FRRA R B D HER
cortest (A1, L¥iA42, method="5H 7L

method : “pearson” (default), “spearman”, or “kendall”

* RFFEATIEERFOER B EA

> setwd (7i:¥¥Rdocuments¥¥scripts¥¥”)
> dl <~ read. table ("fBR9(%& %7 — # . csv”, header=TRUE, sep=",")
> head (d1)

F‘H A ML R 9 OfHM A B __ G
1 1 20 18 1 |ES AFL2 0 S OEME [
2 2 23 21 2 1 20 18
3 3 30 29 g 2 23 21
4 4 25 29 4 3 30 29
5 5 26 22 5 4 25 29
(>3 6 21 19 g 5 26 22
S 7 5 21 19
> dtmp <~ d1[,¢(-1)] 2 ! 14 12
> 9 =i 22 19
> 10 5 26 27
> HERRRET=E 11 10 26 18
> ntmp <= nrow (dtmp) 12 11 21 18
> mtmp <~ colMeans (dtmp) 13 19 24 2g
> stmp <— apply(dtmp, 2, sd) 14 13 24 19
> ctmp <— cor (dtmp) 15 14 03 04
> ktmp <- round(data. frame (ntmp, mtmp, stmp, ctmp), 2)
> colnames (ktmp) <- c("N”, "Mean”, ”SD”, colnames (ctmp)) 16 19 23 20
S ktmp 17 16 35 31

N Mean SD A R LA 9 OftHA 18 17 25 15
A MU A 154 23.39 5.14 1. 00 0.62 15 18 33 26
9 OfE [\ 154 20.45 6. 71 0. 62 1. 00 20 19 30 30
; 21 20 19 12
> HEREFZRHBDO®RE (H0: o =0)
> cor.test(d1$ A b L&, d1$ 9 >fEH[A], method="pearson”)
Pearson’ s product—moment correlation
data: d1$A h L& and d1$ 5 >
t = 9.6234, df = 152, p-value < 2.2e-16
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:
0. 5064286 0. 7048699
sample estimates:
COI‘ 40 4
0. 6153051 .
2 ° " ” —— a0 - - ’ . *
> HRET I U DIEGERERBMDIERTE et
> cor.test(d1$2 kL&, d1$ 9 OfH[7], method="spearman”) . R
g Tiitit.
Spearman’ s rank correlation rho R B :.:::;Eg::::..
data: d1$A h L Z and d1$ 95 DM . e .
S = 239103.1, p-value < 2.2e-16 10 4 e Tt T
alternative hypothesis: true rho is not equal to 0 e el
sample estimates: ¢
rho | - , : ,
0. 6071809 10 15 20 25 30 35
AbLea
BMEX -
In cor. test. default (d1$ A2 kb L A, d1$ 9 -Oftf[A], method = “spearman”)
2ADDIERE p BEHETHZENTEERA

>
>
> # B
> plot(d1$ 2 K LA, d1$9H oA, xlab="A kL 2”7, ylab="9 >f@HA", las=1, pch=19)
>
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Ll BRFPHEFN - RFEEHFRENFZIER 8B
HERBITIORERDEE

library (psych)
corrtest(F—& 7 L— A4, method="B H L")

method : “pearson” (default), ”“spearman”, or “kendall”

setwd ("1 :¥¥Rdocuments¥¥scripts¥¥”)

dl <- read.table ("5 —# . csv”, header=TRUE, sep=",")

head (d1)

id x1 x2 x3 x4 4
23 28 23 17
18 22 23 14
15 12 15 13

25

524 13 28

14 16 15 16

AR VeV

m
)
=3
m

x2 x3 x4
23 28 23 17
18 22 23 14
15 12 15 13
12 16 22 25

S Ol W DN —
—
[\
—_
»
\)
\\V]

14 14 15 16
17 29 g 22
17 11 25 5
24 1 28 g
14 14 18 10
21 14 22 13
21 18 13 9
16 1 18 13
18 26 18 21

AL e [ S L 1 [T

dtmp <- di[,c(-1)]

E
I
[ R I w o RREC B ¥ R B VR o B A T
A

—

RPN S
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) <— c¢("N”, "Mean”, ”SD”, colnames (ctmp))
ktmp
N Mean SD x1 X2 x3 x4
x1 245 15.22 5.37 1.00 -0.10 0.43 -0.26
x2 245 20.32 6.08 -0.10 1.00 -0.32 0.56
x3 245 18.52 5.12 0.43 -0.32 1.00 -0.46
x4 245 16.61 6.98 -0.26 0.56 -0.46 1.00
>

>
> # HERBITIDORERDERTE
> library (psych)
> (drl <- corr. test(dtmp))
Call:corr. test(x = dtmp)
Correlation matrix
x1 X2 x3 x4
x1 1.00 -0.10 0.43 -0.26
x2 -0.10 1.00 -0.32 0.56
x3 0.43 -0.32 1.00 -0.46
x4 -0.26 0.56 —-0.46 1.00
Sample Size
[1] 245
Probability values (Entries above the diagonal are adjusted for multiple tests.)
x1 x2 x3 x4
x1 0.00 0.11 0 O
x2 0.11 0.00 0 O
x3 0.00 0.00 0 O
x4 0.00 0.00 0 O

e e (DR OD
B e ]

VIVVVVVVVVVVVNYOOIREWN—

To see confidence intervals of the correlations, print with the short=FALSE option
>

> # tiE
> drl1§t

x1 X2 x3 x4
x1 Inf —-1.620965 7.329962 —4. 182839
x2 —1.620965 Inf -5.323804 10.559251
x3 7.329962 -5.323804 Inf -8.031193
x4 —4.182839 10.559251 —-8.031193 Inf
>
>
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L BRZHEFW - KRFERETE K ZFRZF R
2HDMEEARBDEDHETE
library (psych)

TR 2BF 2B 1T HMEBEFZREDE (r12 vs r34)
r.test(r12=.3, r34=.5 n=100, n2=150)

XD &H 52D DHEEZREDE (r12 vs r34)
r.test(r12=.3, r34=.5, r13=.1, r14=.1, r23=.1, r24=.1, n=150)

1DODEHEHET S, RICOHD2DODHEBEFREDZE (r12 vs r13)
r.test(r12=.3, r13=.5, r23=.1, n=150)

HoMLopsych/Syr—C%F 4 VR F—ILLTELKDENRHS.

> # r.test WD E
> library (psych)

>

> # MM E2BECH T HEERBDE (r12 vs r34)

> r.test(r12=.3, r34=.5, n=100, n2=150)

Correlation tests

Call:r.test(n = 100, r12 = 0.3, r34 = 0.5, n2 = 150)
Test of difference between two independent correlations

z value 1.83 with probability 0.07>
>

> # RO HBH2DODIEERKDE (r12 vs r34)
> r.test(r12=.3, r34=.5, r13=.1, rl4=.1, r23=.1, r24=.1, n=150)
Correlation tests
Call:r.test(n = 150, r12 = 0.3, r34 = 0.5, r23 = 0.1, r13 = 0.1, r14 = 0.1,
r24 = 0.1)
Test of difference between two dependent correlations
z value —2.07 with probability 0.04>
>

>H 1 DDEHEEET D, HICDHH2DODHEBEFRBDE (r12 vs r13)
> r.test(r12=.3, r13=.5, r23=.1, n=150)
Correlation tests
Call:r.test(n = 150, r12 = 0.3, r23 = 0.1, r13 = 0.5)
Test of difference between two correlated correlations
t value —2.09 with probability < 0.038>

>
>
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2B DHERBDEDEBE XM

BYEREE[FES
cor2. dif (n= A%< bL, r=fBBARE~Z FL)

BREMNFIER BB

#
cor2.dif <~ function(n, r, conf=0.95) {
z <-1/2 % Iog((1+r)/(1 r))
dr <—r %% c(l, -
d.z <-z %% c(1, —1)
nd <-n-3
inv.n3 <- 1/ n3
se <- sgrt(sum(inv.n3))
p.value <- round(2 *(1 - pnorm(abs(d. z/se))), 4)
za <- gnorm(1-(1-confidence) /2)
ci.l <~d.z - za * se
ci.u<-d.z + za * se
exp.2z. | <- exp (2*ci. |)
exp. 2z.u <- exp (2*ci.u)
ci. | <= round((exp.2z. |-1)/(exp. 2z. |+1), 4)
ci.u <= round((exp.2z.u-1)/(exp. 2z.u+1), 4)
title <~ "Difference of two correlation coefficients”

st;ames <~ c;;difference", “z”, "p.value”, paste(”lower (", conf,”)”, sep=""), paste (“upper (7, con
£ sep=""

statistic <- data.frame(d.r, round(d.z/se, 4), p.value, ci.l, ci.u)

ts <- r/sqrt (1-r*r)*sqrt(n-2)

ps <- 2x(1-pt(abs(ts),n-2))

rhoTests <- round(data. frame(n, r, ts,ps),4)

colnames (rhoTests) <- ¢ ("N”, “r”, “t”, "p”)

colnames (statistic) <- stnames

out <- list(title, rhoTest=rhoTests, statistic=statistic)
}return(out)
i

BRI T 2 EMEARE &, HEARBOEORE, FRIXMEEZENT5.

conf= T{WEM@%%ET% 5. T 7 /L hZO0. 95.
> setwd ("1i:¥¥Rdocuments¥¥scripts¥¥”)
> dl <~ read. table ("fHBItRELDF=ET — 4. csv”, header=TRUE, sep=",")
> head(dl) - - - -

id shurou honnin kyouin 1 id shurou haonnin kyauin I:
1 1 0 29 10 ? 1 0 28 10
2 2 0 28 17 3 2 0 28 17
3 3 0 24 24 3 3 0 24 24
4 4 0 21 26 5 3 0 27 26
5 5 0 30 34 6 5 0 30 34
g 6 0 30 30 7 6 0 30 30
> d10 <~ d1[d1$shurou==0, ] : : : - o
> d11 <= d1[d1$shurou==1, ] 0% g g 1 '8
’ 11 10 0 25 29
> § ERREHE 2l un o s 2
> # shurou== 14 13 0 17 24
> dtmp <= d10[, c(-1,-2)] 15 14 o 28 30
> ntmp <- nrow(dtmp) 16 15 0 24 18
> mtmp <— colMeans (dtmp) 17 16 0 35 23
> stmp <— apply(dtmp, 2, sd) 18 17 0 2z 24
> ctmp <— cor (dtmp) 15 18 0 25 10
> ktmp <- round(data. frame (ntmp, mtmp, stmp, ctmp), 2) 20 15 0 25 27
> colnames (ktmp) <- ¢ (”"N”, "Mean”, “SD”, colnames (ctmp)) 29 20 0 28 22
>

ktmp

N Mean SD honnin kyouin
honnin 117 24.48 5.89 1.00 0.18
kyouin 117 23.38 5.76 0.18 1.00
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> #tshurou==

> dtmp <- d11[,c(-1,-2)]

> 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”, "Mean”, “SD”, colnames (ctmp))
> ktmp

N Mean

SD honnin kyouin

honnin 153 30.24 5.59 1.0 0.3
kyouin 153 31.78 5.77 0.3 1.0

>
>
>

> # HERBOEDKRE - E3EXHE
> nv <= ¢(nrow(d10), nrow(d1ll))

> rv <{- c¢(cor (d10$honnin, d10$kyouin), cor (d11$honnin, d11$kyouin))

> cor2.dif (n=nv, r=rv)

[[1]]
[1] “Difference of two correlation coefficients”
$rhoTest

N T t

b
1 117 0.1779 1.9384 0. 0550
2 153 0.3016 3.8873 0.0002

$statistic
difference
1 -0.123742 -1.0584 0.2899

>

> # ‘R

z p.value lower (0.95) upper (0.95)

-0. 3584 0.1116

> plot(d10$honnin, d10$kyouin, xI|im=c(10,50), ylim=c(10,50),

+ main="gtr k5 7o L7, xlab="ARANFEE”", ylab="Z B E",

>
> plot(d11$honnin, dl1$kyouin, xli
+ main="EE T RRER HV 7, xlab="A&
>
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i Bh B
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SHOEBRBROFEEDOHA

BEREEERES B
cors. test (n= A%~ 7 b, r=fEBAfREXZ FIL, conf={Z#EFRER)

FEEREATER BB

#
cors. test<{- function(n, r, conf=0.95) {
z <~ 1/2 * log((1+r)/(1-r))
nd <-n-3
df <- length(n) -1
X2 <- round (sum(z*xz*n3) — sum(z*n3) "2 / sum(n3), 4)
p.value <- round(1 - pchisq(X2, df), 5)
title <- "Test : equality of correlation coefficients”
statistic <- round(cbind (X2, df, p.value), 4)
ts <= r/sqrt (1-r*r)*sqrt(n-2)
ps <- 2x(1-pt(abs(ts),n-2))
rhoTests <- round(data. frame(n, r, ts,ps),4)
colnames (rhoTests) <- ¢("N”, “r”, “t”, "p”)
colnames (statistic) <- ¢ ("X2”, “df”, “p”)
rownames (statistic) <- "~
inv.n3 <- 1/ n3
npair <- length(n)*(length(n)-1)
za <~ gnorm(1-((1-conf) /(npair/2))/2)
pairs <- matrix(c(0), npair, 7)
k <-0
for (i in 1:length(n)) {
for(j in c(1:1ength(n)) [-i]) {
d.r <~ r[i] - r[j]
d.z <= z[i] - z[j]
se <- sgrt(sum(inv.n3[il+inv.n3[j1))
p.value <- round(2 *(1 - pnorm(abs(d. z/se))), 4)
ci.l <~d.z - za * se
ci.u<-d.z + za * se
exp.2z. | <- exp (2*ci. |)
exp. 2z.u <- exp(2*ci.u)
ci. | <~ round((exp.2z. 1-1)/(exp.2z. |+1), 4)
Eiku §—1round((exp.22.u—1)/(exp.22.u+1),4)
- k+

}pairs[k,] <= round(c(r[il, r[j],d.r, round(d.z/se, 4), p.value, ci.l, ci.u),4)

rownames (pairs) <- c¢(1:npair)

jeonf <- round (100 (1- ((1 conf)/(npa|r/2))) 1)

coInames(pa|rs) <= c("r1”,"r2”, "diff”, "2", “p”, paste (" lower (“, jconf,”)”
jeonf,”)”, sep="

out <~ list(title, rhoTest=rhoTests, statistic= statistic, CI= pairs)
return (out)

}
#

="") . paste (“upper (",

FHECRT D EARBBE &, HBREOFEMEORE, FRMEEKMZHNT5.

conf= ﬂ;.%ﬁhf»%z?a‘:pﬂﬁf% 5. T 7 # bV MiX0. 95.

setwd ("i: ¥¥Rdocuments¥¥scr1pts¥¥ ")
ﬁl éz rfad table ("AHBAMRE DO SEMET — Z . csv”, header=TRUE, sep=",")
ead (d1

id grade ruiji shinmitsu

ARV v

VO Olks Wi+~
O Ol WD+
ol enll el onll el e
G1T LW DN W U1l
YW WD

152



#BEANT—2DER

d10 <- di1[d1$grade=="L", ]
d11 <= d1[d1§$grade=="M", ]
d12 <- d1[d1$grade=="H", ]

>
>
>
>
>
>
> #EiibiET =
> #grade=="L"
> dtmp <- d10[, c (-1, -2)]
> 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”, "Mean”, ”SD”, colnames (ctmp))
> ktmp
N Mean  SD ruiji shinmitsu

ruiji 92 3.98 1.25 1.00 0. 22
shinmitsu 92 3.96 1.14 0.22 1. 00
>

>
> #grade=="M"

> dtmp <- d11[, c(-1,-2)]
> 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) <- c("N”, "Mean”, ”SD”, colnames (ctmp))
> ktmp
N Mean SD ruiji shinmitsu
ruiji 108 3.60 1.27 1.00 0.34
shinmitsu 108 3.73 1.34 0.34 1. 00
>
>

> #grade=="H"

> dtmp <— d12[, c(-1,-2)]
> 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”, "Mean”, “SD”, colnames (ctmp))
> ktmp
N Mean  SD ruiji shinmitsu
ruiji 102 3.47 1.36 1.00 0.52
shinmitsu 102 3.50 1.33 0.52 1. 00
>
>
> # HERBOFEEN
> nl <~ nrow(d10)
> n2 <~ nrow(dl1l)
> n3 <- nrow(d12)
> nv <~ ¢(nl, n2, n3)
> rl <- cor(d10$ruiji, d10$shinmitsu)
> 12 <— cor(d11$ruiji, dl11$shinmitsu)
> 13 <— cor(d12$ruiji, d12$shinmitsu)
> rv <= ¢(rl, r2, r3)

> cors. test (h=nv, r=rv)
[[1]]

[1] "Test : equality of correlation coefficients”

$rhoTest
N r t p
1 92 0.2158 2.0970 0.0388

2 108 0. 3425 3.7534 0.0003
3 102 0.5209 6.1017 0.0000
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$statistic
X2 df
6.1903 2

$CI

rl
. 2158
. 2158
. 3425
. 3425
. 5209
. 5209

S Ol v LW —
SO ODDODOO
SO ODDODO O

p
0. 0453

r2
. 3425
. 5209
. 2158
. 5209
. 2158
. 3425

diff z

—0. 4483
-0. 6094
-0. 2044
—0. 5050
0. 0086
-0.1143

154

p lower (98.3) upper (98.3)
. 1267 —-0.9554 0. 3394
. 3050 —2.4526 0.0142
. 1267 0.9554 0.3394
. 1784 -1.5747 0.1153
.3050 2.4526 0.0142
. 1784 1.5747 0.1153

0.2044
-0. 0086
0. 4483
0.1143
0. 6094
0. 5050

HHEEENFIER 8B



