LW BREZHEF - KERAFT R EZRZURR #Bh B
1 DDHWBREMERLAH S5E (1B)
I EHRDOEE R
TN HL <— as. factor JRNZZEE0)
[EZE! ']
M EH EFfactorB EEDHNSHER

IZL
factor®iZ L“Clz\iib‘k, fHiE > 7247 K
fiE -S> TWBHMNE DL, M A%o B

TEMEINELSGVEBAZ DT, FFThEPL>THEL.
ST E LIcfisRzH DL TLED.
HEDfOMED TKHEE-1] 1T > TV D INENRETOND

1DOHERERERD 7 A

aovEE S ik i
aov(TEIBZR ~ MR, T—2 7 b —2Dh4)

anovaZf® 3 5i& i
anova (Im(fEE % =~ MNIEE, T—HX 7 L—2Ah4))

AnovaZff 5 Ak

library (car) N )

FT7Vxr M <~ Im(GERAER O MNIER, T—F T L —L4)
Anova (A7 ¥ =7 ~4)

oneway. testZ {5 & (%7 "*&'Iiéﬂiniﬂ'é)
oneway. test (/B A S ~ MNLAE, T —X% 7 L— A4, var. equal=TRUE)

oneway. testZ {5 5% (FHRMMEERELELY)
oneway. test (E/BEE ~ ML AR, T—X 7 L —L44)

LEED 5%, Anova, aov, anova(lm()) TELEEFIRE L THIT 5. oneway. testlIHFERHMEZRET
3-8t RELAVCELEEETES

ZEHR

Tai—F—i% ‘
TulfiengSD (aov (EBA S ~ MNIEE, T —X 7 L —2L24))
Tukeyﬁsn (aov D H 77 fE )

YrwvIJxIhHE

library (agricolae) N .

scheffe. test (aov (e )@ A % ~ MNIEE, T — X 7 L —24), "EHN4L")
EJ

scheffe. test (aov ImD H Sk 5, B[R4 ”)

57 CagricolaeNy 7 —V% A VA F— L L TBLLLERDHD.
group=FALSE #4542 &, AHEOBEET 5.
Rrorzo=% |
pairwise. t. test (/@2 %k, MMTZ4EL, p. adjust. method="bonferroni”)

p. adjusted. method: “holm” , “hochberg” , “hommel” , “bonferroni” , “BH” , “BY” , “fdr”
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> setwd (“i:¥¥Rdocuments¥¥scripts”) & B &
> dl <- read. table ("1BEJET — #. csv”, header=TRUE, sep=",") 1 |&FS  goup utsu
> head(dl) 2 1 o 23

F&75 group utsu 3 2 50 24
1 1 60 23 4 a a0 28
2 2 50 24 5 4 40 29
3 3 50 28 & 5 60 34
4 4 40 29 7 ] 50 22
5 5 60 36 g 7 60 a8
6 6 o0 22 ] & 50 23
> 10 9 60 28

11 10 G0 27

> # RBOREDHIE  EEETIREE
> ibrary (DSYCh) 14 13 50 33
> describeBy (d1$utsu, d1$group) 15 14 40 s
group: 40

vars n mean sd median trimmed mad min max range skew kurtosis se 1? 12 gg ii
1 1 73 26.56 5.71 26 26.59 5.93 14 41 27 0.08 -0.38 0.67

18 17 50 25

group: 50 19 18 G0 3z

vars n mean sd median trimmed mad min max range skew kurtosis se 20 13 o 20
1 1 81 29.26 7.09 29 29.25 7.41 13 47 34 0.03 -0.3 0.79 I 20 a0 Z8
group: 60

vars n mean sd median trimmed mad min max range skew kurtosis se
1 84 27.51 6.69 27  27.43 7.41 11 44 33 0.1 -0.53 0.73

1

>

> # RO FIRKE &

> describe(dl1$utsu)

vars n mean sd median trimmed mad min max range skew kurtosis se
1 238 27.82 6.62 27  27.74 7.41 11 47 36 0.14 -0.27 0.43

A

# FELHTHEA

dtmp <- NULL

dtmp$x <- di1$utsu
dtmp$group <- di1$group

dtmp <- data. frame (dtmp)

ntmp <- as.matrix(table (dtmp$group))

mtmp <- tapply (dtmp$x, dtmp$group, mean)

stmp <- tapply (dtmp$x, dtmp$group, sd)

itmp <- tapply(dtmp$x, dtmp$group, min)

etmp <- tapply (dtmp$x, dtmp$group, median)

atmp <- tapply (dtmp$x, dtmp$group, max)

nta <- nrow(dtmp)

mta <- mean (dtmp$x)

sta <- sd(dtmp$x)

ita <~ min(dtmp$x)

eta <- median (dtmp$x)

ata <- max (dtmp$x)

otmp <- round(data. frame (ntmp, mtmp, stmp, itmp, etmp, atmp),2)
ota <- round(data. frame(nta, mta, sta, ita, eta, ata),2)
rownames (ota) <- “Total”

colnames (otmp) <- colnames (ota) <- ¢ (“N”, “Mean”, “SD”, “Min”, “Median”, “Max”)
otmp <- rbind(otmp, ota)

otmp

VVVVVF'VVVVVVVVVVVV'VV VYV V'V VWV

N Mean SD Min Median Max
40 73 26.56 5.71 14 26 41
50 81 29.26 7.09 13 29 47
60 84 27.51 6.69 11 27 44
Total 238 27.82 6.62 11 27 47
>
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> #nE AT
> HaovZEfE S Ak
> d1$group <- as. factor (d1$group)
> result.aov <- aov(utsu ~ group, data=dl)
> summary (result. aov)
Df Sum Sq Mean Sq F value Pr OF)
group 2 291 145.67 3.392 0.0353 *
Residuals 235 10093  42.95
Signif. codes: 0 ‘s%k’ 0.001 ‘x> 0.01 ‘%> 0.05 .7 0.1 7 1
>

> fanovaZ{#E S Ak

> d1$group <- as. factor (d1$group)

> mod. 1 <- Im(utsu ~ group, data=d1l)
> (result. anova <- anova(mod. 1))

Analysis of Variance Table

Response: utsu

Df Sum Sq Mean Sq F value Pr(OF)
group 2 291. 3 145.675 3.392 0.0353 *
Residuals 235 10092.5 42.947

Signif. codes: 0 ‘“#xx’ 0.001 ‘%> 0.01 “*> 0.05 “.° 0.1 ° 7 1
>

> #AnovaZ{E S Ak

> library (car)

> d1$group <- as. factor (d1$group)
> mod. 1 <- Im(utsu group, data=d1)
> (result. Anova <- Anova(mod. 1))

Anova Table (Type II tests)
Response: utsu

Sum Sq Df F value Pr(OF)
group 291.3 2 3.392 0.0353 *
Residuals 10092.5 235

Signif. codes: 0 ‘“#xx’ 0.001 ‘x> 0.01 ‘¥ 0.05 “.° 0.1 ° 7 1
>

> Honeway. testzff 5 FiE (FEoBMEEZRET 5)
> d1$group <- as. factor (d1$group) N
> result. oneway. equal <— oneway. test(utsu  group, data=dl, var.equal=TRUE)
> result. oneway. equal
One-way analysis of means

data: wutsu and group
F = 3.392, num df = 2, denom df = 235, p-value = 0.0353

>

> foneway. test#{E 5 A& (FoRMEZEZRE LAGLY)

> d1$group <- as. factor (d1$group) N

> (result.oneway <- oneway. test(utsu = group, data=dl))

One-way analysis of means (not assuming equal variances)

data: wutsu and group
F = 3.4125, num df = 2.000, denom df = 156.372, p-value = 0. 03543

>
>

112



> HZ ELLE
> #TaA—F—DAE
> (me. tukey <- TukeyHSD(result. aov))

Tukey multiple comparisons of means
95% family-wise confidence level

Fit: aov(formula = utsu = group, data = dl)

$group

diff lwr upr p adj
50-40 2.6976154 0.2030911 5.1921398 0.0304917
60-40 0.9502609 -1.5230578 3.4235796 0.6369201
60-50 —1.7473545 —4. 1544379 0. 6597289 0. 2027422

>
> #Twv I IDAE

> library (agricolae)
> (mc. scheffe <- scheffe. test (result.aov, “group”))

$statistics
Mean CV MSerror CriticalDifference

27.81513 23.56051 42.94688 2. 5678
$parameters

Df ntr F Scheffe

235 3 3.034248 2.463432
$means

utsu std r Min Max

40 26.56164 5.710581 73 14 41
50 29. 25926 7.093620 81 13 47
60 27.51190 6.693809 84 11 44

$comparison
NULL

$eroups

trt means M
50 29. 25926 a
60 27.51190 ab
40 26.56164 b

W DN —

> # group=FALSE #{EELF-> v 7z DAZX
> (mc. scheffe <- scheffe. test (result. aov, “group”, group=FALSE))

$§statistics
Mean CV MSerror CriticalDifference

27.81513 23.56051 42.94688 2. 5678
$parameters

Df ntr F Scheffe

235 3 3.034248 2.463432
$means

utsu std r Min Max

40 26.56164 5.710581 73 14 41
50 29. 25926 7.093620 81 13 47
60 27.51190 6.693809 84 11 44

$comparison

Difference pvalue sig LCL UCL
40 - 50 -2.6976154 0.040405 * —5,0451256 —0. 3501053
40 - 60 -0. 9502609 0.663722 =3.2778152 1.3772933
50 — 60 1.7473545 0. 232992 —0. 5178681 4.0125771
$groups
NULL
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>
> #Rr 7oAk
> (mec. bon <- pairwise. t. test(d1$utsu, dl$group, p.adjust. method="bonferroni”))

Pairwise comparisons using t tests with pooled SD
data: dl$utsu and d1$group

40 50
50 0.034 -
60 1.000 0. 265

P value adjustment method: bonferroni
>
>
>

> HEMEZELLLET D40 5 T DIEK

> barplot (mtemp, ylim=c(0,35), ylab="Mean”, space=1)
> segments (0,0, 7,0)

>

>
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1 ODHERERMEBRANHDIEEDHREDHTE

MBESS/X v 77— & Heonf. limits. neffEAEFIHA LAV OF VB EZfE 5 DT, & 570> COMBESS /X
=k A VANV L TEBLMLERD .

IEONTEFEIT L, BEROABE, FREOBHBE, BROYLT, EEVFGfMEZRZE, dfa, dfe, ssa,
ssek L TIRAT 5. )

EMEfRE Z conf. level A 7> a V CIHRETX 4. 57 4L ;0. 95.

n’ el o OHEMEELEEXKMEHETETS.

B AZMMT D00, BEE D2 —EIIT L TR LERHS.

#
# Effect Size 1B ANOVA

effect1B <- function(dfa, dfe, ssa, sse, conf.level=0.95) {

library (MBESS)

a <~ dfa + 1

n <- dfe + a

eta <- ssa/ (ssat+sse)

eps <- 1 - (n-1)/(dfe)*(1-eta)

ma <- ssa/dfa

me <- sse/dfe

va <- dfa*(ma—me)/n

omega <- va/ (va+me)

F <- ma/me

escl <- conf. limits. ncf (F.value=F, df.1=dfa, df.2=dfe, conf. level=conf. level)
eslow <- max(escl|$Lower.Limit/ (n+escl$Lower.Limit), 0, na.rm=T)

esup <- escl$Upper.Limit/ (n+escl|$Upper.Limit)

op <- round(c(eta, eps, omega, eslow, esup),2)

esout <- round(c(F, dfa, dfe, op),2)

names (esout) <- ¢(“F”, “dfa”, “dfe”, "Eta2”, “Epsion2”, “Omega2”, “Lower”, “Upper”)
return (esout)

?etach("package:MBESS")

> setwd ("1:¥¥Rdocuments¥¥scripts”)
> dl <~ read. table ("1B:¥fE7— # . csv”, header=TRUE, sep=",")
> head(dl)

1S A B C

#& group utsu 1 TS  group utsu
1 L 60 23 2 1 60 23
2 2 o0 24 3 2 50 24
33 950 28 4 3 50 28
é é gg gg 5 4 40 29
6 6 50 22 2 5 603
S 7 4] 50 22
a 7 [a]8] 36
> # REOTRHEIHE 2 85023
> library (psych) 10 9 60 28
> describeBy (d1$utsu, d1$group) 1 10 60 27
group: 40 12 11 G0 27
vars n mean sd median trimmed mad min max range skew kurtosis se 13 12 50 38
1 1 73 26.56 5.71 26 26.59 5.93 14 41 27 0.08 -0.38 0.67 14 13 a0 a3
15 14 40 3z
group: 50 16 15 40 22
vars n mean sd median trimmed mad min max range skew kurtosis se 17 16 G0 44
1 1 81 29.26 7.09 29 29.25 7.41 13 47 34 0.03 -0.3 0.79 18 17 50 25
19 18 G0 32
group: 60 ) _ ) ) 20 19 a0 20
vars n mean sd median trimmed mad min max range skew kurtosis se oy 20 a0 25

1 1 84 27.51 6.69 27 27.43 7.41 11 44 33 0.1 -0.563 0.73
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# Aok
describe (d1§utsu)
vars n mean sd median trimmed mad min max range skew kurtosis

AR VeV

#EELHTHD

dtmp <- NULL

dtmp$x <- di$utsu
dtmp$group <- d1$group

dtmp <- data. frame (dtmp)

ntmp <- as.matrix(table (dtmp$group))

mtmp <- tapply (dtmp$x, dtmp$group, mean)

stmp <- tapply (dtmp$x, dtmp$group, sd)

itmp <- tapply(dtmp$x, dtmp$group, min)

etmp <- tapply (dtmp$x, dtmp$group, median)

atmp <- tapply (dtmp$x, dtmp$group, max)

nta <- nrow (dtmp)

mta <- mean (dtmp$x)

sta <- sd(dtmp$x)

ita <~ min(dtmp$x)

eta <- median (dtmp$x)

ata <- max (dtmp$x)

otmp <- round(data. frame (ntmp, mtmp, stmp, itmp, etmp, atmp),2)
ota <- round(data. frame(nta, mta, sta, ita, eta, ata),2)
rownames (ota) <- “Total”

otmp <- rbind (otmp, ota)
otmp

VVVVVFVVVVVVVVVV'VVVVVVVVVVV VWV VN =

N Mean SD Min Median Max
40 73 26.56 5.71 14 26 41
50 81 29.26 7.09 13 29 47
60 84 27.51 6.69 11 27 44
Total 238 27.82 6.62 11 27 47
>

>

> BT

> #anova% {5 Ak

> d1$group <- as. factor (d1$group)

> mod. 1 <— Im(utsu ~ group, data=dl)
> result. anova <- anova (mod. 1)

> result. anova

Analysis of Variance Table

Response: utsu
Df Sum Sq Mean Sq F value Pr(CF)

group 2 291.3 145.675 3.392 0.0353 *

Residuals 235 10092.5 42.947

Signif. codes: 0 ‘“s%x’ 0.001 ‘%’ 0.0l ‘> 0.05 .~ 0.1 °~
>
>

> MRE
> effect1B(dfa=2, dfe=235, ssa=291.3, sse=10092.5)
F dfa dfe Eta2 Epsion2 Omega2 Lower  Upper
3.39 2.00 235.00 0.03 0.02 0.02 0. 00 0.08

>

colnames (otmp) <- colnames (ota) <- ¢ (“N”, “Mean”, “SD”, “Min”, “Median”

se

1 238 27.82 6.62 27 27.74 7.41 11 47 36 0.14 -0.27 0.43

“Max”)
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LW BREZHEF - KERAFT R EZRZURR #Bh B
1 DDHBRERNERLAHSEHE(1W)
aov&E{E S Ak

FJstackT—42 Z4ERK ) . . .

d3 <~ stack (HBRENER DK KEEZG| T 57— 2T DOT —5 7 L —Ah%)
d4 <- data. frame(d3, #WBREIDDZELL)

colnames (d4) <- ¢("y”, "x”, "id")

d4$x <- as. factor (d4$x)

d4$id <- as.factor (d4$id)

aov(y 7 x + id, data=d4)
FERIETEDARE | Wil S5 Z L ZREifEE LTS,

[EE! ']

M EHEFfactorB EEDLNBEZBRICL TENMRITRIEL ST VEENAZLDOT, FFhEdP-oTHL.
factorB®i|Z L“Cb\fotb‘k i - 7274 \ﬁﬁﬁj\ﬁ% LR A ILTLED.

FES TWANE 90 6i, [FRNT 28500 B FEDE DAE N “KIEE-1" 122> TWD NGB 72 EThhd

AnovaZff 5 Aix

library (car)
lmiﬁ“/“: 7 R4 <= Im(cbind (G 1DOREBREEL, M2 RAELL, RIFSOWERES, )", T—X 7L —

4)
PERFTNER L, < o ("SMF17, " 54027, " 5437, )
WERF NG 4 <~ data. frame (PR N E[K41) .
Anovat 7 V=7 b4 <~ Anova(lm4 7 ¥ =27 44, idata=tBrE MK 4, idesign="#¢BRa# NE K 4)
summary (Anova? 7 =7 K4, multivariate=FALSE)

CEREVEORE ] OREE LT, BIELREROERT S,
b car sy T { A LB w5

BRI ERIZ 20O T, BIEET A (Im) oM CoARD) XEEM 1 LTk,
summary < multivariate=TRUE & L T#< &, %%{% IO ORERBERL TIND.

7/

ZEHER
ARrJxo=k
pairwise. t. test &)@ 2%, IM~72%, p. adjust. method="bonferroni”, paired=TRUE)

adJusted method: “holm” , “hochberg” , “hommel” , “bonferroni” , “BH” , “BY” , “fdr”
@ﬁ% FZAUL, MO FETOLEREHITZ D

setwd (“i:¥¥Rdocuments¥¥scripts¥¥”)
dl <- read. table ("IWE¥MET —#. csv”, header=TRUE, sep=",")
head (d1)

Team Rank Cooperate

ARV Ve

# BREOAH - FYE - EERE

dtmp <- dl

ntmp <- nrow(dtmp)

mtmp <- colMeans (dtmp)

stmp <~ apply(dtmp, 2, sd)

ctmp <— cor (dtmp)

ktmp <- round (data. frame(ntmp mtmp, stmp, ctmp), 2)
colnames (ktmp) <- ¢("N”,” 7

VIVVVVVVFVVYVVYOOEWN -

Mean”, ”SD” ,colnames(ctmp))
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Al BRFEE S
> ktmp
N Mean SD Team Rank Cooperate
Team 164 12.42 1.63 1.00 0.21 0. 20
Rank 164 12.12 1.57 0.21 1.00 0.21
Cooperate 164 13.30 1.63 0.20 0.21 1. 00
>

> HtstackT—42 OYERL

d3 <~ stack (dtmp)

did <= ¢(1:nrow(dtmp))

d4 <- data. frame(d3, did)
CO|nameS (d4) <7 C(”y”, ” //’ ;/.d//)
d4$x <- as. factor (d4$x)

d4$id <- as. factor (d4$id)

head (d4)

y x id

13 Team 1

15 Team
11 Team
14 Team
15 Team
11 Team

VYV VYV VNV N

S O > W N

RO R T

paovZEE S HE

result.1 <- aov(y = x + id, data=d4)
summary (result. 1)

VvV VNV VNV OOl W —

Df Sum Sq Mean Sq F value Pr(OF)
X 2 124.1 62.05 30.229 9.0be—13 =k
id 163 595.1 3. 65 1. 778 6. 35e—06 sk
Residuals 326 669. 2 2.05
Signif. codes: 0 ‘s%k’ 0.001 ‘x> 0.01 ‘%> 0.05 “.7 0.1
>
>

> # AnovaZx{E 5 A%k

> library (car)

> mod. 2 <= Im(cbind(Team, Rank, Cooperate) 1,dl)

> gun <- ¢(“Team”, “Rank”, ”“Cooperate”)

> gun <- data. frame (gun)

> result. 2 <- Anova(mod. 2, idata=gun, idesign="gun)

* RFFEATIEERFOER B EA

Note: model has only an intercept; equivalent type-I1II tests substituted

> summary (result. 2, multivariate=FALSE)

Univariate Type III Repeated-Measures ANOVA Assuming Sphericity

SS num Df Error SS den Df F Pr OF)
(Intercept) 78307 1 595. 06 163 21449. 790 < 2.2e-16 s*kk
gun 124 2 669. 22 326 30. 229 9. 054e-13 *ksk
Signif. codes: 0 ‘s%k’ 0.001 ‘%« 0.01 ‘%> 0.05 “.7 0.1

Mauchly Tests for Sphericity

Test statistic p-value
gun 0. 99895 0. 91826

Greenhouse—-Geisser and Huynh-Feldt Corrections
for Departure from Sphericity

GG eps Pr OF[GG])
gun 0.99895 9.284e-13 k%

13

Signif. codes: 0 “#x%’ 0.001 ‘#*> 0.01 “*> 0.05 .~ 0.1
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HF eps Pr OF[HF])
gun 1.011338 9. 053813e-13
BHEAyE—D
In summary. Anova. mlm(result. 2, multivariate = FALSE)
HF eps > 1 treated as 1
>
>

> # ZELE
> pairwise. t. test(d4$y, d4$x, p.adjust. method="bonferroni”, paired=TRUE)

Pairwise comparisons using paired t tests
data: d4$y and d4$x

Cooperate Rank
Rank 1.0e-11 -
Team 4.3e-07 0.17

P value adjustment method: bonferroni
>
>

> HEMEERERT ST 5T

> barplot (colMeans (dtmp), ylim=c(0, 16), ylab="Mean”, space=1)
> segments (0,0, 7,0)

>

>

15

10

Mean

Team Rank Cooperate
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2 ODWHREMERNHSHEHE (2 B)

F—H T L— L4 dl
WBREID id
ERE M EERL . x1
A E NP x2

R v
WM EH DR

d1$x1 <- as. factor (d1$d1)
d1$x2 <- as. factor (d1$x2)

(EE! ']

Wiz EfactorB EEOLNOIMKICL TEMGITNERGRSBVEENZ DT, FFhePLoTHES.
factorf|Z L“Cl/\iﬁb\k &> 7= iz LR 2 ) L Li 9.

fiE -S> TWDH N E DT, ML AR O BHEEDIOMED [KEE-1] (22> TWNDEINENREThns.

aovZEfE 5 75k N

ImA 7 =2 4 <~ Im(y ~ x1 * x2, data=dl)
aovA 7V =7 My - aov(ImA T V=T )
summary (aovA 72 = 7 ")

anovazff 5 Ak

ImA 7Y =7 b <~ Im(y ~ x1 * x2, data=dl)
anovaZd 7Y x 7 "4 <{- anova(lmA 7 =7 ~4)
anovat 7Y =7 N4

Anova%{# 5 Ak

library (car)

Ind 72 =7 "4 <- Im(y"xl * x2, dl)

Anova A7 V=7 44 <- Anova(molm4d 7> =7 F4)
Anova 7V =7 M4

HEMWUcar N —C% A VA =L L TELSMLERD
R R2o5H 5 DT, BMILET /L (Im) ODINLEE % Wﬂiﬁziﬁl * MSTEE2) LT 5.

SEHR Tai—F—&
TukeyHSD (aov (y ~ x1 * x2, d1) F7=iX TukeyHSD (aovd H F7E 5)

BN RDIRTE

library (phia)

testinteractions(Im4 7> =27 44, fixed="Z%t4 17, across="Z%4142")

EJ e

testinteractions(Im4 7> =7 44, fixed="2%4 17, pairwise="£¥42")
SO UphiaNy r—V% A VA =L L TEIDLERNHD.

fixed THHIE Lf:%«“%(@*@fé@, across CIEE L= A O HHMEZ R OMIE, pairwise THHE L7 AK
DALE D 2K MEM O R DREEAT O .

REEEATHEOHE &ER
(A7 =7 4 <- interactionMeans (Im4 7> =7 +4))
plot (7Y =7 ~4)

— I ORBEDOEKIEZEIT D, T OLBOFENEE I LIy 7 7 2 EX$ %
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setwd ("1 :¥¥Rdocuments¥¥scripts”)
dl <- read. table ("2B {5 —#. csv”, header=TRUE, sep=",")
head (d1)
id work furture tekiou
1 few shushoku 10

2 many shingaku 12
3 many shushoku 12
4  few shushoku 12
5 few mitei 13
6 many shushoku 9

# T LTS AE factor B2 LR

d1$work <- factor (d1$work, levels=c("many”, "few”), labels=c("Many”, “Few”))

d1$furture <- factor (d1$furture, levels=c(”shingaku”, “shushoku”, “mitei”),
labels=c (“Shingaku”, ”“Shushoku”, "Mitei”))

head (d1)

id work furture tekiou o o Wum“
1 Few Shushoku 10 o TTrow
2 Many Shingaku 12 5 ,

3 Many Shushoku 12 mary
4 Few Shushoku 12 e 3 many
5 Few  Mitei 13 z 4 faw
6 Many Shushoku 9 g S few
7 G many
g 7 few
9 3 few

# BREOANY - FHE - FERE 10 9 faw

desc2 <- function(data, x1, x2, ) { " 10 many
dtmp <- data 12 11 many
nc <- as.matrix(table(dtmpl[, x1], dtmpl[, x2])) 13 12 few
nml <- as.matrix(margin. table(nc, 1)) 14 13 rmany
nm2 <- as.matrix(margin. table(nc, 2)) 15 14 few
nm <- as.matrix(margin. table(nc)) 16 15 many
ndtmp <~ rbind(cbind(nc, nml), c(nm2, nm)) 17 16 few
rownames (ndtmp) <- c (rownames (nc), “Total”) 18 17 faw
colnames (ndtmp) <- c(colnames(nc), “Total”) 18 18 many

20 19 few
me <— tapply(dtmp[,y], list(dtmp[, x1], dtmp[, x2]), mean) 21 20 few

mml <- tapply(dtmp[,y], list(dtmp[, x1]), mean)
mm2 <- tapply(dtmp[, v], list(dtmp[, x2]), mean)
mm <- mean (dtmp[, y])

mdtmp <- rbind(cbind(mc, mml), c(mm2, mm))
mdtmp <- round (mdtmp, 2)

mcbar <<- mc

sc <- tapply(dtmp[, v], list(dtmpl[, x1], dtmp[, x2]), sd)
sml <— tapply(dtmp[, y], list(dtmpl[, x1]), sd)

sm2 <— tapply (dtmp[, y], list(dtmpl[, x2]), sd)

sm <- sd(dtmp[, y])

sdtmp <- rbind(cbind(sc, sml), c(sm2, sm))

sdtmp <- round(sdtmp, 2)

vr <— NULL
ddesc2 <- matrix(c(””), (nrow(ndtmp)*4), ncol (ndtmp), byrow=T)
for (i in 1:nrow(ndtmp)) {
ic <= 4%(i-1)+1
iN <= {ic+1
im <- iN+1
is <- imtl
ddesc2[iN, ] <- ndtmpl[i, ]
ddesc2[im, ] <- mdtmp[i, ]
ddesc2[is, ] <= sdtmpli, ]
}vr <= c¢(vr, c(rownames (ndtmp) [i], "N”, "Mean”, ”SD”))
ddesc2 <- data. frame (vr, ddesc2)
colnames (ddesc2) < c¢(””, colnames (ndtmp))
print (ddesc2, quote=F)
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> desc2(data=d1l, x1="work”, x2="furture”, y="tekiou”)

Shingaku Shushoku Mitei Total

1  Many
2 N 24 63 25 112
3 Mean 14. 38 12.83 10.4 12.62
4 SD 1.61 1.77 1.96 2.22
5 Few
6 N 16 81 17 114
7  Mean 14. 19 12.31 12.06 12.54
8 SD 2.48 2.06 1.82 2.18
9 Total
10 N 40 144 42 226
11 Mean 14. 3 12.53 11.07 12.58
12 SD 1.98 1.95 2.05 2.19
>
>
>
>
> #n BT
> # aovE[FES AL
> mod. 2 <— Im(tekiou work*furture, data=dl)
> result.aov <- aov (mod. 2)
> summary (result. aov)

Df Sum Sq Mean Sq F value Pr(OF)
work 1 0.4 0.37 0.098 0.75448
furture 2 214.0 107.02 28.320 1.14e-11 **k
work: furture 2 37. 4 18. 72 4.954 0.00786 sk
Residuals 220 831.4 3.78
Signif. codes: 0 ‘s’ 0.001 ‘s> 0.01 ‘%> 0.05 .7 0.1
>
>
> # anovaZx{# 5 Ak
> mod. 2 <- Im(tekiou work*furture, data=dl)
> result.1 <- anova (mod. 2)
> result. 1
Analysis of Variance Table
Response: tekiou

Df Sum Sq Mean Sq F value Pr OF)
work 1 0.37 0.371 0.0980 0. 75448
furture 2 214.04 107.020 28.3200 1.137e—11 skkx
work : furture 2 37.44 18.722 4.9544  0.00786 *x*
Residuals 220 831. 37 3. 779
Signif. codes: 0 ‘s’ 0.001 “*x’ 0.01 ‘%> 0.05 “." 0.1
>
>
> # AnovaZ{E S Ak
> library(car)
> mod. 2 <— Im(tekiou work*furture, data=dl)
> result.2 <- Anova (mod. 2)
> result. 2
Anova Table (Type II tests)
Response: tekiou

Sum Sq Df F value Pr OF)
work 0.20 1 0.0531 0. 81797
furture 214. 04 2 28.3200 1.137e—11 **x
work:furture 37.44 2 4.9544 0.00786 *x*
Residuals 831. 37 220
Signif. codes: 0 ‘s’ 0.001 ‘s’ 0.01 ‘*> 0.05 “.° 0.1
>
>
> #ZEHER
> #TaA—F—DAHE

> (me. tukey <—
Tukey multip
95% family

TukeyHSD (result. aov))
le comparisons of means
-wise confidence level
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Fit: aov(formula = mod. 2)

$work
diff lwr upr p adj
Few—Many —0. 08098371 -0.5906919 0. 4287245 0. 7544812

$furture

diff lwr upr p adj
Shushoku—-Shingaku —1. 752118 -2.571973 -0. 9322629 2. 90e-06
Mitei-Shingaku -3.228186 —4.241611 —2.2147606 0. 00e+00
Mitei—Shushoku -1.476068 —2.280501 —0.6716346 6. 71e—05

$ work: furture

diff lwr upr p adj
Few:Shingaku-Many:Shingaku -0.1875000 -1.99130120 1.6163012 0.9996773
Many : Shushoku—Many :Shingaku -1. 5496032 -2.89023035 —0. 2089760 0. 0131701
Few:Shushoku-Many:Shingaku -2.0663580 -3. 36524334 -0. 7674727 0.0001158
Many:Mitei-Many:Shingaku -3.9750000 -5.57215366 —2. 3778463 0. 0000000
Few:Mitei—Many:Shingaku -2.3161765 —4. 08785994 —0. 5444930 0. 0029676
Many:Shushoku-Few:Shingaku -1.3621032 —-2.92671845 0.2025121 0.1277130
Few:Shushoku—-Few:Shingaku  —1.8788580 -3.40785862 —0. 3498574 0. 0065731
Many:Mitei—-Few:Shingaku -3. 7875000 -5.57681260 —1.9981874 0. 0000001
Few:Mitei—Few:Shingaku -2.1286765 —4. 07536650 —0. 1819864 0. 0230446
Few:Shushoku-Many:Shushoku —0.5167549 -1.45559737 0.4220877 0.6110024
Many :Mitei-Many:Shushoku -2.4253968 -3. 74646535 —1. 1043283 0. 0000046
Few:Mitei—Many:Shushoku -0. 7665733 -2.29404982 0.7609032 0. 7007676
Many :Mitei-Few:Shushoku -1.9086420 —3. 18733032 —0.6299536 0. 0003792
Few:Mitei-Few:Shushoku -0.2498184 -1.74079342 1.2411565 0.9967583
Few:Mitei-Many:Mitei 1. 6588235 —0.09810651 3.4157536 0. 0764349
>
>

> BT VI IDAHE
> library(agricolae)
> (mc. scheffe <- scheffe. test (result.aov, “work”))

$statistics
Mean CV MSerror CriticalDifference
12. 57522 15. 45857 3. 778941 0.5097082
$parameters
Df ntr F Scheffe

220 2 3.884075 1.970806

$means

tekiou std r Min Max
Few 12.53509 2.178657 114 9 19
Many 12.61607 2.218861 112 6 18

$comparison
NULL
$groups
trt means M

1 Many 12.61607 a
2 Few 12.53509 a

> (mc. scheffe <- scheffe. test (result. aov, “furture”))

$statistics
Mean CV  MSerror CriticalDifference
12. 57522 15. 45857 3. 778941 0. 9236499
$parameters
Df ntr F  Scheffe

220 3 3.036898 2.464507

$means

tekiou std r Min Max
Mitei 11.07143 2.052873 42 6 15
Shingaku 14.30000 1.976788 40 9 18
Shushoku 12.53472 1.950124 144 9 19
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$comparison
NULL

$groups

trt means M
1 Shingaku 14. 30000 a
2 Shushoku 12.53472 b
3 Mitei 11.07143 ¢

>

> # group=FALSE Z3EE L=z v 7T DAE
> (mc. scheffe <- scheffe. test (result.aov, “work”, group=FALSE))

$statistics
Mean CV MSerror CriticalDifference
12. 57522 15. 45857 3. 778941 0. 5097082
$parameters
Df ntr F Scheffe

220 2 3.884075 1.970806

$means

tekiou std r Min Max
Few 12.53509 2.178657 114 9 19
Many 12.61607 2.218861 112 6 18

$comparison

Difference pvalue sig LCL UCL
Few — Many —0. 08098371 0. 754481 —-0. 4440615 0. 2820941
$groups
NULL

> (mc. scheffe <- scheffe. test (result. aov, “furture”, group=FALSE))

$statistics
Mean CV MSerror CriticalDifference
12. 57522 15. 45857 3. 778941 0. 9236499
$parameters
Df ntr F  Scheffe

220 3 3.036898 2.464507

$means

tekiou std r Min Max
Mitei 11.07143 2.052873 42 6 15
Shingaku 14.30000 1.976788 40 9 18
Shushoku 12.53472 1.950124 144 9 19

$comparison

Difference pvalue sig LCL UCL
Mitei — Shingaku -3.228571 0. 000000 **xx —4, 1820641 —2.2750787
Mitei — Shushoku -1.463294 0.000144 *xk —2.2201539 -0. 7064334
Shingaku — Shushoku  1.765278 0.000005 #*% 0.9939077 2.5366478
$egroups
NULL
>
>

> BRI IBOZDAHE . -
> (mc. bon. tekiou <- pairwise. t. test(d1$tekiou, dl1$work, p.adjust.method="bonferroni”))

Pairwise comparisons using t tests with pooled SD
data: dl$tekiou and dl$work

Many
Few 0.78

P value adjustment method: bonferroni
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> (mc. bon. gakunen <— pairwise. t. test(d1$tekiou, dl1$furture, p.adjust.method="bonferroni”))
Pairwise comparisons using t tests with pooled SD
data: dl$tekiou and di§furture
Shingaku Shushoku
Shushoku 3. 4e-06 -
Mitei 8.1e-12 1le-04

P value adjustment method: bonferroni
>

> HFEMBEELLERT S8BT 5 T DM

> barplot (mcbar, beside=TRUE, |egend=TRUE, ylim=c (0, 18), ylab="Mean”)
>
>
> B Many
> BEME
> library (phia) s ©
> =
> # work®&KEIZH TS furturedE5HR
> testlnteractions (mod. 2, fixed="work”, across="furture”) “
F Test:
P-value adjustment method: holm
furturel furture2 Df Sum of Sq F  PrOF) o
Many 3.9750 2.42540 2 199. 79 26.4342 1.03e—10 skk Stingaky Shushokis il
Few 2.1287 0.24982 2 51.70 6.8401 0.001312 *x
Residuals 220 831. 37
Signif. codes: 0 ‘s’ 0.001 ‘s’ 0.0l ‘%> 0.05 ‘.7 0.1 °’ 1
>

> # workDBIKEIZH T B furture2/KER DR
> testlnteractions (mod. 2, fixed="work”, pairwise="furture”)
F Test:
P-value adjustment method: holm
Value Df Sum of Sq F Pr OF)
Shingaku—Shushoku : Many 1.5496 1 41.73 11.0434 0.003127 *x*
Shingaku-Mitei : Many 3. 9750 1 193.48 51. 1987 7. 366e—11 sk
Shushoku-Mitei : Many 2. 4254 1 105. 28 27. 8608 1.560e—06 skk*
Shingaku—Shushoku : Few 1.8789 1 47.17 12.4810 0.002003
Shingaku-Mitei : Few 2. 1287 1 37.35 9.8834 0.003795 sk
Shushoku—-Mitei : Few 0.2498 1 0.88 0.2321 0.630485
0

Residuals 22 831. 37
Signif. codes: 0 sk’ 0.001 ‘x> 0.01 ‘%> 0.05 .7 0.1 7 1
>

> # furtureDBIKEIZEH T BworkDEZHE
> testlnteractions (mod. 2, fixed="furture”, across="work”)

F Test:
P-value adjustment method: holm
Value Df Sum of Sq F Pr(OF)
Shingaku  0.18750 1 0.34 0.0893 0. 76534
Shushoku  0.51675 1 9.46 2.5042 0.22997
Mitei -1.65882 1 27.84 7.3683 0.02149 *
Residuals 220 831. 37
Signif. codes: 0 ‘s’ 0.001 ‘s’ 0.01 ‘%> 0.05 ‘.7 0.1 °° 1
>

> # furtureMBKEIZE 1T Bwork2/KERB D EHE

> testlnteractions (mod. 2, fixed="furture”, pairwise="work”)

F Test:
P-value adjustment method: holm

Value Df Sum of Sq F Pr(OF)
Many-Few : Shingaku 0.18750 1 0.34 0.0893 0.76534
Many-Few : Shushoku 0.51675 1 9.46 2.5042 0.22997
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Many-Few : Mitei —1.65882 1 27.84 7.3683 0.02149 =*

Residuals 220 831. 37

Signif. codes: 0 ‘s’ 0.001 ‘s’ 0.0l ‘%> 0.05 ‘.7 0.1 ° 7 1
>

>

># ETINICE 2 TRESAEEILDOFHEL ZOHMER
> (mn.dladj <- interactionMeans (mod. 2))
work furture adjusted mean std. error

1 Many Shingaku 14. 37500 0. 3968071
2 Few Shingaku 14. 18750 0. 4859875
3 Many Shushoku 12.82540 0. 2449147
4 Few Shushoku 12.30864 0.2159944
5 Many Mitei 10. 40000 0. 3887900
6 Few Mitei 12. 05882 0.4714771

> plot (mn. dladj)

AYERVaR Ve

adjusted mean

o -
:E_'____,—;"_—'_)I work
—&— Many
o | -=- Few
=g -
T T T T T
*————ﬁ_%
= | 4 E
= -
- %-k‘_k furture

Tl —=— Shingaku
- —=- Shushoku
o4 - = - Mitei

T T T T T
Many Few Shingaku Shushoku Mitei

work furture
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2ONWHREMERNH L EEDMNREDHTE

MBESS/X v 77— & Heonf. limits. neffEAEFIHA LAV OF VB EZfE 5 DT, & 570> COMBESS /X
=k A VANV L TEBLMLERDS.

DO ZEFEITL, SROBEE, REOAHBHE, SROFHTR, REVFEZNEh, dfa, dfb,
dfab, dfe, ssa, ssb, ssab, ssedl L TRATA.

(EHUEE & conf. level 47 a o CHIETE 5. 77 41 0. 95.

partial n® OHEEM EEHEXMEZHTET 5.

B 2RI DA, B2 —ERIT L TR LE DR HD.

#
# Effect Size 2B ANOVA

effect2B <- function(dfa, dfb, dfab=dfaxdfb, dfe, ssa, ssb, ssab, sse, conf. level=0.95) {

library (MBESS)

a <~ dfa + 1

b <- dfb + 1

n <- dfa + dfb + dfab + dfe + 1

sst <{- ssa + ssb + ssab + sse

ss <- ssa + ssb + ssab

eta <- ss/sst

eta.a <- (ss—ssa)/sst

eta.b <~ (ss-ssh)/sst

eta. ab <~ (ss—ssab)/sst

pl.eta.a <~ (eta-eta.a)/(1-eta. a)

pl.eta.b <~ (eta-eta.b)/(1-eta.b)

pl.eta.ab <- (eta-eta. ab)/(1-eta. ab)

ma <- ssa/dfa

mb <{- ssb/dfb

mab <- ssab/dfab

me <- sse/dfe

Fa <- ma/me

Fb <- mb/me

Fab <- mab/me

escla <- conf. limits. ncf (F. value=Fa, df.1=dfa, df.2=dfe, conf. level=conf. level)

esclb <- conf. limits. ncf (F. value=Fb, df.1=dfb, df.2=dfe, conf. level=conf. level)

esclab <- conf. limits. ncf (F. value=Fab, df.1=dfab, df.2=dfe, conf. level=conf. level)

eslowa <- max(escla$Lower.Limit/ (n+escla$Lower.Limit),0, na.rm=T)

esupa <- escla$Upper.Limit/ (n+escla$Upper.Limit)

eslowb <- max(esclb$Lower.Limit/ (n+esclb$Lower.Limit),0, na.rm=T)

esupb <- esclb$Upper.Limit/ (n+esclb$Upper.Limit)

eslowab <- max(esclab$Lower.Limit/ (n+esclab$Lower.Limit),0, na.rm=T)

esupab <- esclab$Upper.Limit/ (n+esclab$Upper.Limit)

esout <- round(matrix(c(Fa, Fb, Fab, dfa, dfb, dfab, pl.eta.a, pl.eta.b, pl.eta. ab,
es|owa, esIowb eslowab esupa, esupb, esupab) 3, 5) 2)

colnames (esout) <- c¢(“F”, df', prtI eta2”, “Lower”, “Upper”)

rownames (esout) <- ¢ ("A”, “B”, “AxB”)

return (esout)

?etach("package:MBESS")

> setwd (”i:¥¥Rdocuments¥¥scripts”)
> dl <~ read. table (2B .¥fE 7 — # . csv”, header=TRUE, sep=",")
> head (d1)

id work furture tekiou

1 1 few shushoku 10
2 2 many shingaku 12
3 3 many shushoku 12
4 4 few shushoku 12
5 5 few mitei 13
6 6 many shushoku 9
>

>
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T A factor B (2L

//Few//) )

1$furture <- factor (d1$furture, levels=c("shingaku”, ”shushoku”, “mitei”),

> #

> dl1$work <- factor (d1$work, levels=c("many”, "few”), labels=c("Many”,
> d

+

labels=c (“Shingaku”, ”Shushoku”, "Mitei”))

> head (d1)
id work furture tekiou
Few Shushoku 10
Many Shingaku 12
Many Shushoku 12
Few Shushoku 12
Few Mitei 13
Many Shushoku 9

S Ol WD =
OOl WD~

#REOAE - FHYE - ZERE

desc2 <- function(data, x1, x2, y){

dtmp <- data

nc <- as.matrix(table(dtmp[, x1], dtmpl[, x2]))
nml <- as.matrix(margin. table(nc, 1))

nm2 <- as.matrix(margin. table(nc, 2))

nm <- as.matrix(margin. table (nc))

ndtmp <- rbind(cbind(nc, nml), c(nm2, nm))
rownames (ndtmp) <- c¢(rownames(nc), “Total”)
colnames (ndtmp) <- c(colnames(nc), “Total”)

me <- tapply(dtmp[,y], list(dtmp[, x1], dtmp[, x2]), mean)
mml <- tapply(dtmp[, v], list(dtmpl, x1]), mean)

mm2 <— tapply(dtmp[, y], list(dtmp[, x2]), mean)

mm <- mean (dtmp[, y])

mdtmp <- rbind(cbind(mc, mml), c(mm2, mm))

mdtmp <- round (mdtmp, 2)

mcbar <<- mc

sc <- tapply(dtmp[, v], list(dtmpl[, x1], dtmp[, x2]), sd)
sml <— tapply(dtmp[, y], list(dtmpl[, x1]), sd)

sm2 <— tapply (dtmp[, y], list(dtmpl[, x2]), sd)

sm <- sd(dtmp[, y])

sdtmp <- rbind(cbind(sc, sml), c(sm2, sm))

sdtmp <- round(sdtmp, 2)

vr <- NULL

for(i in 1:nrow(ndtmp)) {
ic <= 4x(i-1)+1

iN <= ic+l
im <- iN+1
is <= im*l

ddesc2[iN, ] <- ndtmp[i, ]
ddesc2[im, ] <- mdtmp[i, ]
ddesc2[is, ] <- sdtmpli, ]
vr <= c(vr, c(rownames (ndtmp)[i], "N”, "Mean”, ”SD”))

ddesc2 <- data. frame (vr, ddesc2)
colnames (ddesc2) <- c¢(””, colnames (ndtmp))
print (ddesc2, quote=F)

}

i i e T e T i T T T e i e i i e el i o e e S e S S S SV VA

> desc2 (data=dl, x1="work”, x2="furture”, y="tekiou”)
Shingaku Shushoku Mitei Total

1 Many

2 N 24 63 25 112

3  Mean 14. 38 12.83 10.4 12.62

4 SD 1.61 1.77 1.96 2.22

5 Few

6 N 16 81 17 114

7  Mean 14. 19 12.31 12.06 12.54

8 SD 2.48 2.06 1.82 2.18

9 Total

10 N 40 144 42 226

11 Mean 14. 3 12.53 11.07 12.58
12 SD 1.98 1.95 2.05 2.19
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ddesc2 <- matrix(c(””), (nrow(ndtmp)*4), ncol (ndtmp), byrow=T)

work
1 few
2 many
3 many
4 faw
o few
6 many
7 few
g few
9 few
10 many
11 many
12 few
13 many
14 few
15 many
16 few
17 few
18 many
19 few
20 few

A I ER

FHF e

furture
shushoku
shingaku
shushoku
shushoku
rrite|
shushoku
shushoku
shushoku
shushoku
shushoku
shingaku
shushoku
shushoku
shushoku
rrite|
shushoku
shingaku
rritei
shushoku
shushoku
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>

> B

> # anovaZ{E S Ak

> mod. 2 <- Im(tekiou work*furture, data=dl)
> result. 1 <- anova (mod. 2)

> result. 1

Analysis of Variance Table

Response: tekiou

Df Sum Sq Mean Sq F value Pr OF)
work 1 0.37 0.371 0.0980 0.75448
furture _2 214.04 107.020 28.3200 1.137e-11 sk
work:furture 2 37.44 18.722 4.9544  0.00786 *x
Residuals 220 831.37  3.779

Signif. codes: 0 ‘“#xx’ 0.001 ‘%> 0.01 “*> 0.05 “.° 0.1 ° 7 1
>
>

>t MR=
> effect2B(dfa=1, dfb=2, dfab=2, dfe=220, ssa=0.37, ssb=214.04, ssab=37.44, sse=831.37)

F df prtl. eta2 Lower Upper

A 0.10 1 0.00 0.00 0.02
B 28.32 2 0.20 0.11 0.29
AxB 4.95 2 0.04 0.00 0.10
>

B AfOFENDBAMRE—BML TS EZFTHERTDH.
B —BLTWWaEr =5, KALTWAIEIZERYAHDHFTHREMENKELN.
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2ODWHRERNERNHSHEHEE (2W)

stackT—4% DYERL

dz%@g)ﬁEHéT@C LB E OIS EREC 2D RD,. TRTOFRMFOMETITHOWVTHEIZE T 5.
- dl[-1

d3 <- stack(d2)

d3$x1 <- substr(d3$ind, 1, 2)

d3$x2 <- substr(d3$ind, 3, 4)

d3$id <- di1$id

d4 <- d3[, c(7id”, "values”, ”"x17, "x27)]

Colnames (d4) <7 C(”. // //y//, ”Xl”, //X2”)

d4$id <- as. factor(d4$1d)

d4$x1 <- as.factor (d4$x1)

d4$x2 <- as.factor (d4$x2)

YT EH A factor B2 Z i

F—H T L— A% dd
WBRETD - id
B NEEINT x1
WERE N2 : x2
EBEE y

PELA T

aovZEfE S Ak N

result.aov <- aov(y = x1 * x2 + Error(id + id:x1 + id:x2 + id:x1:x2), data=d4)
summary (result. aov)

(EZE! !]

ML zfactorBEE bhé?ﬁ(LTB#@H%@@B@“%&ﬁ%D@T,if:h%bofﬁ(.
factorFIC L CUVRN L, BES = BT LB A A LT L E 5.
EEOTW5#85ﬁ%;f@ﬁZﬁ O HHEDFDOMED “KEEEK-17 (2R > TN D ED] IRETHIN5.
MEREPEDE] AWl S D Z & zaigs LTS,

AnovaZ & 5 Ak
F—H T L— L4 :dl
HBRAETD id

@%ﬁgwgﬁﬁlkmﬁﬁl:ﬁaa<—c@La@
PERE BN 42 & AKHEL2 : fac.b <~ ¢(bl, b2, b3)
%&%ﬁ%wgl@ﬁ%@am youin

TEIBAER

library (car)

mod. 2 <- Im(cblnd(albl alb2, alb3, a2bl, a2b2, a2b3)"1,dl)
fac a < C ( I/, ”al” /Ial// ” 2// //az/l ” 2 )

fac b < c(//bl// I/b2// //b3/l /Iblfl // //’ //b3/l>

youin <- data. frame(fac a, fac.b)

result. 2 <- Anova (mod. 2, idata:youin, idesign="fac. axfac. b)
summary (result. 2, multivariate=FALSE)

MEREMEDOIRE )] OfFtE LT, BEIELIRELERRTD.

HOEMNLW car N —ChBA VA M=V L TEBMLERD S.
multivariate=TRUE & LCk< &, ZEEHHONTOME LR RLTINS.

ZEHRK

HERENER . _ .
pairwise. t. test (d4$y, d4$x1, p.adjust. method="bonferroni”, paired=TRUE)
pairwise. t. test (d4$y, d4$x2, p.adjust. method="bonferroni”, paired=TRUE)

p. adjusted. method: “holm” , “hochberg” , “hommel” , “bonferroni” , “BH” , “BY” , “fdr”
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setwd ("1 :¥¥Rdocuments¥¥scripts¥¥”)

dl <- read. table ("2w ¥ fEiF —#. csv”, header=TRUE, sep=",")

d2 < di1[-1]
head (d2)

cs c¢d ns nd

#tstack T — 42 DYERL

d3 <- stack(d2)

d3$x1 <- substr(d3$ind, 1, 1)

d3$x2 <- substr (d3$ind, 2, 2)

d3$id <~ d1$id

d4 <- d3[,c("id”, “values”, “x1”, "x27)]

colnames (d4) <- c¢("id”, "y”, “x1”, “x27)

d4$id <~ as.factor (d4$id)

d4$x1 <- as. factor (d4$x1)

d4$x2 <- as. factor (d4$x2)

head (d4)

id vy x1 x2

1 34 ¢
2 36
3 34
4 36
5 36
6 37

O o0 0o0Oo0
n n n n n n

#REOAY - F1YE - 2 RE

desc2 <- function(data, x1, x2, ) {

dtmp <- data

nc <- as.matrix(table(dtmp[, x1], dtmp[, x2]))
nml <- as.matrix(margin. table(nc, 1))

nm2 <- as.matrix(margin. table(nc, 2))

nm <- as.matrix(margin. table (nc))

ndtmp <- rbind(cbind(nc, nml), c(nm2, nm))
rownames (ndtmp) <- c (rownames(nc), “Total”)
colnames (ndtmp) <- c(colnames(nc), “Total”)

me <- tapply(dtmp[, y], list(dtmp[, x1], dtmp[, x2]), mean)
mml <- tapply(dtmpl[, y], list(dtmp[, x1]), mean)

mm2 <— tapply(dtmpl[, v], list(dtmp[, x2]), mean)

mm <— mean (dtmp[, y])

mdtmp <- rbind(cbind(mc, mml), c(mm2, mm))

mdtmp <- round (mdtmp, 2)

mcbar <<- mc

sc <— tapply(dtmp[, v], list(dtmp[, x1], dtmp[, x2]), sd)
sml <- tapply(dtmpl, y], list(dtmp[, x1]), sd)

sm2 <— tapply(dtmp[, y], list(dtmpl[, x2]), sd)

sm <— sd(dtmp[, y])

sdtmp <- rbind(cbind(sc, sml), c(sm2, sm))

sdtmp <- round(sdtmp, 2)

vr <- NULL

ddesc2 <- matrix(c(””), (nrow(ndtmp)*4), ncol (ndtmp), byrow=T)

for(i in 1:nrow (ndtmp)) {

ic <= 4x(i-1)+1

iN <= ic+l

im <= iN+1

is <- im+l

ddesc2[iN, ] <- ndtmp[i, ]

ddesc2[im, ] <- mdtmp[i, ]

ddesc2[is, ] <~ sdtmpli, ]
}vr <= c¢(vr, c(rownames (ndtmp)[i], ”N”, "Mean”, ”SD”))
ddesc?2 <- data. frame (vr, ddesc2)
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+ colnames (ddesc2) <- c¢(””, colnames (ndtmp))
+ }print(ddech, quote=F)
+
>
> desc2 (data=d4, x1="x1", x2="x2”, y="y”)
d s Total
c
N 138 138 276
Mean 23.86 35.06 29. 46
SD 2.7 2.39 6.16
n
N 138 138 276
Mean 21.83 33.08 27.46
SD 2.58 2.56 6.19
9 Total
10 N 276 276 552
11 Mean 22.84 34.07 28.46
12 SD 2.83 2.67 6.25

OOk~ WwWwho

> # B

> HaovEfES Ak .

> result.aov <— aov(y ~ x1 * x2 + Error(id + id:x1 + id:x2 + id:x1:x2), data=d4)
> summary (result. aov)

Error: id
Df Sum Sq Mean Sq F value Pr (OF)
Residuals 137 1461 10. 66

Error: id:xl1

Df Sum Sq Mean Sq F value Pr (CF)
x1 1 552 552.0 98. 21 <{2e-16 sH*kx
Residuals 137 770 5.6

<

Signif. codes: 0 ‘“#xx’ 0.001 ‘%> 0.01 “«> 0.05 “.° 0.1 ° 7 1

Error: id:x2
Df Sum Sq Mean Sq F value Pr (OF)

x2 1 17387 17387 3184 <2e—16 sk
Residuals 137 748 5
Signif. codes: 0 ‘s%k’ 0.001 ‘s> 0.01 ‘%> 0.05 .7 0.1 ° 7 1

Error: id:x1:x2
Df Sum Sq Mean Sq F value Pr OF)

x1:x2 1 0.1 0. 065 0.014 0.905
Residuals 137 618.9 4.518

>

>

> # AnovaZ{#E S Ak

> library(car)

> mod. 2 <- Im(cbind( ¢s, ed, ns, nd)"~1,d1)
> fac.a <= c(rep("c”,2), rep("n”, 2))

> fac.b <~ rep(c(”s”,”d"), 2)

> youin <- data. frame(fac.a, fac.b)

> result. 2 <- Anova(mod. 2, idata=youin, idesign="fac.a*fac.b)

Note: model has only an intercept; equivalent type—-III tests substituted
> summary (result. 2, multivariate=FALSE)

Univariate Type III Repeated-Measures ANOVA Assuming Sphericity

SS num Df Error SS den Df F Pr OF)
(Intercept) 446995 1 1460. 96 137 41916. 5937 <2e-16 s*kk
fac. a 552 1 770. 00 137 98. 2130 <2e-16 sk*k*k
fac. b 17387 1 748. 04 137 3184. 3565 <2e-16 s*kk
fac.a:fac.b 0 1 618.93 137 0.0144 0.9045

3

Signif. codes: 0 ‘“#x%’ 0.001 ‘%’ 0.01 ‘* 0.05 .~ 0.1 °7 1
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AR VeV

> $BEHE
> ¥RV IIOZ0AE , , ,
> mec. bon. x1 <- pairwise. t. test(d4$y, d4$x1, p.adjust. method="bonferroni”, paired=TRUE)
> me. bon. x1
Pairwise comparisons using paired t tests

data: d4$y and d4$x1

c
n <2e-16
P value adjustment method: bonferroni
> me. bon. x2 <- pairwise. t. test (d4$y, d4$§x2, p.adjust. method="bonferroni”, paired=TRUE)
> mc. bon. x2

Pairwise comparisons using paired t tests

data: d4$y and d4$x2

d
s <2e-16

P value adjustment method: bonferroni
>
> HEMEZFLLLET D% 5 T DIEK

> mean. d2 <- tapply(d4$y, list(d4$x1, d4$x2), mean)
> barplot (mean. d2, beside=TRUE, legend=TRUE, ylim=c (0, 50), ylab="Mean”)
>

40

Mean
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1 DODHEREMERE 1 DOHBRERNEZERLAHHEE(1B1W)

stackT—4% DERL \ .
WEREMERDKET L(TstackT—2 ZERR L T, REBICHIIZEITFS

vh. X <_ G (/lbll/’ //b2//’ //b3//)

g <—-1

d2 <- d1[d1$group==g, ]

d3 <= d2[, vn. x]

d4 <- stack(d3)

d4$id <- rep(c(1: nrow(d3)))
colnames(d4) <- ¢("y”, "x”,”id”)
d4$group <- rep(g)

d41 <- d4

head (d41)

g <{— 2

d2 <- d1[d1$group==g, ]

d3 <- d2[, vn. x]

d4 <- stack(d3)

d4$id <- rep(c(1: nrow(d3)))
colnames(d4) <- ¢("y”, ”x”,”id”)
d4$group <- rep(g)

d42 <- d4

head (d42)

d4 <- rbind(d41, d42)

d4$group <- as. factor (d4$group)
d4$x <- as. factor (d4$x)

d4$id <- as. factor (d4$id)

Fe T L— N4 dl
HBREID id
PR R 2N 25 %%« group
PR N BRI - x
EIBAER y

PEA T

aovEfE 5 Ak N

result.aov <- aov(y = group * x + Error (id:group + id:group:x, dl)
summary (result. aov)

[EE! ']

Wi EfactorBEEEOLNIMKICL TEMGHNERSBVEENZ DT, FFhePLoTHEL.
factor® iz L“Cb‘iib‘k MES =W othE LR 2L T LED.

MHE S TWA ) E 9L, NI O B HEDFOMEN [KIEE-1] 1[Z/2> TWENENREThbnd
EREMEO(RE ] - S5 - L #RHEE LTS,

\\

AnovaZ{#E S5 A%
F—H T L— A% dl
HBRAETD id

PR 2K 254« group

WeERE NN A & KUEL : fac.b <— ¢(bl, b2, b3)
PERE NEIN DLHHRIE « youin

TERE y

library (car)

d1$group <- as. factor (d1$group)

mod. 2 <— Im(cbind (b1, b2, b3) group, cl)

fac.b <= ¢("bl”, "b2”, "b3”)

youin <- data. frame (fac.b)

result. 2 <- Anova(mod. 2, idata=youin, idesign="fac.b)
summary (result. 2, multivariate=FALSE)

[ERAEIMEDIRE ] OMiEtZ2 LT, BIELEHEELFERT 5.
HHMMCcar Ny r—T A VAPV LTEBLLMLERDD.
multivariate=TRUE & L TH< &, ZEETBIITOMRLF R LTI ND.
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ZEHR
WERERER

pairwise. t. test (d1$y, dl$group, p.adjust. method="bonferroni”)

WERERNER

pairwise. t. test (d1$y, d1$x, p.adjust. method="bonferroni”

p. adjusted.

AYERVaR Ve

head (d1)

id mhl mh2
11 18
18 15
16 14
9 16
17 16
9 17

[opl) IEENNGLN NGl

g <- "expe

d3 <- d2[
d4 <- stac

d41 <- d4
head (d41)
y x id
11 mhl 1
18 mhl
9 mhl
17 mhl
9 mhl
12 mhl

VVVVVVVVVVVVYOO & WN —

SOl N

d3 <- d2[
d4 <- stac

d42 <- d4
head (d42)
y x id
16 mhl
14 mhl
14 mhl
14 mhl
16 mhl
14 mhl

d4 <- rbin

VVVVVVVVVYVYO O WN -

S Ol LD —

VIV VVVVVVOOI& WN -

dl <- read.

# stackT—
vn. x <= ¢(“mh1”, "mh2”)

method:

setwd (“i:¥¥Rdocuments¥¥scripts¥¥”
table ("1BIWEHET —#. csv”, header=TRUE, sep=","

group
experiment
experiment

control
experiment
experiment
experiment

2 DR

riment”

d2 <- d1[d1$group==g, ]

vn. x]
k (d3)

d4$id <- rep(c(1:nrow(d3)))
colnames (d4) <- c¢("y”,
d4$group <- rep(g)

group
experiment
experiment
experiment
experiment
experiment
experiment

g <- “control”

d2 <- d1[d1$group==g, ]

vn. x]
k (d3)

d4$id <- rep(c(1: nrow(d3)))
colnames (d4) <- ¢("y”,
d4$group <- rep(g)

group
control
control
control
control
control
control

d(d41, d42)

d4$group <- as. factor (d4$group)
d4$x <- as. factor (d4$x)
d4$id <- as. factor (d4§id)

“bonferroni”

paired=TRUE)

Falpa = = = = | = | = | = .
Aowmﬂmmhmméowmqmmbmm

icl

“BH” ,

[ B R I ) B S o T L )

—_- ok ke ok k. ko
[ I TR [ By B S o R o R Y e R v

20

“ BY” ,

mhl

11
1a
16
3
17
3
12
12
11
10
16
9
14
12
13
13
14
11
14
16

BREMNFIER BB

“fdr”

mh2

goup [
18 experiment
15 expariment
14 caontrol
16 experiment
16 experiment
17 experiment
17 expariment
17 experiment
16 experiment
13 experiment
16 experiment
11 expariment
15 control
13 experiment
12 experiment
11 experiment
16 control
15 experiment
16 control
15 control
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desc2 <- function(data, x1, x2, y){

dtmp <- data

nc <- as.matrix(table(dtmp[, x1], dtmpl[, x2]))
nml <- as.matrix(margin. table(nc, 1))

nm2 <- as.matrix(margin. table(nc, 2))

nm <- as.matrix(margin. table (nc))

ndtmp <- rbind(cbind(ne, nml), c(nm2, nm))
rownames (ndtmp) <- c¢ (rownames (nc), “Total”)
colnames (ndtmp) <- c(colnames(nc), “Total”)

me <- tapply(dtmp[, y], list(dtmp[, x1], dtmp[, x2]), mean)
mml <- tapply(dtmp[,y], list(dtmp[, x1]), mean)

mm2 <- tapply(dtmp[, v], list(dtmpl, x2]), mean)

mm <- mean (dtmp[, y])

mdtmp <- rbind(cbind(mc, mml), c(mm2, mm))

mdtmp <- round (mdtmp, 2)

mcbar <<- mc

>

>

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ sc <— tapply(dtmp[, yJ, list(dtmp[, x1], dtmpl[, x2]), sd)
+ sml <~ tapply(dtmp[,y], list(dtmp[, x1]), sd)

+ sm2 <- tapply(dtmp[, y], list(dtmpl[, x2]), sd)

+ sm <= sd(dtmp[, y])

+ sdtmp <~ rbind(cbind(sc, sml), c(sm2, sm))

+ sdtmp <~ round(sdtmp, 2)

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
>
>

vr <- NULL

ddesc2 <- matrix(c(””), (nrow(ndtmp)*4), ncol (ndtmp), byrow=T)

for(i in 1:nrow(ndtmp)) {

ic <= 4%(i-1)+1

iN <= ic+l

im <= iN+1

is <- imtl

ddesc2[iN, ] <- ndtmpl[i, ]

ddesc2[im, ] <- mdtmp[i, ]

ddesc2[is, ] <- sdtmpli, ]

vr <—= c(vr, c(rownames (ndtmp) [i], ”N”, "Mean”, ”SD”))

ddesc2 <- data. frame (vr, ddesc2)
colnames (ddesc2) <= c¢(””, colnames (ndtmp))
print (ddesc2, quote=F)

”_” ” //)

desc2 (data=d4, x1="group”, x2="x", y="y

mhl mh2 Total
1 control
2 N 50 50 100
3 Mean 15.48 15.32 15.4
4 Sh 1.67 1.88 1.77
5 experiment
6 N 47 47 94
7 Mean 12.26 14.53 13.39
8 Sh 2.31 2.38 2.6
9

HHEEENFIER 8B

Total
10 N 97 97 194
11 Mean 13.92 14.94 14.43
12 SD 2.57 2.16 2.42
>
>
>
>
>
> i DEOH
> HaovE{E S Ak
> result.aov <= aov(y ~ group * x + Error (id:group + id:group:x), data=d4)

BEA =
In aov(y = group * x + Error(id:group + id:group:x), data = d4)
Error ) &7 /VIZRETT
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> summary (result. aov)

Error: id:group

Df Sum Sq Mean Sq F value Pr(OF)
group 1 195.1 195.05 39.18 1.11e—-08 skksk
Residuals 95 472.9 4. 98

Signif. codes: 0 ‘“#xx’ 0.001 ‘%> 0.01 “*> 0.05 “.° 0.1 ° 7 1

Error: id:group:x

Df Sum Sq Mean Sq F value Pr(OF)
X 1 50.5 50.52 14.07 0.000303 sk
group:x 1 71.9 71.92  20.03 2.12e-05 s*kx*
Residuals 95 341.1 3.59

Signif. codes: 0 sk’ 0.001 ‘x> 0.01 ‘%> 0.05 .7 0.1 7 1
>

>

> # AnovaZx {5 A%k

> library(car)

> d1$group <- as. factor (d1$group)

> fac.b <= ¢("mhl”, "mh2”)

> mod. 2 <- Im(cbind (mh1, mh2) group, data=d1)

> fac.b <= ¢("mh1”, "mh2”)

> youin <- data. frame (fac. b)

> result.2 <— Anova(mod. 2, idata=youin, idesignh= fac.b)
> summary (result. 2, multivariate=FALSE)

Univariate Type II Repeated-Measures ANOVA Assuming Sphericity

SS num Df Error SS den Df F Pr OF)

(Intercept) 40384 1 472. 94 95 8111.948 < 2.2e-16 k%

group 195 1 472.94 95  39.181 1.111e-08 s

fac.b 51 1 341. 06 95 14. 072 0. 0003026 sk
group:fac.b 72 1 341. 06 95 20. 032 2.115e-05 skksk

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

>

>

>

> HB BB
> BRI OZMAE : "
> mc. bon. x1 <- pairwise. t. test (d4$y, d4$group, p.adjust. method="bonferroni”)
> mc. bon. x1

Pairwise comparisons using t tests with pooled SD
data: d4$y and d4$group

control
experiment 1.7e—09

P value adjustment method: bonferroni
> mc. bon. x2 <- pairwise. t. test(d4$y, d4$x, p.adjust. method="bonferroni”, paired=TRUE)
> mc. bon. x2
Pairwise comparisons using paired t tests
data: d4$y and d4$x

mhl
mh2 9e-04

P value adjustment method: bonferroni
>
>
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1biilzi’>]1l'§’étt$§‘9"%>#§7‘3 7 DYERL

>
> barplot (mcbar, beside=TRUE, legend=TRUE, ylim=c(0,20), ylab="Mean”)
>
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