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RDA2VAN—Ib

. C-RAN=Z—H 1 kA [ https://ftp.yz.yamagata-u.ac.jp/pub/cran/

O ® Secure CRAN mirrors

Download R for Linux/macOS/Windows e

Germany (Munster) [https]
Germany (Regensburg) [https]

Cyr—I DY YO—REEEET S et
Iceland [https]

India (Bengaluru) [https]
India (Bhubaneswar) [https]

. chooseCRANmirro() = 3217 L T YonezawaZz a3 T

Italy (Milano) [https]

Italy (Padua) [https]

Japan (Tokyo) [https]

Korea (Gyeongsan-si) [https]
Malaysia [https]

Mexico (Mexico City) [https]
Mexico (Texcoco) [https]
Morocco [https]

>

> chooseCRANmirror() oyl “
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BAHRETEREHSIKRLEXRTINR?

(BB UIcAIZT—7)

0.8885032 0.4908549 0.9874154 1.1454795 0.7640898 0.5963877 0.6661438 0.5879957 0.5658386 1.3026337
1.0939950 0.6117829 0.7886401 0.9142340 0.4856959 0.4089052 0.2075667 0.6893180 0.4822474 0.7464465
1.0616396 0.4526940 1.6028040 1.1852402 0.6670818 0.5160811 0.9551921 1.1191462 1.0615259 0.3574088
0.7770890 0.9546304 1.0235862 1.1025312 1.1253193 0.5781758 0.4640470 1.2571216 0.3532005 0.7350231
0.8008691 0.7409715 0.8998571 1.1304206 0.4691322 0.6239656 0.9139906 0.5979506 0.8585177 0.8121539
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F—4%AA > aucl<-c(0.736, 0.676,0.521,0.754,0.748,0.946,0.765,0.551,0.715)
sxmstegy > sumy(aucl)

n. 1st Qu. Median Mean 3rd Qu. Max.
N ) 0.5210 0.6760 0.7360 0.7124 0.7540 0.9460
=1 DHIHREFZEHNSESNI-ROCHIIE TEHE mrmeadlet > sd(aucl)

[1] 0.1249531
onfEExXEEY > t.test(aucl)

Bkt | ROCHURTER

One Sample t-test

HEE | 0.736
BmE2 0.676
R 3 0.521 data: aucl
BERE4 0.754 t = 17.105, df = 8, p-value = 1.387e-07
BRED 0.748 alternative hypothesis: true mean is not equal to 0
mERE G 0.946 95 percent confidence interval:
BRET 0.765 granEERE  0.6163970 0.8084919
BRES 0.551 sample estimates:
RE=E 9 0.715 mean of x
0.7124444
OANFHEER (FEEOHEHFESME) MholmbINcER X3 RICKDERMIAEOE L ERFIIDISUERXEDHE
LD > T, D9 ADAUCDHFIFIFEARNLS DR n=9, s=0.025
B S BFHERETERVD? > >
(ZZHEEI) T —2.2624/ — S u <7 +2.2624 ) —
|| n n
B3I D= X R 0.6163970 < 1 < 0.8084919
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70
100
200

1000
10000

0.1 0.05
3.07768354 6.31375151
1.88561808 2.91998558
1.63774435 2.35336343
1.53320627 2.13184679
1.47588405 2.01504837
1.43975575 1.94318028
1.41492393 1.89457861
1.39681531 1.85954804

M3
1.37218364 1.81246112

1.34000561 1.75305036
1.32534071 1.72471824
1.31041503 1.69726089
1.29871369 1.67590503

1.2937629 1.66691448
1.29007476 1.66023433
1.28579879 1.6525081
1.28239872 1.64637882
1.28163623 1.64500602

0.025
12.706
4.3026
3.1824
2.1764
2.5705
2.4409
2.364
2.30600¢ 14
2.26215716
2.22813885
2.13144955
2.08596345
2.04227246
2.00855911
1.99443711
1.98397152
1.97189622
1.96233908
1.96020124

0.01
31.820516
6.96455673
4.54070286
3.74694739
3.36493
3.1426684
2.99795157
2.89645945
2.82143793
2.16376946
2.6024803
2.527977
245726154
2.40327192
2.38080748
2.36421737
2.34513708
2.33008267
2.32672084

0.005
63.6567412
9.9248432
5.84090931
4.60409487
4.03214298
3.70742802
3.4994833
3.35538733
3.24983554
3.16927267
2.94671238
2.84533971
2.14999565
2.67779327
2.64790462
2.62539052
2.60063444
2.5807547
2.57632105

tDmdDix - n=9, s=0.025
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> aucl<-c(0.736, 0.676,0.521,0.754,0.748,0.946,0.765,0.551,0.715)

> summary(Caucl)
Min. 1st Qu. Median Mean 3rd Qu. Max .
0.5210 0.6760 0.7360 0.7124 0.7540 0.9460
> sd(aucl)
[1] 0.1249531
> t.test(aucl)

One Sample t-test

data: aucl

t = 17.105, df = 8, p-value = 1.387e-07

alternative hypothesis: true mean is not equal to 0
95 percent confidence interval:

0.6163970 0.8084919

sample estimates:

mean of X

0.7124444

0.6163970 < 11 < 0.8084919

3 RIEKZB2EXRFMIAEDEL & FIIDISNEFEXEDHETE

39 D I5%(E R X ]

I DIS5%(EHE

X| 4

0.6163970

0.7539449
0.8084919

0.9163051

> aucl2<-c(0.801, 0.845, 0.726, ©0.997, 0.829, 0.908, 0.879, 0.696)

> summary(auc2)
Min. 1st Qu. Median Mean 3rd Qu. Max .
0.6960 0.7823 0.8370 ©0.8351 0.8862 0.9970
> t.test(auc?)

One Sample t-test

data: auc2

t = 24.326, df = 7, p-value = 5.052e-08

alternative hypothesis: true mean is not equal to 0
95 percent confidence interval:

0.7539449 0.9163051

sample estimates:

mean of X

0.835125

0.7539449 < 1 = 0.9163051
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n=7

o = 0.05

BEHBDEDIELLSEHShBHER
Y7L X, WRE, BEKETRE
(2D Z &%Power Analysis& WD)

2DODEDEDECEDEED RS

o NEWEREDEHIET

, imy — ma]
] R e 02  Cohen'sD = D
BHEAOICIX0.8Z2ESIHZEHN %L SHE 05 pooled
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(FHRE 1)

1-B8%#0.8, BE/K%E

0.05&E LTH Y TILYA X%

AEB2 DDEFDIED TP Z L. ABFDIFIEBEHEL D /W ?

SWEE %2 0.5, A =-10Y

install.packages("pwr")

lbrary(pwr)

> library(pwr)

owr.t.test(d=0.5, sig.level=0.05, power=0.80, type="two.sample", alternative="greater?)

> pwr.t.test(d=0.5, sig.level=0.05, power=0.80, type="two.sample", alternative="greater")

Two-sample
N

d

sig. level
power
alternative

t

test power calculation

50.1508

= 0.5

0.05

= 0.8

NOTE: n 1s number

greater

1n *each* group

h=5I]

o

AHBEROERFHIE, p.13T1Hh5kK



(Fleg 2)
AEB2 DDEDEDTIZ bE. AEEDYITIEBEEXL D HEWHN?
MEEZ0D5, 1-8%20.8 BHEKEQOSEUTH Y IV YA X ZEHET LRI LY,

iInstall.packages("pwr")
lbrary(pwr)
owr.t.test(d=-0.5, sig.level=0.05, power=0.80, type="two.sample", alternative="less”)

> pwr.t.test(d=-0.5, sig.level=0.05, power=0.80, type="two.sample"”, alternative="less")

Two-sample t test power calculation

n = 50.1508
d = -0.5
sig.level = 0.05
power = 0.8
alternative = less

NOTE: in 1s number in *each* group

% ERBROGERFIE p.131iLK




(R 3)
AEB2 DDEFDED I« thE. ABFDOFEIEBEHERBREDN 7Y
WEREZ0.5, 1-B%70.8, BEKEOC.OSE UTH VY TILYA XZFET LGRS L,

iInstall.packages("pwr")
library(pwr)
pwr.t.test(d=0.5, sig.level=0.05, power=0.80, type="two.sample", alternative="two.sided")

> pwr.t.test(d=0.5, si1g.level=0.05, power=0.80, type="two.sample"”, alternative="two.sided")

Two-sample t test power calculation

n = 63.76561 ¥ o —
d=0.5 %ﬁ*tuﬁ\g(w— &
sig.level = 0.05
power = 0.8 __
alternative = two.sided n = 64
NOTE: n is number in *each* group BREAXE CIEEARMAIRE TIT S

T
B

FRABEROERME, p.13115E




(&4 )
AEB2 DDEEDEDF = LB, ABEEDOFIIBEEDOFEIH EBIRDH ?
T2 ER Tl
ABED 1 EBEREIIENEFN2350.2&£ 258
BEfDI L EEEREIIFNEFNT1872.4£420
THolc. 1-8%0.8, BEKEOOSEULTH YT YA XHEEZET UL,

> mA = 2350; sA = 258

> mB = 1872.4; sB = 420

> es = abs(mA - mB)/sqrt((sA*sA+sB*sB)/2)
> print(es)

[1] 1.370277

> pwr.t.test(d=es, sig.level=0.05, power=0.8, type="two.sample", alternative="two.sided")

Two-sample t test power calculation

n = 9.424618
d =1.370277
sig.level = 0.05 N = ] O
power = 0.8
alternative = two.sided

NOTE: n 1s number in *each* group

Tt
B

JBEROFEEFE, p. 131K




MR C & TS > TULVERLY,
(FEERER - ENH D EIF VWA TRW)
EWSERDEE

o = 0.05

BEHBDEDIELLSEHShBHER
Y7L X, WRE, BEKETRE
(2D Z &%Power Analysis& WD)

o NEWEREDEHIET

BRHEAICIF0.8ZESIZFENZ LN

||

SO%U)EEI'CIE LSBEEHDEWZS

_B = ?

H#E91h : Post hoc

FICEWTEZZIRNZ4L4DDER

= Iz,

=710

RAlT 57 —5 D
ﬁ%ﬁ"‘ﬁl B

RELTBEEDL
NIV ANS

P Y RBH

ZI:;Efd\b\') 7—;#75\572_75\:5
ERH-olcLDICcTBREICHEB

=51

2DODEDEDECEDEED RS

* : Cohen’'s D = ‘ml — mQ‘
/N 1 0.2 SD pooted
MERF 0.5

Xﬂ%j( 0.8 SDpooled = \/SD2 +5D;

d=05

—I—_

HEIROBFR A, p.105



(FI&E5)
AEB2 DDEEDEDFIIICTIEWVWD BB DLLE U T2
HWREIF0.5, Y TILY A XE50TH>7c. p=0.05THREL <.
CDGEDREIIEWVN 5N 7?

iInstall.packages("pwr")
library(pwr)
pwr.tZ2n.test(n1=50, n2=50, d=0.5, sig.level=0.05, power=NULL, alternative="two.sided")

> pwr.t2n.test(nl=50, n2=50, d=0.5, si1g.level=0.05, power=NULL, alternative="two.sided")

t test power calculation

nl = 50
nZ = 50
d =0.5
sig.level = 0.05
power = 0.6963934
alternative = two.sided

R ERBROGERFHIE p.126iL5k




(& 6)
AFEDIEGHBREDFEIIR D HRIJVWHEE L 2.
MER=(X0.5, UV IS XE50TH -7z, p=0.05THRE LIz
CDZEDEWHINFWS 57

iInstall.packages("pwr")
library(pwr)
pwr.t2n.test(n1=50, n2=50, d=0.5, sig.level=0.05, power=NULL, alternative="greater")

> pwr.tZ2n.test(nl=50, n2=50, d=0.5, si1g.level=0.05, power=NULL, alternative="greater")

t test power calculation

nl = 50
nZ = 50
d =0.5
sig.level = 0.05
power = 0.7989362
alternative = greater

% ERBROGERFHIE p.126iL5k
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paired t-test
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x*8 MA—FHTEHELL3IDDHREEFFDROC

% N EE

FRER 1 ROCHIR THEE

FRER 2 ROCHIR THEE

FIRER 3 ROCHIR THIE

4

N3
C

&b

O

ROCHh#R THEME ROCHIRTHERE - &HRIHEDE

HREA BRER R B2 M1 —542
BHRAE 1 0.736 0.801 -0.065
ERRE 2 0.676 0.845 -0.169
ERERE 3 0.521 0.726 -0.205
FRRE4 0.754 0.997 -0.243
ERRED 0.748 0.829 -0.081
A6 0.946 0.908 0.038
RRET 0.765 0.879 -0.114
ERRE 8 0.551 0.696 -0.145
ERERE 9 0.715 0.873 -0.158

FRE | 0.736 BRE]0 0.801 FmE] 8 0.851
BRE 2 0.676 BEE] 0.845 BRE1 9 0.892
% 3 0.521 B|mE] 2 0.726 BRE20 0.771
BRE4 0.754 BRE ] 3 0.997 BRED | 0.954
BRED 0.748 BRE] 4 0.829 BRE2 2 0.865
BRE6 0.946 BRE S 0.908

BRE7 0.765 BRE16 0.879

BRES 0.551 BRE 7 0.696

RERE O 0.715

=5 HIEREEEHINSHEOSNC2 DEBDOFHEDOROCHIE THEHE

HEFHICKH>THRREREAIIES
FOHER, ANBHESES
B U ADZELHERTE /RN

||
XTI U

RBRFHFIE->THHREREDIIREU
ZTDFER, AZBIFHEU
BECADE mﬁ*wvga
ED5|ZHED
#@\Eﬁ%zni$m
ZDRFHOEEXENEOZ X <HED
|
Xt It dd D

X EHBEROK\EEFHMmZE p.120, 136
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#R T EE

FRER 1 ROCHIR THEE

HIRER 2 ROCHIR THE

FIRER 3 ROCHIR THIE

HRE
HRE2
HEES
HRE4
HEED
HREOC
HRE7
HERES
HEE9

0.736
0.676
0.521
0.754
0.748
0.946
0.765
0.551
0.715

#:EE10
HEET ]
HRE] 2
HFRA 1 3
HRAE 4
HEA1 D
HEAE] O
HRET7

0.801
0.845
0.726
0.997
0.829
0.908
0.879
0.696

HEAE1 8
FHEET O
FHEE20
HRE2 ]
FHRE2 2

0.851
0.892
0.771
0.954
0.865

VvV V VYV

Exact Wilcoxon rank sum test

data:

Llibrary(exactRankTests)
condl<-c(0.736, 0.676, 0.521, 0.754,

cond2<-c(0.801, 0.845, 0.726, 0.997, 0.829, 0.908, 0.879, 0.6906)
wilcox.exact(condl, cond2, paired=F)

condl and condZ2

W= 16, p-value = 0.05923

BRELU

alternative hypothesis: true mu 1s not equal to 0

HRFXHFICKI>THEAED
FOWEE, ANEHIESIEL5
B U ADEHIETE ALY
||
X7 U

0.748, 0.946, 0.765, 0.551, 0.715)

T
T
Bl

JEEROBE AL, p.120, 122, 136




T — 5 DXy

*8 RA—FHTHELUICIDDOHREERFDROC

#R T EE

FRER 1 ROCHR THEE

HIRER 2 ROCHIR THE

FIRER 3 ROCHIR THIE

gHRE 0.736
#HRE 2 0.676
#HmE 3 0.521
#HRE 4 0.754
BRE S 0.748
N HRE 6 0.946
gHmRET 0.765
BRE 8 0551
#H=REQ 0.715

#:EE10
HEET ]
HRE] 2
HFRA 1 3
HRAE 4
HEA1 D
HEAE] O
HRET7

0.801
0.845
0.726
0.997
0.829
0.908
0.879
0.696

HEAE1 8
FHEET O
FHEE20
HRE2 ]
FHRE2 2

0.851
0.892
0.771
0.954
0.865

IKFARYYT

HRFXHFICKI>THEAED
FOWEE, ANEHIESIEL5
B U ADEHIETE ALY
||
X7 U

> condl<-c(@.736, 0.676, 0.521, 0.754, 0.748, 0.946, 0.765, 0.551, 0.715)
> condZ<-c(0.801, 0.845, 0.726, 0.997, 0.829, 0.908, 0.879, 0.696)

> t.test(condl, condZ, var.equal=F)

Welch Two Sample t-test

data:

95 percent confidence interval:

condl and condZ
t = -2.2729, df = 14.771, p-value = 0.03842

-0.237883675 -0.007477436

sample estimates:

mean of x mean of y
0.7124444 @.8351250

(ERX[HE

BEEHD

alternative hypothesis: true difference 1n means 1s not equal to 0

T
Bl

JEEROBE AL, p.120, 122, 136




Llibrary(exactRankTests)
condl<-c(0.736, 0.676, 0.521, 0.754, 0.748, 0.946, 0.765, 0.551, 0.715)
cond2<-c(0.801, 0.845, 0.726, 0.997, 0.829, 0.908, 0.879, 0.696)

wilcox.exact(condl, cond2, paired=F)

vV V VYV

Exact Wilcoxon rank sum test

™ data: condl and cond?2 e . W 4
7- b W= 16, p-value = 0.05923 ﬁ'%%t*b
: al to 0

REEMELRDERTE" "

748, 0.946,

765, 0.551, 0.715)

mt%%ﬁ‘&?% 829, 0.908, 879, 0.696)
s _,_‘/aL'me~' \
WS ZEIBTVG —hiBAWLWD ?

data: condl and condZ ﬁ.'%:‘%ﬁ D \'\M\ IUT“a— ‘-

t = -2.2729, df = 14.771, p-value = 0.03842
alternative hypothesis: true difference 1n means 1s not equal to 0
95 percent confidence interval:

-0.237883675 -0.007477436 — | \\<€7
sample estimates: ’\7>( ‘\ J 4
mean of X mean of y

0.7124444 0.8351250 a3t

N —

T — 5 DXty

PR

HE®ROB\REFHIZE, p.120, 122, 136




library(exactRankTests)
condl<-c(0.736, 0.676, 0.521, 0.754, 0.748, 0.946, 0.765, 0.551, 0.715)

cond3<-c(0.801, 0.845, 0.726, 0.997, 0.829, 0.908, 0.879, 0.696, 0.873)
wilcox.exact(condl, cond3, paired=T)

vV V VYV

Exact Wilcoxon signed rank test

data: condl and cond3 = /.‘// N
V=1, p-value = 0.007812 ﬁ'§‘%ﬁ D \7)( I\ U

alternative hypothesis: true mu i1s not equal to 0

xb HIBREXEEHOOSB/OHNIC 2 DHDOFHDOROCHIR FHEIE

ARFTDE->THHREEMVREU

T — 5 DXty

i + Y, — 1 »
5 D ROCHN F &} IROCHIR NEE | BEArO= ZDiER, ABIEAU
BEEL | mmst 0 Emst2 L& —&#2 =7 | 2R A A 3
B | 0.736 0.801 -0.065 AU ADZELDBIITE S
BIERE 2 0.676 0.845 -0.169 1|E0) §'| = %h\ﬁjﬁg
a3 0.521 0.726 -0.205 \
FEE 4 0.754 0.997 0243 EZDRDHZZEZINIELW
el 0.748 0.829 -0.081 e e N o
BRE 6 0.946 0.908 0.038 EDORFEHOERBRXEN EOZ X-<hngEH
s 7 0.765 0.879 0.114
s g 0.551 0.696 -0.145 |
HEmEQ 0.715 0.873 -0.158
R A i35 D
12X EHRHEBE®ROERFMEE, p.120, 136




> condl<-c(@.736, 0.676, 0.521, 0.754, 0.748, 0.946, 0.765, 0.551, 0.715)
> cond3<-c(0.801, 0.845, 0.726, 0.997, 0.829, 0.908, 0.879, 0.696, 0.873)
> t.test(condl, cond3, paired=TRUE)

Paired t-test JINT AR )y
AREHD

data: condl and cond3
t = -4.5522, df = 8, p-value = 0.001869
alternative hvpothesis: true difference 1n means i1s not equal to 0

95 percent confidence interval:
-0.19116747 -0.06261031

sample estimates: 1§§EIZFE|3

mean of the differences
-0.1268889
XD HIHRFEERHIMSESNL2 DHBOFEOROCHIE THEHE

ARFTDE->THHREEMVREU
Z DR, ANBIIHEU

St
S

ROCHI® FHEEL IROCEIG TEE | BREADE

T — 5 DXy

BREL RGN BREREM2 K1 —&H2 =1 AN W %
BEZ ] 0736 i1 0801 0065 RIUADRCDEITE S
Bz 2 0.676 0.845 -0.169 1IEO) g| = %h\ﬁjﬁg
BRE 3 0.521 0.726 -0.205
aEE 4 0.754 0.997 10.243 EDnfTmxZEZNIE LW
BRES 0.748 0.829 -0.081 | _ .
BRE6 0.946 0.908 0.038 EZDRH0ERBEXEN EOZ X/ <hinEaEH
BRE7 0.765 0.879 0.114
B\RES 0.551 0.696 -0.145 |
BREQ 0.715 0.873 -0.158
e 152 D

T
Bl

HBEROB\REFHImE, p.120, 136




HaoMr : A priori U2 7ILY A XDEKET
T UA

wisph h WHEULD?

gy FIVE 2 (28)
. 2 ORI vaE h waNATYVD?
?x'?V?K'fL-I:T E5E5 0)7|<1t|:7b\—4\ ).’r L\b\;ﬂ/\ﬁ_\,\
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. AUCOLE? FOMDLILE?
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Effect size

o
- §__ ——- p=0.051-p=0.09
. = 1 —— p=0.051-p=0.8
s 1L ] p=0.051-p=0.7
o 1 ® —— p=0.051-p=0.6
_ “@ ——- p=0.051-$=05
______________________________________________________________________ Q 1‘\\\\\\ -—— p=0.051-p=04
S = |\\\\\ — p=0.051-$=0.3
o PR X -~ p=0.051-p=0.2
S 198.2Aw& . | p=0.05,1-p=0.1
o) n o ‘\\“‘.‘-‘ \
Q 3 RN NN
z 8 N p=0.05, 1-B=0.8%
< 8 e NN\ -
S B SN mlegicld
= g B \\\\\ N
;w%gcato 2 R R R N\
143 weeefeemmmmememeee e NN > \\\\\\ ------- ~_ "~ _
S . S R RS I T
= 0.93ABLE - I e
- sENBAUCDHEN0.026 LT _ SHERE I oanmi‘
© | < | = | I/' | L | I | | | L | | | | | L | | | | | | |
0.2 0.3 0.8
0.001 0.005 " 0.050 0.500 0.0 0.5 1.0 15 2.0

Absolute differences of means from two distributions

22 ROCEMNMTHWONSEDHH THE S NDSMRER

B - A priori

MREF0.2EBNIE  Effect size

"y

(b) Xthtndd D OEFFIIDRTE

Y FNHA X

120 BEKEERHDEHRENSKETSNBIT Y TILTAX

DEXET

BIROEREFEE, p.128, 130



> power.t.test(n=NULL, delta=1, sig.level=0.05, power=0.8, type="paired")

Paired t test power calculation

n = 9.937864
delta = 1
sd =1
sig.level = 0.05
power = 0.8
alternative = two.sided

(a) 1RE1.0, BEKELY%, B®H70.8, XInd D DUREDIHZE

> power.t.test(n=NULL, delta=0.2, sig.level=0.05, power=0.8, type="paired")

HRED

Paired t test power calculation

n = 198.1513
delta = 0.2
sd =1
sig.level = 0.05 %h
power = 0.8 "‘ ggkm b 5
alternative = two.sided

(b) 1:RE0.2, BEKEDL%, ®HE710.8, XInd D DUREDIZE

X123 Y7 )LHAXDOHETE

fE e
N

&

AEBEROBFRFME, p.131
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> -I.lbr'ar')/(ROCR) E, 1 — * 4
+ 8.6943926, 0.7908950, 0.8437792, 0.6333895, 0.9489886, >
+ 0.8356554 7 o~rantc o oananada A omanedin g 8932312, A
+ 0.9357352 REL) = | 0.7431715, " > =¥ -
+ 0.9104615 F’/Z l‘i*..ﬂ)ﬁﬁafg 0.6756603, > set.seed(12345) IZ’JE I‘E . 08
+ 08595545, 0.8478187, 0.8239134. 0.9281065. 0.7693703) o > casenum <- 20 _
> ns<ec( ) > ps <- rnorm(casenum, 0.8, 0.1) I@’I‘E - 0.2
05031197, 0.6317937, 0.7334455. 0.8191236, . 8552585, 5 . > ns <= rnorm(casenum, 0.2, 0.1) E55H5SD: 0.1
+ 0.5633350 I@'IE@BE{EF ggigéggg, § o > u n
+ 0.6710714 — , 0. ; o
+ 0.7734048 | 1RS& 3475 2 > PS
+ 0.8306870, 0.7658674, 0.5302526, ©.8650005, 0.6679478) g . [1] 0.8585529 0.8709466 0.7890697 0.7546503 0.8605887 0.6182044 0.8630099 ¢
> pgs<-rep(l, casenum); ngs<-rep(@, casenum) é ° [10: 0.7080678 0.7883752 0.9817312 0.8370628 0.8520216 0.7249468 0.8816900 ¢
i res <- prediction(c(ps, ns), c(pgs, ngs)) [19- 69120713 08298724
e o ey P 3 - > ns
> p. ’ | [1] 0.27796219 0.34557851 0.13556716 0.04468626 0.04022905 0.38050975 0.151
s roctx yaLues), unist(rocey.values), type="l”, [9] ©.26121235 0.18376890 0.28118732 0.41968335 0.40491903 0.36324456 0.225
: Zlabf"gue positive fraction”, S - - | | | | | [17] 0.16759134 0.03379498 0.37677339 0.20258010
> ' a . 0.0 0.2 04 0.6 0.8 1.0 >
1 o sieeaey ey vatuesD) False positive fraction > pgs <-rep(1l, casenum); ngs<-rep(@, casenum)
> res <- prediction(c(ps, ns), c(pgs, ngs))
AUC > roc <- performance(res, "tpr", "fpr")
> roc <- performance(res, "auc")
> as.numeric(unlist(roc@y.values))
X131 MEEENSROCHRZEN UVAUCZE LT 541 [1] 1

}%gﬁ%lwé\é *"AUC%Z E_I-%‘i

AUC 1.0

AUCHKELEENTEED

00 e
e =

&

JEROFERFHE, p.140, K



estimateAUC <- function(pm, nm, sd, num){
#omIZEF DI, nmidEEMED 1T
#sdiFZENENDEEREZ, numlidZEnNFholo

tps <- rnorm(num, pm, sd); #print(tps)

I
X

tns <- rnorm(num, nm, sd); #print(tns)
tpgs <-rep(1, num); thgs<-rep(0, num)
tres <- prediction(c(tps, tns), c(tpgs, thgs))
troc <- performance(tres, "tpr", "fpr")

troc <- performance(tres, "auc")

return(as.numeric(troc@y.values))

7\‘%/2

=41 o)AUCa)ZFi’Je:SD =

> estimateAUC(0.8, 0.2, 0.5, 30)
[1] 0.8233333
> estimateAUC(0.8, 0.2, 0.5, 30)
[1] #.8211111

Eﬁt%h% .
S

[1]

> e

[1] v.5vccece

[1] 0.7522222

> estimateAUC(0.8, 0.2, 0.5, 30)
[1] 0.77

s AUCDHEIRE S

[1] 0.7
> estimateAUC(0.8, 0.2, 0.5, 30)
[1] 0.8122222

~ nct+ima+allirCrimn Q A 2 (7, WL

B 7L A X

DHDAUCH
tinoteAlc0.5, 0.2 @Z@{b Y1 XZ K1z

#F 2 DAUCDFIg&ESD

> estimateAUL(¥.b, ©.4, 0.5, 30)
[1] 0.58

> estimateAUC(0.6, 0.4, 0.5, 30)
[1] 0.6611111

> estimateAUC(Q.6, 0.4, 0.5, 30)
[1] 0.7444444

> estimateAUC(Q.6, 0.4, 0.5, 30)

SDlI

[1] 0.5611111
> estimateAUC(Q.6, 0.4, 0.5,

~a = ~

30)

, 30)

, 30)
1] ©./044444
> estimateAUC(0.6, 0.4, 0.5,

[1] ©.5933333
> estimateAllC(O 6. .4 A5

30D EED

30)

NREDEETE S

> estimateAUC(0.8, 0.2, 0.5, 30)
[1] 0.8788889

FEEEE
ENE

> estimateAUC(0.0, 0.4, 0.5, 30)
[1] 0.6933333

EHBROB\RFHIE, p.140,



FligEER TCAUCZETE

BRA L

repeatkEstimation<-function(ma, mb, sd, num, iter){
#ma : BREREDFE, mb  BEEEED T
#sd | TNENORERZE, num | BIRBE
#iter : ETEIE (BREEZHD AL

auclist <-c()

for (cnt in 1:1ter){
tmp<-estimateAUC(ma, mb, sd, num)
#print(tmp)

auclist <- c(auclist, tmp)

)

return(auclist)

& cAUCERE 1 200

7|<1f|='l DAUCH¥FIFESD HFKHF2DAUCHFIFESD
ZIEOHEERE DT - 0.6 BHIEOHEEREDFT - 0.7
REDHEEEDYY : 04 BREOHEEEDY

SD : 0.3 SD : 0.3
E{RE © 30+30 E{RE : 30+30
> condlauc <- repeatEstimation(0.6, 0.4, 0.3, 30, 20)
> condZ2auc <- repeatEstimation(0.7, 0.3, 0.3, 30, 20)

> mean(condlauc) ;sd(condlauc)
(1] 0.6940556
(1] 0.06404928
> mean(condZ2auc) ; sd(cond2auc)
(1] 0.8247222
(1] 0.05358236
>
>
> condlauc

[1] 0.6088889 0.7322222 0.7533333 0.6322222 0.7166667 @.8155556 0.6977778 @.7422222 @.7300000
[10] 0.6211111 0.6355556 0.7033333 0.06044444 0.7022222 0.6566667 0.6677778 0.6200000 O.8277778
[19] 0.6944444 @.7188889
> condZauc

[1] 0.9388889 0.7466667 0.8255556 0.7822222 @.8755556 0.8022222 @.8366667 0.8211111 0.8444444
[10] 0.7922222 ©.7511111 0.7866667 ©0.8377778 @.8500000 0.8500000 0.8144444 ©.8633333 0.7133333

[19] 0.8922222 0.8700000 fE s BROEETEE, p.140, ¥

atA = Eyas

AUCOF1 L IR#ERE
%1 0.694, 0.064
x%2 0.825, 0.054




FligEER TCAUCEZSE

effectsize <- function(datl, dat2){
#2 DDEED DS
#Z M IcCohen’s dZz K& %
diff <- abs(mean(datl1)-mean(dat2))
sds <- sgrt((sd(datl)*sd(dat1)+sd(dat2)*sd(dat2))/2.0)
return (diff/sds)

eslist <- ¢()

for (n in 1:100){ I
condlauc <- repeatEstimation(0.6, 0.4, 0.3, n, 20) H}K
condZauc <- repeatEstimation(0.7, 0.3, 0.3, n, 20) 'ﬁ
eslist <- c(eslist, effectsize(cond1auc, condZauc))

=1 DAUCDFEFESD

S DMEEE D1 06
SMHEDHEEE DT !
SD : 0.3

5% - 30+30

%4 2 DAUCOF &£SD
SIHEDOEEE DT 0.7
S DHEEEDOTY 1 0.3

©_

Jx D TOOANDFHITZ |
o418 | 20 ADFITZ 3

SD : 0.3
BR% - 30+30

C ead bIRBEEPLTE

=
HmEBEOEFEFNSV
£ 1o D DEREL
(I) 2|O 4|0 6|O 8IO 1(|)0
x_iter FE ERHBEROERFHEE p.140, K
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(RERIER 1)

AEB2Z2 D

DERRFZHTAUCDIE
XJIdd D DR TE

" CITo e ME=

P=V-Arq

HTz T &

H =

TI9IBVA B B

(3$0.37015, > 7L XE8TH>7c. p=0.05THRE L Iz

CDIZFEDIRL

HAIFEWNWS 5 ?

LT

install.packages("pwr")
library(pwr)

power.t.test(n=8, delta=0.37/015, sig.level=0.05, power=NULL, type="paired")

> power.t.test(n=8, delta=0.37015, si1g.level=0.05, power=NULL, type="paired")
1—8 Z{HT

Paired t test power calculation

sig. level

alternative

n
delta
sd =

power

NOTE: n 1s number

8

0.3/7015
1

= 0.05

0.1467562
two.s1ded

BRHAD0.1467 &E{ELY

O TCHEEEIEO T E
hnlgfcxizx (1 —-8) T

HEDERHTELRWESS

B

= 2EDRD

$%MF%%J®EF@mJtm5ﬁEm
SEhFAYh TRECLY

1 —B7&DT

238 & LTWRWEER

DFDBEENH0.1467 & 1S

BZE & UTWEWEERH0.1467

of *pairs*, sd 1s std.dev. of *differences* within pairs

fE e
N

ES)

JEIEROERFHME, p.1263L5K



(EREHER1)
AEB2 DDERERFZHTAUCDIEDIIICEWVWD B DD ELER L 1.
iTFLT\cE D DMRE TITole. MR=130.37015, > FILFA XE8TH -7, p=0.05THRE UL I,
TR EIFHEITE, COBEEOEBEAIFVS S5

||u1

install.packages("owr") o n ‘i I ‘l._ t* % 0) 75\

library(pwr)
power.t.test(n=8, delta=0.37/015, sig.level=0.05, power=NULL, type="paired")

> power.t.test(n=8, delta=0.37015, sig.level=0.05, power=NULL, type="paired")

1—-8 ZWlHT
Paired t test power calcu1 atinn Bgm ,? ‘ 5 2 WD
@B’J“— y [ = . AWML THD1 DIC ALy & WDSEREW
N =3 REHD0.1467 E{EL SEhFAPH TRECUL
delta = 0.57015 BOTEBERB 1l E | —BBOT
| sd = 1 hidfeErE (1-8) T g3 & LTWRVWREE
s1g.level = 0.05 BEDEFATEANES S
power = 0.1467562 DEFODEREAH0.1467 & &
alternative = two.sided

BZE & UTWEWEERH0.1467

NOTE: n i1s number of *pairs*, sd 1s std.dev. of *differences* within pairs

= ERBROFERFHIE p.126iL5k




(RERHER 2)
AEB2 DOEREFZRHTAUCDIEDEIIICEWVWD B DML U /.
ﬂ)f\@ DDIRTE TITole. MREKO.1215, > TV A4 Xig25TH >, p=0.05THKE U .
IREIFHETE, COEBEEOEBEAIFVWS SMN?

install.packages("pwr")
library(pwr)
power.t.test(n=25, delta=0.1215, sig.level=0.05, power=NULL, type="paired")

> power.t.test(n=25, delta=0.2215, sig.level=0.05, power=NULL, type="paired")

Paired t test power calculation 11-/7’}[,11410)“2':1'—”11QQAM‘ET“OT“OM’
n = 25 25ATU#§%T§E#OL
delta = 0.2215 (2 5 NTHBENREOTPOR L)
sd =1
sig.level = 0.05 wer  RHDDRET S
power = @.1850255 #YEAHH0.1850255 7
alternative = two.sided

NOTE: n i1s number of *pairs*, sd 1s std.dev. of *differences* within pairs

S
HR
R

JEROERFHIE, p.1267L5K




(EEEHER2)
AEB2 DDERFH TAUCDIEDFEIFITE WD B BIDLEE U .
ﬁfﬁ\@’@@ﬂﬁk’fﬁ? fo. MR=1X0.1215, UV TFILFA XE25TH o, p=0.05THRE UL I,
IREIFHETE, COEBEEOEBEAIFVWS SMN?

install.packages("pwr")
library(pwr)

power.t.test(n=25, delta=0.1215, sig.level=0.05, power=! € h ‘i I “_ & % wb\

> power.t.test(n=25, delta=0.2215, sig.level=0.05, power=NULL, type="paired")

Paired t test power calculation 43-/7’)[,11-4'7\0)“1.,1'1(,1199)\44\%71-971—0)“-
n = 25 > 5 ACUNERTERBM I
delta = 0.2215 EIJ s "{gm ? (0 5 NTHBEENEOTPHRE!)
sd =1 ,LJ‘IIII o [7C '
sig.level = 0.05 ‘é?k ﬁﬂjﬁh\z:ﬂa-%
power = 0.1859255 R 7H%0.1850255

alternative = two.sided

NOTE: n i1s number of *pairs*, sd 1s std.dev. of *differences* within pairs

g
PR

JBEROFEEFE, p. 126155k




(EEEHER2)
AEB2 DDERFH TAUCDIEDFEIFITE WD B BIDLEE U .
ﬁfﬁ\@’@@ﬂﬁk’fﬁ? fo. MR=1X0.1215, UV TFILFA XE25TH o, p=0.05THRE UL I,
IREIFHETE, COEBEEOEBEAIFVWS SMN?

install.packages("pwr")
library(pwr)

power.t.test(n=25, delta=0.1215, sig.level=0.05, power=! € h ‘i I “_ & % wb\

> power.t.test(n=25, delta=0.2215, sig.level=0.05, power=NULL, type="paired")

Paired t test power calculation 43-/7’)[,11-4'7\0)“1.,1'1(,1199)\44\%71-971—0)“-
n = 25 > 5 ACUNERTERBM I
delta = 0.2215 EIJ s "{gm ? (0 5 NTHBEENEOTPHRE!)
sd =1 ,LJ‘IIII o [7C '
sig.level = 0.05 ‘é?k ﬁﬂjﬁh\z:ﬂa-%
power = 0.1859255 R 7H%0.1850255

alternative = two.sided

NOTE: n i1s number of *pairs*, sd 1s std.dev. of *differences* within pairs

g
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VOXELWISE VARIABILITY

15

10

S

standard deviation

To examine the spatial configuration of false positives we completed a
variability analysis of the fMRI timeseries. On a voxel-by-voxel basis we
calculated the standard deviation of signal values across all 140 volumes.

C. Bennett, A. Baird, M. Miller, G. Wolford. Neural correlates of in- terspecies perspective taking in the post-mortem atlantic salmon: An argument for proper
multiple comparisons correction. Journal of Serendipitous and Unexpected Results, 1:1-5, 2010.
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The increases ranged from 43% to 107% for pedestrian accidents and 72% to 123% for bicyclist accidents. Over half of the accidents in
which a vehicle turned right at a signalized location after the adoption of Western RTOR involved a right turn on a red signal. *

Pedestrian Accidents per Year Bicycle Accidents per Year
Right Turning Vehicle at Signalized Location Right Turning Vehicle at Signalized Location
XD SYIDEN > TEREAT H5DIE L < EWTITH,
+82%

10 +57% e 1 In the Other Outstate areas, pedestrian accidents rose sharply in 1978

150 150 - after dropping shghtly in 1977, the first year after Western RTOR became

o | : e legal. The average increase, 20%, was not statistically significant. Taken
I - ‘_ alone, the 1978 increase of 53% over baseline would be statistically significant
] ue ~ ] 1o - but would require an interpretation that, although Western RTOR was legal in
3 e o % 3 e s 1977, it was not practiced until 1978 in these areas of the state. Bicycle
g, 80 § . accidents in the same areas were higher than baseline in both 1977 and 1978,
p . r S w | by an average of about 30%; the difference, consistent with the other bicycle
< | < m a2 accident series although somewhat smaller, did reach statistical significance.

30 +82% 30 ‘-—

20 é’ 20 %

10 10 N RN

o - ‘ oL / BEELGW = ZEHhLBWw (ZZHEEW!)

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

o Hiseonsin one (szi(vc: Hiseonsin onie vor - ’5']:\'1 -Z‘.‘E ?ﬁ ( E zkfd: 5 E?ﬁ ) LI T :E) EESZ H: i% i 7:}: L)

(Not NYC)

*D. F. Preusser, W. A. Leaf, K. B. DeBartolo, R. D. Blomberg, M. M. Levy. The effect of right-turn-on-red on pedestrian and
bicyclist accidents. Journal of Safety Research, 13:45—55, 1982.
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The increases ranged from 43% to 107% for pedestrian accidents and 72% to 123% for bicyclist accidents. Over half of the accidents in
which a vehicle turned right at a signalized location after the adoption of Western RTOR involved a right turn on a red signal. *

Pedestrian Accidents per Year Bicycle Accidents per Year
Right Turning Vehicle at Signalized Location Right Turning Vehicle at Signalized Location
XS UID AN > TEREAT 5 DIE &K < EWTI D,
. +82%
1o *51% = 1 In the Other Outstate areas, pedestrian accidents rose sharply in 1978
150 H H 150 - after dropping shghtly in 1977, the first year after Western RTOR became
ut | - 140 legal, The average increase, 20%, was not statistically significant. Taken
I _ N _ of 53% over baseline would be statistically significant
] e % w - E z ‘ l % ’ | ' erpretation that, although Western RTOR was legal in
7 g o l-J\ d d until 1978 in these areas of the state. Bicycle
§ " g ¢ acciagents in tne same areas were higher than baseline in both 1977 and 1978,
S F g 60 | by an average of about 30%; the difference, consistent with the other bicycle
< | < u +‘lfi% 4 accident series although somewhat smaller, did reach statistical significance.
30 +82% 30
20 é’ % 20 %
10 10 RN ~ «
0 Pre Post Pre Post Pre Post Pre Post 0 Pre Post Pre Post Pre Post ﬁl# %b E‘I\ = %b\ia\ ‘l\ (Z Z \FQE"\ ! )
New New New ~ g~ ~— ~
s Wisconsn i v wacnsn - onio tor = HKRESTHIT (BAFEGSER) LTHEERIFIBEZ LV

(Not NYC)

*D. F. Preusser, W. A. Leaf, K. B. DeBartolo, R. D. Blomberg, M. M. Levy. The effect of right-turn-on-red on pedestrian and
bicyclist accidents. Journal of Safety Research, 13:45—55, 1982.
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The increases ranged from 43% to 107% for pedestrian accidents and 72% to 123% for bicyclist accidents. Over half of the accidents in
which a vehicle turned right at a signalized location after the adoption of Western RTOR involved a right turn on a red signal. *

I
Pedestrian Accidents per Year Bicycle Accidents per Year n % , ‘Jb —
Right Turning Vehicle at Signalized Location Right Turning Vehicle at Signalized Location , n

XD SEID N> TEHEAT 5D K < EWTI DY,

+82%
1o m *“% e In the Other Outstate areas, pedestrian accidents rose sharply in 1978
150 150 - after dropping shghtly in 1977, the first year after Western RTOR became
140 140 legal The average increase, 20%, was not statistically significant. Taken

130

120 of 53% over baseline would be statistically significant
o w z ' erpretation that, although Western RTOR was legal in
" ora L_ U\ :d until 1978 in these areas of the state. Bicycle

" F 2 acciagents in tne same areas were higher than baseline in both 1977 and 1978,
60
50

by an average of about 30%; the difference, consistent with the other hicycle
2% arridond cmaedaa  _1a1
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*D. F. Preusser, W. A. Leaf, K. B. DeBartolo, R. D. Blomberg, M. M. Levy. The effect of right-turn-on-red on pedestrian and
bicyclist accidents. Journal of Safety Research, 13:45—55, 1982.
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*S. N. Goodman. A dirty dozen: Twelve p-value misconceptions. Seminars in Hematology, 45:135—140, 2008.

p=0.05 %G5 IREKRINETHDIHEERDI 5% UH7E,

0 =0.05 DLSBBEETRHRWERIE, JIL—THEICENGZW EZERKT 5.
METNICAERLRERIIFHENICEETH S

PENO.06 K D KREWHR E /NS WIARIEFET 5.

pfEHVE UMZ IR R ERICX U CRF DLz iRt T

p =0.05 (F. BERFDOHETES UNMECD ZBWT—F 28R LI EZEKT %,
p=005¢ p<005ERILZ&ETHS.

0 EFFRERXDF TENININEZLDTHBZBIZIE, p=0015DEEF p<0.02 £F3)
p=0.05F RBEKHFZEALLELELS, F—EDRDDHEERN 5% UMW EZRT.
BEKEpP=005DTT, F—EDRDDHESR|EE% ICES.
HBDAEZEIWCERPFDOARDERENG D ZABVWERZTICED WO THNIE, FEIDO p EZFAWENETHD.
BRICET 2ER/PUEDFE I p ENERTHEINE DMCEDINRETH 5.
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https://repun-app.fish.nokudai.ac.jp/pluginfile.ohp/6536/mod_resource/content/1/% X & st . pdf
p.44, sREIZ L




