT L2OBEEL XL A LHHET VT
VAN TN EAT O T2OIZHNLND DR, AEE S BIBIRAIRET L TH
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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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J— b1 BEEM : BEFET V1 IBIRGRET V) @) *)z233 - T

EDNTA=LIZTN—T DMHREGRD LD T2 2T T L 0-2B k1= 59Rd3
EEDZENTE D, 22T, TOREMLERDIET VETFES, Moo
TEEEAE s\—_ 333
ﬂ@ EFVADERICE ST, BAED. DBA | vy poes
B<EoBes | 5250 ra2, 0B
TV RIS T2 O ETIRFER | oL 1 L gL 2e b ﬁ.ﬂ%ﬁ@é%%u\a
P |23 T L CARL D, LoUL 2 17— L~UL TRk S5 2B D |
D SEOBIR, LUV LIE 7 — T N OB TR O ST OBIR 72 &

(1) SV LK ETIL Random-intercept models e foo
3 o — S h
ZHUE, LV I OB, ST R o TT U H AT 1 e Say
BALT % &0 5 HEER R S NIZE T L. o e €
B SYSLDAETIL e
(EE A) L OB HN TN DD o I W R A
[1] a. Which author did you think [ __ supported him ]? QJJ/ e.t+
b. Which author did you say [ supported him ]? /X\ ' 4\
j. Which author did you predict [ _ supported him ]? IL 0 (@b ﬂ} ;%J
LANILA Yij :@'i' ejj j;\_lt :@thﬁp‘U" o4t Enb %ab\_{z
Populo:ﬁoh Lermre| eij ~ N(0,0%) T ¥agR:AN T AayRA wBOFAN % 3
. a2 . 6!. L3, e
LAIL2 @: Yoot  Uoj /[ TAGETLD (oo 1 AY AR
&M Lovel Uoj ~ N(0,75) Carl -FodhE uo_lb\ b
"Y'l - fmtnﬁpJJb\,aeﬁ% =
— 2 EHICRETDAITET IV Means-as-outcomes-model — ® s L F v
(BEKA) EodEhE a2 HnTn 570 = Q)J = {0 -'30@%3\—
(ZK B) £ O#EGENIERMZ R DG D Ehs 2R 45
[1] a. Which author did you think [ _ supported him ]? | @i a
b. Which author did you say [ supported him ]?
j. Which author did you predict [ __ supported him ]?
AU Yij :,Boj + e ®E;a:/%\ .-:/&L@O\\(’H/
eij ~ N(O, 0'2)
.
LANIL2 ﬁOj = Yoo T Yo1W; + Upj ﬁoé = (0 *K’ OS*UBQ‘

ug; ~ N(0,75)

D=7 2 Bond'y
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(2) SV LREETIL Random-coefficient models
UL, L L ORI, =TI Lo TT U H AT
y BAb+ 25 EnorEnEsIni-t71,

: =~ " P —
‘<)L/////j§&@w. Bl S8 AREETIL

T CEINE S B
% z (EHEB) MZALTWDA =g
LAILA Yij =PBo + .( 1j T €
e ~ N(O, 0'2
LAJL2 = Vo +
Ugj ~ N(O, Tf1)
- FSB Bl 2 REICEE I DOIFET IV Means-as-outcomes-model
@5, : TaFolaz (B A) P4 e
. (FER B) FZELTWDA zE8
TOO N VLOJ m/a'ﬁ%i ==
T .
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! Cov(uoj,ulj) =12,
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X B OEZIYY ) >V Centering
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ZhiE, B ENTxDEEZEDEEET MITEAT D
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(43u) %iﬁ%m\@,‘%’ CTEREA L= (130, 0B e,
AEoE EFW I3 DaF =153
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(3) RXEDFEET IV Cross—classified model
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A [EEE 2 ©0
C SERER k D)

(] 2) EBRBFZE . RBE «— X + [HEH

ER2
EI

@%%k

LU Yi(jk) % Box1igjr) + €igj)
ei(jk) ~ 0; 0632)

l//\)lJZ - )/00+u0] +U0k

-~N(Oa)
ok ~ N(0,07)

B
lﬁ% ﬂﬂ%
qy c Gro ;Oiw

cov (yi(jk)'yi’(jk’)) = oy
cov (yi(jk):yi’(j’k)) =0y
cov (yi(jk)'yi’(j’k’)) =0

var (yigio) = cov(yigio, Vi) = 04 + 07
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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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(2) BAHEREZE Maximum Likelihood Method Pz A T3IBwL
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AHAD IR SRS DHEEI A T AR B, R
(= AN S D) Y Ry

W65 (P, 1= p DRSS

(3) BT ST RAMETE S Restricted Maximum Likelihood Method

B ENRIZ B3R/ N IRIE T, BREDROFEIE, FHERD
Rz AL LT S0 LR B & & &S hRATE TR,

O MR
HDHEMDO T, o?1Tx L THRARHEEEZBR TE 5,
(= L, BEIREEHIEETHZ L TRAREL
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®_€_j'____ /— bt 3 DO

N (1) DMOFHE1 : o IZMRETETIVDIETE S &5
2@ ,0-2% ¢ (B FEask/ — b5, FESHE/ — N4, FBesk/ —1H3)
'S \:52\771_\5‘\33

TN—TEREZEEE D ANT-Z LT RO TN

N33R ENL BWEFEIZ e > T- O A A5 2 ER T 5.,

(W btgah=, P = FRAMBBIEEL Intraclass correlation coefficient (ICC)
TR =598 SRR RIEORD D B, LA 2 DA DS
) HA.

D lIE

: o3y EIEREL Variance Partitioning Coefficient, VPC

1) SVFLIRETIV

L//\“)I./1 yl-j =,80j + eij
€ij ~ N(O, 0'2)
l//\“)IJZ ﬁO] =Yoot uoj

qu ~ N(OI szln)

FEAHR N AR BfR 2 p RHERTHR AR BIFR 2 p
p 10 + 62 j@ﬁ p Too + 02

= LIV iy = Bogy + €if
_ W, _O¥ :‘b\\,‘ i(jk) 0(jk) ik
() T -7 FREwn e N(0,0%) - 3hbuc
[ @ “
LANILZ  Bogky =Yoo+ Uoj + Vo
o Ugj ~ N(O, Tgo) s F,YZ\\ 1895 0@ 53
\ 2
S 5 5 ka ~ N(Ol KOO) N @ &/—é’ 7190\\3\\(,\773
g . . . y
T Fo FEA % N AH BEAREL REEE ) PN AR BEFR SR
5, = oo p, = Too
: u = a ~2 ~D u - 2 2
— Too t Koo + 0 Togo t Koo + 0
(-2 NILSEB} = pd3 o a
A Koo _ Koo
P too + K2, + 62 Po Too + K2, + 02
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(2) DOFTHE 2 : FREBOHEEEDIEES DT
(2/3%:%4%/%1\4 FHS5ik/— N5, F6i#E/ —h4)
— -5 REDHETIU

(FEN A) E5E/BHEEZ R D 50 B
(K B) that D3FEE I TV D N2 Eija
(ER C) FENFREZRZE L TWDH0 =
(EKX D) EDOXEBEIZELTWDD =

[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 ]? )

> library(ImerTest)

> Imer1 = Imer(formula =Y ~ A * B + (1]item)+
(1|subj), data, REML = FALSE) # &HhIfR:%

> Imer2 = Imer(formula =Y ~ A * B + (1]item)+
(1]subj), data, REML = TRUE) # Bl#5- 38 £fgi
> summary(lmer1); confint(Imer1) .

O ALHEEE
~ AYEEME  BEVERRE AW fE p &
BHZEE s trotis G4 1.80 0.12 21.36 14.75 1.12e-12
=3 Al 2.16 0.06 524.94 36.33 <2e-16
B finak ) BI 1.90 0.06 524.94 32.00 <2e-16 it \ -
28 wo twata)  41:BI -2.40 0.08 524.94 -28.63 <2e-16 ®/° E’&@&’m@?ﬁ
@ IR = ke s w4 ® [
AP BUEE BME o plE o Nsecie
Gk 1.80 0.13 19.75 14.36 6.51e-12 ;\b\“@"’t{\\‘
Al 2.16 0.06 522 3633 <2e-16 i%@‘g e
BI 1.90 0.06 522 31.91 <2e-16 S %aﬂ
Al:BI -2.40 0.08 522 -28.55 <2e-16 Aztp f% #)
- e
(EREXA @v/3) M85 fk2T
3 1.0 b - =
2 i B r 0.8 %\l;é&;E%iEe
; 0.6 i CncSuRERe
p 0.4 I B ob ?
2 = 02 (v4) @ %/é%’;m_r\_ij
8 T T ;0.0 T - - — ]
Intr A B AB 7 2, o Blose= By
y o6 FEa TEm febo Rif g wens woco R
4 B ok’
Bl ThE ~HHRE (Be A

@) 0708,



(3) DMOFHE 3 : BE UIEHRETET/ILOBELI S D
(M a4/ — 6, BsiH/ — L6, FBoe#r/ —H5)

O EFTILER
I uANY T =g R EAELZ W TET VL
ATV, IRBOETFT AR, BRI 5,

=21 SESSEE
= G _0_ 08688

zzs @ @000 @ 88
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

oo 25 T xk. ..

AT A et Fhzs “R

1.5 1.5 1.5

1.04 1.04 1.04

0.5 1 0.5 0.5 1l

0.0 {lreglesy oy | . ! N"N' 0040 | ‘ N 1 } | 1.1 004 ;“.;‘:‘, !

051 051 ‘A J‘ [ l -0.54 41

-1.01 -1.01 -1.0 1

1.5 -1.54 -1.54

06 510 " 2 " J 5 10 15 0 100 " 300 " 500
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