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1.1 RT—=)LINSA—=4 (BFE) OEDIEXR Ansari-Bradley #&7%E
RENT A—=ZDR—EZONTORETH 5.

1.1.1 fERE
ansari.test(x, y, alternative = c("two.sided", "less", "greater"),
exact = NULL, conf.int = FALSE, conf.level = 0.95, ...)
ansari.test(formula, data, subset, na.action, ...)

### exactRankTests 7 A4 7 7V
ansari.exact(x, y, alternative = c("two.sided", "less", "greater"),
exact = NULL, conf.int = FALSE, conf.level = 0.95, ...)

ansari.exact(formula, data, subset, na.action, ...)
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1.1.2 5%
X, y 2 DOT—HXT ML
alternarive KINIARGROFEFE "two.sided", "less", "greater" DU\T iU
RO 1 LFIETTH R
WRIRE/R D "two.sided" (F74/L 1)
RRREZR B "less" F721X "greater"
exact Ef7e P AEZFET A0 E 9 &R mEME
T 74V NI NULL THY, ZOEEITIE, TNENORECTHR T — X B
50 Aii T, Z A NRVE T ITITEMRZR P EEHET S
ansari.exact TlX, ¥4 BHHLAICHEM P HZFHATE S
conf.int FHEXMEEZHAET 255121X TRUE 218ET 5

conf.level

formula

data

subset
na.action

7 7 4/V hTlX FALSE (BHEXMIEFHHE L72WY)

EER

T 74/ ME 0.95

FEfE ~ A OR%E LI ET LR

VR UL N EYANIER B Gng v S RPE [

AFfE 2 BEERT 2 DOKEEZEFD factor B
ETFNRUCHTL BEHNT —H 7L —LICEaENI AT, thiaai
F—=H T L— L4

BT =2 OV Ty b

T—HXIZ NA BEEND & XA S (F)

7 7 /v ML getOption("na.action") ICK VW RENDHHD (HEFIX
na.omit PBE#%)

Z DO [ %

1.1.3 RY{&E

1.1.4 BE#H~DOAS

$ alternarive:

X SRR DR

1.1.5 BE#EHMrLDHA

$ statistic
$ p.value
$ null.vallue:
$ conf.int
$ estimate
$ method

$ data.name

s REERT A —H OO 5E X
 RENRT A—ZDOOHETEM (FEAMHE)
: FRE DFER

2 T — X OFLak

RENRTA—=2DH. T7 3V bTIE 1 (REARTXA—=20%1L)
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1.1.6 fHl1 2 D2DTFT—4RYH MNLTERE

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)

> ansari.test(x, y)
Ansari-Bradley test
data: x and y
AB = 98, p-value = 0.3725
alternative hypothesis: true ratio of scales is not equal to 1
Warning message:
BANDLI, EMR p BEftHTD5Z R TEERA

in: ansari.test.default(x, y)

> library(exactRankTests)
> ansari.exact(x, y) # [FfEN’H > THIEMZe P ENFHE IS

Ansari-Bradley test
data: x and y
AB = 98, p-value = 0.4624
alternative hypothesis: true ratio of scales is not equal to 1
> var.test(x, y) # XS T DT A MY v 7 HE
F test to compare two variances
data: x and y

F = 0.5413, num df = 12, denom df = 12, p-value 0.3014
alternative hypothesis: true ratio of variances is not equal to 1

95 percent confidence interval:
0.1651628 1.7739390
sample estimates:
ratio of variances
0.5412844
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1.1.7 $12 formula THEE

1R T—Z%27—X 7L —AZ LT formula ZHWTHRTE

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)
> df <- data.frame(data=c(x, y), group=rep(l:2, each=13))

> ansari.test(data ~ group, df)
Ansari-Bradley test

data: data by group
AB = 98, p-value = 0.3725
alternative hypothesis: true ratio of scales is not equal to 1

Warning message:
AANDDHID, Ef7: p HEFETLIZENTEERA
in: ansari.test.default(x = c(1, 2, 3, 2, 3, 4, 3, 3, 2, 2, 1, 2,

> var.test(data ~ group, df) # XfInT D/ NT A MU v 7 RRE
F test to compare two variances

data: data by group
F = 0.5413, num df = 12, denom df = 12, p-value = 0.3014
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:

0.1651628 1.7739390

sample estimates:

ratio of variances

0.5412844
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1.2 HEE—1%® Fligner-Killeen(A T4 7 V) &%

BIEARBED BRI —TdH D & ) IFIEGERIZ %9 % Fligner-Killeen (A7 1 7 V) MiE %
179.

fligner.test(x, ...)

fligner.test(x, g, ...)

fligner.test(formula, data, subset, na.action, ...)
1.2.1 5%

T—H X7 MUVETIZY A B

T —H X7 ML ETIE factor A7 V=7 b

(x NU R FOZEITITEEIND)
formula [/e0fE ~ AiRfE) oz Lie7 1

DAL R B R 2 W E 3 2 B 28 4K

FEIIK#EL KT factor 2%

data EFETNANARUCH T DBHRT —F 7 L —LIIEENDI D,
ENEGLT =427 L —L4

subset BET—2DY 7Ty b

na.action T—XIZ NA PEFENDL EEITHEA IS (F)

7 7 4V M getOption("na.action") IZX VD RENDHHD
(B 1L na.omit BA%0)
T DA DG %L

1.2.2 RYI{E
1.2.3 BE#HMrLDOHA

$ statistic : BUEMRIE (WA RO/ MITHED)
$ parameter : WA _FHAADOHME

$ p.value : PE

$ method  FRE DR

$ data.name : 7 —H OFtik
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1.2.4 f#l 3 DOAETRILT—E2ZHHTLTHD

> x <- C(1,273,2,3’4,3,2)

>y <- c(3,2,4,3,4,4,5,7)

>z <- C(4,574,5,6’7,6)

> fligner.test(list(x, y, z)) # VA Fzft)

Fligner-Killeen test of homogeneity of variances

data: 1list(x, y, z)
Fligner-Killeen:med chi-squared = 0.443, df = 2, p-value = 0.8013

> bartlett.test(list(x, y, z)) # XINT DT AN v I RRE
Bartlett test of homogeneity of variances

data: 1list(x, y, z)
Bartlett’s K-squared = 1.6265, df = 2, p-value = 0.4434

>d <- c(x, y, 2)
> g <- rep(1:3, c(8, 8, 7))
> fligner.test(d, g) # 7 — X7 kL& factor EHfED

Fligner-Killeen test of homogeneity of variances

data: d and g
Fligner-Killeen:med chi-squared = 0.443, df = 2, p-value = 0.8013

> bartlett.test(d, g) # XIS T DT A MY » I RRGE
Bartlett test of homogeneity of variances

data: d and g
Bartlett’s K-squared = 1.6265, df = 2, p-value = 0.4434

> df <- data.frame(data=c(x, y, z), group=rep(1:3, c(8,8,7)))
> fligner.test(data ~ group, df) # T —HT7L—LEHED

Fligner-Killeen test of homogeneity of variances

data: data by group
Fligner-Killeen:med chi-squared = 0.443, df = 2, p-value = 0.8013
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> bartlett.test(data ~ group, df) # XInT DT AN v T RRE
Bartlett test of homogeneity of variances

data: data by group
Bartlett’s K-squared = 1.6265, df = 2, p-value = 0.4434

1.3 Friedman DJELIFIEE

Wz LoENT oy 7T —2 (2% A Friedman ONENFIREZ1T 9. IREEGLL, 42
TOERONNEREIZZELV] ThHD.

friedman.test(y, ...)
friedman.test(y, groups, blocks, ...)
friedman.test(formula, data, subset, na.action, ...)
1.3.1 5%k
y T =KX NIVETILT — X175
groups y DT —ZXT MLDEXIX, y OBEENED I N—TIZET D%

#£9 factor A7 V=7 b
factor TRWIGAIZITEWEIND
x DMTHIDOSGEIZIXER I NS
blocks y BT —EXT MO EXX, y DEZENEDTay ZIZETH0%E
#£9 factor A7 V=7 b
factor TRWGHITIIEWRIND
x PMTHIDOGEIZIXER I N D
formula la b | cJ] ODEEZLEZET LA
a [FNERE A RET 2 BUEZE
b, c I/ N—T LT ayvrEFRT factor B

data EFTARUICH T DEENT =X 7 L —AICEENLE R BIT,
ThaeagteT —2 7 L —Ab4

subset BERT—2DY 78y b

na.action T—XIZ NA BEEND EXCHEAIND B (F)

7 7 4/ hX getOption("na.action") IZX VW RENDHHD
(J@% 1L na.omit BA%ED)
Z O D5H
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1.3.2 RYIE
1.3.3 BE#HhroDHA

$ statistic : FREMaAIE (WA RO MIUED)
$ parameter : WA IR/pAMOHEHEE

$ p.value : P H

$ method : BRE OFER

$ data.name : T —& Dk

1.3.4 #l 3 DOAETRILT—2ZHNHLTHD

> y <- matrix(c(8.8, 9.4, 9.9, 8.8, 9.4, 10.2, 10.1, 10.8, 10, 10.5,
+11.1, 8.7, 8.2, 10.3, 9.7), 5, 3)
>y
[,11 [,21 [,3l # 3 /)—7, 5 7Juvw/DOFr—X#
[1,] 8.8 10.2 11.1
[2,] 9.4 10.1 8.7
[3,] 9.9 10.8 8.2
[4,] 8.8 10.0 10.3
[5,] 9.4 10.5 9.7
> friedman.test(y) # T — ZTH R D BE

Friedman rank sum test

data: vy
Friedman chi-squared = 3.6, df = 2, p-value = 0.1653

>d <- c(8.8, 9.4, 9.9, 8.8, 9.4, 10.2, 10.1, 10.8, 10, 10.5,
+11.1, 8.7, 8.2, 10.3, 9.7)
> group <- rep(1:3, each=b)
> block <- rep(1:5, 3)
> group
[1] 111112222233333
> block

[1] 123451234512345
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> friedman.test(d, group, block) # 3 OOT—HXY NLEEDGE
Friedman rank sum test

data: d, group and block
Friedman chi-squared = 3.6, df = 2, p-value = 0.1653

> df <- data.frame(data=d, gr= group, bl=block)
> friedman.test(data ~ group | block, df) # T—H T L—LEMHHGA

Friedman rank sum test

data: data and group and block
Friedman chi-squared = 3.6, df = 2, p-value = 0.1653

1.4 Kruskal-Wallis QJEGSIFIFETE

Kruskal-Wallis ONENZFIMEE 2 FAT3 5. ML _FEARD wilcox.test &, 3 FEALL EIZHEEL
PRETHD. IRESGUY, 2 TOEROMNBEREIIZE LV ThHD.

kruskal.test(x, ...)
kruskal.test(x, g, ...)
kruskal.test(formula, data, subset, na.action, ...)

1.4.1 3l%

x T=HNX7 MVEITY AR
T—H X7 hLETIX factor A7 V=7 b
(x DU A NOBEITITEHIND)

formula [feinfilE ~ AAfE) D% LT L
A VI E R A B E 3 D B 25 4K
BT K HER RS factor XK

data T NRUICHTL BEENT — X 7 L—AIZEENDHEEITIL,
FThaegteTr —2 7 L —Ah%
subset BT —2DV 7Ty b

na.action T—HIZ NA DEEND EEICEH SIS (F)
7 7 4 /V hX getOption("na.action") IZX VD RENDHHD
(E7 X na.omit BE%0)
= Do 5 ¥
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1.42 RYI{E
1.4.3 BE#EHMrLDOHA

$ statistic : FREMaAIE (WA RO MIUED)
$ parameter : WA IR/pAMOHEHEE

$ p.value : P H

$ method : BRE OFER

$ data.name : T —& Dk

1.4.4 #l 3 DOAETRILT—2ZHHLTHD

> x <- ¢(1,2,3,2,3,4,3,2)

>y <-¢c(3,2,4,3,4,4,5,7)

> z <- ¢c(4,5,4,5,6,7,6)

> kruskal.test(list(x, y, z)) # UARMZMED

Kruskal-Wallis rank sum test

data: 1list(x, y, z)
Kruskal-Wallis chi-squared = 12.0914, df = 2, p-value = 0.002368

>d <-clx, y, 2)
> g <- rep(1:3, c(8, 8, 7))
> kruskal.test(d, g) # 7—H~7 ML factor D

Kruskal-Wallis rank sum test

data: d and g
Kruskal-Wallis chi-squared = 12.0914, df

2, p-value = 0.002368

> df <- data.frame(data=c(x, y, z), group=rep(1:3, c(8,8,7)))
> kruskal.test(data ~ group, df) # T—HX 7L —AL%HD

Kruskal-Wallis rank sum test

data: data by group
Kruskal-Wallis chi-squared = 12.0914, df = 2, p-value = 0.002368
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1.5 HDHDE—1%IZx9 5 Kolmogorov-Smirnov &€

—fERaETO T « AN TREEFITIEARaLEI T « AV THREEIT.

ks.test(x, y, ...

, alternative = c("two.sided", "less", "greater"),

exact = NULL)

1.5.1 3|
T—H~7 fL
—IEARE DG AT 2 KT LFS] "pnorm", "punif" 72L& "pk!
THEAREDBAITITT —F T b L
—NEARET y TOMERELIZEE, TO/HD/IRT A—H
alternative X[ RGERMDOFELH "two.sided", "less", "greater" DUV T iU
BHIO 1 LT TH v
W E 72 & "two.sided" (57 /L b)
FFRE2 B "less" F72IL "greater"
exact NULL £721% EMRPIEAFE TS0 E 97°% TRUE 7> FALSE THET S
THEARKEO M ARESCEMEN S 55 AT B P EIFEIRE TE
NULL Z45E LT &, —ERRETYH 7 AP A X0 100 KHEOHA,
BLOY, THEARREOWRE CHREEOY 78 A XOFEN 10000 A D
LAIITIEM, P ENFHESND
1.5.2 RYIE

1.5.3 BE#H~DAS

$ alternarive: X N ARGHDFEER

1.5.4 BE#HMrLDOHA

$ statistic
$ p.value
$ method
$ data.name

: FREOFHR]
s T — X DR
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1.5.5 fll —BREE

10 ~ 20 IZH5AT 5 —HEBLE A AR L=, ZOF —ZNERBIC ST L TWAHENE D 0
ETDH.

> x <- c¢(15.01, 19.7, 17.88, 19.02, 18.14, 18, 11.16, 17.17, 11.02,
+ 16.86, 15.72, 13.43, 10.96, 17.42, 14.23)
> ks.test(x, "punif", min=10, max=20) # 10 ~ 20 OFFHDO—EkIHiH ?

One-sample Kolmogorov-Smirnov test
data: x
D = 0.2193, p-value = 0.4073 # H oL HLH LW

alternative hypothesis: two.sided

> ks.test(x, "pnorm", mean=15, sd=2.5) # ‘FIE 15, (R 2.5 OIERSAMN?

One-sample Kolmogorov-Smirnov test

data: x
D = 0.3049, p-value = 0.09821 # ZHNHLEEILTE R0
alternative hypothesis: two.sided

1.5.6 ffl2 ZiZKERE

>x <-c¢(1,2,3,2,1,2,3,4,3,4,5,3,4,5,3,2)
>y <- ¢(3,2,3,4,5,3,2,2,2,2,2,3,4,5)
> ks.test(x, y)

Two-sample Kolmogorov-Smirnov test

data: x and y
= 0.125, p-value = 0.9998

alternative hypothesis: two.sided

Warning message:
ZAMBHDLI=O, ELW p HEHHETLHZENTEERA in: ks.test(x, y)
o EOBE X o —UITIEM TR,

MEfEZR P EZFHRTE RV LWH ZETH- T,

Role P EEFHR LTV 2D Tz,




@ 13/60 H

1.6 ZRETHDEIROAFMEICNT S McNemar RE

RIS ENR OAT & FNO RO KFREIZ KT D McNemar O A HEMBEZITH. KFDO~ 7
I —REIL 2 X 2 BEERDOGHETHDH. R TEZENE 3 X 3 LLEDOSEIRIZYLE U 7okt FRE
DA FERRE (goodness of fit test of symmetry) & 5 /3— L T\ %. 72k, SPSS A¥AR— kL
TWHDIEFE R EEHIOIEETSH S,

mcnemar.test(x, y = NULL, correct = TRUE)

1.6.1 3%
X TWRTTATAN DAY EIFR, £721% factor 7Y =7 b
y factor A7 V=7 bk (x DMTHIOLGEITITEHR N D)
correct 2X2PEFRDO L XIZOHREFNTHY, BEEMHOMIEEZITHI NE > DEEE
15
7 7 4/ NI TRUE GEFEMEOMEEZITH) THD
1.6.2 RYIE

1.6.3 BE#EMLDHA

$ statistic : MEHFIE (I ZFHMITHED)
$ parameter : WA IFEGAADHHE

$ p.value : PE

$ method  FRE DR

$ data.name : 7 —X OFtik

1.6.4 1 FEBEOIYUVRI—RKRE
D~ X~ —RREIL 2 X2 H5EEIZONWTOLDOTHDH

>x<-c(2,2,2,1,1,1, 1,1, 1,1,1, 2,1, 2,
>y <-c(2,1,2,2,2,2,1,2,2,2,1,2,1,1

» 2,2, 2,1, 2)
, 1
> mcnemar.test(x, y) # 2 DDOT —XXT M EHZ D55

» 2, 2,2, 1)
McNemar’s Chi-squared test with continuity correction

data: x and y
McNemar’s chi-squared = 0.3636, df = 1, p-value = 0.5465
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> z <- table(x, y)
> Z
y
X 12
137
246
> mcnemar.test(z) # 1741& L CHZB%GE

McNemar’s Chi-squared test with continuity correction

data: 2z

McNemar’s chi-squared = 0.3636, df = 1, p-value = 0.5465

> binom.test (4, 11) #2X2 DEIROL XD~ R —REILELRERD T,
# %|Z binom.test Z1{T9H DN LW

Exact binomial test

data: 4 and 11
number of successes = 4, number of trials = 11, p-value = 0.5488
alternative hypothesis: true probability of success is not equal to 0.5
95 percent confidence interval:
0.1092634 0.6920953
sample estimates:
probability of success
0.3636364

1.6.5 Hl2 WREINF-IIRIT—IRE

> x <- matrix(c(9, 3, 1, 4, 12, 5, 2, 4, 13), 3, 3)
> x
(,1] [,2] [,3]
[1,] 9 4 2
[2,] 3 12 4
(3,] 1 5 13
> mcnemar.test (x)

McNemar’s Chi-squared test

data: x
McNemar’s chi-squared = 0.5873, df = 3, p-value = 0.8993
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1.7 ZEERDAT—ILINT A—45 (BHE) OZEIZDLTO Mood BFE

THERD R — N RTG A =K (WARE) DFEIZHOWTO Mood MEZEITH.

mood.test(x, y, alternative = c("two.sided", "less", '"greater"), ...)
mood.test(formula, data, subset, na.action, ...)
1.7.1 5I1%

X, ¥ 2 ODT—HRT L

alternarive X ARGROFESE "two.sided", "less", "greater" DU T iLi»
BANOD 1 CFIZTTH L
WREZ: & "two.sided" (77 4L )

FRREZR B "less" F£721E "greater"

formula [fe0fE ~ AiAfE) OF%E LizE7 13
BT R EE RO e & D 2R
AT 2 BEaRT 2 DOKEEZEFD factor B

data ETNRICHTL DEEN T —H 7 L—AIZEEND5E1T,
ITnEEieTr —H% 7 L —24
subset BT —H2 DY 7T b

na.action T—HIZ NA BDEEND EXITEA IS (1)
7 7 4V hMX getOption("na.action") IZXL VD RENDHD
(A% X na.omit PE%R)
OO F ¥

1.7.2 RYIE
1.7.3 BE#H~DAH

$ alternarive: XI ARG DFEEE
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1.7.4 BE#HMrcOED

$ statistic : BREHF=

$ p.value : P E

$ null.vallue: RENRTA—FDL., T 74V T 1
(DFED, RENRTFA—=FPRELW)

conf.int : RE/NT XA —XDLOFEHEXIHE

estimate : RENT A —ZDOOHEEM (BEAMHE)

method . MRE OFER

$ data.name : T —X DOitak

©hH A fH

1.7.5 1l 2 20OT—48RY MNLTRE

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)

> mood.test(x, y)
Mood two-sample test of scale

data: x and y

Z = -1.3523, p-value = 0.1763

alternative hypothesis: two.sided

> ansari.test(x, y) # D/ T AN v JRE
Ansari-Bradley test

data: x and y

AB = 98, p-value = 0.3725

alternative hypothesis: true ratio of scales is not equal to 1

Warning message:

AABDHDID, EMER p HEFRTLZENTEEEA

in: ansari.test.default(x, y)
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> var.test(x, y) # XL T D37 A N v 7 HRE
F test to compare two variances

data: x and y
F = 0.5413, num df = 12, denom df = 12, p-value = 0.3014
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.1651628 1.7739390
sample estimates:
ratio of variances
0.5412844

7.6 2 formula THEFE
B1ERIULT—2%2F—&% 7L —AIZ LT formula ZHWTHE

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)
> df <- data.frame(data=c(x, y), group=rep(l:2, each=13))

> mood.test(data ~ group, df)
Mood two-sample test of scale

data: data by group

Z = -1.3523, p-value = 0.1763

alternative hypothesis: two.sided

> ansari.test(data ~ group, df) # BID/ L /XT A N v 7 RRE
Ansari-Bradley test

data: data by group

AB = 98, p-value = 0.3725

alternative hypothesis: true ratio of scales is not equal to 1

Warning message:

ZAMMBHDHI-0, IEfER p HEHAET L ENTETERA
in: ansari.test.default(x = c(1, 2, 3, 2, 3, 4, 3, 3, 2, 2, 1, 2,
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> var.test(data ~ group, df) # XfInT H/XF A MU » 7 HE
F test to compare two variances

data: data by group
F = 0.5413, num df = 12, denom df = 12, p-value = 0.3014
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.1651628 1.7739390
sample estimates:
ratio of variances
0.5412844

1.8 #BYEBELOENTAY Y F—2IZxT 5 Quade BFE
HYELOBNT By 7 7= S IZHT S Quade BEEEITTS.

quade.test(y, ...)

## BEED 83 AV v R

quade.test(y, groups, blocks, ...)

## 7 7 A "formula" (Zxf9 5 S3 AV v R
quade.test(formula, data, subset, na.action, ...)

1.9 ERMITxF S Shapiro-Wilk #&R7E
IEfIMEIZ%4 5 Shapiro-Wilk BE %217 9.

shapiro.test(x)
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1.10 Wilcoxon DELIFIETE
1. vANay VOB FIREZ1T 9.
2. AN DO FNENBEZITY. iUk, v «FA v h=—BE &S MR E %
5z 5.

HE AU THLDOTH B LW, (1) I EREZITRIED & 5 “AERDOYE OBE TH
D, KEDH DT — X DFEE AT —HEART — X 154 O HULOAE % 51\ T I NENL 2 FF
O, I EICRERS. (2)1F, ZHEROEEORETHY, T—HEFELHT (F—
NLTC) B AHTEARZ EIZIRfL O E & 5.

wilcox.test(x, y = NULL, alternative = c("two.sided", "less", "greater"),
mu = 0, paired = FALSE, exact = NULL, correct = TRUE,
conf.int = FALSE, conf.level = 0.95, ...)
wilcox.test(formula, data, subset, na.action, ...)

exactRankTests 74 77V

wilcox.exact(x, y = NULL, alternative = c("two.sided", "less", "greater"),
mu = 0, paired = FALSE,
exact = NULL, conf.int = FALSE, conf.level = 0.95, ...)
wilcox.exact(formula, data, subset, na.action, ...)
1.10.1 3%

T—H X7 fL
TR MV (CHERT — X OH
x PN Ex oG E, £ x, y 852 51T paired=TRUE
DRE I NT=5A1,
UANAT ) O SAHEMFIREEZS 2789 (mu 2L T
EARMHTHD Z L ORIE)
x, y BHEXLNTEEE, FOEEZRSTHHHTIDLITRE. b,
ZETEHEZTHLWbITTE.
alternarive XM ANFLOFEEH "two.sided", "less", "greater" DU TN
BAID 1 LT TH I
R E 72 B "two.sided" (57 /L )
FFEZ B "less" F721E "greater"
mu —IERDLGEIVIALE T A—H
THEAROGEIE T DALE D
774V FTIX 0
paired KIGED I D “IERT — X DFAIC TRUE ZIEET D
7 7 4V N Tl FALSE
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exact

correct

conf.int

conf.level

formula

data

subset

na.action

Ef7e P EAZFHBET 5581 TRUE ZfET D

T 7 4/V N TIEL NULL Th 223, T —XEM 50 KT, RINELLHA 72
BAIIIWNERLERIC LY TRUE Z4EE LD LR CIZAR D
(IEfE72 P EMFHE SND)

wilcox.exact TIE, AN > THIEMEZR P XA IND
HHEDHIEE L WA IZ FALSE 218 ET 5

77 4/ h TlL TRUE

—ERT — X OEEORUFPRAE, THEEART —Z DGEOMEDED
FHIRAZHAE T 58812 TRUE ZHEET D5

7 7 4V N Tl FALSE

fEHER

T 74V ME 0.95

(feinfiE ~ &AMl OF%E LizET L

FE MBI E R A R E T D EEZS 4K
FEIFRE AR T 2 DO KEZFFD factor B

formula CTIET AMEHETIE, —ERT—HDOLhEVHR—KT5
ETNRUICHTLS DEENT —F 7 L—AICEEN D LA,
ETNEELT —X 7L —L4

BET— 2OV Ty b

T—HIZ NA BNEEND EEICHEASNDEE (F)

7 7 4V hX getOption("na.action") IZXV/RENDHD
(GBI na.omit FA%)

Z Dt D 5%

1.10.2 RUfE

1.10.3 BEA#H~DAN

$ alternarive: XI ARG DFEEE
$ null.value : S TIREELZ mu

1.10.4 BE#HLDHA

$ statistic
$ parameter
$ p.value

$ conf.int
$ estimate
$ method

$ data.name

: BREREHE

: RERFHRED /T A —X
: P1H

s NLEREER OAF HE X

o CE R OHEEAE

: RRE OFER]

© T — X DRtk
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1.10.5 #Hl1 —#ZXT—4 mu=5 TXH#HH

> x <-c¢c(b, 3.9, 6.1, 5.6, 7, 4.9, 4.5, 6.6, 4.7, 4.6)
> wilcox.test(x, mu=5, conf.int=TRUE) # T —# /15 mu % 5|\ CH S NEN Fifs &

Wilcoxon signed rank test with continuity correction

data: x
V = 28, p-value = 0.5536
alternative hypothesis: true mu is not equal to 5
95 percent confidence interval:
4.499986 6.100022
sample estimates:
(pseudo)median # SE{CLH Jefi
5.292418

Warning messages:
1: BofEozw, B p HEitid 52N TEEEA

in: wilcox.test.default(x, mu = 5, conf.int = TRUE)
2: BrfEDY, EMREEKHZHET L LA TEEEA

in: wilcox.test.default(x, mu = 5, conf.int = TRUE)

H el EWoDlE, ZEEHST 0 IXRDT—403bDdE, ZOT—XIIAENRER
G2 RN DRREN DTN, fERYA X2 EOLIITHELZL bbbzt n
IEIME UL L. LL, LT =205, FHIZ mu EFELWT —F ZRNT
MOIRET B &

>x <- ¢c(3.9, 6.1, 5.6, 7, 4.9, 4.5, 6.6, 4.7, 4.6)
> wilcox.test(x, mu=5, conf.int=TRUE)

Wilcoxon signed rank test

data: x

V = 28, p-value = 0.5703

alternative hypothesis: true mu is not equal to 5

95 percent confidence interval:

4.5 6.3

sample estimates:

(pseudo)median

5.3

ERDDIENS, Hib>T 0 OF —FZERNTHLBETIUINNET RO LR D785 ?
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1.10.6 Hl2 XEDHZZBARAT—42 (EX mu=0 H)

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)

> wilcox.test(x, y, paired=TRUE) # 2 ©DD7 —H# X7 M %5 %,
paired=TRUE #fEiET %

Wilcoxon signed rank test with continuity correction
data: x and y
V = 19.5, p-value = 0.4355

alternative hypothesis: true mu is not equal to O

Warning messages:

1: ZADBDD, EER p HEFtRTLIERTESEEA

in: wilcox.test.default(x, y, paired = TRUE)
2: BufiED7/z, EffER p HEiHETL2IENnTEEEA
in: wilcox.test.default(x, y, paired = TRUE)

> libary(exactRankTests)
> wilcox.exact(x, y, paired=TRUE) # IEff/2 P fEZ KDV V/2 5 exactRankTest 7
1477V %

Exact Wilcoxon signed rank test

data: x and y
V = 19.5, p-value = 0.4336
alternative hypothesis: true mu is not equal to O

> wilcox.test(x-y) # BIEHZ LLEHERENASTND 1 DOT—HXT7 MEH 25
Wilcoxon signed rank test with continuity correction

data: x -y
V = 19.5, p-value = 0.4355 # MR TH LD, RUMEICRD
alternative hypothesis: true mu is not equal to O

Warning messages:

1: ZADBDHDT, EfER p HEitRiT5I R TEEEA
in: wilcox.test.default(x - y)

2: BofEn7zo, EMR p BEitR T2 0N TEEEA

in: wilcox.test.default(x - y)
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> wilcox.exact (x-y)
Exact Wilcoxon signed rank test
data: x -y

V = 19.5, p-value = 0.4336
alternative hypothesis: true mu is not equal to O

1.10.7 3 FEDHEWZEBERT—4E (ZI[E mu=0 H)

wilcox.test E WO AHTTH Y 25, HEIFEOLAHTS W ThH Y )b, FHERSNDHBRIER

FHEORINE ~ > - A4 v b =—RECERT D HARTHD

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)

> wilcox.test(x, y) # XIGDRV_HEART —X & L THRE
Wilcoxon rank sum test with continuity correction

data: x and y
W =73, p-value = 0.555
alternative hypothesis: true mu is not equal to O

Warning message:
BABDLHIZD, TR p HEFHETLZLENTEEEA

in: wilcox.test.default(x, y)
> wilcox.exact(x, y) # IEfE7: P fEDBR LW & &
Exact Wilcoxon rank sum test

data: x and y
W =73, p-value = 0.5863
alternative hypothesis: true mu is not equal to O

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)
> df <- data.frame(data=c(x, y), group=rep(1:2, each=13))
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> wilcox.test(data ~ group, df) # formula %f{H->T, XDV FERT—X L LT
FRE

Wilcoxon rank sum test with continuity correction
data: data by group

W =73, p-value = 0.555
alternative hypothesis: true mu is not equal to O

Warning message:
ZANDDT-, B p HEEFETLIZENTETETA
in: wilcox.test.default(x = c(1, 2, 3, 2, 3, 4, 3, 3, 2, 2, 1, 2,

1.10.8 #Hl4 T—E2EHHALZLVEZFIZ exact=FALSE %{8EL TH#5

> set.seed(11111) # ZAUZL, BRO L ZIZFEUHERDBHD L oIcEDBE U
> x <- rnorm(50)
> y <- rnorm(50, mean=1)
> wilcox.test(x, y)
Wilcoxon rank sum test with continuity correction
data: x and y
W = 661, p-value = 4.97e-05
alternative hypothesis: true mu is not equal to O
> wilcox.test(x, y, exact=TRUE)
Wilcoxon rank sum test
data: x and y

W = 661, p-value = 3.355e-05 # ME/MIED (ZEIIFEIZZR S 720 03)
alternative hypothesis: true mu is not equal to O
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2 INTAMYYHOKRERK
2.1 ZEXRDHBDOE—TEIZRT D Bartlett 1#&R5E
(8D DIERD SN —] &V IR ERET 5.

bartlett.test(x, ...)
bartlett.test(x, g, ...)
bartlett.test(formula, data, subset, na.action, ...)

2.1.1 3%

X T—H X7 MVETZIEY A B
TR 7 hLETIE factor A7 V=7 b
(x Y A NDOGEITITEHEIND)

formula feinfilE ~ AAfE) OF%E LIzt T7 L
FEABVE R B2 e 3 2 B AL
FEIIKHEL KT factor 2

data ETNRUICHTL DEBENT —H 7L —AIlEENDH 2D,
FThagieTr —47 L —24
subset BsRT—42DY 7y b

na.action T—ZIZ NA BEEND & ZITHEA SN DB% (F)
7 7 4V MX getOption("na.action") IZX VD RENDHD
(HH X na.omit B0
Z DD T

2.1.2 RYIE
2.1.3 BE#HLhDOHAD

$ statistic : MREHFIE (DA FHMITHED)
$ parameter : WA _F/HAADOHME

$ p.value : PE

$ method : FRE DFER

$ data.name : 7 —X OFtik
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2.1.4 $l 3 DOAHAETRLT—F2EDHLTHS

> x <-¢(1,2,3,2,3,4,3,2)

>y <- ¢(3,2,4,3,4,4,5,7)

>z <- ¢(4,5,4,5,6,7,6)

> bartlett.test(list(x, y, z)) # URRNEfES

Bartlett test of homogeneity of variances

data: 1list(x, y, z)
Bartlett’s K-squared = 1.6265, df = 2, p-value = 0.4434

>d <= c(x, y, z)
> g <- rep(1:3, c(8, 8, 7))
> bartlett.test(d, g) # 7 — X7 kL factor D

Bartlett test of homogeneity of variances

data: d and g
Bartlett’s K-squared = 1.6265, df = 2, p-value = 0.4434

> df <- data.frame(data=c(x, y, z), group=rep(1:3, c(8,8,7)))
> bartlett.test(data ~ group, df) # T—H T L—LEMHD

Bartlett test of homogeneity of variances

data: data by group
Bartlett’s K-squared = 1.6265, df = 2, p-value = 0.4434
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2.2 IEFHELZIERTE

YL X A AT ORI B3 2 BRI O EfE 22 RE, T 72 bbRIEEOREEIT .
EHELEUC X DMETIE RV, FMRRETHD. 7—FOREI n D95, FHLTWDE
MEFFSOLOOE x 55, FIEEN p THLINEIDERETH2HLDOTHS. n 2V/hEW
XTI, Fi72 PEABIEOIEI HREZEAT L EENTHLZ BB DHD, BYRO
TERML n BRELTH—ANCELE RV, n BREL THRIUL EMR P E 255 2
EINTED.

binom.test(x, n, p = 0.5, alternative = c("two.sided", "less", "greater"),
conf.level = 0.95)

2.2.1 3l#

x EHLTOWDREMAZRF> b DO
T=ZDORES (T —F D)
REEER (RGRIZ1T D REHER)
774/ hE 0.5
alternative RV ARELODOFEF "two.sided", "less", "greater" DU NTF ALA>
MR E 72 & "two.sided"
FRER 5 "less" 721 "greater"
77 # /L ME "two.sided"
conf.level (ELES
774 ME 0.95

2.2.2 RUYIE
2.2.3 BE#H~DOAS

statistic : FMELFFOL OO (H1# x THELZHD)
parameter : FEADOKEZ (Bt n THELEZLD)

null.value : REEER (518 p THRELZBH D)

alternative: XIVARELOFE (5144 alternative THELZH D)

€hH H H &P
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2.2.4 BE#HHLDOHD

$ p.value . P E GHERR)

$ conf.int  [EEERAE GHERS)

$ estimate : AEALFE GHEHER)

$ method . ME L4 ("Exact binomial test")
$ data.name : T —X DOitik

2.2.5 fil1

BHAHMEZ FIZITo7260, BlRIL20 A7, 2O B8136 AN ThHor-. Z Ol LM
BN L VAR X BN DD TIZRND?

fRERER © BT K DEW TR (BEEESR = 0.5)

WARER : BLICEXD2EVRD D (BEHEER < 0.5)

1T

> binom.test(6, 20, p=0.5, alternative="two.sided")
Exact binomial test

data: 6 and 20
number of successes = 6, number of trials = 20, p-value = 0.1153
alternative hypothesis: true probability of success is not equal to 0.5
95 percent confidence interval:
0.1189316 0.5427892
sample estimates:
probability of success
0.3

FAEFR

P A 0.1153 TH D720, IHEGGREZEIRT 5. 5F 0, Z OMEIIMERNC XV 4 g0
HDHEITNZR. P, 95% (EFEX L 0.1189316 ~ 0.5427892 TH v, IEARL KX 0.3 T
H5.
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2.2.6 {52

500 FAEEE %2 20 R 7= 6, FS 4 RILOH o7, 20 500 M EITFRSHIZ<

RN 0.5 AF) DO TIXZRnin?
IREERER . ROLEDLRI UMRTHS (BEE =0.5)
SRER - RAHIC W (BEEEER < 0.5)

=174

ANES:

> binom.test(4, 20, p=0.5, alternative="less")
Exact binomial test

data: 4 and 20
number of successes = 4, number of trials = 20, p-value = 0.005909
alternative hypothesis: true probability of success is less than 0.5
95 percent confidence interval:
0.0000000 0.4010281
sample estimates:
probability of success
0.2

FAERR

P fE2 0.005909 W %, IR AT 5. T70bb, Z0 500 HEEEENAHIZ W, 7

B, 95% XML 0 ~ 04010281 TH Y, HEARLEKIL 0.2 THD.

2.3 E#T—2IZxT % Pearson DH 1 BERTE
DEIRICKT DA HRMREZ FATT 5.
o 7 1 AEFIROMNIMEDIRE (GBI : A /BE) 2179.
o HUMIAREF (BEE M) DG EDOHIE Z17

_(

chisq.test(x, y = NULL, correct = TRUE, p = rep(1/length(x), length(x)),

rescale.p = FALSE, simulate.p.value = FALSE, B = 2000)

WE : VA ZFRBE LS DITEID e
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2.3.1 BI#
X (1) DEEITT v AEFRERTITVNDNEH O MO/
(2) OHEEIR, EROSMERT~7 L
y (1) T, x DMTHDOLEIFEMIND, 5 TRWEAIT ZEHKD
R VO
correct HEEORIEE LR & X FALSE #f5ET 5

77 4 /v MiE TRUE (EREMEDHIEZ %)

simulate.p.value=TRUE @ & XI(Z|E correct=FALSE & L THLEEIND
p (2) OHEEIL, BH T TV —OBERERRET S

A Sz & FIE, BRmER—E L ShD

(rep(1/length(x), length(x)))
rescale.p TRUR DL &, p OFFHDN 1 IZRD L OITEMBT D

77 4V MI FALSE

ZAL2S FALSE T p OAFHMED 1 IR bRne =T —I23 %
simulate.p.value

TRUE D& XL, T 7 « IARECL LY Iab—3ar%217oT

P fEZRDD

JEDFREE SN nBIEE T o F MMTERKL,

FDOHA ZRENBEINT DO LD b/hSWREIROEIGE P EE

THHLDOTHD
7 7 4V ME FALSE (B E « A ZF /542 HV 2 i i E)
B BT ANVRIRICEDGAEDY I 2 L — 3 UEK

F 7 #/L ~MX 2000 [H]

2.3.2 RYIE
2.3.3 BEH~DAND

$ observed s B (EE)

2.3.4 BEHHLLDOHSD

$ statistic : WA IEHEE

$ parameter : WA _IROAAOHMHE

$ p.value : P A

$ expected : JREEGELO T TOHFHE

$ residuals : %7 (bserved - expected) / sqrt(expected)
$ method  BRE OFER

$ data.name : T —& OFLR
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235 Hl1 HAZFBRE (HIMEORE, 2 x 258EIR)

> x <- matrix(c(5,3,2,9),2,2)
> chisq.test(x) # 7 74 /L b ClTERMHEOHMEEIT S

Pearson’s Chi-squared test with Yates’ continuity correction

data: x
X-squared = 2.2368, df = 1, p-value = 0.1348

Warning message: # HIFFEN 1 L FICRDEADRH DD, 5 LLTFIZRDEADEK
D 20% EBRDOIBHICZOBEER - URHD

A BFREPUIARIEHEDS LILEF A in: chisq.test(x)

> chisq.test(x, correct=FALSE) # HfttEDOMIEZITORWE T ITIIBIRMIZHRET D

Pearson’s Chi-squared test

data: x
X-squared = 3.9095, df = 1, p-value = 0.04801

Warning message:

71 A BEITPUIAEMNS LIVER A in: chisq.test(x, correct = FALSE)

> x <- matrix(c(52, 31, 22, 89)) # HAFHMEIZOWTRIEN 2 ITIUE, BEHEXA vbE—
(e avAA

> chisq.test (x)

Chi-squared test for given probabilities

data: x
X-squared = 54.866, df = 3, p-value = 7.333e-12
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23.6 B2 NAZFERE HIMEDRE, 2 x20FREYKRSNES)

> x <- matrix(c(20, 32, 13, 43, 54, 21), 2, 3)
> X
[,11 [,2] [,3]
[1,] 20 13 54
[2,] 32 43 21
> chisq.test(x)

Pearson’s Chi-squared test
data: x
X-squared = 32.9978, df = 2, p-value = 6.833e-08

2.3.7 $I3 HAZERE QEHODT—R2EZRIVMLELTERBLESE)

> x <- c(2,1,2,1,1,2,1,2,1,2,3,2,1,2,1,2,3,2,2,1,2,3,1)
>y <- c(2,1,2,2,2,1,1,1,1,1,2,1,2,2,2,1,2,1,2,1,1,2,1)
> chisq.test(x, y)

Pearson’s Chi-squared test
data: x and y
X-squared = 3.8932, df = 2, p-value = 0.1428

Warning message:

A BREPUIAEMS LIVERE A in: chisq.test(x, y)

> z <- table(x,y) # EERIUZ &I, x, v & table Bk T/ m A&EFH LT
> z

y
X 12

154

27 4

303
> chisq.test(z) # #EH% chisq.test IZB|EETDOLFRILTHD

Pearson’s Chi-squared test
data: =z
X-squared = 3.8932, df = 2, p-value = 0.1428

Warning message:

A BREPUIAIEHD S LILEF A in: chisq.test(z)
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2.3.8 fld HAZFERE (EoTFHNLAOYIaL—2aVIZEbER)

> x <- matrix(c(31,24,52,78), 2, 2)
> chisq.test(x)

Pearson’s Chi-squared test with Yates’ continuity correction

data: x
X-squared = 3.5483, df = 1, p-value = 0.05961

> chisq.test(x, simulate.p.value=TRUE) # 7 7/l hE 2000 DY I 2 b—T 3
NPPAETES

Pearson’s Chi-squared test with simulated p-value (based on 2000 replicates)

data: x
X-squared = 4.1837, df = NA, p-value = 0.05047

> chisq.test(x, simulate.p.value=TRUE, B=20000) # 20000 [F|DI I =2 L — 3 I(Z
X B R

Pearson’s Chi-squared test with simulated p-value (based on 20000 replicates

data: x
X-squared = 4.1837, df = NA, p-value = 0.04945

2.3.9 fl5 BEEDORTE (—HMEDRE)

YA anz 60 EHRS7ZHLTO LS ITho7z. 2OV A avdlAIZENALEN 1/6 TOT
bDH LV TR,

> x <- c(13, 27, 21, 24, 18, 17)
> chisq.test(x) # chisq.test(x, p=rep(1/6, 6)) &I[FLT

Chi-squared test for given probabilities

data: x
X-squared = 6.4, df = 5, p-value = 0.2692
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2.3.10 file BEEDRTE

A T OBARIER] 9:3:3:1 125 9 .

> x <- c(312, 98, 113, 40)
> chisq.test(x, p=c(9,3,3,1), rescale.p=TRUE) # SFIL T 1 [ZRb2WEIEZMH
& EITIE rescale.p=TRUE Z#HET 5

Chi-squared test for given probabilities

data: x
X-squared = 1.7934, df = 3, p-value = 0.6164

> chisq.test(x, p=c(9,3,3,1)/16) # 4L T 1 IZRD LI ITHETNIT LW
Chi-squared test for given probabilities

data: x
X-squared = 1.7934, df = 3, p-value = 0.6164

> chisq.test(x, p=c(9,3,3,1)) # AL T 1 IZRORWEAITIE, =7 —0N%ETSH
LI FIZ=F —chisq.test(x, p = c(9, 3, 3, 1))
EROKBIIL 1 TRITIZRD THA

2.3.11 f#Hl7 BEEDHRE (EVT - WLOXKIZKB5E)
SEFOBE L EY, R CEMNE TS T A THEITTHEDICERR 5.

> chisq.test(c(3,2,5,4), simulate.p.value=TRUE)

Chi-squared test for given probabilities with simulated p-value (based

on 2000 replicates)

data: c(3, 2, 5, 4)
X-squared = 1.4286, df = NA, p-value = 0.8041
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2.4 ®ITHE-o-ZEXREORE FHEDRE
T OFBABMRORMREEIT O . *HI 72 o TAEARM O BHE DR E %, Pearson OFHZRAH

BIFREL (18 D E RO R,

B oo ZHWTIITTS.

Kendall OIEMFABIFREL ©, F 721 Spearman DJELIFHEIFR

cor.test(x, ...)
cor.test(x, y, alternative = c("two.sided", "less", "greater"),
method = c("pearson", "kendall", "spearman"),
exact = NULL, conf.level = 0.95, ...)
cor.test(formula, data, subset, na.action, ...)
2.4.1 BI#
X, y T —H T FL
alternarive X NARGROFESE "two.sided", "less", "greater" DUV T AL»
BHID 1 SCFETTH R
WA EZR S "two.sided" (T 74/ 1)
RRER B "less" 721 "greater"
method 3 ORI D EivaE W5 ) % "pearson", "kendall",
"spearman" DOWTNINTHRET S
1 XFTHENEDLRNY
exact method="kendall" DLHFEIZOHRIEETE D, T 74/ FTiX
NULL &725>TED,
T — & OFAEDS 50 A CRMED 72 1T AVXERMEZR P fEZRD D
NV TIEEDPNTWRWD, Ta s T L8y — Akt k,
method="spearman" M¥EH, n 25 1290 LLFR 5,
EfE7e p HZIRTZ ENDOND
Hbold, FMENRGLILAICIE n DI LD TYH
Ef72 P ETIEZRNEWI T =Xyt —UR D
conf.lebel  fH#HK
7 7 % /L K TIL 95%
formula [~ u + v] OE LEET LA
u, v IZRILEIZEFOT =X TRV EWIT RN
data EFTFARITHTLS D u, v RT—F 7 L—L2OEHDOELEITIT,
FOT—H T L—hA
subset BET -2 7y b
na.action T—HIZ NA BEEND EEIEHA SN ()

7 7 4V NI getOption("na.action") IZL D/ RENDHED
(JB% 1L na.omit BA%0)
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2.42 RYIE
2.4.3 BEH~DARN

$ alternarive: JREE(GHOFEER

2.4.4 BE#EHLhLOHAD

$ statistic : WTHEF
l

$ parameter : t /3Af
$ p.value : P E

$ estimate : FEAFHEIREK

$ conf.int : FHHBIRED(EHHX R

$ null.value : JRHEE(RFLO T CTORAERESRE (FiZ 0 TH 5.
Tebb, EHEEKRETHD)

$ method : KRE DFER]

$ data.name : T —F DOFtik

2.4.5 1 3 BEOMHBERBIZIOLWVTHRELTHS

> x <- ¢(8,2,5,4,6,5,7,5,8,7,9)
> Y <- C(1:3:4,2,6’5,8,6:5,2,5)

> cor.test(x, y, method="p") # BT YV » OFEFMHERI
Pearson’s product-moment correlation

data: x and y
t =1.7463, df = 9, p-value = 0.1147
alternative hypothesis: true correlation is not equal to O
95 percent confidence interval:
-0.1386361 0.8472623
sample estimates:
cor
0.503077




37/60 E

> cor.test(x, y, method="s") # A Y7~ DOIENFHEIFREL
Spearman’s rank correlation rho

data: x and y
S = 110.7689, p-value = 0.1203
alternative hypothesis: true rho is not equal to O
sample estimates:
rho
0.4965048

Warning message:
A A DIDIERMER p BEFHETHIENTEEEA
in: cor.test.default(x, y, method = "s")

> cor.test(x, y, method="k") # 7 N—/LOE{LLFHBEIFREL
Kendall’s rank correlation tau

data: x and y
z = 1.6063, p-value = 0.1082
alternative hypothesis: true tau is not equal to O
sample estimates:
tau
0.396059

Warning message:
A DIZHIEMER p HEEZFHRT LI ENTEEEA
in: cor.test.default(x, y, method = "k")

2.4.6 2 formula ZHWTHA%

> x <- ¢(3,2,5,4,6,5,7,5,8,7,9)
>y <- c(1,3,4,2,6,5,8,6,5,2,5)
> df <- data.frame(dx=x, dy=y)
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> cor.test(” dx + dy, df, method="p") # 7 YV L OIEZFIHELREL
Pearson’s product-moment correlation

data: dx and dy
t =1.7463, df = 9, p-value = 0.1147
alternative hypothesis: true correlation is not equal to O
95 percent confidence interval:
-0.1386361 0.8472623
sample estimates:
cor
0.503077

> cor.test(” dx + dy, df, method="s") # A7~ ONEANAHEEFREL
Spearman’s rank correlation rho

data: dx and dy
S = 110.7689, p-value = 0.1203
alternative hypothesis: true rho is not equal to O
sample estimates:
rho
0.4965048

Warning message:
A DIZHIEMER p HEEZFHRT LI ENTEEEA
in: cor.test.default(x = c(3, 2, 5, 4, 6, 5, 7, 5, 8, 7, 9),

> cor.test(” dx + dy, df, method="k") # 7 N—/LDIENLLAHBEFREL
Kendall’s rank correlation tau

data: dx and dy
z = 1.6063, p-value = 0.1082
alternative hypothesis: true tau is not equal to O
sample estimates:
tau
0.396059

Warning message:
A DIHIEMR p HEZARET LI ENTEEEA
in: cor.test.default(x = c(3, 2, 5, 4, 6, 5, 7, 5, 8, 7, 9),
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2.5 EH#T—2IZ%9 B Fisher OIEHERE

JEOFNDNEE S T2 EIROIT EFINMILTH D & O IR RIS KT 2 Fisher D IERER
ExEITT 5. 2 X 2HREBOHEIITBEEMI M2 L TESITHMENMTON DD, £
FOREWHERZ LFHFERDPREI SR TREP TERVWEEDRHD.

fisher.test(x, y = NULL, workspace = 200000, hybrid = FALSE,
control = 1list(), or = 1, alternative = "two.sided",
conf.level = 0.95)

2.5.1 3l#

1T TR I N R pEIFE, £7201E factor 7V =7 |
x 2 factor A7 V=7 hDELE, 9 —DD factor 7V =V b
x &y OREIIIHELI 2R 50
farius—h £ 723 B RIBIEO S EIZITEY BrR)viu b
x PTHID & EIITmE I N D
workspace Py RU—=7 « 7)ITY ZATHWLNAEEMEEDOKE I
(4 /34 HLAD)
hybrid 2X2 KD b RERDERO L EZIZDOHBIEETE D
FBUT - ANVBIEIC K VIR P EEZRD D
7 7 4/ ME FALSE
alternarive X \ARGROFESE "two.sided", "less", "greater" DUV T {Li»
BHIDO 1 SLFEFTH R
MAFRE 72 & "two.sided" (T 74/ 1)
RAIFRER B "less" F£721E "greater"
FRETEHDIE, 2 X2 DEROLZLHDH
ZNLL EOBEIET 7 4 v b OBHIRRE D F
or SR TOA ~ Rtk
T7HNETIE 1 (TEFIRMNITHDZ L, HDWVITRDZEN
0 ThdI&EEM) HBETEDLHDIE, 2X2 HERDLGHDH
conf.int EBHEBMEZ R T2 E I DERET D
7 7 4/ N TlE TRUE
FRETE DD, 2 X2 BEEOEEDH
conf.level (ELEES
T 74 M 0.95
FEETELDIE, 2 X2 HEROBEEDH




R 40/60 H

2.5.2 RYIE
2.5.3 BEH~DAN

$ null.value : S TREINT or DIHE
$ alternarive: X NARGnDFEER

2.5.4 BE#EHLLDOHAN

$ p.value : P fE

$ conf.int : A v XHOEEIXHE (2 X 2 5FROLGEDH)

$ estimate : A v ALLOHEEM (RIUTRAMHEE TH L Z LITHER)
$ method : RE DOFER

$ data.name : T —X DOtk

2.5.5 fil12x2RERDIES

#x, y 52554 factor 77V 7 TR THLERW (NECTEHLIND)
> X <_ C("a", "a"’ ||b||’ "b", ||a||, ||b||’ ||a||)
> y <_ C("m", "m", "m”, ”f"’ ||f||, ||f||, "m”)

> fisher.test(x, y)
Fisher’s Exact Test for Count Data

data: x and y

p-value = 0.4857

alternative hypothesis: true odds ratio is not equal to 1
95 percent confidence interval:

0.002141305 8.845590751

sample estimates:

odds ratio

0.2247395

# 1T % 52 D56 x, y 52556 ThH, MRIINEHTOREIELIE>TND
> table(x, y)
y
X fm
al3
b21
> tbl <- table(x, y)
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> fisher.test(tbl)

Fisher’s Exact Test for Count Data

data: tbl

p-value = 0.4857

alternative hypothesis: true odds ratio is not equal to 1
95 percent confidence interval:

0.002141305 8.845590751

sample estimates:
odds ratio

0.2247395

2.5.6 2 RETDERDEZEE

> x <- matrix(c(3,2,4, 5,4,2, 1,2,4, 5,4,3), 3, 4)
> X

(.11 [,2] [,3] [,4]

[1,] 3 5 1 5# ZOLXH7, 3X4 pERTHLH-EWVIHIRIZHAEIND
[2,] 2 4 2 4

[3,] 4 2 4 3
> fisher.test(x)

Fisher’s Exact Test for Count Data

data: x
p—value = 0.6977

alternative hypothesis: two.sided # 2 X 2 X0 RE R EIRTITE ISHARE
Th 5

# Ay AHRZ OFHERAUTER S ewn

2.5.7 H13 FEENKEGYEREREZRECTILENHSER

> x <- matrix(c(12,43,25, 12,46, 20, 10,50,32),3,3)
> X
[,11 [,2] [,3]
1,] 12 12 10
[2,] 43 46 50
[3,] 25 20 32
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> fisher.test(x)

LUFIZ=7 —fisher.test(x) : FEXACT error 6. # {EEMBNANELTEWVWI T —Ay
-

LDKEY is too small for this problem.

Try increasing the size of the workspace.

> fisher.test(x, workspace=3000000) # {EHEFHKZHELL THD

Fisher’s Exact Test for Count Data

data: x

p-value = 0.6955

alternative hypothesis: two.sided

> fisher.test(x, workspace=3000000, hybrid=TRUE) # hybrid=TRUE THE L TH%

Fisher’s Exact Test for Count Data

data: x
p-value = 0.6926
alternative hypothesis: two.sided

Warning message:

p MHIXIELL 20 LLEEA

in : fisher.test(x, workspace = 3e+06, hybrid = TRUE)

HTELS Wt ] W) DIEFFEWVIRE T, NEE TRV G] EWHRE. fhiEX P E
TIERVDTEN D

> chisq.test(x) # B A /A% A DMLl

Pearson’s Chi-squared test
data: x

X-squared = 2.1903, df = 4, p-value = 0.7008 # TN KWV & RDHENE B D 00T
NZXD0y

2.6 Cochran-Mantel-Haenszel 711 BERE

SO EAEANRENE NWHIED T T, oD FNELENE BRI M Th
% L ) RGO Cochran-Mantel-Haenszel 7 A HEMEZ FEITT 5.

mantelhaen.test(x, y = NULL, z = NULL,
alternative = c("two.sided", "less", "greater"),
correct = TRUE, exact = FALSE, conf.level = 0.95)
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2.7 —REEEREFERDFHDR—HERE

—EED 2 b L<IXENLU EOIEHEARD Y OFR—ME2RET 5. oiiisd L FE—
TR THERW.

oneway.test(formula, data, subset, na.action, var.equal = FALSE)

2.7.1 3BlI#

formula FEOME ~ EE] OB E LTIZET LA
FEIE T EIE 2 f e T D U 254K
FEIIRE DK AEE 2 RTEE
VoL factor TR THEIWE D722, o s DR E T
HBHDT, factor (2L TEHL O)NMEEE

data EFTNARICHTL DEHNT —F 7 L—LIZEEND5EIT,
ETNnEEahe T —X 7L —L4

subset FFvav. BET 2OV Ty R

na.action T—HIZ NA NEENDH EXITHEMAINDBE (F)
7 7 4/ MX getOption("na.action") IZX VW RENDHHD
(GEHE 1L na.omit BE%0)

var.equal HOWMAENET D%5AIC TRUE 21 8ET 5 (HREICEL<
By EFoihTcnsg Hik)
7 7 4V NE FALSE (2785 T\ 5 O CHE DL
(M. —HEARD & & D Welch DIFIEDYLIE)

2.7.2 RYfE
$ statistic : F fiat=
$ parameter : HHJE (var.equal=FALSE DL AII/NIBEBEICRDLZ ENH D)
$ p.value : PE
$ method : FRIE DR
$ data.name : T —& OFLR

2.7.3

> x <- ¢(1,2,3,2,1,2,3,4) # 8 HDOT—X
>y <- ¢(2,1,2,3,2,2,1) # 7 HOT—H

> z <- ¢(3,2,1,2,3,4,5) 7 H{oOF—X%
>d <= cx, y, 2) # —OIE LD
> d
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[1] 1232123421232213212345
> g <- factor(rep(1:3, c(8, 7, 7))) # JNV—T%KT factor 1ED

> g
1] 1111111122222223333333
Levels: 1 2 3 # BT — 2D X922 BN HEIT factor
> oneway.test(d ~ g) # 7 7 4V b TIRESBEUE LRV RE

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

data: d and g
F = 1.5355, num df = 2.000, denom df = 11.848, p-value = 0.2553

> oneway.test(d ~ g, var.equal=TRUE) # LROEFEEICEH > TV DS AR
T DIRE

One-way analysis of means

data: d and g
F = 1.5935, num df = 2, denom df = 19, p-value = 0.2292

2.8 HHOITIL—TOHEOR—HEDORE

BED 7 N—T DR (EEER) BEL, F035 2 5N EICE L &0 ) IR %
MET 5.

o BHDRLLRNELE L W\ E ) D iET 5.
o HLLENHHMEMTHIME I DRIET D, (—HEARLIZES 22

prop.test(x, n, p = NULL,
alternative = c("two.sided", "less", "greater"),
conf.level = 0.95, correct = TRUE)
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2.8.1 3Bl

x HEHLTWDEEZ RO b D0 (i) &7 hd,
FEZEFF > TV D b DR > T Wb DD EE K3 2 5|D1T4

n BHOERORE I ZRTT ML (x DMTHID & EITITEH SN D)

p R EZE LW E S DB RFEDME (kDb =R)
—ERO L EZDOT 74V ME 0.5
BEIEROLGAEIZ p 525 & X123,
p DEZHBIIREOHEFR L TR TR L 2N
(BEICHEET D EVWS 2 L)

alternative XV ARFLOFHEFH "two.sided", "less", "greater" DUV T iU
BAID 1L SLFIETTH I
MR E 72 & "two.sided" (57 /L b)
FAREZR B "less" F£721E "greater"
FHETZ DL, —EAOEAE L, “HEART p ZHELZWVWEGEEDH
“RERLL EOYAIET 7 4 v b ORI E D A

conf.level [EfER
F 74V T 0.95
RETEDDIL, EARDHE L ERDLEEDH

correct A T —YDIEE L7 & (21X FALSE #48ET 5
7 7 4 /v NX TRUE

2.8.2 RUYIE
2.8.3 BE#H~DAS

$ null.value : S THREINTZ p OHE
$ alternarive: XN ARGnDFEEE

2.8.4 BEHHLDOHSD

$ statistic : WA EHEFE

$ parameter : WA IR/pAMOHEHE

$ p.value : P A

$ estimate : FEARLLE

$ conf.int : —HEARDEE, TIEART p BEEINRWIEOZDKRIE
$ method : RRE DFER

$ data.name : T —Z DOitaR
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2.85 Hl1 —EERDZE (BLEDIRE)

FREIESE 0.5 C, 50 fafTH 35 [HIEkIh L7=8%6 ORIE.

> prop.test(35, 50, p=0.5) # EHLILEUC L DD T, BEIOTIEARW.
#1Z binom.test &5 L.
# p=0.5 |7 74/ MO THELZRS THREL
1-sample proportions test with continuity correction

data: 35 out of 50, null probability 0.5
X-squared = 7.22, df = 1, p-value = 0.00721
alternative hypothesis: true p is not equal to 0.5
95 percent confidence interval:

0.5521660 0.8171438

sample estimates:

%
0.7

> binom.test (35, 50, p=0.5) # FCZ &% binom.test TG (ZHLHMN
1EA)

Exact binomial test

data: 35 and 50
number of successes = 35, number of trials = 50, p-value = 0.0066
alternative hypothesis: true probability of success is not equal to 0.5
95 percent confidence interval:
0.5539177 0.8213822
sample estimates:
probability of success
0.7
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2.8.6 2 HEHERTHILEEFEEL-LE

R DO WFHE Z p, REEEOHREE 1-p 25RO, HBITHEOD A “FEELFL LD
ICHREEZEDDLI LD TH 5.

> prop.test(c(35,30,32), c(50,60,65), p=c(0.5, 0.4, 0.6))
3-sample test for given proportions without continuity correction

data: <¢(35, 30, 32) out of c(50, 60, 65), null probabilities c(0.5, 0.4, 0.6
X-squared = 13.641, df = 3, p-value = 0.003437
alternative hypothesis: two.sided
null values:
prop 1 prop 2 prop 3
0.5 0.4 0.6
sample estimates:
prop 1 prop 2 prop 3
0.7000000 0.5000000 0.4923077

2.8.7 #Hl3 ZEXDGE (LEODEDKRE)

A ==Y DMIENRT 7+ /v b, FRBESITZD, HROZEDFEEKH GROLND

UTFTDXEIR 22X 25ERICEEDONDT —XDWREELT D
#EA BEB AEf
%th 35 30 65
B 15 30 45
A% 50 60 110
> prop.test(c(35,30), c(50,60)) # SREDORIELIEARY A X2 ANT19%

& Z

2-sample test for equality of proportions with continuity correction

data: c¢(35, 30) out of c(50, 60)
X-squared = 3.7234, df = 1, p-value = 0.05366
alternative hypothesis: two.sided
95 percent confidence interval:
0.002389771 0.397610229
sample estimates:
prop 1 prop 2
0.7 0.5
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> prop.test(matrix(c(35, 30, 15, 30), 2,2)) # AKINEDF| & KBELDFN DG 70 HAT
N N1 25L&

2-sample test for equality of proportions with continuity correction

data: matrix(c(35, 30, 15, 30), 2, 2)
X-squared = 3.7234, df = 1, p-value = 0.05366 # MIREN S LR URERIC
2%
alternative hypothesis: two.sided
95 percent confidence interval:
0.002389771 0.397610229
sample estimates:
prop 1 prop 2
0.7 0.5

> chisq.test(matrix(c(35,15,30,30),2,2)) # [l U7 —# % chisq.test TH
ELTH (Flld) FUEERICRD

Pearson’s Chi-squared test with Yates’ continuity correction

data: matrix(c(35, 15, 30, 30), 2, 2)
X-squared = 3.7234, df = 1, p-value = 0.05366

288 #Hl4 HBHHOBEDGEEDLEODEDRE

> prop.test(c(35,30,32), c(50,60,65)) # correct=FALSE Z#{5E L CHEH I NG
3-sample test for equality of proportions without continuity correction

data: c¢(35, 30, 32) out of c(50, 60, 65)
X-squared = 6.0235, df = 2, p-value = 0.0492
alternative hypothesis: two.sided # HIZH{HIRREIZ/L 5
sample estimates:

prop 1 prop 2 prop 3
0.7000000 0.5000000 0.4923077

|
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29 HERDPOEMICHT H5HhM BFERTE

R OMEANI T DA BRMEZIT Y. DFE D, XA XD socre 1206 U TELT 5 &
VN D JRIPTRISTARGRAZ X D M IS i 7 i e T 5. BEE Tl score 127 /0— 7% (1,2,,,k)
EIh5b.

prop.trend.test(x, n, score = 1:length(x))

2.10 Student O t ¥&E
TSRS B THE L SR R T,
o MO A TPHEOEORE DD TtHE) 2175,

— THEEROSENELWN EERET HHES
— THEROGEPELWZ EERELRWGS (ZHLRT 74/ b THDH Z EILER)

o XIEDH D “HEARDTEDZDREZAT .
o —IEARDRLFHDORIE ZIT 5.

t.test(x, y = NULL, alternative = c("two.sided", "less", "greater"),

mu = 0, paired = FALSE, var.equal = FALSE, conf.level = 0.95, ...)
t.test(formula, data, subset, na.action, ...)
2.10.1 35|%
b’ TR ERT T ML
y TR ERT T MV (AERORE DA IZITERE)

alternative XV ARFLOFEFH "two.sided", "less", "greater" DU T iU
RAID 1 LFIZTTH L
MR E?2 S "two.sided"
FAEZR B "less" F£721E "greater"
7 7 4V ME "two.sided"

mu TAEARE DA ITII R D7
—HEARRE DY AT R O fE
paired KIS D & D “FERD R DAEDKRE 21T 2 5EC TRUIE 2H8ET 5

F 7 # )L ML FALSE (272> T\ 5%
var.equal JNZ AEARE DG E TESBMAET 585G TRUE ZfRET S
F 7 4L MX FALSE (272> CW5% (Welch DOFEICEL D t RENTHOILD)
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conf.level [EfER
77/ X 0.95
formula [l - FifE) oF%E LizeT 1

BV EEE & 1R e D BUE A K
i 282 £ T 2 o0KHEE D factor B

data EFNRITHTL BLEEN T —F 7 L — LG ENLBEITEN,
ater—H 7 L — L4
subset BIsSRT—H DY T b

na.action T —XIZ NA BEEND L XITHEAINHE% (F)
7 7 #/V MX getOption("na.action") IZX VU RENDHBHD
(A% IL na.omit BI%R)
saQLiNOEIE's

2.10.2 RYI{&A
2.10.3 BE#H~DARD

$ null.value : FRFEHOEF-IIRFEY (mu THRELZH D)
$ alternative: XN ARGnDFEEE

2.10.4 BE#EHMrLDOERN

$ statistic : t Mit=
$ parameter : HHE (Welch OHEDGEIINIBHBEIIRDZ ENnH D)
$ p.value : P fH

$ conf.int : FREHIOZEF L ITRREE OEEIE R E
$ estimate : PEANE) (RREHOHEEE)

$ method : FREDFER]

$ data.name : T —X DOFtik
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2.10.5 fl1 BMIZFEROFHEDEDIRE ; FELRWERE LB LEE—Welch DFHE

THOT—F%, OO ML (x,y72E) ELTHELT, ttest(x,y) REETHILEL
WETTHD., T—HT7L—LELTHESIN TS EEE, 7 LBROZ L.

> x <- ¢(2,3,2,1,3,5,6)
>y <- ¢(3,2,4,3,6,7,9,6)
> t.test(x, y) # t.test(x, y, var.equal=FALSE) & [F U

Welch Two Sample t-test # Welch D HIEIZ XK DME

data: x and y
t = -1.7219, df = 12.708, p-value = 0.1093 # /JAHBED P EAFHHEIND
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval: # 95% {5#HXI[H
-4.192659 0.478373 # FRPEIOZEOEHMRIME (FIEHERAE & EAERER A E)
sample estimates: # fEALEY
mean of x mean of y
3.142857 5.000000
518 mu (2 XV FRE L2 R OO mHEEEIZ T O L IS T i T 5

> a <-t.test(x, y)

> a$null.value

difference in means # R D
0

2.10.6 $l2 HWITERKOEHEDEDRTE ; FEHEEFRET 554

> x <- ¢(2,3,2,1,3,5,6)
>y <- ¢(3,2,4,3,6,7,9,6)
> t.test(x, y, var.equal=TRUE) # var.equal=TRUE ZHi/R L72\ & W T2

Two Sample t-test # D t MENITONIT

data: x and y
t = -1.6864, df = 13, p-value = 0.1155
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-4.2362138 0.5219281 # IR/ SIEMEHIRIA S e 5
sample estimates:
mean of x mean of y
3.142857 5.000000
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2.10.7 Hl3 XIEDHZHIEZERADEHEDEDETE

> a <- ¢(1,3,2,4,3,2) # XD HLHT—H
> b <- c(2,4,1,6,5,4)
> t.test(a, b, paired=TRUE) # paired=TRUE Z+f5iET 52 &

Paired t-test # \WbhWd [XSDOH 5 t BE] »MMTbihvi

data: a and b
t = -2.4445, df = 5, p-value = 0.05833

alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval: # ZEDREFEEID(EHHX ]

-2.39350436 0.06017103

sample estimates: ZDEEARN-Z)
mean of the differences

-1.166667

2.10.8 #l4 BFHOHEE (—EX)

Bl 3 DRIEDH DT —F DEERMST2T = 2ffi ) &L, —IEARDKRE (BFHORME)
2722 (RERITHEDOH DT —Fafiolc b T LFL) .

> a <- ¢(1,3,2,4,3,2) # Mu0dHbHT—H

> Db <- c(2,4,1,6,5,4)

> dif <- a-b

> dif

1] -1 -1 1 -2 -2 -2

> t.test(dif) # ARIDORWEIEDN 1 SDOHAEE, —EAREIZRD

One Sample t-test # —IEAME (FRFHOKE) THD

data: dif

t = -2.4445, df = 5, p-value = 0.05833

alternative hypothesis: true mean is not equal to O

95 percent confidence interval: ‘PHMEOZEOFHEXME (FEILT 74/ h® 0)
-2.39350436 0.06017103

sample estimates:

mean of x

-1.166667
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2.

10.9 #Hl5 BIEHOKRE (—1ZXK)

> x <-¢(9, 9.3, 11.1, 10, 9.1, 10.6, 8.9, 9.6, 8.5, 9.2)
> t.test(x, mu=9) # RREEN 9 THIHINDKRIE

One Sample t-test # —IEAME (FREHOMKE) ThHD

data: x
t = 2.0663, df = 9, p-value = 0.06877
alternative hypothesis: true mean is not equal to 9
95 percent confidence interval: # FRRFEXJOFHEX[H
8.949772 10.110228
sample estimates: # PEAYY (REEXHOHEEE)
mean of x
9.53

2

.10.10 6 =ETIKIZKBIEE

Bl 1 LIRICZ & ERDRNE

x <- ¢(2,3,2,1,3,5,6)

y <- ¢(3,2,4,3,6,7,9,6)

data <- ¢(2,3,2,1,3,5,6, 3,2,4,3,6,7,9,6)

group <- factor(c(rep("male", 7), rep("female", 8)),
levels=c("male", "female"))

group # factor BA¥K®D levels 5I4IT KV WUNCHRET 2 N RELAS 720

[1] male male male male male male male female female

vV + V V V V

[10] female female female female female female
Levels: male female
> t.test(data

group)
Welch Two Sample t-test

data: data by group
t =-1.7219, df = 12.708, p-value = 0.1093
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:

-4.192659 0.478373
sample estimates:

mean in group male mean in group female

3.142857 5.000000
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2.10.11 H7 ETFILKIZLBETE

Bl1 ERELCZEERDHHMER 6 LRLEDN, T—47 L —LHOEKEE S 56

> df <- read.table("df.dat") # 77 A NNLT —H T L—hEFite
>df # LUTFOL YTy —4%71L—2h (fl 6 L[ECHE)
data group
male
male
male
male
male
male
male
female

© 0 N O O > W N -

female
female

e
= O

female

[
N

female

-
w

female

'_\
S

female

DO N O W PN WO O Ww ek, N WNN

[
a1

female
> t.test(data ~ group, df) # #H Bl TT —¥ 7L —L2L4EHEET D
Welch Two Sample t-test

data: data by group
t =1.7219, df = 12.708, p-value = 0.1093

alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:

-0.478373 4.192659

sample estimates:
mean in group female mean in group male

5.000000 3.142857
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2.11 ZDODHHDORI—1%IZxd 5 F &E
FHT— 2000 fERON A T 5 F REZIT.

## BEED 83 AV v R

y, ratio = 1, alternative = c("two.sided", "less", "greater"),
conf.level = 0.95, ...)

## 7 7 A "formula" |Zxf9°5 S3 AV v K

var.test(formula, data, subset, na.action, ...)

var.test (x,

2.11.1 3B|%

X, ¥
ratio

alternarive

conf.level

formula

data

subset
na.action

2 ODT—HR_T My, £720E, Im VT AEFFOFT V27 b
JRERGRO T TO x &y Ot

FI7HNLRTIE 1L (DFY, HHThD)

KINTARGROFEST "two.sided", "less", "greater" DOWT i
WAID 1L XFIETTH LW
WERREZ2 5 "two.sided" (F 74V K)

FAFRE: & "less" F721E "greater"

B

T 74/ ME 0.95

[7E50ME ~ AiBfE) OFE LI-ET L

FEEIT R 8 2 M E - 2 BUBZE KL

FHiEIX 2 BEAEERT 2 DOKUEEEFD factor 2
EFETNARICHTL DEHRT — 2 7 L— LI EENL5G1T,
ENaBLT—F 7 L —L04

BT —2 0% 7y b

T—XI NA BPEEND E=ICHEMA SN D% (5)

7 7 4V ME getOption("na.action") LV /RENDHHD
(GEH 1Y na.omit BE%R)

Z O 5%

2.11.2 RYiE

2.11.3 BE#H~DAR

$ alternarive: X NARGERDFEER
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2.11.4 BE#EHMrcDOERD

$ statistic : F #at&E

$ parameter : F 3O HME

$ p.value : P IE

$ conf.int : RO EULOIETEIX ]
$ estimate : FEASHEUL

$ method : FRE DFER

$ data.name : T —Z DOitaR

2.11.5 fll 2 2OF—4ERY MNILTRE

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <- c(2,1,3,4,3,2,2,3,4,5,3,1,2)
> var.test(x, y)

F test to compare two variances

data: x and y
F = 0.5413, num df = 12, denom df = 12, p-value = 0.3014
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.1651628 1.7739390
sample estimates:
ratio of variances
0.5412844

> var.test(lm(x ~ 1), Im(y " 1)) # Im 7 AR E S EMFE->TNDLDIEL, ZDOZ L
F test to compare two variances
data: 1m(x ~ 1) and 1lm(y ~ 1)

F = 0.5413, num df = 12, denom df = 12, p-value 0.3014

alternative hypothesis: true ratio of variances is not equal to 1

95 percent confidence interval:
0.1651628 1.7739390
sample estimates:
ratio of variances
0.5412844
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2.11.6 2 formula TERE

fHl1ERUT—2%F—& 7L —AIZ LT formula ZHWTHE

> x <- ¢(1,2,3,2,3,4,3,3,2,2,1,2,3)
>y <-c(2,1,3,4,3,2,2,3,4,5,3,1,2)
> df <- data.frame(data=c(x, y), group=rep(l:2, each=13))

> var.test(data ~ group, df)
F test to compare two variances

data: data by group
F = 0.5413, num df = 12, denom df = 12, p-value = 0.3014
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.1651628 1.7739390
sample estimates:
ratio of variances
0.5412844
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®

3 ZEHRMIEFMEZDRERERK

3.1 plEDOARY MILDZELLERMIE
p EDORY " &5 2T, %ONDFEZRWTEELEAE SN p EONT FLAIRT.

p.adjust(p, method=p.adjust.methods, n=length(p))
## MIEIEO/IRO LTI~ T L
p.adjust.methods

3.2 ZELERMEZMFINEBOLEROLEK
ZEIBHHE A D, HEOHEOHBELT .

pairwise.prop.test(x, n, p.adjust.method = p.adjust.methods, ...)

3.3 ZEUHBRBEZHI JIL—TKEBMORED t BREICL HLLEK
ZEMEAMIEZE D 7 —TKER O, MEO t BIEIZ X D HEREZ1T 5.

pairwise.t.test(x, g, p.adjust.method = p.adjust.methods,
pool.sd = TRUE, ...)

3.4 Wilcoxon DERFREIZK S, p EIZXT B FLLERMEIE
T N—TKIEDO KRG Wilcoxon DINEALFIRE Z e L, p (BT 25 L HE L E

1T 9.

)

pairwise.wilcox.test(x, g, p.adjust.method=p.adjust.methods, ..
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4 BREDBEHIDEE
4.1 —ARBHNSFBREOBRE HETE

— Bl ES O ITRE O ) (NU =) ZEHET 5. ERIIEMORHEA 2/ 72007
A—=BEitH T D,

power.anova.test(groups = NULL, n = NULL, between.var = NULL,
within.var = NULL, sig.level = 0.05, power = NULL)

4.2 LHWEOBEEIIHT HEE D

ROBEICHT DM N EZFHET L. EITEREORE N /L T2OITNER/NT A —H
ZRE T 5.

power.prop.test(n = NULL, pl = NULL, p2 = NULL, sig.level = 0.05,
power = NULL, alternative = c("two.sided", "one.sided"),
strict = FALSE)

4.3 tBREODBRHEADIE

— ROt BEERAIT Y. £2E, BEOMEN G LTI OICMIEIRNT A—=Z DREE
179.

power.t.test(n=NULL, delta=NULL, sd=1, sig.level=0.05, power=NULL,
type=c("two.sample", "one.sample", "paired"),
alternative=c("two.sided", "one.sided"), strict=FALSE)

4.4 BHEHFAEA TSI cOT)RAYY R

M EA T2l hOTV N A Y v K. 75 A "power.htest” DA T V=7 F &R
LTHIT%.

## 7 7 A "power.htest" I[ZXfTHS3 AV v R
print(x, ...)
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[£%&] NA DLy

na.omit, na.exclude, na.fail, na.pass

> x <- ¢(1,2,3,2,5,4,3,NA,4)

> na.omit(x)

[11 12325434 # na.omit I¥ NA ZBR<
attr(,"na.action")

[1] 8 # NA Db o 75507
attr(,"class")

[1] "omit" # 77 A% "omit"

> na.exclude(x)

[11 12325434 # na.excule | NA #[F&<
attr(,"na.action")

[1] 8 # NA Db o7

attr(,"class")

[1] "exclude" # 7 7 A% "exclude"

> na.fail(x) # na.fail |L NA XD LT T—I2T D

ARz —na.fail.default(x) : A7 =7 FNPKREBEMERH Y £

> na.pass(x)
[1] 1 2 3 2 5 4 3 NA 4 # na.pass (X NA Z#FELTD




