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MEEERZETILDFI

SUFLURETIL
LAV DERSK (BREZHDOEIFERK) N . \ _ .
y = b0 + bl * support + e #EREBAZERIE, BMILICTFHRELELTECIENZND
LAL2OEES (EREFERHOEIER) )
b0 = g00 + g0l * rooms + g02 * futoukou + u0 t SVUFLYUA
AR DHKE
y = (g00 + g01 * rooms + g02 * futoukou + u0) + bl * support + e
= (g00 + g01 * rooms + g02 * futoukou + bl * support) + (u0 + e)
E R ZEUR
g00 --- (Intercept) u0 -+ (Intercept)
g0l -+ rooms e -+ (Residual)
g02 --- futoukou
bl --- support

SUSLYPK - SUALAO—TETIL 1

LRLIDERERX (REZHOEIFER)
y = b0 + bl * support + e

LAL2oEER (BFRFEHROEIFER)

b0 = g00 + g0l * rooms + g02 * futoukou + u0 # I E LYK
b1 = g10 + ul # S8 LZRA—T

AR DHE
y = (g00 + g01 * rooms + g02 * futoukou + u0) +
(g10 + ul) * support + e

= (g00 + g0l * rooms + g02 * futoukou + gl0 * support) + (u0 + ul * support + e)

BEEZR ETEUR
g00 -+ (Intercept) u0 -+ (Intercept)
g01 -+ rooms ul -+ support
g02 --- futoukou e -+ (Residual)

gl10 --- support

SUBLYPRK - SUALAO—TETIL 2

LRLIDERR (REZHOEIFER)
y = b0 + bl * support + e

LAL2OEIFRR (EFEFRHEOER)

b0 = g00 + g01 * rooms + g02 * futoukou + u0 ¥ SV LYR
b1 = g10 + g11 * rooms + g12 * futoukou + ufl t SoALRO—T
BERXDHE

y = (g00 + g01 * rooms + g02 * futoukou + u0) +
(g10 + g1l * rooms + gl2 * futoukou + ul) * support + e

= (g00 + g01 * rooms + g02 * futoukou + gl0 * support +
gll * rooms * support + gl2 * futoukou * support) + (u0 + ul * support + e)

BEEXR TEMR
g00 --- (Intercept) u0 -+ (Intercept)
g01 -+ rooms ul -+ support
g02 -+ futoukou e -+ (Residual)
gl10 -+ support
gll -+ rooms * support

gl2 - futoukou * support
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A BRFREFE - RERRERERFETER  #BEM
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1 id  school support kenkou[

2 1 =] 10 11

3 2 g 12 21

: : 718 L2 RE LAVHTHRE LTzT — 4

ad o Als o o€ ¢

1 il school support kenkou rooms  futoukou

. 2 1 2 10 11 4 3

L_L2T —H 3 2 z 12 21 7 5
s =] ] 4 3 h 7 19 3 &

i school  rooms futoukoul ] 4 a 14 7 a 0]

o a 3 0 4] ] a 14 7 3 u]

) b 1 1

4 =3 2 2

5 d 5 2

i} e 4 3

7 f 5 4

L&} z 7 5

& h 3 i}

BRTMOTEHRET— 21t ) - \
BEGILET LT, B LI, [REEORIEERE FYRET — 2L L THHT 5 2 L A%

BT BICBITHRALBRDENA S EBDER
R 5 < ave (LIS, BE I ZRHA)
VEMRAACIAL RS <~ SIAAEAY - BEVERARA
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BEREETIL — ImerBE/ES Ak

Imed/\y r— O DR HIAH
library (Ime4)

FVELYRETIV ‘ . )
F7TT = bl <~ Imer GEUEZEL ™ [EIEZNATIIZELL

. + (1| B TEE), data=7—% 71— A44)
summary (472 = 7 N441)

FJUALYRF - U LRO—TETIL )
FTV el NH1 <~ Imer GEMEZ S ~ [EE DRI )

+ (4L -~V 1O S | BT A%), data=7—% 7 L—214)
summary (7Y = 7 ~42)

FUALYR - SUALRO—TETIL, HEDOHEELL
ATV 43 <~ Imer GEYERRL © [EE I Z IR

+ (1| B TER) + (0+L~L1OF S | BE T 250,
data=7— % 7 L — A 4)
summary (47 =7 ~43)

ETILDBEEEDLLE )
anova(A 7> =7 "1, ATV =7 "42, )

b M UDIned Sy r—D% A VA M= LTES LERH D

(1| BEUER) ) T, T2 A0 OERNRERERT ] )

FA+ L~V | BT EE) | T, U FLU - T X A A0 —TDEBNREKZFKT.
YR L 2u =T OMBRKEHEE T 2501 M+ 28I L TH Lu.

O+ L~V IDFBALER | BEDUTER) | ©, FovFsrxn—7F0OEERER>FRT.
[0+] L9 2 &, WA & A —7OMBREITHEE S v,

WD WZ B D,

CEE] : Imer 2 W25 813, Ol & 20 =T OREOHEED 9 % <
TH, BWEEDHENTE .

EERN R D72 5 €7 VR

> setwd (“i:¥¥Rdocuments¥¥scripts¥¥”)
>

> LAIDT =R DERHRAH
> dl <- read. table ("B EE T L _F—#1.csv”, header=TRUE, sep=",")
> head(d1)

id school support kenkou

1 1 a 5 8
2 2 a 10 7
3 3 a 14 8
4 4 a 11 8
5 b a 14 7
6 6 a 10 6
>

> # EafRE=E
> library (psych)
> describeBy (d1[, ¢ ("support”, “kenkou”) ], d1[, ¢(“school”)])

group: a

vars n mean sd median trimmed mad min max range skew kurtosis se
support 140 9.70 3.23 10 9.84 4.45 1 14 13 -0. 40 -0.63 0.51
kenkou 2 40 9.38 3.07 9 9.19 2.97 3 18 15 0.56 0.06 0.49
group: b

vars n mean sd median trimmed mad min max range skew kurtosis = se
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support 140 9.28 3.34 9 9.28 2.97 2 16 14 0.00 -0.67 0.53
kenkou 2 40 11.43 3.13 12 11.38 2.97 5 19 14 0.05 -0.35 0.49
group: ¢
vars n mean sd median trimmed mad min max range skew kurtosis = se
support 140 11.15 2.63 11.0 11.41 2.97 4 15 11 -0.74 0.06 0.42
kenkou 2 40 13.05 3.01 12.5  12.94 2.97 7 20 13 0.34 -0.41 0.48
group: d
vars n mean sd median trimmed mad min max range skew kurtosis = se
support 140 10.68 2.84 10.5 10.66 3.71 5 17 12 0.08 -0.88 0.45
kenkou 240 13.22 3.32 13.0 13.28 2.97 7 20 13 -0.18 -0.60 0. 52
group: e
vars n mean sd median trimmed mad min max range skew kurtosis = se
support 1 40 10.28 2.63 10 10.22 2.97 5 17 12 0.28 -0.31 0.42
kenkou 2 40 13.75 3.43 14 14.03 2.97 4 21 17 -0.71 0.74 0.54
group: f
vars n mean sd median trimmed mad min max range skew kurtosis = se
support 1 40 10.50 3.35 10.5 10.38 2.97 4 18 14 0.39 -0.22 0.53
kenkou 2 40 15.43 3.03 15.0 15.50 2.97 8 21 13 0. 26 -0.45 0.48
group: g
vars n mean sd median trimmed mad min max range skew kurtosis = se
support 140 9.80 2.36 10 9.97 2.97 3 14 11 -0.68 0.16 0.37
kenkou 2 40 15.75 3.05 16 15.72 2.97 10 22 12 0.02 -0.93 0.48
group: h
vars n mean sd median trimmed mad min max range skew kurtosis = se
support 140 9.20 2.15 9 9.31 1.48 3 13 10 -0.57 0.36 0.34
kenkou 2 40 16.38 2.39 16 16.25 2.97 12 22 10 0.43 -0.38 0.38
>
>
>
A B C D
>t BREOHEBEZREITY 1 id school support kenkou[
> by (d1[, ¢ ("support”, “kenkou”) ], d1$school, cor) 2 1 a 5 8
a 2 a 10 7
d1$school: a 4 3 a 14 8
support kenkou 5 4 a 11 8
support 1.0000000 -0. 1151671 g 5 a 14 7
kenkou -0.1151671 1.0000000 7 e a 10 e
a 7 a 5 g
d1§school: b 5 8 a 5 5
support kenkou 10 g a A 18
support 1.0000000 -0. 1072993 1 10 a 6 1
kenkou -0.1072993 1.0000000 12 1 a 10 g
13 12 a 1 12
dl$school: ¢ 14 13 a 14 13
support kenkou 15 14 a 13 14
support 1.0000000 —0. 1370703 16 15 a 13 o
kenkou —0.1370703 1.0000000 17 16 a 13 7
18 17 a 13 13
d1$school: d 15 18 3 12 14
support kenkou 20 15 a 10 5
Support 1. 0000000 0.4814743 29 a0 a 7 15
kenkou 0.4814743 1. 0000000
d1§school: e
support kenkou
support 1.0000000 0.2888883
kenkou 0. 2888883 1. 0000000
d1$school: T
support kenkou
support 1.0000000 0.2690342
kenkou 0.2690342 1.0000000
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d1$school: g

support kenkou
support 1.0000000 0.3672454
kenkou 0.3672454 1.0000000

d1$school: h

support kenkou
support 1.0000000 0.4632841
kenkou 0.4632841 1. 0000000

>R BILIC, HBHEHETIHRET—21E )
> dl1$support. gmean <- ave(dl1$support, dl$school) LA 1B 0

> ﬁ1$§1épp§)rt. gcen <— dl1$support — dl$support. gmean # BAT—2ADOOHTFHZES W -ZEHDIER
> head(dl

id school support kenkou support. gmean support.gcen

1 1 a 5 8 9.7 -4.7
2 2 a 10 9.7 0.3
3 3 a 14 8 9.7 4.3
4 4 a 11 8 9.7 1.3
5 b a 14 7 9.7 4.3
6 6 a 10 6 9.7 0.3
>

> # LRL2DT—EDFHRHIAH )
> d2 <~ read. table "PEE#RIEET L _F—H2. csv”, header=TRUE, sep=",")
> d2
A B 5

school rooms futoukou 1 |schaool rooms futoukau [
1 a 3 0 2 la 3 0
2 b 1 1 3 b 1 1
3 c 2 2 4 o 2 2
4 d 5 2 5 d 5 2
5 e 4 3 8 e 4 3
6 f 5 4 i 5 4
7 g 7 5 g |z 7 5
8 h 3 6 5 h 3 6
>
>H# LRNIW2T—EDERE LA T—RICRBLET—2DER
> d3 <~ merge(dl, d2, by="school”) # Tbyl] THELLEEHZX—LLT, LRNL2OT—F2ZFEM
> d3 <~ d3[order (d3$id), ]
> head (d3)

school id support kenkou support. gmean support.gcen rooms futoukou

1 a 1 5 8 9.7 -4.7 3 0
2 a 2 10 7 9.7 0.3 3 0
3 a 3 14 8 9.7 4.3 3 0
4 a 4 11 8 9.7 1.3 3 0
5 a b5 14 7 9.7 4.3 3 0
6 a 6 10 6 9.7 0.3 3 0
>
>
>

> # Imer BEBERE S Ak
> library(Imed)
>

> # SUALUIRETIL

> result. lmer0 <— Imer (kenkou ~ support.gcen + rooms + futoukou
+ + (1 | school),

+ data=d3)

> summary (result. lmer0)
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Linear mixed model fit by REML
Formula: kenkou = support.gcen + rooms + futoukou + (1 | school)
Data: d3
AIC BIC loglLik deviance REMLdev
1640 1663 -814.1 1619 1628
Random effects:
Groups  Name Variance Std. Dev.
school  (Intercept) 0.23613 0.48593
Residual 9.18282 3.03032
Number of obs: 320, groups: school, 8

SLYE (D) DHE
FLEE (6) DHE

]

e
H Jid

U AN

N

Fixed effects:

Estimate Std. Error t value
(Intercept) 10. 14209 0.57510 17.635
support. gcen 0.17821 0.06026  2.957
rooms 0.07732 0.15674  0.493
futoukou 1. 08342 0.14729 7.356

Correlation of Fixed Effects:
(Intr) spprt. rooms

support. gcn 0. 000

rooms -0.649 0.000

futoukou -0.218 0.000 -0.507

>

>

# SUFLYR - SUALRO—TETIL | HHEDHEELL

result. Imerl <- Imer (kenkou ~ support.gcen + rooms + futoukou

data=d3)

>
>
+ + (1 | school) + (O+support. gcen | school),
+
>

summary (result. lmerl)

Linear mixed model fit by REML

7

Ft

i Bh B

Formula: kenkou ~ support.gcen + rooms + futoukou + (1 | school) + (0 + support.gcen | school)

Data: d3
AIC BIC loglLik deviance REMLdev
1635 1662 —810.6 1613 1621
Random effects:

Groups  Name Variance Std. Dev.

school  (Intercept) 0.246992 0.49698 # SUFLUR (U0) DHER
school  support. gcen 0.062756 0. 25051 t S8 LRO—T (u1) DL
Residual 8. 748394 2.95777 t SUALERE (6) DHHER

Number of obs: 320, groups: school, 8

Fixed effects: t BEHR
Estimate Std. Error t value

(Intercept) 10. 14209 0.57517 17.633

support. gcen 0.20971 0.10736  1.953

rooms 0.07732 0.15676  0.493

futoukou 1. 08342 0.14731 7.355

Correlation of Fixed Effects:
(Intr) spprt. rooms
support. gcn 0. 000

rooms -0.649 0.000
futoukou -0.218 0.000 —0.507
>

> # SUALYR - SUALRE—TETIL | HEOHEESHY

> result. lmer2 <— Imer (kenkou ~ support.gcen + rooms + futoukou
+ + (1+support. gcen | school),

+ data=d3)

> summary (result. lmer2)

296



Ll BRFPHEFN - RFEEHFRENFZIER 8B

Linear mixed modgl fit by REML
Formula: kenkou ~ support.gcen + rooms + futoukou + (1 + support.gcen | school)
Data: d3
AIC BIC logLik deviance REMLdev
1637 1667 —810.6 1613 1621
Random effects:

Groups  Name Variance Std.Dev. Corr

school  (Intercept) 0.259881 0.50979 # SUALUAR (U0) DHER
support. gcen 0.060644 0.24626 0.366 # S 24 LZRAO—F (ul) OHEL

Residual 8. 752990 2. 95855 t SUSLRE (6) DR

Number of obs: 320, groups: school, 8

Fixed effects: t EEHR
Estimate Std. Error t value

(Intercept) 10.38923 0.57129 18.186

support. gcen 0.20797 0.10611 1. 960

rooms 0. 03605 0.15519  0.232

futoukou 1. 05130 0.14594 7.204

Correlation of Fixed Effects:
(Intr) spprt. rooms
support. gen 0.104

rooms -0.645 0.003

futoukou -0.217 -0.016 -0. 508

>

>

> # SUFLYR - SUALRA—TETIL 2 AEOHELL

> result. Imer3 <— Imer (kenkou ~ support.gcen + rooms + futoukou

+ + (support. gcen * rooms) + (support.gcen * futoukou)
+ + (1 | school) + (O+support. gcen | school),

+ data=d3)

> summary (result. lmer3)

Linear mixed model fit by REML
Formula: kenkou ~ support.gcen + rooms + futoukou + (support.gcen * rooms) + (support.gcen * futo
ukou) + (1 | school) + (0 + support.gcen | school)
Data: d3
AIC BIC loglLik deviance REMLdev
1641 1674 -811.3 1605 1623
Random effects:

Groups  Name Variance Std. Dev.

school  (Intercept) 0.246920 0.49691 t SUALUAR (U0) DHER
school  support. gcen 0.011578 0. 10760 t SoALAA—T (u1) DR E
Residual 8. 751276 2.95826 t SUFLERE () 7ER
Number of obs: 320, groups: school, 8

Fixed effects: #t BEMR

Estimate Std. Error t value

(Intercept) 10. 14209 0.57517 17.633
support. gcen —-0. 27189 0.16320 -—1.666
rooms 0.07732 0.15676  0.493
futoukou 1. 08342 0.14731  7.355
support. gcen:rooms 0. 08166 0. 04855 1. 682
support. gcen:futoukou 0.06393 0. 04687 1. 364

Correlation of Fixed Effects:
(Intr) spprt. rooms futouk spprt.gen:r
support. gcn 0. 000
rooms -0.649 0.000
futoukou -0.218 0.000 -0.507
spprt. gen:r 0.000 -0.661 0.000 0.000
spprt.gen:f 0.000 —0.130 0.000 0.000 —0.567
>

>
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> # SUALYIR - SUALARO—TETIL 2 HBEDQ#EEHY

> result. lmerd <— Imer (kenkou =~ support.gcen + rooms + futoukou

+ + (support. gcen * rooms) + (support.gcen * futoukou)
+ + (1+support. gcen | school),

+ data=d3)

> summary (result. lmer4)

Linear mixed model fit by REML
Formula: kenkou ~ support.gcen + rooms + futoukou + (support.gcen * rooms) + (support.gcen * futo
ukou) + (1 + support.gcen | school)
Data: d3
AIC BIC logLik deviance REMLdev
1643 1680 —811.3 1605 1623
Random effects:

Groups  Name Variance Std.Dev. Corr

school  (Intercept) 0.246910 0. 49690 t SUALUAR (U0) DHER
support. gcen 0.011382 0. 10668 0.203 t SoALARA—T (u1) DRE

Residual 8. 751965 2. 95837 t SUALRE (6) DHE

Number of obs: 320, groups: school, 8

Fixed effects: #t EEMR
Estimate Std. Error t value

(Intercept) 10. 14209 0.57517 17.633
support. gcen -0. 27001 0.16277 -1.659
rooms 0.07732 0.15676  0.493
futoukou 1. 08342 0.14731  7.355
support. gcen:rooms 0. 08211 0. 04843 1. 695
support. gcen:futoukou 0.06234 0.04676 1.333

Correlation of Fixed Effects:
(Intr) spprt. rooms futouk spprt.gen:r
support. gen 0. 082
rooms -0.649 -0.053
futoukou -0.218 -0.018 —0.507
spprt. gen:r —0.049 -0.661 0.075 —0.038
spprt. gen:f -0.016 -0.130 -0.037 0.073 -0.567
>

>

> # ETILOEEEDLLLE
> anova(result. lmer0, result.lmerl, result.lmer2, result.lmer3, result.lmer4)
Data: d3

Models:

result. Imer0: kenkou : support. gcen + rooms

+

futoukou + (1 | school)

result. Imerl: kenkou = support.gcen + rooms + futoukou + (1 | school) + (0 +
result. Imerl: support. gcen | school)

result. Imer2: kenkou ~ support.gcen + rooms + futoukou + (1 + support.gcen |
result. Imer2: school)

result. lmer3: kenkou ~ support.gcen + rooms + futoukou + (support.gcen * rooms) +
result. lmer3: (support. gcen * futoukou) + (1 | school) + (0 + support. gcen |
result. Imer3: school)

result. Ilmer4: kenkou ~ support.gcen + rooms + futoukou + (support.gcen * rooms) +
result. lmer4: (support. gcen * futoukou) + (1 + support.gcen | school)

Df AIC BIC loglLik Chisq Chi Df Pr(>Chisq)
result. Imer0 6 1631.3 1653.9 —809. 65

result. Imerl 7 1627.5 1653.9 —-806.74 5.8191 1 0.015853 =*

result. Imer2 8 1629.3 1659.4 —806.64 0.2053 1 0. 650437

result. Imer3 9 1623.0 1656.9 —-802.51 8.2604 1 0. 004052 *x
result. Imer4 10 1625.0 1662.6 —802.48 0. 0645 1 0. 799518

Signif. codes: 0 ‘s’ 0.001 ‘s’ 0.01 ‘%> 0.05 ‘.7 0.1 °° 1
>

>
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BEEREETIL — ImeBfZEESAE

nlmes X 7 — O D F A H
library(nlme)

SUELYFETIL ] N .
FT Vs Ml <~ Ime GEHEZ K Nﬁlﬁ%ﬁfﬁfﬁﬂﬁi&,

) random = = 1
summary (&7 = 7 ~41)

SUBLYR - SUALRO—TETIL )
FT7 Vs M2 <- Ime GEMEZASL ~ [EEZNARIIZL, )

random = ~ 1+L~UL1DOBAER | BT EH, data=7—% 7 L — L1 4)
summary (472 =7 F42)

HoHUdnlmeNy r—V% A4 VAR =L L TEBLLERDH L.

| WU ES <, T LR OEEGRERELT. ) B .

M+ L~VIORAZEEL | BT C, T X LR« FU X ARAn—T OEBHREREFRT.
TR T X AR —TETAO [+ [ TEMELTH L.

GEE]) : ImeZz AW 8A510%, BEENROELR DT NVEOmES O EN TX 20,
Uh A —7OMBEOHETE X Iner LV 19 F 0 <.

> setwd (7i:¥¥Rdocuments¥¥scripts¥¥”)
>

> # LAIDT =B DERHRAH
> dl <- read. table ("B EE T L _F—#1.csv”, header=TRUE, sep=",")
> head (d1)

id school support kenkou

1 1 a 5 8
2 2 a 10 7
3 3 a 14 8
4 4 a 11 8
5 5 a 14 7
6 6 a 10 6
>

> # ELHiETE
> library (psych)
> describeBy (d1[, ¢ ("support”, “kenkou”) ], d1[, ¢(“school”)])
group: a
vars n mean sd median trimmed mad min max range skew kurtosis se
support 140 9.70 3.23 10 9.84 4.45 1 14 13 -0.40 -0.63 0.51

kenkou 2 40 9.38 3.07 9 9.19 2.97 3 18 15 0.56 0.06 0.49
group: b

vars n mean sd median trimmed mad min max range skew kurtosis se
support 140 9.28 3.34 9 9.28 2.97 2 16 14 0.00 -0.67 0.53

kenkou 2 40 11.43 3.13 12 11.38 2.97 5 19 14 0.05 —-0.35 0.49

group: ¢

vars n mean sd median trimmed mad min max range skew kurtosis se
support 140 11.15 2.63 11.0 11.41 2.97 4 15 11 -0.74 0.06 0.42
kenkou 2 40 13.05 3.01 12.5  12.94 2.97 7 20 13 0.34 -0.41 0.48

group: d

vars n mean sd median trimmed mad min max range skew kurtosis se
support 140 10.68 2.84 10.5 10.66 3.71 5 17 12 0.08 -0.88 0.45
kenkou 240 13.22 3.32 13.0 13.28 2.97 7 20 13 -0.18 -0.60 0. 52
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group: e

vars n mean sd median trimmed mad min max range skew kurtosis = se
support 1 40 10.28 2.63 10 10.22 2.97 5 17 12 0.28 -0.31 0.42
kenkou 2 40 13.75 3.43 14 14.03 2.97 4 21 17 -0.71 0.74 0.54
group: T

vars n mean sd median trimmed mad min max range skew kurtosis = se
support 1 40 10.50 3.35 10.5 10.38 2.97 4 18 14 0.39 -0.22 0.53
kenkou 240 15.43 3.03 15.0 15.50 2.97 8 21 13 -0. 26 -0.45 0.48

group: g
vars n mean sd median trimmed mad min max range skew kurtosis = se
support 140 9.80 2.36 10 9.97 2.97 3 14 11 -0.68 0.16 0. 37

kenkou 2 40 15:75 3.05 16 15.72 2.97 10 22 12 0.02 -0.93 0.48
group: h

vars n mean sd median trimmed mad min max range skew kurtosis = se
support 140 9.20 2.15 9 9.31 1.48 3 13 10 -0.57 0.36 0.34
kenkou 2 40 16.38 2.39 16 16.25 2.97 12 22 10 0.43 -0.38 0.38
>

> # FEOMEBEREITS
> by (d1[, ¢ ("support”, “kenkou”) ], dl1$school, cor)

A B C ]

d1$SCh001: a 1 id school support kenkou[
support kenkou 2 1 a 5 g

support 1.0000000 -0. 1151671 3 o a 10 7
kenkou -0.1151671 1.0000000 4 3 a 14 g
5 4 a 11 a8

d1$school: b g 5 a 14 7
support kenkou ! g a 10 6

support 1. 0000000 —0. 1072993 = 7 a 5 5
kenkou —0.1072993 1. 0000000 ? 5 a 9 g
10 =] a a] 18

d1$school: ¢ 1; :? Z 12 1;
support kenkou 13 12 a 1 12

support 1.0000000 -0. 1370703 14 13 a 14 13
kenkou -0.1370703 1.0000000 15 14 a 13 14
16 15 a 13 =]

d1$school: d 17 14 a 13 7
support kenkou 18 17 a 13 13

support 1.0000000 0.4814743 g 18 a 12 14
kenkou 0.4814743 1.0000000 310 ;g : 1? 12

d1$school: e

support kenkou
support 1.0000000 0.2888883
kenkou 0.2888883 1. 0000000

—_

d1$school: f

support kenkou
support 1.0000000 0.2690342
kenkou 0.2690342 1.0000000

[u—

d1$school: g

support kenkou
support 1.0000000 0. 3672454
kenkou 0.3672454 1.0000000

d1$school: h

support kenkou
support 1.0000000 0.4632841
kenkou 0.4632841 1. 0000000
>

>R BILIC, B HETHRET—21E )

> d1$support. gmean <— ave (d1$support, dl$school) # LRILDT—RIZEHTEHDF ZED
> ﬁ1$(sjtépp§)rt. gcen <- dl$support — dl§support. gmean t BAT—2NSLETH %S

> head(dl
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id school support kenkou support. gmean support.gcen

1 1 a 5 8 9.7 -4.7
2 2 a 10 7 9.7 0.3
3 3 a 14 8 9.7 4.3
4 4 a 11 8 9.7 1.3
5 5 a 14 7 9.7 4.3
6 6 a 10 6 9.7 0.3
>

>H# LRIL2DT—3 DEEHAH
> d2 <- read. table "M@ ET /L _FT—&2. csv”, header=TRUE, sep=",")
2 d2 A B C
school rooms futoukou 1 |school rooms futoukou [
1 a 3 0 2 |a 3 0
2 b 1 1 3 |h 1 1
3 C 2 2 4 g 2 2
4 d 5 2 5 d 5 2
5 e 4 3 6 & 4 3
6 f 5 4 7 f 5 4
T g T 5 B g 7 5
8 h 3 6 9 h 3 6
>
>H# LRIVL2T—EDERELANIMIT—RIZRBLI-T—2 DIERK
> d3 <~ merge(dl, d2, by="school”) #Thyl THRELEZEHRZIXI—LELT, LRNIL2OT—4F %EBM
> d3 <- d3[order (d3$id), ]
> head (d3)
school id support kenkou support. gmean support.gcen rooms futoukou
1 a 1 5 8 9.7 -4.7 3 0
2 a 2 10 7 9.7 0.3 3 0
3 a 3 14 8 9.7 4.3 3 0
4 a 4 11 8 9.7 1.3 3 0
5 a b 14 7 9.7 4.3 3 0
6 a 6 10 6 9.7 0.3 3 0
>
> # ImePAERE S X
> #nlme /Ny r — Dt ARIA I
> library(nlme)
>
> # SUALUIRETIL
> result. Ime0 <- Ime(kenkou ~ support.gcen + rooms + futoukou,
+ random =~ 1 | school
+ data=d3)
> summary (result. 1lme0)

Linear mixed—effects model fit by REML
Data: d3
AIC BIC logLik
1640. 27 1662. 804 —-814. 135

Random effects:
Formula: ~1 | school
(Intercept) Residual # SUFLYR (W0) OZ£FE
StdDev: 0. 4859375 3.030316
Fixed effects: kenkou ~ support.gcen + rooms + futoukou t EEMER
Value Std.Error DF  t-value p-value
(Intercept) 10.142085 0.5751724 311 17.633121 0. 0000
support. gcen 0.178211 0.0602575 311 2.957489 0.0033

rooms 0.077324 0.1567559 5 0.493277 0.6427
futoukou 1. 083417 0.1473102 5 7.354662 0.0007
Correlation:

(Intr) spprt. rooms
support. gcen 0. 000
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rooms -0.649 0.000
futoukou -0.218 0.000 -0.507

Standardized Within—-Group Residuals:
Min Q1 Med Q3 Max
-2.981065892 —0. 689897574 0.001932531 0.732537139 2.947451891

Number of Observations: 320
Number of Groups: 8
>

> # VALY - SUALARA—TETIL 1

> result. Imel <- Ime (kenkou ~ support. gcen + rooms + futoukou,
random =" Tl+support. gcen | school,
data=d3)

+ +

> summary (result. Imel)

Linear mixed—effects model fit by REML
Data: d3
AIC BIC logLik
1637. 177 1667. 223 -810. 5884

Random effects:

Formula: "1 + support.gcen | school

Structure: General positive—definite, Log—Cholesky parametrization
StdDev Corr

(Intercept) 0.5097907 (Intr) # SUFLY A (W0) DFRERE
support. gcen 0. 2462596 0. 366 # SUFLRA—T (ul) DIEERE
Residual 2. 9585450 # SUFLEE (e) DIEERE
Fixed effects: kenkou ~ support.gcen + rooms + futoukou t EEzhR

Value Std.Error DF  t-value p-value
(Intercept) 10.389482 0.5712641 311 18.186827 0. 0000
support. gcen 0.207970 0.1061179 311 1.959798 0. 0509
rooms 0.036003 0.1551850 5 0.231998 0.8257
futoukou 1. 051264 0.1459317 5 7.203805 0.0008
Correlation:

(Intr) spprt. rooms
support. gcen 0.104
rooms -0.645 0.003
futoukou -0.217 -0.016 —0. 508
Standardized Within—Group Residuals:
Min Q1 Med Q3 Max

-3. 14590341 -0.65637835 0.01818610 0.67811975 2.69669315
Number of Observations: 320
Number of Groups: 8
>
> # SUSLYA - SUALRAA—TETIL 2
> result. Ime2 <- Ime(kenkou =~ support.gcen + rooms + futoukou
+ + (support. gcen * rooms) + (support.gcen * futoukou),
+ random = ~1+support. gcen | school,
+ data=d3)
> summary (result. 1me2)

Linear mixed—effects model fit by REML
Data: d3
AIC BIC logLik
1642. 548 1680. 042 —811.2742

Random effects:

Formula: "1 + support.gcen | school

Structure: General positive—-definite, Log—Cholesky parametrization
StdDev Corr

(Intercept) 0.4968951 (Intr) # SUFLUR (UW0) DIZERE
support. gcen 0. 1066797 0. 203 t SoFLARO—T (ul) DIEHEFE
Residual 2. 9583731 t SUFLERE () DIZERE

# EEZR
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Fixed effects: kenkou ~ support.gcen + rooms + futoukou + (support.gcen * rooms) + (support.
gcen * futoukou)
Value Std.Error DF  t-value p-value

(Intercept) 10. 142085 0.5751714 309 17.633152 0. 0000
support. gcen -0.270004 0.1627717 309 —-1.658792 0.0982
rooms 0.077324 0. 1567556 0.493278 0.6427
futoukou 1. 083417 0. 1473100 7.354675 0.0007

support. gcen:rooms 0.082114 0.0484339 309 1.695392 0.0910
support. gcen:futoukou 0.062341 0.0467619 309 1.333158 0.1835

Correlation:
(Intr) spprt. rooms futouk spprt.gen:r
support. gcen 0. 082
rooms —-0. 649 -0. 053
futoukou -0.218 -0.018 —-0. 507

support. gcen:rooms -0.049 -0.661 0.075 —0.038
support. gcen:futoukou —0.016 —0.130 —-0.037 0.073 —0. 567

Standardized Within—-Group Residuals:
Min Q1 Med Q3 Max
-3.11835666 —0.65749189 0.02274071 0.69469014 2.67482674

Number of Observations: 320
Number of Groups: 8
>

>H# ETILOBEEEDLLLE
> anova(result. Ime0, result. lmel)

Model df AIC BIC loglik  Test L.Ratio p-value
result. Ime0 1 6 1640.270 1662.804 -814. 1350
result. Imel 2 8 1637.177 1667.223 —810.5884 1 vs 2 7.093129 0. 0288
>
>
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