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111 00000

00000 (qualitativedata 0 0000000000000 0OOO0OOODODODODOODOODOOODOODOODOO

eJ000((MMominalscale) 0000000000 OD0OOO0ODOOODODODOODODOOODOOOD

eJ000O(ordinalscale) 000000000000 D0OOOOODOOODOOOODOOODOCDOOODOOUODOOOODODOO
oooooomoobooooonmooooooooooooo

112 00000

O000O(quantitativedata) 0 OO0 0000000000000 O00O0O0O0O0O0OO0O0OOOOOOO0OO0OODOUOOOOOOOO
0000000000000 D00D00D0O000O(continuousdata) 000000000000 (discretedatap 00000000
gobooobobooobooboooooooobooooboOooooooboOooooOooooaon

eJ000(ntervalscale) 00D D 0ODO0ODOOODOODOOODOOOUOOOODOODOODOOD

e000(atioscale) 0 D0 D0OODODODD0ODOODOODDODDOUDOUDOOODDOODOOOO

12 0DO0OO0O0 ROOOOO

oooooooooooooooo0oRrROODOOOOOOODOOOOOOOOODOOOOOOOOOOOOOOODOODBOOOO
00MacOS XO WindowsOD O OOOOOOOOODOOODO CO1looO)oonoo
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obobobobobooo
> data(sleep) #0O0O0O sleepO00000

> help(sleep) #0000 sleep0000000 112000
> sleep #000 sleep0 000000 1.2(b)0DO0O

MacOSXOO ROOOOOOD0 1.1(a)d help(sleep) 000000000200 (row)J20 (column)0 0000020000
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@® Exact Search () Fuzzy Search Q

(" R Main Help Pages ) (" RForMacOSXFAQ )
sleep {datasets} R Documentation

Student's Sleep Data

Description ﬂ ﬁ B R Console =) .
Data which show the effect of two soporific drugs (increase in hours of ,#? {a’ ﬁ, X I:'I E »
sleep) on groups consisting of 10 patients each.
MUsers fyoshik Q_
Usage > sleep Iy
sleep A E'A;H; ar Eru:[: r
Format £ -1.6 1
3 -2 1
A data frame with 20 observations on 2 variables. 4+ -1.2 1
p . o 5 -8.1 1
[, 1] extra numeric increase in hours of sleep & 34 1
[. 2] group factor  patient group 7 3.7 1
i 9.8 1
Source 9 0.2 1
e 2.0 1
Student (1908) The probable error of the mean. Biomerrika. 6, 20. 11 1.9 2
12 0.8 2
References 13 1.1 Fd
14 0.1 2
Scheffé, Henry (1959) The Analysis of Variance. New York, NY: Wiley. 15 -08.1 2
16 4.4 2
Examples 1?7 5.5 2
: 18 1.6 2
require(stats) 19 4.6 2
## ANOVA 0 3.4 2 vy
anova(lm{extra ~ group, data = sleep)) -4
[Package datasers version 2.0.0 Index]
(a) sleep@ 0O DO (b) sleepp OO

011 000 sleep

RODOODODOD (0D0OO0D0)00000000000000000000

Error: Object "foo” not found 0000000000000 00000000000(1)00000000000000
0000000000000000D0000(—)000000000000000000000(deletejd000O(BS)jOOD
D000D000000000000000000000000000DEnter00(@00000000000DOOOOODO
000000000000000000000000000000000000000000000 copy0JOROOOO00OD0
paste 00 000000000000000000000

ISl helpO OO0 —1

ROODODOOOOODOOOOOOOO0OODOhelpO?00 oo

Ooooooooood
> help(sleep) #0O0OO sleep000000

> ?sleep #0O0ODO sleep0 00 O00O0O
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00 12. 000 cars00000000 ROODOODOO0DO0O0OO00O0D00O00019200000000 speedd0000000O0O
Odist00000000Om

> cars

49
50

24
25
> plot(dist~speed, data=cars) #0O OO speed] distO 00O

> help(cars)

ooooood

> data(cars)

speed dist
4
4

2

10

120

85

=2
S A s
#000 cars000000 -
(]
#000 cars000000 = 3 ° o
2
#0000 cars000000 o T
a o | o %
T o o @ g o
@ <
F e d EoNe
o ¥ o°§ooo
IS o %03 B
s o
e 2
<Ooo>> = . r T T r
5 10 15 20 25
speed

dist speed O distO speed 000000000 DD*0D0D0DDDOOplot(dist speed, data=cars) D0 DD0D0D0D0O0O00

00 13.RO00O0 TitanicOODODODODROODODDOOODDODOOODDOOODDOOD TitanicOOODOOODOODODODO class(1sO
2nd7 3rd0 Crew) Sex (Malel Female)J Age (Child0 Adult)0 Survived (yesdno)0 D 00000000 D0O0OO0OOOOOOOO
00000 (contingency table 000020 m

goboooo

>

%

Class

data(Titanic)
?Titanic
Titanic

, Age = Child, Survived = No

Sex

1st 0 0
2nd 0 0
3rd 35 17
Crew 0 0

Crew 192 20

Male Female

#000 TitanicOOOOOO
#000 TitanicODOOOOO
#000 TitanicODOOOOO

<«<O0O0>>

0014.0000000000000000ROO0 runifO*000000000000000 [0,1]000000000000

O00m

ooooooo

>

>

>

?runif
x<- runif(100)
hist(x)

#00 runif 000000
#00000 10000000000 x000D0
#x00O00O0OO0O0O0OOOO0OO 12000

0000 hist(x) 000000000 x0000000 (histogram)*0 0000000

“legnoooon
255000000

00000000 set.seed0000ODO

“47000000
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goooao

oooooooooooooOooooboooboobooooo o0o0ooOo0obO0o0OObO0ooO0o0ooOo0bO0ooooobooOooDn
oboooocbooboobooobOoooobOooooboooon obooobooooooooboooooboooooboooo

oboboobooobooobobooboobocoboOoooOooboooon oooood

RODOOODODOOOODOOOODOO0OO00O00000000000hmOOOO00000000TEXOODOOOOOO
pdf 000000 D0OROOODOOUOOUOOOODOOODOOOODODOODO0ODODOOOOOO MacOSXOOOOOODO

C.1.ZOWindowsO OO QOGOQOQ C.2.2000

00 15 . RO0OD0000 car0000 Ericksen0 00000 0O0O0Ocard Companion to Applied Regression0 000000 m

AERCEEEEEEN

> library(car) #00OUOO car00Q0QoOn

> data(Ericksen) #000 EricksenO0OO0000
> help(Ericksen) #0000 EricksenO00O0000
> Ericksen #0000 Ericksen000000O

help(Ericksen) 000000000660 90000000000000000 names(Ericksen) DO0ODOO0OO0OOO

ooOooooo)

> names (Ericksen) #000D Ericksen0000D00O

[1] ’’minority’’ ’’crime’’ ’’poverty’’ ’’language’’

[5] ’’highschool’’ ’’housing’’ Tlcity’’ ’’conventional’’
[9] ’’undercount’’

005000 1600000 6000000000000 OD0OUOUOOOODDOODOOUOOOODOUDOOOOODOUDOO

00 1.6.000 co2000000000Hawaii, Mauna Loal 1959000 199700 0000000000000 46800000
goboooboooooooooboooobooooboooDOOo000m

*STEXO0O0O0OO http://www.biwako.shiga-u.ac. jp/sensei/kumazawa/tex.html D0 OROOO0 TEXOOOOOOO0OOODOOD OSOOOOOO
000 TeXO0OOooooooooooo
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00]

> data(co2) #00O0O co2000D00OO

> ?co2 #0000 co200000 (0O)O

> co2 #000 co200000 (00)O

> plot(decompose(co2)) #0OOO co2000000O0O0O 13000

Decomposition of additive time series

observed
340 360
1 1

320
1

trend

3 320 330 340 350 360
1

1 2
1 1

seasonal
-1 0

random
0.0
1

1960 1970 1980 1990

Time

013 000 co200000OO

0000000000000 00000D00D0 (observed) 100000 468000000000000000000O00O0OO
0000000000000 00o0O00000D00000 (trend) 0000000 DODOOOOOOOOOODODOOOODO
(seasonal) 0000000 DUOODUOOOOUOODDOOODOOOOUOODOOOOODOOUOODUOODDOODOOODDOOD
0000000000000 0000000000000 (random) 0000000000 ODOOO0OUOOOOOUOODOOOO
oooo
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IS library 0 dataO 00O

oo oooOoooOooDbOolivraryQ ODOOOODODOOOOO
0000000000b0O0b00dataQ OOO0O0O0OOO

> search() #00OO0OODOODOOOO
> library() 400000000 00000000000000000000000000
> data(Q) #00000O0O 000000 9200000 dhelp(package="car") O
> help(package="car") dddddoobooboooooooooooooooo
> data(package="car") 00000000 data(package="car™) 0000000

0car0000000000000000000
search() 00000O0D0O0OO0OD0O0OO0OO0O0OOOO0O car

13 0OO0Ooooo

ooooooooo ROOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOO0
oooo0o0oooooooo

131 00O
O00O(stemandleafplop 000000000000 OOO ooooooo
gobooobooooboobooobooboobooobooboag
> help(stem) #00O stemO OO OO0
goboooboobboooboobooboboboobooobooo > x<- rnorm(160) #100000000000
goboobooobboobooboobbobobooboo > stem(x) #000 x00000000
0o0o0o0ooooooo The decimal point is at the |
00000000000 rmormO0000000000000 w1 1999887
0000000000000 O
-0 | 88888887765555
-0 | 44333333322222110
® | 900111111112333344
0 | 5566666778899999
1| 000012222344
1| 6689
214
2 |59

132 00000

00000 ((frequency histogram) D000 0000000000000 O0OO0OO0OOOO0DOOODOOODOOOO

ooooooo

> help(barplot) #00 barplot0000DODO

> data(VADeaths) #0 OO VADeaths OO DOOO

> VADeaths #0000 VADeaths 0O OO DO

> barplot(VADeaths, beside=TRUE) #0000000000 14000

*gpoOoooOoO0OoOO0OO0DOOOoog RNGkind("Mersenne-Twister" ,normal.kind="Inversion");set.seed(l) OO 0OOOOOOOOCOODOOO
gooooooooo
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133 00000000

0 1.4 OO0 VADeaths

Rural Female  Urban Male Urban Female

(byoooooooo

gbooooooooboooooobobooobooooo oooooon
ooooooooooooooooooo

134 0O00O0O0O

> barplot(VADeaths) #0000 O000OO0O0O 1.4(Mb)O00D0O

0000 100%000000000000000000000000000000D0000D0 (piechar)yoO00

oooooooood

> pie(t)

> t<- VADeaths[1,]

#00000000

#00000 100000000

135 000000

Rural Female Rural Male

Urban Female
Urban Male

0030000000000 x00000hist(x) 00000000000 OGhistogramI 000000000000 DOODOO
0000000000000000000000hist(x 00000000 OOOOOOOOODOOOOOistOOOOOOOO
0000000000000 000 8000000000000000000000000000000000*70

vV V. V V V VvV

ooooooo

help(hist)

x<- rnorm(100)
par(mfrow=c(1,2))

hist(x)

hist(x, breaks=seq(-3,3,1))
par(mfrow=c(1,1))

#00 histOOOOOO
#l000 00000000000
#0000 1*20000000

#Sturges1 00000 x000000000 15000
#00000-8300 300 10000000000000 1.5M0) 000

#0000 1*100000

“0000000000000000000000000000000000000 80000



8 010 0000000000

000000 hist(x, breaks=seq(-3,3,1)) 00000seq(-3,3,1) 0 =300 1000 30000000000000000
0oo0o0o0o0ooooo0o0 x00ooooo0oo0ooo0oo -3,-2,---,230000000000000000000000000O00O0OO
O00O0O7?hist00 Sturge 00 0000000000000 O0 NnOOOOOOOOCODO

000 =1+log,n= 1+ 3.321928 log 10n

O000000D0OUOOExeelDODOUODOODOODDOOOUDOODDOOOODDOOD (Sturgesgooooo

Histogram of x Histogram of x
8 —
2 o 3 8
g © g
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g 2 g o ’—
w w —
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(000000000000 () DDDODODDOODOO
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0000 (Pareto)0 000 000000000000 O0O0OO0OO0O0UOODOOOOOODOOUOOO(ParetochartpOO0O
gobooooboooobooooboooooOooobooOoOoboOooOoOO0OobOOO00ObOOOOOO0DO0ODOO0O0ODOO000 gecOOO
0000000000000 oooor®n

goooooo

> library(qcc) #00000 qccOOODODOO
> x<- c(80, 27, 66, 94, 33) #000 x000D

> names(x) <- c("A", "B", "C", "D", "EM) #xO0ooooood

D ¢ #xO0Oo0Oo0O0O

A B C D E
80 27 66 94 33
> pareto.chart(x, ylab = "Error frequency") #y0OOOOOOOOOOOOOOOOD 16000
Pareto chart analysis for x
Frequency Cum.Freq. Percentage Cum.Percent.

D 94 94  31.33333 31.33333
A 80 174 26.66667 58.00000
C 66 240  22.00000 80.00000
E 33 273  11.00000 91.00000
B 27 300 9.00000 100.00000

0000000000 91000000gecO Quality Control Chart§l 00 00
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00000000 (nmormal quantile-quantile plo) OO 0000000000000 00D0OO0OODOODOOOOOOO ggnorm O
00000OD0OD0OD0ODODODODODODODOD0O0O0O0O000 qqline0 0000000000000 1000000 300000000000
goooo

oooooooog 1.7
> help(qgnorm) #00O qgqnorm 000000
> help(qqline) #00O qqline00 000D
> x<- rnorm(100) #00000100000000x0000
> y<- runif(100) #00000D 100000000y OOOO
> par(mfrow=c(1,2)) #0OOOO 1*20000000
> qqnorm(x) #xO0OOoOooooooo
> qqline(x) #x 0 qqlined
> qqnorm(y) #yOQOoooooooo
> qqline(y) #y O qqlined
> par(mfrow=c(1,1)) #00OOO 1*100000

017000000 1000000000000000000O00DO0O010000000000O00O00O0O0OOOOODOODOOOO
oooo

Normal Q-Q Plot Normal Q-Q Plot
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g S o
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o
c
o
Theoretical Quantiles Theoretical Quantiles
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0000000000000 00000000000O0(median)I 000000000 25%000000000 10000 (first
quartleJ 0000000 25% 000000000 30000 (thirdquartile)D 00*°0000000000000 1000000
000 3000000000000 0LOO00000D00DO00DO0O0DO0OD 10000O0D 300000D (OoOoboO)o 15

000000000000 100000000 3000000000000 0000000U0000000Udc0O0OUOOOO
00 (boxplotyD O OO

ooooooooo 1.8
> help(boxplot) #00O boxplot 0O OOOO
> par(mfrow=c(1,2)) #0000 120000000
> boxplot(rnorm(160)) #1000 0000000000000
> boxplot(rnorm(100)) #O00 1000000000000 OOOO
> par(mfrow=c(1,1)) #0000 1*x100000
ShUIE
. . 2
N Pl :
& 1 -HeE
| TSI
CI\I ] ] &
—
Ul

018 10000000000000

ROODODUDODOO0DO0O0OOO0O0OOOO0OO0O0O0OO0O0OO0O iris00000000000 3000000 (setosalversicolord
virginica) 00 0000000000000 0O00O0OO0O0OOO0O0OOOOOOOOS0000 15000000000000000
00O Sepal.Lengthl Sepal.Width[ Petal.Length(l Petal.Width( Spieces OO O0O

ooooooooo 1.9

> data(iris) #0O0O0O irisO000000
> help(iris) #0O0O0O irisO000000O
> boxplot(Sepal.Length Species,data=iris) #0O0O0OO0OOO0OOOO

plot(Sepal.Length Species,data=iris) 0000000000000 O0OO0O

00000 10000003000000000 240000 25000000



1.3 00o0o0ooo 11

w ‘
~ 1

_ _— .
o | '
©
o | —_— i 1
0 ! |

4 B —_— o
wn 1
Q-

T T T
setosa versicolor virginica

019 0D00OO0oO0OO0O0OO0O0O0OO

1.39 00O

0000000000000 0 2000000000000D000O00OO (scatterdiagramp 0000000000 iris0O0O
ooo

ooooooooo 1.10

> data(iris) #00OO iris0O00000O
> help(iris) #000 irisO000000O
> plot(iris) #0000 irisO0000000COOOOOOOOO

pairs(iris) 000000000000 OOOO

20 3.0 40 05 15 25

b
o} 0
o
Ra Sepal.Width
> o o
% o ~
LR Petal.Length . <
pa L L E -
> £ Petal.Width [] 5
R0

Fal

45 6.0 75 1 3 5 7 10 20 30

45 75

20 40

05 25

0 25

1.

0110 DoOoOooOoO

00 plot O pairs 0 Examples ) 0000000000000 0O0D0O0OOOODO0OOOOOOOODO
00000 120000000 carsO00000

ooooooooo 111

> data(cars) #000O carsO0O0O0000O
> help(cars) #000O carsO0O0O00O00O0O
> plot(cars) #O0OODOOODOO

> abline(lm(dist speed, data=cars)) #00OOOOOOO
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120
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dist
80
l

40
|

speed

0111 000 carsOO0000O00OOO

00 1lm(dist speed ,data=cars) 0 dist0000 speed0 00000000000 DOQblined 00000 OOOOOO
000000000000 1m(dist speed ,data=cars) 0000000000 OCDOOOOODOOOOOOOOOOOOOO
00 summary (Im(dist speed, data=cars)) 0000000 DDODOOOOODOOOOOOOOOOOOD*OD

1310 DOOOOOOO

0000000000000 0O00O0O0D00DLO0O0DOO0DO0O(mosaicplotyZ 00O

ooooooooo 112

> data(Titanic) #0 OO TitanicOOOOOO
> help(Titanic) #00OD TitanicOOOOOD
> mosaicplot(Titanic) #0OOUO TitanicOOOOOODOOOODO

Titanic

1st 2nd £ crew
ghid_Adut__ Chid_Adut _ Chid Aduit child Adult
ghid_Adut__ chi Zhi

Sex

‘ v
11—

]

Class

]
]

0112 000 TitanicOOOODOODODO

“Vegnooonon
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example 0O OO

helpOOOOOOOODOOOOOOOOODOODBOOO
example 000000000000 0000O0O0O0O0O000O
00000000000000000000 par(ask=T)
oboooboooooooobooooobooooooooon
ooobooooooOooboOoO0OCOO0OO0TRUED TOOO
O0O0O0Opar(ask=F) 0O 0O0O0O00ODOCOOOOOOO

O0O0OOO0OO0OD0OD0OD0OO0OFO FalseOOOO0OOO

00]

> par (ask=T)
> example(plot) #plotDODOOOO

gg

oo 1.1,
00 pairs 000 example(pairs) OO O OO0
oo 1.2.

goboooboooooooooboooooboooobooobooobobooon

Histogram of x boxplot Normal Q-Q Plot
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o
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Histogram of x

Density
0.020

0.000

00 1.5.

0000020 1000000000000 1000000000000000000 40001000000000000 70O

000000000000000000000000000*%0
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X

00 02 04 06 08 1.0

0.0 02 04 06 08 1.0

S

O00 20 10000000000000000000O000ODO0O0O0O 328000000 20 10000000000 DOOOOO
000000000000 3.040000000000000000000000000O00O000O00DOOO0O00OO0O0

helpdOOQO —2

Search help

ROOOOODOOO helpOO0O Search helpO0OOOOOOODOOO0ODOOODOOODOOODOO

iFiz

0K | Cancel |

0 help.search("iris") 000 OO0OO0OODOODOOOOOOO

00000000oo0o00oooooooooooooo*oK’ 00ooooooo0o0ooooooooooooooo

N Oppo0000 set.seedd 00000
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ROODOOOOOOOOOOOODODODODODOD

e 000000 qO0000quitQ 00000Enter00(@0000

e J00DDODOODOOOODDOOOO

e MacOODOODODDOODO ROD QuitDOOOWindowsD OOODOOOD FileOD ExtO OO0

eMacOODOOODODOODDOOODOODD QUOIDOWindowsO OO 0O(AlYo0000000(F4000000N0O0ononn
00000000000000000

000000000000000000000000000000000000000000MacOS X000 “save’™ WindowsD
oo “00(Y) 0000000

22 0J0O0O0OO0OO

000000000000000000000000000 0O0O00000000000000000 4610000000
sfsfs)uafslsluln

00D0000000000000000000000000 0oooooo
0000000000000000000000000000
00000000000 (0)000000 (0)000 TRUE(D
00 T)000 FALSE(O DD F)0OOOD000000000

> 142 #1+2000000Enter 00(@)0000
[11 30000 #00030000000

0o0o0ooo0o000ooo0o0o00o0 OOOODODOO00OO00O0DDOO0O00DDOO0O00DDO0O0DDOO0OO0DOOO0 NA (Not
Available) DD 0 O0DO0OO0OOOOO
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020 000000000

ooboooo

> month.name

[1] "January" "February" "March"
[5] "May" "June" "July"
[9] "September" "October" "November"
> x<- NA

> X

[1] NA

#RO0U0O0O0O0O0OOOOOOO
"April"
"August"
"December"
#x0O NAOOUOO
#x000000O

221 OO

O0O0<-00000<-000000D00<-00000D00
(DO0)bOoO0oLOUODUOOROO<-ODOOODOOOOO

>0 =

ooboooooooo

O00pi0ROOOODOOOOOODO

goboooon

> X<- #0000 xO0000O

pi
> pi->x

> X = pi

break 0 else 0 for O functionO if 0 in 0 next 0 repeat O return [ while

ooo0oooooooooooooo

0000000000 20000000000000000
uobooooboooooo

goboooo

#a0DO0OODOOO

#a0 0000000000
#a0D0O0O 00000 FALSE@)D
#bODOO 00000

#bODO0O 000000 TUREQD)D

> a<-0
> a<®0
[1] FALSE
> b==
[1] TRUE

222 0000

U cOoboooobooooboooobooooobogo

gobooooo

> a<- b<- 0 #albO 0OODOOO
> a

[1] 0

> b

[1]1 ®

gboboobdobobo<d>gbobobocobobooooobooon
OooooOooOOo<x-O0O0oO0ooO0oO0O0<-.0000000000

Xx<-.2 x0 20000

X<.-2 x0O-20000

ooooooooooOooOoooOoOoOooooboo.oooa
ooooooooo

goboooo

> x<- ¢(1,2,3,4)

#x0 (1,2,34)0000

#y 0 "day", "evening","nighto 00 O

> X #x000O0O
[1] 123 4

> y<- c("day", "evening","night")

>y

[1] "day" "evening" "night"




22 000000 17

223 0000

0000000000000 0000000000000000 30000 cars0 TitanicOOOOOOOOODOOOOOO
gooo

00 21.000000000000000000000000O0DOLicensed 0000000000000 OO0OOOm

oo o0ob0 0bOOgo
O 18 3 20
0 20 10 15

00 data.frame 0000000000000 OO0OOO ooooooo
000000000 nonObikeDcar 00O00O0O0O0OODO

> non<- c(18,20) #nonO O OO
data.frame 00000000 O0COOCOOO > bike<- c(3,10) #bike 0O OO

> car<- c(20,15) #carOO OO

> license<- data.frame(non, bike, car)

> license

non bike car
18 3 20
20 10 15

rownames (license)<- c("male","female") #0OOOOOO

V V. N =

license

non bike car
male 18 3 20
female 20 10 15

ooooood 0000000000 matrix000000000O00CO

> matrix(c(18,20,3,10,20,15) ,nrow=2)-> license
> rownames(license)<- c("male","female") #0O00O0O
> colnames(license)<- c("non","bike","car™) #00O0O

12000000 mosaicplot 000000000 0DD
6.457000)0000000000000000000000 license
000000000000000000000000 01100
afslsfslsisfs)sfs

1
11

00000 licenseJ0O0O00O0O0O0O0O0O0O0O0O0O0O0O0O ooooooo
00000000000 (@U)0ooOo(@OU)oooOoOooo
00000 margin.table 00 0O 00O margin.table(,1) male female
00000 (000)0O000Omargin.table(,2) 00000 41 45

(I:I O [I) goooogod > margin.table(license,2)
non bike car

38 13 35

> margin.table(license,1)
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020 000000000

ooboooo

> cbind(license, margin.table(license,1)) ->license
> rbind(license, margin.table(license,2)) ->license
> license
non bike car
male 18 3 20 41
female 20 10 15 45
38 13 35 86

000000 cbind O rbind 000000000000 O0O
0000 cbind(x,y) OO (column)D 0000000000
00000000000 Orbind(x,y) OO (row) 0O OO0
ooboooobbooobooobooboooo

000000000000 0000000000000D04£ix000000000 licensed 00000000 fix(license)

0000 0OData Editor

“;f Data Editor
row.names | non hike car warh
mwale 15 3 20 41
female z0 10 15 45
358 I3 35 =14

L35 T Y- R I N IS

O0000o0oooooO0oo0000oooOOOO0000000ODO0O000000000 licenseJO0O0O0O0O0OO0OOOOO0OODOO
edit00 DataEditor0 00 0000000000000 0O0OO0OOODOOODOOODOOOOOOO

ooo0o0o0o0o0ooooOooOoOoO:D0o0oOlooooo
Ooooooo1:1e0000100 100000000000
-1:50000-100 5000000000000

ooooood

> seq(1,10, by=3)

[1] 1 4 7 10

> seq(10,-3 ,by=-2)

[1] 16 8 6 4 2 0 -2

#100 1000 3000000

#1000-300-2000000

00000 car0000 DavisOOODO* 0000000
200000 00000000000000000O00O00O00
0000000000000 0000000"0000000
000000000 emJ 000000 kgOOOOOOOOO
0000000000oo0000ooo0o0oooooooooo
0000000000 identify(weight, height) 0O OO
000000000 00o0Do0ooOooooooooooog
oodd0o0ooUoUOoooOoUOoooUoUOooooUoooOoog
oooooOooUoUOoooUoUOoooOoUooooUoooo
oooooooOoooooOoOoooooOoooooooooo
0000o00oooooooo

1 library(car); Data(Davis)
*2 plot(weight, height, data=Davis)

ooboooo

> 1:10
[1] 1
> -1:5
[1] -1 0 1

2 3 45 6 7 8 910

2 3 4 5

00 seqO by OOOODO0OOOOOOOOODODODOOOO
ogo

height
60 100 140 180

1 [¢]

40 80 120 160

weight
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00000000 1200000
> Davis[12,]

sex weight height repwt repht

12 F 166 57 56 163
0000000000 1200000000000000000000O0O0O0O00C0OO0O0OOO00OOOO0-000000

> Davisl<- Davis[-12,]
0000000000000 0000 bavisl JOOO0OO0O0O0OO0O 120000000000000000000000000000
012000000000000000000000000 £fixO0000d

> Davis2<- Davis

> Davis2<- fix(Davis2)
O00000000O0000O0Dpavis2 OO OOOOOOOOOO 20000000 Davis2<- fix(Davis) 0000 ODavisO
00000000ooooooooogag

000000 2000000 3000000000000 00O0O0O0O0OO0OO0O0

> Davis2<- Davis

> Davis2[12,2]<- 57
> Davis2[12,3]<- 166
> Davis2[12,]
sex weight height repwt repht
12 F 57 166 56 163

224 0O0O0O0O0OO
120000000000 co2000000000O00000D0DOO0ODODOOOO0OOOOOOOOOO

0022 0000000000000000000O0O0O0O00COOO0OOOO0OOOO0O0CO0O0O00O0Om

] ] O ] ] ] O

010 | 37 62 89 64 68 32 27
020 | 34 63 83 63 65 34 23
030 |41 67 82 61 65 36 24

oooooooog 21

> x<- c(37,62,89,64,68,32,27, 000 #000000000000

34,63,83,63,65,34,23, #0000000000OO
41,67,82,61,65,36,24) #00O0O0O0OOOOOOODO
> ts(x, frequency=7)->y #xO00OO 700000000000

> plot(decompose(y)) #000 y0OOOOODODODODO




20 020 000000000

Decomposition of additive time series

obsenved
0§00

trend

0 I 525 4635
1

seasonal

4 -30

40
L

4

random

T T T T T T
1.0 1.5 .0 25 0 35

Time

021 00000

225 csvO00ODODOODOODO

csvO OO0 (commaseparated valuefile)D 00 0D 0000000000000 000000D0O0OO00OD0DO0ODO0DOOEXcel
00000000000D00000D00 ExcelDDODO0OO0DO0DO0O00O0DO0000DO0O00O0DO0000O0®0000000
obobooobooo

setwd(setworkingdirectory) D 0 000000000000 ooooooo
O directoryd F:\data_AD OO0 O Oread.csv OO OO csv

O0000000O000O0SPSST sASOOO0OOOOOOoOoO

> setwd("F:\data_A")

> read.csv("csv@l.csv'")

0000000000000 foreginO0OOOOOOOOOO X.1 x A X18.33
ooo 1 -1 x B 10.21
2 -1xC -2.00
3 -1xD -14.02
4 -1y A -21.37

goooooooboooooooooboooboooooboooboOooOooobobOoO0obOb0obOooboOoDOOoOob00D rRODDOD
0000000000000 r00000000000000 ROOODOO0ODODOOODO&UIOOOOOOOOOOOOOOOOO
gobooobooooooobooooooooobooOooOoooOooOooOoOooOoOooooo

226 000O0O0OODODO

goboboooboboooobooooobooooboooobooooboooobooooo0oobobo0oobobo0oobbooobboooobooOooon
000000000000 0000000000O0000000O000O00000C000000000 sinkO000O0O

00]

> setwd("F:\data_A") #000OO0OOOO0OOOOOOOOOOOO

> sink("test.txt") #O0000"esttxtD 00 sink(QO OO00000O000O0O
> a #al0OOOOOOO0ODOOODOODDOO
> sink() #00000000

*3105000000



23 000000 21

23 0O0O0OOOO

goboooobooooooooooooobooooboobbooon

oo

/

* A %% | %/%

oo

oo

oo |00 |odoo (o0 |boo

ooooooo

> 1%*2+3/4

[1] 2.75

> 3%%5 #00O0O

[11 3

> 3%/%5 #0000ODO
[11 0

231 0000

oobooooo

> 6%%5 #0000

[11 1

> 6%/%5 #00000D0
[1]1 1

> 2752 #0000

[1] 4.5036e+15

ooootboooooooooooooooooooooooooooooooooooOooOoOoOO000

oo sin coSs tan sinh cosh tanh
oo sin coS tan sinh cosh tanh
oo asin | acos | atan | sinfr! | cosit! | tanir?!
00 || Sint | Cos? | Tan™® | sinh? | cosh? | tanh™
oo log log10 | log2 exp sqrt
00 || log | log,, | log, | exp | O

ooooood

> sin(®);sin(pi/2);sin(pi)
[1] 0

[1] 1

[1] 1.224606e-16

> cos(0);cos(pi/2);cos(pi)
[1] 1

[1] 6.123032e-17

[1] -1

> x<- pi/3

> sin(x)A2+cos(x)A2

[1] 1

24 OO00OO0ODOODOOODO

00 sinflcosOtan 00000000000 0O0O0O0OOO
O000ooO0oO0oooooooodnoi1800n0 ~O0OOOO
oooooooooooo

® - 30° -~ 60° .- 180 --- 360
0 F 3 T on

00000 G)booooooOoooOoDOoooOooOooDOo
ooooooo

00000000O000o000O000O00000 (0D)0DO000O0O0DO0O0DO0O0DO0O0DOU0OODO0ODODOD 1sQUOoOO
000000000000 0000000000OCcharacter(®) OOO0O0O0O00OO

O000booO0O00o0000b0O0O0O0000000C0000O00000O00000C0000O000000 attachOOO0O0O0OOO
goboooboooooboooooooboooobooobooooooobooooboooOoboobooOoboOooOobobObO0b0O0 mObOOOODO
0000000000000 00000000000000000000 rmmAist=1sO) 0000000



22 020 000000000

ooboooo

> 1sQ #00OOOOoooooo
[1] "sample"
> example(qcc) #00000 qccOO0OO

gce> data(pistonrings)
gce> attach(pistonrings)
gcc> diameter <- qcc.groups(diameter, sample)

Error in qcc.groups(diameter, sample) : data and sample must be vectors of equal length

000000 sample D00 00000 Oexample(qec) DO OO Opistonrings 0 sample 000000000 O00OOODOO
00000000 sampleJ00000000O0OOO0OOOOOexample(qcc) DOOOOOOO qccOODOOOODOOOODODOO

goo
00 |

> samplel<- sample #sample [ samplel 0000
> example(qcc) #000D0O0O qccODDOO

options 0O 00O

goboooo O00oO0O0OO0O0O0 700000digits00000O0O0O0O
O000o0o0ooooo 220000

>pi #700O0O0O

[1] 3.141593

>options(digits=5) #0OOOOO 500000
>pi

[1] 3.1416




030 guuootd

23

gobooobboooboooooboooobooooboooooooooooo0ooooooobooobobooooboboooooOoon

ooooo

O
31 0DOO00Od
311 0000

oo
goog gooad gooo
ooo ooo goood

ooooo ooooo 010000

ooooooo

oo oooo oooo
oooooo oooooo

goooooo

oooo ooo

‘DDDDDDDDDD‘
00 00 0000 Giniooo

0000 (arithmeticmeanp 0000 Xg, Xp,--+, X OO OO

1 1<
X=={Xg+Xo+---+X =-§x
n{ 1+ X+ + Xn} ni:l i

oooooo
ooo
030000

oo

0000000000000 0000D00000000D0ODOUOD(samplemean) 0 00D0D0O0OD0OROOOO meanO0O

goooooo

000 carsO speed D00 O0O0O0OOO

> data(cars); x<- cars$speed

> mean(x)

[113\ 15.4

obbooobbooobooboooxuobooooboooo

312 0OO0O0ODO

0000 (geometricmean) 00000000 X, Xp, -+, XaO00O0O0O

n
X = XXz - Xn = 4 l_[ X
i=1

0000000000000 o0o0o0oDo0U0o0DoO0U0O0Do0O00DU0DD0DOoDO0O0ORUODDODODUODDODOODODODOODOD
prod(x)A(1l/length(x)) OO DO ODOODOODOOOO

> prod(x)*(1/length(x)) # x0O0O00O0O

[1] 14.32501



24 030 0Ooooood

313 0000

0000 (harmonicmean) 0000 Xg, Xp,--+, X, OO OO

- 1
Xv=1 71 1

B 1
1)_ 181
__+_+...+— - _
n(Xl X Xn n;xi
i=

000000000 0RODOOODODOODOOOOOOOOO 1/sum(1/x)*length(x) DO 0000000000
> 1/sum(1l/x)*length(x) #x0OOOODO
[1] 12.96153

314 000000
000 X3, %o, -+, X, 000000000000
X £ X2) £+ < Xy

0000000000000 00 (orderstatisticsp 0 0000000000000 (weightedmeanp OO0 0O Xy, X, -+, Xa OO
0c,c,---,co00O000

_ 1 n
Xw = {1 Xq) + C2X2) + - - - + CnX(m)} = Z Ci X

Z G i=1

i=1

000000000000 (CoO0000O0)00000000000O0O0O0O000000000OO00000000oO0oO0OoOoOOO
oood

> n<- length(x);wgt<- rep(1l,n);wgt[1]<- wgt[n]<- 0

> sum(wgt*sort(x))/n

[1] 14.82

O0wgtO0OOOOOONnOO00O000O0O0O0O0O00O0O0O0 10000000000000000000
3.15 000
00000000 (median) 0000000 Xy<Xg<---<XmOoOoOoogd
X(%) (nCOoOooOoo)
X=41
E(X(g)+)((g+1)) (nOoOoooo)

O000000000ROOmedianO00000O0O0OODO
>median(x)

[1] 15
316 0OOO
O0OO(mode)D0O0DODOCOOODODODOOUODUODOODOODODODUODOOUDOUODODUDOODODOD
boooooooooooooooOoooooooooooooooooooooooooo
317 0OOO

00O0@minimum) 00000 X, Xp,---, X% 0000 (00000 Xu)OOROOminOOOODOOOOODO
>min(x)

[17 4



32 0000000 25

318 0OOO

000 (maximum)DO0O000 X, X, -+, X, 0000 (00000 Xn)0OOOmaxO0ODOOOOO0O0O0OO
>max(x)
[1] 25

319 0OO0OO0D0OO

00000 (lowerhinge)D OOOO X, Xp,--+, X 0000000000000 0000D0O0D0O00O00O0OORODOOO fivenum
02000000000000000

> fivenum(x)

[1] 4 12 15 19 25

> fivenum(x)[2]

[1] 12
OO0 fivenum 00 0000000000000 O0O0O0OO0OO0OO0OOOOOOOOOOOOOOOODODOOOOOOOOO

3110 OOOODO

00000 (upperhingel 0000 X3, Xp,---, X 0O ODODOD0D0D0O0O0D00000O0O000O0O0O00O0O0OROOODO fivenum
04000000000000000

> fivenum(x) [4]

[1] 19

3111 010000

010000 (firstquantile)] 0000 X, X, -+, X% 000000 Xgy< Xy < Xy 0000000 25%000000000
O0DORO0ODD summary 0 20000000000000000 1.3.80 boxplot 00000000 300000000000
0oooooo

> summary (x) #x00O0O0DOO
Min. 1st Qu. Median Mean 3rd Qu. Max.
4.0 12.0 15.0 15.4 19.0 25.0
> summary(x)[2] #x00 100000
1st Qu.
12

O0sumary 000000 10000000000000 300000000000000000OOO0OOOO

3.112 030000

0 30000 (third quantile)d 0000 Xq, Xp, -+, X 000000 Xay < X)Xy 0000000 75%000000000
ODOD0OROODOO summary 0 5000000000000000
> summary(x)[5] #xUOO 30OODOO

3rd Qu.
19.0

3.2 OOO0OoOoo
321 OO

00 (variance)] 00 00 Xy, Xp, -+, X 0000000 XO OO X 000 (deviation) - XO0OOO0 n-1000000

1 < -
§:H?12;K_Xy
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030 0Ooooood

ooboooobobOorROOOvargoOo0oooOo0oOoOoOo0oOoOoOO0O0OoOO0O0DOO0O0DOO0OODOODOOOOODODOOOODOO
000000 (samplevariance) 000000 nO00O00ONn-1000000000000

> var(x)
[1] 27.95918

00=157000=25000000 500000000 50000000000000000000000 100000000000

ooo*io
> H<-
> H2<-

as.vector(0)
as.vector(®)

1:1000){
rnorm(5,mean=157, sd=5)
var (h)

var(h)*4/5

>for(i in
> h<-
>H[i]l<-
>H2[i]<-
>}

> par (mfrow=c(2,2))
>hist(H)

> boxplot (H)
>hist(H2)

> boxplot (H2)

> par (mfrow=c(1,1))

> summary (H)

Min. 1st Qu. Median Mean 3rd Qu.
0.9581 12.7900 21.1000 25.6600 34.8500 141.7000

> summary (H2)

Min. 1st Qu. Median Mean 3rd Qu.
0.7665 10.2400 16.8800 20.5300 27.8800 113.4000

Max.

Max.

#000000 400000000000
#000000 500000000000
#i000 10000100000 0000000000
#00=157000=2500000 50000
#40000

#50000

#00000000

#000 22200000
#HOOOODOODOO

#HOODOOOO

#H200000000

#H2000000

#00000 110000

#HOODOOO

#H200000

0000000 HOOOO 250000H20000 20000000000000000000 -1000000000000OO
gobooooboboooooboooobobooooboooooboog

100 150 200 250 300
|

Frequency

a0
1

0
L

300
|

200

Freguency

50100

Histogram of H

100 150
| |

50

i}
L

a0 100

Histogram of H2

150

180
|

100
|

a0

al 100

180

0000000000000 O000000000(@O0)370000000000
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3.22 0O00O0OO
0000 (standard variance) D 000000
s= V&
1 v <
N - _ )2
=\ %%

i=1
00000000RO0O sdO0000O0O0O0O0O0O0OOO0OO0O0DOOOO0OO0OOOOO0O0O0OO0OO00O0DOO000O0O00O00000O0
gobboooboooboooooboooobobooooboooobobooooboooooooon

> sd(x)

[1] 5.287644

>sqrt(var(x)) #0OOOOOO
[1] 5.287644

3.23 00O0OO
0DO0D00(meandeviationt OO0 XOO X000 X -XO0O0OOOO nOOOO0OOO

n
MD:}Zm—m
ni:l

O00D000D000RODO sum(abs(x-mean(x)))/length(x) OO O0OO0OOOODODO
> sum(abs(x-mean(x)))/length(x)
[1] 4.336

3.24 00O
00(range)d 0000 X DO0D00D00 XyyO0DOOODO0O
R=Xm - Xa

O0000D000000000 XOOOO ROOO range(X) 0000000000 OOOOODOOdiff(range(X)) 00000

goooooooobooo
> range (x)
[1] 425
>diff(range(x)) #range(x)OODO

[1] 21
>max (x)-min(x) #00000O00O00O

[1] 21
325 000000
DDDDDD(hingespreadD]l]l]DDDDDDDDDDDDDDDDDDDDDDDDD*ZD
> f<- fivenum(x)
> f[4]-£[2]
[1]7

326 0OO0ODOO
00000 (interquantilerange) 00 30000000 1000000000000 00O0D0ODOOROCOD IQROODOUDOODO

gooo

22500000



28 030 0Ooooood

> IQR(x)
[1]17
0000 summary(x) [5]-summary(x)[2] 0000000000 OOCOOCOOO

33 JUuooood

0000000000 (X.Y),(=12---,n000000
000i0D00000000000000000000000
0000i0D0000000000000

100

80
[

disl
G0

[+

[ ]

I = +:~
o RPN | (o] _"_‘._ (%]
o N 00( 2q
o —-C o
I T T I
5 10 15 20 24
Spaed
331 00O
000 (X,Y) 0000 (covariance)d
1 < - -
SXy = —— X =X)(Yi-Y)
n-1:4
i=1
O000000ORODO covODOOOODOOOODODOOOO
- 1< - 1<
X==-> X, Y==)>Y%
n=H n=
oooo
> data(cars) #00O0O cars00O000O0O
> cov(carsspeedcarsdist)
[1] 109.9469
3.3.2 0000
000 (X,Y) OOO0OO (correlation coéficient) 0 O S
Xy
p= Sx Sy

O00D0000D0OROO cor00000000D0DO0ODOOSy00D00 (X,Y)ODODODO
=LY% §= L Y-y
n-1 , -1 I

goono
> cor(carsspeedcarsdist)

[1] 0.8068949

34 JO00OOobDoOooon

000 X, Xp,--+, X, 000000000000 kOOOODOO(moment)d

m=§j%
i=1




34 0000000000 29

00000000X%000X00000 k1000000
n fr—
me= > (% - X)*
i=1
00000000000OO00kOO0OO0OO0OO0OOOOO0OOOOO0ODOOO0ODOOODOOOODOOOO

341 OO

O0(skew)DOOOOO X, X, -+, X OOOO0ODODODOO0OOD0ODOOODOOOOO
Zinzl(xi_i)3

— 32
04 - )

Sk = Vhn

0000o00o000oo0o0oooO00o 3000000000000 oooO0o0DooOOo0oooooo0ODUOOOonOoOoOOOn
0000oo0o0oooooooo0oooo 3.1000

SK<0 SKZO SK>O
|

031 00

Excel0D DO OO SKEWDO

(n- l)n(n—2) ;(Xi ; x)3

0000000000000 shbD0o00000oU0o0d n0 200000000000000O

ROODOOODODOOOOOODOOOOOOOOOOOOOOd 00 skewO OO
00000000000 function0D 00 O00O0O0OO0OOCOOO .

. > skew<- function(x){ #00O skewO O OO
O00function 00000000000 DODODOOOODODOO > m3<- sum((x-mean(x))43)/length(x)
000000000000 0O0library‘el871"00000000O > s3<- sqrt(var(x))A3
00000000 skewnessJO0OO00OO00OO00OOODOOOO > m3/s3
0030 >3

> skew(x) #skewO OO OOQO
342 00

ooo

DD(kurtosis)DDDDDD X, Xo, -, XpyUOODOODODODOODOODOODOOOO
S (X = X)*

= +/n 5
T:l(xj - Y)2}

-3

0000000000000 00000000000 400000000000000000000000 30000003000
0000oo0o000o00oo0oo00oon 3.2000

2000000000000 CO000000000000000n



30 030 0Ooooood

0 «—x —0O

032 00

ExcelDOO OO KURTO

n(n + 1) L% - X\ 3(n—-1)
(n—l)(n—2)(n—3);( s )_(n—2)(n—3)

0000000000000 sObo00ooOoU0ooOnD 3000000000000OO

ROOODOOOCOOOOOOOOOOOOOOOOOOOO DDkurtDDD|
O0O0O0o0oooooOlbrarytele71"0 0000000000
00000 kurtesis 000000000000 O00DO0OO

> kurt<- function(x){ #00O kutO O OO
> m4<- sum((x-mean(x))*4)/length(x)

> sd4<- var(x) A2

>  m4/s4-3

>}

> kurt(x) #kurtOOoOooOO

343 000D

0 0 0O (codficient of variationJ 00 O 0 Xg, Xo,---, % 000 XOOOOO sx 0OOO

CV=

||

00000000000000000000000000000000X 0000 cmOO0000 XO00O0OO sx000000
O0OcmOOOO0OO0CvVOOOOOOOOOOO

ROOODOOOOOOOOOODOOOCOOOOOOOOOO oocecvpooo

gbobooobobobooobog .
> CV<- function(x) sd(x)/mean(x) #0OO CVOOOO

> CV(x) #CvOOOoOooo

344 GiniDO0O

Gini O 0O O (Gini codficient)O O

ooooo0o0oo0ooooooooooOoooooooooooo

“000000000000C000000000000000n
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ooGcIooDO ROODODOOOOOOOOOOOOOOOOOOOOOO00

O0o0o0o0o0oD0o0oooo0o0oooooao
GI<- function(x) #00O GIUDOOD

{
n<- length(x)
y<- sort(x)

2*sum(j*y)/(mnA2*mean(x))-(n+1)/n
}

>
>
>
>
> j<- seq(l,n)
>
>
> GI(x) #GI1O000000O

gd

oo 3.1.

000 iris0 3000000 (setosalversicolordvirginica) 000000000000 D0OO0O0DD0OOOOOOOOO
00000050000 15000000000 0setosal versicolor00 0000000000000 OOO0OOOOODOOOO
00o00oo0oo0o0o0ooooO0o00ooo0o00oo0o0o00ooo00ooD 1000000 3 0000000000000 00OO
000000000000 00000O0O0O0setosal0 0000000000000 O0OOOOOODOO

goooaog

> data(iris)
> x<- iris[iris$Species=="setosa",1] # 000 iris0O0 setosa0 0000000 x0000O
> y<- iris[iris$Species=="versicolor",1] # OO0 iris0O0 versicolor000000OOD yOOGQoOo

oo 3.2

00 fivenum O summary 00 seq(l,6) OO0 OO0 0OO00OO0ODOOOODOOOOOO

oo 3.3.
O000rmormO000000000D0000O0OOOOOOOODOODOOOOOOOOOOOODODODODO

00]

> sym <- rnorm(100)

> neg <- sym[sym<@]

> pos <- sym[sym>0]

> neg.skew <- c(-(neg”2), pos*.5)

> pos.skew <- c(-((-neg)*.5), posAr2)

> s.levels <- rep(c("neg.skew", "sym", "pos.skew"), each=100)
> d <- data.frame(dist=s.levels, y=c(neg.skew, sym, pos.skew))
> boxplot(y~dist, data=d)

oooood

00000000000000 historyQ D OOOO0O

0000000
D00000000000000(1j000000000

D00000000000000000000 00 Enter
00 | no(@jp000000N000000n00d

>history() #00O0O0O0OODO
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040 UOUOUOOOOUooOOodood

00000000 normal distributionJ D0 0000000000000 000000D0 w000 o?000000000000
000000000 @UoOU0Dparameter 000000000 DOOO0DOOODOO

oo

00000000 n0O00 X, X,---, X, 00000000000000000000000000000

ooooo

.gbooooboocoobooboooboboooon
oo0oo0o0ooooooood (oooo
gooooood

.0o0ooooooo
.goo0oboooobooooboooobooOooooa

OhwWN R

0000000000000 000O00o00oO0oO0DOoOoDoO0DooUOGknown)DOODO0DOODODOOODOOODOODODOO
O0o00o0o0ooOoooO@nknown)DOOOOOOOOO0OOOO0OOOO0ODOOO0ODOOODOOOOOODOOODOODOOOOODOO

41 0O0O0O0OO

000 ¢?0000000000 X, %, -, X% 00000000000000«0000000000000000O000000

0000 (two-sidedtest) 0000 Hy:p#uo 00000000 Hyu=po0000000
0000 Hyp>pe00000000 Hop=po0 000000

0000 (one-sided tesf)
0000 Hyu<pwODOOO0D0D00 Hep=peOOOOO0

0000000 ¢?000000000000000000000000000

411 000 2000000

0000D00000000000000000 X, X, -+, X 000000080

_ 1 1L
X=Z{Xg+Xo+-- =-§ X
n{ 1+ Xo+ -+ Xy} n 24 i

O000ooooUuo(@ooon)

_ X—Ho
R

_ Zinzlxi/n_ﬂo
~ g/yn

(4.1)



41 00000 33

0000000000D00000000 Hy u=po000000000000000 N(uw,e?)0O0O000D000000 Z000
0000 NO,1)0000000000000000000 p000 ¢200000000000

f e p((—m2

0000000000000 0000000000000 w000 o?0000000000000000000O*!

)dz

00000 Z00000000000000000000O00000O0O000O0O00OO00O00O0O0

1Z|>z,,0000000000000
IZ|<z,000000000000000
Z>2, 0000000000000
Z<z 000OOOOOOOO0O0O0O0O0O
Z<-2,0000000000000
Z>-2,000000000000000

0000 Ho:u=poversusooood 7{1:;1;&#0[]{
0000 Ho:u=poversusooood 7'[12;1>,uoD{

0000 Ho:u=poversusooood 7'{12;1<,uoD{

0000z 0000000 N(0,1) 000 a% 00
00 a

= fz exp(——)dx /

0
oooo \\EDQ%DQ

00 41.RO00O0 irisO0 setosa0 00000000000 0000O0O00O0O00000OO0ODOO0000OOOOOO0
000001100000 0.33166251 0 000000000000000000000 0.050000000000000000
000000000000000000000000000000000 41000000000000000000000000
00D000%0m

08

04

45 5.0 55

0o
I

041 00000 setosdd 000000000 OOOO

*10000mu<- 1; s<- 10; x<- seq(mu-3*s, mu+3*s, by=0.1);plot(x, dnorm(x,mu,s), type="1")00O0O0DDO 1000 1®000o0ooooo
gOooOooOOoobooooo
20 6000000000000000000000000O0



34 040 00000000000000

() D00D0: 0000 He w=55versus0000 Hy: #5500 20000 0.11000)
000

X = Ho

o/vn

0000000000 2025=19600000000000 5% 00000000000

gobooooo

> data(iris)

> x<- iris[iris$Species=="setosa",1] #00ODO iris00 setosa0 0000000 x0000
> mean(x) #x00OOOODO
[1] 5.006

> (mean(x)-5.5)/sqrt(0.11/50)

[1] -10.53212

#0000 50000 55000 01100000000

setosa0 0000000000 5.0060000000000
0000000 -10532120000000 10.532120 O
0000000 Zgps=19600000000000000
00500000000000 (ROOO gnorm(1-0.025)
00000 1.9599641 00000000000 ZogpsD 00
00 7000000000)0

() 0000: 0000 Hy p=48versus00OO00 Hypu>4800 20000 0.11000)
00 X, Xp, -+, X 0OOOO0O0O0OOOO B
_ X—po
o/

00000000 z90s=16400000000000 5% 00000000000

oo

oboooool a

gobooooo

> data(iris)

> x<- iris[iris$Species=="setosa",1]
> mean(x)

[1] 5.006

> (mean(x)-4.8)/sqrt(0.11/50)

[1] 4.391935

#00D iris00 setosa0 0000000 x000OO
#x000OOOODO

#0000 50000 4800 01100000000000

ZOODO 43919350 000000000 Zygs = 1.64R O

O gnorm(1-0.05)=1.644854) 0000000000000

0.05000000000000

(1
00 X, X, -+, % 000000000000

0l a
oono

0000:0000 Heu=50versusd000 Hy:u<5000 ¢20000 0.11000)

X — o

o/Vn

00000000 znes=-16400000000000 5% 00000000000

goobooooo

> data(iris)

> x<- iris[iris$Species=="setosa",1]
> mean(x)

[1] 5.006

> (mean(x)-5)/sqrt(0.11/50)

[1] 0.1279204

#00D iris00 setosa0 0000000 x000OO
#x000OOODO

#0000 50000 5000 01100000000




41 00000 35

Z0OO0ODO 012792040 000 00D0DOO0O -164R OO 000 «
qnorm(0.05)=-1.6448541 000000000000 0.05 ooo
oo0o0ooooooooooo \

0

412 000 2000000
000000 2000000000000 X, Xo,--, Xy 0UOOOO0OOD0OO0OO0OO0O0O0OO0O0 0000000 0OO0O0OO0OOOOOO

0000 0000 Hyp#peO0D0O000000 Hypu=poO00O0O0D0D0DO
R 0000 Hyp>puo0 0000000 Hy u=pe0000000
0000 Hyp<poDODO000000 Hy u=po0000000

000 ¢?00000000000000000D0000000D00000 (4.)0Z000000000000 ¢?0000000
oooo

1 < <
32 = mZ()Q - X)2

i=1

ooooooooo

oooD*=00000000 N(,uo,O'Z)DEIEIEIEIEIEIEIEIEIEIEIEItI:II:II:II:I n-10t000000000000000000O0O
oobooO0onDtoOODODO

* T((n+1)/2) 2\ ~(n+1)/2
LQ r(1/2)r(n/2)(l * F) dt

ocooooooootooooOoObobobobobobbbbbobOobobUooo

It >t 1(e/2) 0000000000000

tt <tr1(e/2)0000000000000O00
t>t,1(e) 0000000000000
t<to1(@)0000000D0D000000O0
t<-t,1(@) 0000000000000
t>-t,1(@) 000000000000000

0000 Ho: u=poversusoo o 7{1:u¢yoD{
0000 Ho:u=poversusooood 7{1:y>,u0D{

0000 Ho:u=poversusooood 7‘{12u<,uoD{

O000Ot(e)DODO NO tOODOO %00

® T((n+1)/2) (,  ¥\mD2
fw) F(l/z)r(n/z)(l )

n
oobooooboooboooooOnOtoboOO0OO0ODOO0OO0ODONOODOOOODO

dx

toogoogoo 000 1,2,4,10251 t0O0000O0
x<- seq(-4,4,by=0.2)
plot(c(-4,4),c(0,0.5),type="n")
j<- 0

for (i in <(1,2,4,10,25))

ooo 2

{ j<- i+

ooo 4
:;;;;;;;:::::::;;Egsstt lines(spline(x,dt(x,1)),col=})}

/o
ooo 1

2000000000 25000000



36 040 00000000000000

oooooooooo

oooooooooooroooooooooooon

00 0000 a
r(n = f XL exp(x) dx
0

000000000r0(3) = vaI()=1I(n=mn-1)'000 '0\
oooDoo*o 000 nOO0 a%0 ty(e)

00 42. ROD0O0O iris00 setosa0 000000000000 D0O0OO0O0ODOO0OOOOOOOOOOOOOOOODO 0.05
boo0oo0o0o0o0oOoooooooUdddm

() 000D0: 0000 Hy: w=55versus0000 Hi:u#55@0000)

oooo: |t|=|x_“0 >tha(@/2) > Ho:p=po 000000
s/+n
ooooooo
> data(iris)
> x<- iris[iris$Species=="setosa",1] #0O00 iris00 setosal 0O OD0O0O0O0 xO0000
> t.test(x, mu=5.5, alternative="two.sided") #t-000550000000000000000
One Sample t-test #00000O
data: x #00000x
t = -9.9098, df = 49, p-value = 2.717e-13 #t000000=49Cp-00
alternative hypothesis: true mean is not equal to 5 #OOOOOH;:pu#50
95 percent confidence interval: #95%0 000
4.905824 5.106176 #0 [4.905824, 5.106176]
sample estimates: #000000
mean of x #00O0 x000O
5.006 # 5.006
> (mean(x)-5.5)/sqrt(var(x)/length(x)) #00O t.test0000O00O0DO

[1] -9.909815

t0 00 (mean(x)-5.59pqrt(var(x)jlength(x))D 000000000
00000oooo 1000000gogog
p-0 (p-value) D 0000000000000 ODOOOODOODOODOODOOODtODOODO0OOODOOODOODOOOOO
00000000000 0oU0UUoU0oU0oO00o0oO0000D0D0DUUDUOUO0OOO0O0OOOU 0050 00O oOoUUUg
00000 t00000000 1490025000 t00000000ROD p000D00DODOODDDOD t49(0.025)
goooooooooboobo
95%000000000000000000000000 [4.9058245.106176]0 0000000 95% 0000000
gooog

e JIO0OOOTDODOO 5.0060000
(I 0OO0D:0000 Ho u=48versusOO00 Hi:pu>48C0000)

X_
oooo:  t=2—H
s/4/n

>tha(@) > Ho:ip=po 000000

*40000n<- 8; x<- seq(-5, 5, by=0.1);plot(x, dt(x,df=n), type="1") 000OD0O0O N0 t00O0000OO0D0O0O0OOOO
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ooooogo

> data(iris)

One Sample t-test
data: x

4.922425 Inf
sample estimates:
mean of x

5.006

[1] 4.132433

> x<- iris[iris$Species=="setosa",1]

> t.test(x, mu=4.8, alternative="greater")

t = 4.1324, df = 49, p-value = 6.986e-05
alternative hypothesis: true mean is greater than 4.8 #UOUOOOOH::u>4.80

95 percent confidence interval:

> (mean(x)-4.8)/sqrt(var(x)/length(x))

#0000 iris00 setosa0 0000000 x00O0OO

#t-000480000000000000000
#00000

#00000x

#t00000D0=490p-00

#95%0 0000
#[4.922425, +00)
#000000O

#000O x0000

# 5.006

#00 ttest0 0D OO0D0O0ODO

e p-000DIDOOODDOODODOOODDODOODOODOOODDOOODOOOOOOOOOPODO 0050000000000

oo oo0500000oouooono

¢ 95% 0000000000000 D000D0O0DODN [4922425+0) 00000000 9% 000000000

oo

() 000D0:0000 He: w=50versus0000 Hy:u<50@0000)

oooo:

0 < tha(@) > Ho:pu=po 000000
n

ooooogoo

> data(iris)

One Sample t-test
data: x

-Inf 5.089575
sample estimates:
mean of x

5.006

[1] 0.1203621

> x<- iris[iris$Species=="setosa",1]

> t.test(x, mu=4.8, alternative="less")

t = 0.1204, df = 49, p-value = 0.5477
alternative hypothesis: true mean is less than 5

95 percent confidence interval:

> (mean(x)-4.8)/sqrt(var(x)/length(x))

#00OD iris0O0 setosa00 000000 x0000
#t-00048000000000000DOOOD
#00000

#O0OODOOx

#t000000=490p-00

#0OOOOH :u<5

#95%0 000

# (—oc0, 5.089575)

#00000D0D

#0000 x0000

# 5.006

#00O t.test00000ODOOO

e p000D0DO0UDOOODODODOUDUOOODOOSLOIOODODOUDULOODO

42 000 02000

000000 2000000000000 X, Xp,-+-, % 00000000000000 «00000000000000000

0000 0000 Hio?#0300000000 Heo?=030000000
S 0000 Hio?>0300000000 Holo?=050000000
0000 Hio?<o300000000 Heo?=030000000



38 040 00000000000000

421 OO p0O0O0OOOO

000 x0000000 ¢?00000000000 X, X+, X 000000000

1 n
n 0 h?

0000000 ¢?000000000N-10000n00000000000000000000000 2000000000
0000 Hey:o?=050000000
2 _ ZP:l(xi _ﬂ)z
Xo=— 3
99
000000DooooDDoOoo0o0og
0000000000 ,,30000n000000000000000000000000000n0000000000

fx _ L e exp(—E) dt
s 2V2I(n/2) 2

goboooboooboooboonOoOOoOoOOO

000 1,2,4,8000000000
x<- seq(0.1,25,0.2)

n=1 plot(c(9,25),c(0,1.5),type="n")
0ooOoooOoo i< ®
N2 for (dfl in c(1,2,4,8))
- { i< i+

lines(spline(x,dchisq(x,df1)),col=j)}

ogoboooooooo
uobbodouobbdbu eebooobbooobbobobboooboboooo

() D000 Ho: o?=03versusO 000 Hy: 02 # 03

Hao?#050000000
00000 20000000000
0000000000D0000000
00000D0000000000)3< 0000000 «
xn(l—a/2)000 x2> yn(e/2) 000
0ooODOoOooOon

0 = T~

1-a/2 2
() 0000 Ho: 02 =c2versusI 000 Hy: 02 > 02 (L= af2) xnlar2)

Hoo?>030000000

00000 300000000000
00000000000000000
00x3>xnle) 0000000000
0ooQ

0od «

Xxn(@)
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() 0000 Ho:o?=c3versusd 000 Hy:0? <o)
Hao?<o300000000

00000 00000000000 ooo a

000000000000 O0O0DO
00x3<xn(l-e)000000000
oooo

2 xn(1-a)
0000x()0000Nn0000000 42000 %00

f Tl i byar
a = [ —— _
vnl@) 2n/2r‘(g) p 2

oooo

00 43.RO00OD0 irisO0 setosal 00000000000 DO0O00O0OOO0O0OO0DO0DO0O0O0O0O0O0O0O00O00O0 5%0O
00000 S0000000000000Om

() 0000: 0000 He: 0?2 =02versusO 000 Hy: 0202000 50000000000)

oooo: Xo<xn(l-@/2)000x2> yn(@/2)= Ho:0? =03 000000

goooooo

> data(iris)
#0000 iris0O0 setosa0 0000000 x0000
#x2000

> x<- iris[iris$Species=="setosa",1]
> sum((x-5)42)/0.2
[1] 30.45

e 00DOD 00D 30450000050000000.05000000000000 yso(1-0.05/2) = 32357360 00
00000 yse(0.05/2) = 7142020 00 0000000000000 qchisq(0.025,df=50)=32.35736 000000
00000000 qchisq(.975,df=50)=71.4202 0000000000200 304500000000 32.357360
0000000000 He: o?2=0200000 0050000000

(I 000D0: 0000 Hy 02=015versus0000 Hy: 02>015@000 50000000000)

oooo: X8> xn(@) > Ho:o?=ci000000

gobooooo

> data(iris)

#00D iris00 setosa0 0000000 x000OO
2

#yoO0O0O

> x<- iris[iris$Species=="setosa",1]
> sum((x-5)42)/0.15
[1] 40.55

e J00DD ¥3000 405500000 5000000 0050000000000 xs0(0.05)=6750480 00000000
0000D qchisq(0.95,df=50)=67.5048 0000000000200 4055000000 67.50480 000000
0000 He:0?=01500000 0.0500000000

() 0000:0000 He:o?=041versusOOO0 Hi:0?2<01(00050000000000)

oooo: Xe<xn(l-a)=Ho:0o?=05000000

gobooooo

> data(iris)

> x<- iris[iris$Species=="setosa",1]
> sum((x-5)42)/0.1
[1] 60.9

#00OD iris00 setosaD 0000000 xO00O0OO
2
#x3000




40 040 00000000000000

ODDDDD)(SDEID 6090 00005000000 0.05000000000000 xs50(0.95)=3476425000000
gooooooooo qchisq(@.@S,df=5®)=34.76425DDDDDDDDDD/\%DD 60900000000 34.76425
000000000000 He:e?=0100000 0.0500000000

422 OO up0OO00O0OO0OO

obobpO00000O00O00O0OCOOOOCOODO
1y )
DN R
i=1
goboood

1 & -
m ;(Xi - X)2

0000000 ¢?200000000000 ¢00000000 XO0O0OOOOOO0O n0000ONn-1000000000000
0000000000 ¢?°0000000000000 Heo?=030000000

2 2% —X)?

Xo=— 5

99
00000000000000000 100000000000000000000000000020000n-100000
0000000000000 0000000000O0D0DOO0O0O0O0oOQg
in:1(Xi - #)2

2

9%

000000000 w00000 XOOOOOOOO00O0000000 1000000
00o0o0o0000000d 00000000 0U0OUOOUOOOOOgo

() 0000 Ho: o? =ogversus0 000 Hy: 02 # 0

Hoo?#050000000

DDDDD/\(SDDDDDDDDDD
000 o2
Ooooooooooooooooo
000000000000000x2< 000 o2
xn-1(1-/2)000 x5 > xn-1(e/2) O
gooooooooooa
o\ 1
Yne1(l— a/2) Xn-1(@/2)

() 0000 Ho: o®=c3versusd 000 Hy: 02> 03

Hao?<o200000000

00000 200000000000 Ubb e
00000000000000000
000x5>xn1() 000000000
oooo

xn-1(1— @)
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() 0000 Ho:o?=c3versusd 000 Hy:0? <o)

Hoio?>050000000

DDDDD){SDDDDDDDDDDD

00000000000000000 000 «
000x3<xna(l-@)0000000
000000
0
yn-1(@)

00 44.RO0D0O0 iris0O00 setosal 0000000000000 0O00O0O0OOOO0OO0ODO0O0OOOOOOO %0000
ooooo00000dd m

() DDOD: 0000 He: 0?2=02versusO0000 Hy: 0?2 #02@0000)
oooo: Xe<xn(l-@/2)000x2 > xn(@/2)= Ho:0? =03 000000

goboooon

> data(iris)

> x<- iris[iris$Species=="setosa",1] #0OODO iris00 setosa0 0000000 x0000O
> sum((x-mean(x))*2)/0.2 #x2000

[1] 30.441

e 00000 ¥3000 3044100000 4900000 0.050000000000000 yae(l - 0.05/2) = 31554920
00000000 yae(0.05/2) = 7022241000 0000000000000 qchisq(0.025,df=49)=31.55492 0 O
000000000000 qchisq(0.975,df=49)=70.22241 0000000000200 3044100000000
31554920 0000000000 Hy:¢?=0200000 0050000000

(I 00DO0D: 0000 Hy: 0?=015versus0 000 Hy: 0?>015@0000)

oooo: X&>xn(@) > Ho:0?=c3000000

gobooooo

> data(iris)

> x<- iris[iris$Species=="setosa",1] #00OO iris00 setosa0 0000000 x0000
> sum((x-mean(x))*2)/0.15 #x¢000

[1] 40.588

e 00000 2000 4058800000 4900000 0.0500000000000 y49(0.05)= 6633865000000
00000000 qchisq(8.95,df=49)=66.338650 000000000200 40.5880 00000 66.338651 00
00000000 He:e?=0200000 0.0500000000

() 0000:0000 He:o?=04versusOO000 Hy:o?<01@0000)

0000: x3<yn(l-a@)=Ho:o?=0000000

gobooooo

> data(iris)

> x<- iris[iris$Species=="setosa",1] #OOD iris00 setosa0 0000000 x0000
> sum((x-mean(x))*2)/0.1 #)((2) ooo

[1] 60.882

ODDDDD/\{gDDD 60.8820 0000 4900000 0.0500000000000 xa9(0.95)=33930310 00000
oobooooo qchisq(@.@S,df=49)=33.93®31DDDDDDDDDD/\%DD 60.8820 00000 33.930310 00
00000000 He: 0?=0200000 00500000000
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th>t1(e/2) 0000000000000

tt <ty 1(e/2)0000000000000O00
t>t(e)0000000000000
t<t,1(e)00000D0D0D0000000O0
t<-t1(@) 0000000000000
t>-t,1(@)000000000000000

0000 Ho:p=poversusoooood ‘Hl:y;t,uoD{
0000 Ho:p=poversusoood ‘Hl:y>,uoD{

0000 Ho:u=poversusoood 7—(1:/1<,uo[]{

00 45.1000000000000000 30000000000000000O0O0O0OO

Oo0oo |61 69 68 72 62 60 63 75 64 72
0ooo |68 66 75 75 77 71 75 76 64 79

0000 5 000000000000000000mM
00 3000000000000 0oUoo w0000 00DooooUoooooooo
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> b<- c(61, 69, 68, 72, 62, 60, 63, 75, 64, 72) #0OOOOOOO
> a<- c(68, 66, 75, 75, 77, 71, 75, 76, 64, 79) #00O0O00O0OO

> x<- a-b #O00OOO
> t.test(x, mu=0, alternative="greater") #t-000
One Sample t-test #0OOOOO
data: x #000O0O0Ox0O
t = 3.3085, df = 9, p-value = 0.004553 #t0UOO0OODOpOO
alternative hypothesis: true mean #00O0O0O00O0O0OO0OOODODOOOOOO
is greater than 0
95 percent confidence interval: #95%00000
2.675596 Inf # (2675596 +00)
sample estimates: #0OOOOO
mean of x #x00O0O0O
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0oooo o
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goboooon

data(ToothGrowth)
ToothGrowth #0 00 ToothGrowthOOOOODO
help(ToothGrowth) #0000 ToothGrowthO OO OOO

boxplot(len~supp, data=ToothGrowth)

x<- ToothGrowth[ToothGrowth$supp=="VC",1]
y<- ToothGrowth[ToothGrowth$supp=="03",1]
n<- length(x)

m<- length(y)
(mean(x)-mean(y)+3.5)/sqrt(68.3/n+43.6/m)

#00000O
#x000DO0O00vVCOOODO
#yO0ODDOOO 00000
#x0O00OO0OO
#yOOOOOO
#000000000

[1] -0.1035561

000000000000 0.10355610 Uzeps=19600000000000000 0.050000000000000

() 00D0D0:0000 Ho: g —pp=-3versus0 000 Hy:pg—pp>-3 (000000 68.30 43.6000)

00000 o
X-Y-4

7=

ol , %

n m

000 20s=16400000000000000000

ooooooo

> (mean(x)-mean(y)+3)/sqrt(68.3/n+43.6/m)
[1] -0.3624463

#00000000O0O

00000000 -0.36244631 0205s=16400000000000000 0.050000000000000

() O0D00:0000 Ho:pug—p2=0versusOOODO Hi:iup—p<0(@0000O0 68.30 43.6000)

ooooo o
X-Y -4

z="=

2 2

(o (o

i, %

n m

000 -z0=-16400000000000000000

ooooogoo

> (mean(x)-mean(y))/sqrt(68.3/n+43.6/m)
[1] -1.915787

#000000000

00000000 -1.91578M 0 -z0025s=-19600000000000000 0.050000000000000O
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in:l(xi - Y)2 + Z?ll(Yj - 7)2

n+m-2
_m—D§+M—D§
B n+m-2

ooooooooooooo

R S Ryl e
n-14& ’ m-14 !
00000 (5.)000000000000000000000000000000
X-Y =6
1 1
\/(EJFE])V

0000000000 Dt0000 n+m-20t000000000000000000 «00000O0OOOODODOOOOOOO
0 oo

t=

It > twm2(e/2) 0000000000000

t <twmo(e/2)000000000000000
t>tumo(@) 0000000000000
t<twmo()000000000000000
t<-twmo(@ 0000000000000

t> —twmeo(@)000000000000000

0000 Ho:puyg—p2 =06 versusOo OO Hl:ul—ﬂzidolj{
0000 Ho:pyr—p2 =6 versusOO OO 7-{1:;11—/12>60D{

gooo 7‘{0:#1—/12=(50VGYSUSDDDD 7‘(1:/11—/12<(50|:|{

00 52.RO000 ToothGrowthO OO OO0OJO VCOOUOOODOUOOOOOUOOOODOOUOODOOOUOOOOODOOUDOOOO
0000000000000 000000 5%0000m

() 0000: 0000 Holpa —po=-35versus0 000 Hii g —pup #-350000000000000000)

0oooo o
X -Y -6

V(@/n+1/mV

00000 tume(e/2)00000000000000000

goooooo
> x<- ToothGrowth[ToothGrowth$supp=="vC", 1] #x00OOOOOvcOoOoOoO
> y<- ToothGrowth[ToothGrowth$supp=="01",1] #yOQOQooOoooloooo
> n<- length(x); m<- length(y) #000D00 nOmOO0OO
> t.test(x, y, mu=-3.5, var.equal=T, alternative="two.sided") #OOODODOOOOOOO
Two Sample t-test #O00OO tO0OO
data: x and y #OOOO:x0O yO
t = -0.1035, df = 58, p-value = 0.9179 #tO0OO0OOOOpOO
alternative hypothesis: true difference in means #O0OOOODOOoOOoOoOo-350000
is not equal to -3.5
95 percent confidence interval: #95%00000
-7.5670064 0.1670064
sample estimates: #00O0OOOO
mean of x mean of y #x0000yOOODO
16.96333 20.556333
> V<- ((n-1)*var(x)+m-1)*var(y))/(m+m-2) #00O0OOOOOOoOOoOO
> (mean(x)-mean(y)+3.5)/sqrt((1l/n+1/m)*V) #0O0O0O
[1] -0.1035280 #0000000

“t0000000 35000000
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0000oooooooo 580000000 qt(.975,df=58)=2.00171700t-00 -0.103500000000000003
05%0000000000000000000000p00€.9179000000000 0.050000000000000
goooog
() D0D0D0: 0000 Hopa—pe=-3versusO0O0O00 Hy:ip—pup>-3(0000000000000000)
ooooo o
. X-Y-4
(1/n+1/mV
000 twme(@)00D0D0O00O0O0ODOO0OOOOOOO
goooood
> t.test(x, y, mu=-3, var.equal=T, alternative="greater") #00O0OO0OOOO0OOOO
Two Sample t-test #00OO tOOO

data: x and y #O0OOOOxO yO

t = -0.3623, df = 58, p-value = 0.64088 #t10OOODOpOO

alternative hypothesis: true difference in means

is greater than -3

95 percent confidence interval: #95%0 0000

-6.92918 Inf (—6.92918 +0)

sample estimates: #0OOOOO

mean of x mean of y #x00O0OOyOooo

16.96333 20.556333

> V<- ((n-1)*varx)+@m-1)*var(y))/(m+m-2) #00O0OOOOoOoOOoooOooO

> (mean(x)-mean(y)+3)/sqrt((1/n+1/m)*V) #00O0O

[1] -0.3623481 #0OOOOOOO
00000D0o0o00ooOoS80000000 qt(.95,df=58)=1.671553 00t-00 -0.36234810 00000000000
005%0000000000000000000000p00 0.6408000000000 0.05000000000000
goooooad

() 0D0D: 0000 Ho: g —pz=0versus0 000 Hy:w—p <00 0000000000000O0)

00000 o
X - Y -

V@/n+1/mV

000 —thymo(@) 00 00000000O0O0O00000

ooooooo

> t.test(x, y, mu=0, var.equal=T, alternative="less") #00O0OOOOOODOO

Two Sample t-test #O00O0 t-000O
data: x and y #O00000x0O yO
t = -1.9153, df = 58, p-value = 0.03020

alternative hypothesis: true difference in means

is less than 0

95 percent confidence interval: #95%0 0000

-Inf -0.4708204 (—00,—0.4708204)
sample estimates: #00O0ODOD
mean of x mean of y #xO0OOOyOooo

16.96333 20.556333

> V<- ((n-D)*var(x)+(m-1)*var(y))/(m+m-2) #000000O0DOOOO
> (mean(x)-mean(y))/sqrt((1/n+1/m)*V) #0O0O0O
[1] -1.915268 #00000000

000000000000 580000000 qt(.05,df=58)=-1.67155300t-00 -1.915268 00000000000
005 000000000000000000000p00O 0.03020000000000 005000000000000
oooooo
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t1>t,(e/2)0000000000000
tl<t,(e/2)000000000000000
t>t,()0000000000000
t<t()00000000000D00D0
t<-t()0000000000000
t>t()000000000000000

oooo ﬂoiyl—ﬂzzéoverSUSDDDD 7‘(13/11—/12¢60|:|{
oooo ﬂoi#l—ﬂzzﬁoverSUSDDDD 7‘{1:/11—/12>60|:|{
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00 53.ROUO0OO ToothGrowth O OO DD OOODODO0OODODOOOODOOOODOOOOOOOOODOOOOOOOO 5%0O
O00Om

() 0000:0000 Holpy—pp =-35versus0 000 Hi:pg —pp #-35@0000)

ooooo o
X-Y -6

V(@/n+1/mV

000o0O t(e/2)00000000000000000

goooooo

> x<- ToothGrowth[ToothGrowth$supp=="VC", 1] #xOOooooovecoooo
> y<- ToothGrowth[ToothGrowth$supp=="01",1] #yO0QOOoQooooloooo
> t.test(x, y, mu=-3.5, alternative="two.sided") #0OOOOOOOO

Welch Two Sample t-test #0000O0O0OOO
data: x and y #00O0O0D0Ox0O yO
t = -0.1035, df = 55.309, p-value = 0.918 #t00OO00DOOpOO

alternative hypothesis: true difference in means #0O0000O
is not equal to -3.5

95 percent confidence interval: #95%0 0000
-7.5710156 0.1710156 (-7.57101560.1710156)

sample estimates: #00O0O0O0OO

mean of x mean of y #xO000OD0OyOooo

16.96333 20.556333

pO0 0.918000000000 0.050000000000000

() 0000:0000 Holpr—po=-3versusO 000 Hy:pg—pp>-300000)
ooooo o
X-Y -6

V(@/n+1/mV

000 we)DODDOOOOOOODDOOOOOODO
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goooooo

data: x and y

-6.931731 Inf
sample estimates:
mean of x mean of y

16.96333 20.556333

is not equal to -3

95 percent confidence interval:

> t.test(x, y, mu=-3, alternative="greater")
Welch Two Sample t-test

t = -0.3623, df = 55.309, p-value = 0.55408
alternative hypothesis: true difference in means

#000000000M0
#00000000
#00000x0 yO
#t00OO0OO0OOOpOO
#00000

#95%0 0000
(~6.931731 +o0)
#000000
#xO00O0OO0OyOooo

pO0 0.55408 000000000 0.05000000000000O0
(N 00D00:0000 He:pur —pp=0versus00O00 Hi:us—pup<0@0000O)

gooao

X-Y =60

000 t4()DODOOO0000000000000

V(@/n+1/mV

ooooood

data: x and y

is less than 0

-Inf -0.4682687
sample estimates:
mean of x mean of y
16.96333 20.556333

Welch Two Sample t-test

95 percent confidence interval:

> t.test(x, y, mu=0, alternative="less")

t = -1.9153, df = 55.309, p-value = 0.03032

alternative hypothesis: true difference in means

#00000000000
#0000000D
#00000x0 yO
#t00O0O0O0O0OpOO
#00000

#95%0 0000
(~00,-0.4682687)
#00O0O0OOO
#xO0OOOyOooo

pO0 0.030320000000000.05000000000000
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_ “ T((n+m)/2) (n n/2 (n-2)/2
Finma) = fa F(n/2)F(m/2)(ﬁ) [L+ (n/mygmrz dt

oo00ooo0o0ooO0o0orFOOOOOOO

000 (33)0 Foooooo
OO0 n=3m=30 FOoOOOOO fdensity<- function(x) df(x,3,3)

curve(fdensity,0,3)

0

goboooboooo
000000000 «000D0D0DO0ODUODODODOOFOO(Ftes)yOOOODO

0000 Hy & =1versusn000 Hy: 22«10
g

0000 Ho: —=1versusO OO0 Hy: —>10
g

$£>9 F>Fn-1m-11-¢/2) 0000000000000
1

§<g,F—>F(m—l,n—l,l—a/Z)DDDDDDDDDDDDD
0

goooooboooooboooobboooo

o1 o1 {F0>F(n—l,m—l,l—a)DDDDDIZIIZIIZIEIEIEIEIEI

0000 Ho: 22 =1versus0000 Hy: 22 <10
g

Fo<Fn-1m-11-0)00000000000000OO

Fo

F—2F(m—l,n—l,l—a')[]DDDDDDDDDDDDDD
0

1
{ — <F(m-1,n-1,1-0) 0000000000000

00 54.RO000 ToothGrowth OO O ODOODOODOOODOUOOOOOOODOUOOOODOODOOOOOD 5%0000m

(h ooOoO Ho: —_1versus|ZIIZ||Z|D Hi: —;tl(DDDDIZIIZI)
ooooooo SfD%DDEIEIEI

§>§,Fo:ﬁ>F(n—1,m—1,o.975):>DDDDDDDDDD

s
S

1
§<§,F—:g>F(m—l,n—1,0.975):>DDDDDDDDDD
0

gbooobb s00booooboooobo

goboooooooo

ogooooood
> data(ToothGrowth) #0 00O ToothGrowth OO O QOQOO
> x<- ToothGrowth[ToothGrowth§supp=="VC",1] #xOJOOooooveoooo
> y<- ToothGrowth[ToothGrowth$supp=="01",1] #yOQOoOoOOoDoloOoOoO
> var.test(x, y, alternative="two.sided") #00OO0ODOOOO
F test to compare two variances #00O0OOD0OD0OOODOOOOO FODO
data: x and y #O0OOOOxO yO
F = 1.5659, num df = 29, denom df = 29, p-value = 0.2331 #FoOOOOOOOOOOOO pOO
alternative hypothesis: true ratio of variances #00OOOOOOOOOO 10000
is not equal to 1

95 percent confidence interval: #95%0 0000

0.745331 3.290028
sample estimates: #O0ODOODOO
ratio of variances #O0OOO

1.565937
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pO0 6.233100000000000.05000000000000000
() 0000 He: 22 =1versus0 000 Hi: 2 >1(@000000)
02 g2
0000000 000000
Fozg>F(n—l,m—1,0.95):>DI:II:II:II:II:II:II:II:II:I
0000000 0oooooooooboboo
Oo0o0o0o0o0oO0oOoOoOoaa
ooooooo
> var.test(x, y, alternative="greater") #0000000000
F test to compare two variances #00OOOOOOODODOOOOO FoOOO
data: x and y #O0OOOOxO yO
F = 1.5659, num df = 29, denom df = 29, p-value = 0.1166 #FoOUOOOOOOOOOOO pODO
alternative hypothesis: true ratio of variances #00OOD0O0OOOOOO 1000000
is greater than 1
95 percent confidence interval: #95%00000
0.8415347 Inf [0.8415347 +c0)
sample estimates: #0OOOOO
ratio of variances #0000
1.565937
plO 0.1166 0000000000 0.05000000000UODOOOO
[on o
() 0000 Hy: = =1versus0000 Hy —<1@00000)

(o) g2
0000000 000000

1
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o0o0o0ooooOooooooooo

var.test(x, y, alternative="less")
goooooooood

var.test(y, x, alternative="'greater")

ooboooooooood

ooooooo

> var.test(y, x, alternative="greater") #0000000000O3
F test to compare two variances #0000000000000 FOOO
data: y and x #00000x0Oy
0.6386, num df = 29, denom df = 29, p-value = 0.8834 #FoO0OOD0OODO0OOOOOOO pOO
alternative hypothesis: true ratio of variances #00000000000 1000000
is greater than 1

95 percent confidence interval: #95%00000

0.343181 Inf [0.343181 )
sample estimates: #00000OO
ratio of variances #0000

0.6385951
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6.1 0O0O0OOO0O

00000 hooOoo A(=12---,h)D0000000OO0NOOODOODOOO

OO0 AOOOOOO ffoDOO oo A PV A D
f1+f2+...+fh:n oooo fl f2 fh n

oo p1 p2 Pn 1

oooo oooOd | npp npz -+ npy | N

ooooo
0000 Hy:OOoODoDooooo pooo

gobooobooobooooon

go0ooo0ooooooooooooonooono
(npy,npz, -+ ,Npn)

0000000000000
(fr, f2, -+, )

oooooooooooo

h 2
2 (fi—np)
X = I —

00000000000 i0oo000LO0000O00O00O0O0O00ONpUO0OOOO0OO000O0OO0DOODOOOOODOODO
K.Pearsol 000000000 200000000 h-10000000*0000000000000

00 6.1.0012000 0000000 (400)0D0DOODO

10030 | 40060 70090 1000120
151,422 149,233 152,455 147,356

0000*040000000000000000000000 5%000000m

gobooooo

> o<- c(151422, 149233, 152455, 147356) #00000o00O0OO

> prob<- c¢(1,1,1,1)/4 #O0OOOO prob0O 00O

> chisq.test(o,p=prob) #oO prob0000DOOOODDO
Chi-squared test for given probabilities #00O0OOOOO

data: o #000D00O oO

X-squared = 103.7451, df = 3, p-value < 2.2e-16 #0000000000pOO

*13g0oo0oo
*2http://www.stat.go. jp/data/kokusei/2000/kihon1/00/hyodai. htm 0000000000


http://www.stat.go.jp/data/kokusei/2000/kihon1/00/hyodai.htm

6.2 0000000000
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pO0 2.2e-16 0 0000000400000

oooooobooooooboooboooooboooo
oooocoooooooOooocooOoboOoooo

qchisq(®.95,df=3)=7.814728 0 U 0) DU O OO

ooooooo

00 (0030000000000 5%00 > o< c(is142z,
> e<- c(1,1,1,1)*sum(o) /4

> sum((o-e)r2/e)

0000M40000000000000000 [1] 163.7451

005 00000000000000000000

149233, 152455,

147356)

gobooooboooooboocoooooo

00 6.2.0000000000000000DO0UOOOOOD0ODOOUOOOD(OODOO)0D00DO(@OOOO)DOODOOO

00000o0O000oo0o0ooo0o0ooo0oo 5%00000000000m

oooo 00000 | 00000 | 00000 | 00000 | O
oooo 315 101 108 32 556
0oooooo = 2 2 = 1

ooboooo

> o<- c(315, 108, 101, 32 )

> prob<- c(9,3,3,1)/16

> chisq.test(o,p=prob)
Chi-squared test for given probabilities #0O0O0OOOOO

data: o #00000O o0

X-squared = 0.47, df = 3, p-value = 0.9254

#00000o0ODODOO
#000O0OO0OpOOOO
#oU prob 000000 DOOODOO

#0000000000p0OO

pO0 0.9254 0000000000 5% 000
go0oobOO0oo0O0oooooooo0ooooonn

04700000 30000000000 5%00 > 0<- c(315,
> e<- ¢(9,3,3,1)*sum(o) /16

> sum((o-e)*2/e)

qchisq(0.05,df=3)=0.3518463 00000000

goboooon

108,

00000000000000000000000 [1] ©.476624

gobodooboooooboocoooooo

101, 32 )

6.2 OJO0OO0ODLOODOOO

n000O00 20000 ABOUOOOUOOODOOOOOOOOOOO
00000 AO0OhOOOO ALA,---,A/00000000 BO KkOOOO
Bl,Bz,---,BkDDIZIIZIIZIIZIDDDDDDDDDDDDDDDDDDDD(A@,Bj)
000000000 f;0000000000000000000000004
0 hx kOO O (hxkcontingency table)l 00 O

gooooobooog

00o0o00000m00i000000000Nn; 00 joooooooom

Bi B B¢ | O
A | fn fue | M
Ay | T T fa | Mo
A | T T fak | Mn
O N1 N2 Nk n

00000 A0 BOOODOOODOOOOOOOOOO0ODOOOOOOOOOOOD AODOOOODO BOOO B;OOOOO
PriB;j00 0000000000 BOOOOOO ADDOD Aj00000 Pr{A;}00D0000000AD BjoOoOdooooon

Pr{AB;) 0000
Pr{AB;) = PriA} Pr(8;)

00000000000000 ADOBOOOOOODDOO0OO0ODOOD HOODODODOOOO0OO0OD f;0
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Hij = n
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0oo0oo0o0o0oooooooooooooooooo
Kk

)2
Xzzzz(fu 'ui;ulj)

h
i=1 j=1

h (fij — ni.nj/n)?
=ZZ J ni.n.j/rj1

000000000000 0000000000000000000000000 0000 (k-1)-(h-1)000000000
ooboooboooo

00 6.3.ROUOO0 TitanicOOOOOUOUOUOOOODOUOUOUOOOOOOOOODOOOOUOODOOOOOOD S% 0000

]
ooboooo

> x<- Titanic[,,2,2] #00OO TitanicOOOOOODOOODOOO xO0000O
> X #x000O0O

Sex

Class Male Female
1st 57 140
2nd 14 80

3rd 75 76
Crew 192 20
> chisq.test(x) #x0O0OODOOOOOO
Pearson’s Chi-squared test
data: x #00000Ox0O

X-squared = 220.3731, df = 3, p-value < 2.2e-16 #00OOOOOOOOpOO

00000 X-squared = 220.37310000 df = 30p0O
0 2.2e-16000000000C0000OOCOOOOOOOO 1st 2nd ard Crew
oooooOooo00O0O0000000 % 000000000

Izl

goooooooooooooooooobooo
3
W)
E
7
Class
00000000 TitanicODODODOODODOOOODOOOOOOODOOOO
ogooooood

> Sye<- Titanic[,,1,2]+Titanic[,,2,2] #00OOOO0OOoOOoOoOoooooO
> Sye<- margin.table(Sye,2) #O0OOODOOOO
> Sno<- Titanic[,,1,1]+Titanic[,,2,1] #O0OODOOODOO
> Sno<- margin.table(Sno,2) #O0OODODOODOO
> T<- cbind(Sye, Sno) #000000000O00O0O0OO
> T #TOOOO

Sye Sno
Male 367 1364
Female 344 126
> chisq.test(T) #TOOOOODOOO
Pearson’s Chi-squared test with Yates’ #YateOOOOODOOOOO
continuity correction #Pearsom 00O 0O0OO0OO0
data: T #000D0OOT
X-squared = 454.4998, df = 1, p-value < 2.2e-16 #0OOOOOOOOOOpOO




6.2 0000000000 57

00000 X-squared = 454.49980000 df = 10p0O0 2.2e-16 000000000000 5% 000000000000

oobooooboooobooo

006.4.002417000)0000 license0 0000000000000 0O0ODOO0OOO0OD 5%0000m

ooooooo

> license

non bike car
male 18 3 20
female 20 10 15
> chisq.test(license)

Pearson’s Chi-squared test

data: license
X-squared = 4.4123, df = 2, p-value = 0.1101

00 65 00000000O00O0O0OOO

oo

oo oo (o

oo 4 2
oo 1 6

o 5 8 |13

00000 X-squared = 4.412300 00 df = 20p O
0.1101 0000000000 5% 00000000000
gbobogoooobooobooo

oooooo 1woooooo
oo 0o O
oo 40 20 60
oo 10 60 70
0 50 80 130

0000o0O000oO0o0000O0000oO000OO0O00O0O000DO0O00O0O00OD 5%0000m

ooboooo

> datal<- matrix(c(4,1,2,6),nrow=2)
> chisq.test(datal)

data: datal
Warning message:

> datal®@<- 10*data
> chisq.test(datal®)

data: datal®

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

X-squared = 1.8591, df = 1, p-value = 0.1727

Chi-squared approximation may be incorrect in: chisq.test(l)

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

X-squared = 35.272, df = 1, p-value = 2.867e-09

#0000 datalOOOO
#datal OO DOOOOODO

#00000datald
#0000000000OpOO
#10000000 datalo OO0

#000 datal0JOOO0OOOO

#00000datal®n
#0000000000OpOO

0000000000 p0O0 0.17270 0000000 5% 00000000001000000000 pODO 2.867e-0900
0o00o0oo S%»o000o0o0o00oo00oooo0o0o0oo0o00ooO0o0Dooo0o0oooUooooo0ooooOooooDoOO

gobooooooooooo

goboooooao

> par(mfrow=c(1,2))
> mosaicplot(datal)
> mosaicplot(datal®)
> par(mfrow=c(1,1))

r
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21
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22
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6.3 OUOOOOO

04050000000000000000000000000000000O0O0OOCOO0O000000OO0OOOOOOO0O0O00
gooooobooobooboooooooooooooooboboboobobob0b0b0obD0obDobDoDoDOobDOoDOoLOoOoOoooo
0000000000 1.3.700000000000000DDOOCOOO0O0O0000D0DO0DO0ODODODOOOOOOO00OOODoOoOoOoOon
0 0O Shapiro-Wilk 0 0 O 0O O (Shapiro-Wilk testfornormalityl 000 0000000000000 00O00OO0O0OOOOOOO
D00 nO0O0O X, Xp,--+, Xz,0000O0O0O0O00O0OU0UOUUOUoggg

0000 H:0DO0OO0oOOO versusDOOO H,: 00000000000

000D00000000000 Xy<Xp< - <XnlO0O00O

(Z{L ai)((i))2
WZZL&—mz

000000000 Shapiro-WilkD OOOOOOOOODOODOOOOOOg 0000 n00000D000O00O0O0O0ODOOODOO
0000000000 0WOoOO0000000000000000000000

006.6.005000 3P 000000000000 1000000000 Shapiro-WilkDDOOODOOOOOOOOOOO 2000
0400000000000 10000000000000000000O00000O0O00O0005%0000m

ooooood

> x<- rnorm(100, mean = 5, sd = 3) #x00OOOODOOODOO
> y<- runif(100, min = 2, max = 4) #yOQOOoOOoOOooooooOd
> par(mfrow=c(1,3)) #00OOOO 130000
> boxplot(x,y) #x0OyOOOOUOOO 61000000
> qgnorm(x); qgline(x) #x00O0OOOOOOOOO 61000000000
> qgnorm(y); qqline(y) #yOOUOOODOOOOD 61000000
> par(mfrow=c(1,1)) #O0OOOO1*x1O000O0O
> shapiro.test(x) #x O Shapiro-Wilkd 0O O
Shapiro-Wilk normality test
data: x
W = 0.9921, p-value = 0.8308
> shapiro.test(y) #y O Shapiro-WilkO 0O O

Shapiro-Wilk normality test
data: y
W = 0.9621, p-value = 0.0005658
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061 D0D0ODOOOODOODOOO

*3 pearson, A. V,, and Hartley, H. O. (1972). Biometrica Tables for Statisticians, Vol 2, Cambridge, England, Cambridge University Press.
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eJ00COCOCOOOOOxOUOODOOOOOOOOoOyOoOoOoOoOoOOOOOOOOOOOOOOOOOOOOOOOOOOO
oobooooooo

e 00O XxUDOUDO Shapiro-WilkD OODOUD pO0 0.83080 0 0000000000000 5% 00000000

e J00yOODOO Shapiro-WilkD DODOO pO0 0.0005658 00000000000 5% 0000000

6.4 Kolmogorov-Smirnov [0 O

Shapiro-WilkDOOOOOOOOOOOOOOO OO O Kolmogorov-Smirnov O O (Kolmogorov-Smirnovtesty 0000000
gooboooobooobooooboboooboooooboooon
000 nNn0OO00 X3, Xp,---, X, 0000000000000 (empirical cumulative distribution function)

n

Fn(x):]ﬁ-Z”XiSX], —00 < X < 00
i=1

00000000000 I[AJO000 AO0O0DO000I000000000000000000000DO0OXO0000 Fa(x 0O x
gobooobooobooooo
0000 Fy(X)0O0OO nO0OO0000000000000 F(XYOOOO*“00000 x0000O

VA{Fa9 - F0)

00000n00000000000000000 FX{1-F(X)}00000000000000000*°0

641 O0OOOOO
000000000 FUOOO0D0D0D0000000 Fe()OUOooog
0000 Ho: F(X) =Fo(X) (YX) versusd OO0 Hy: F(X) # Fo(X) (3X)

00000000000000000 H: F£F(XNOOOODOOOOMMOOO0O Hy: F(X)>Fo(X)0000H; : F(X) < Fo(X)
gboboobooboooooooooooboobobobo
00000000 Fo(x) 0000 0Kolmogorov-Smirnov 000000

Dhn=x00000000000000 |Fa(X) - Fe(x) 0000
= sup [Fa(X) = Fo(X)l

—00<X<00

0000000000000 Hy: F(X)=F(X)0D0D000000000000000 Fe(x)O0O0D0D0OO00O00000O0O0O00O
godooooooooon Fn(X)IZI FO(X)DDDDDDDDDDDDDDDIZIIZIIZIIZIIZI[IDDDDDDDDDDDDDDDDDDD
O0O0O0OQg Cramér-vonMiseS OO0 OOOO0O

00 6.7. Kolmogorov-SmirnoMd 000000000 6.6000000000000000000O0O 5000 ¥00000000
0000 1000000000 Kolmogorov-Smirnovd 000000

0000 H:0DO0OD0OOO0OO0 versusD OO0 H,: 00000000000

00000000000 20000 400000000000 1000000000000000000000000O0O0O0O00OO
5%0000m

*40000000 Glivenko-CanteliD 000000
*S0000000000x000000000000000000000O0000000000000000O0



60 060 000000

oooooOoo 000000000 x0yD00 6600000000000
000000000000 000000000000000 x

one-sample Kolmogorov-Smirmov test 00000 p0OD0 0.36670000000000000000
data: x OyOOOOOD pO0 2.2e-160000000000000

D = 0.0919, p-value = 0.3667 oooooooooooooooooooooooo
alternative hypothesis: two.sided

> ks.test(x, "pnorm", mean=5, sd=3)

> ks.test(y, "pnorm", mean=5, sd=3)
One-sample Kolmogorov-Smirnov test

data: y

D = 0.6334, p-value < 2.2e-16

alternative hypothesis: two.sided

Kolmogorov-SmirnoM0 D 000 ks.test 000000 XxXOOOODODODO0OO0OD0O0O0O0O0O0ODO0ODOO0ODOODOOO ks.testO

oooo
ks.test(x, y, ..., alternative = c("two.sided", "less", "greater"), exact = NULL)
goooooooooooooooobo y, ..., 0000000000000
oo Y, aee,
oooo pnorm, mean=*%*, sd=**
gooo punif, min=**, max=**

00000 | pgamma, shape=**, scale=**

goboooboooon

642 OO0OODOODO

05000000 X,Xp,-++, % 000 Yo+, Yo0OOOOOODOOOOOODO0OOOO0000000000000000
0000000000000 00000000000000000000000C0000000Kolmogorov-Smirnovd 00000
00000000000000000000000000000

00X 00000000000000 Fx()0000000Y;00000000000000 Gy(x)000000000000

gooo
0000 Ho: Fx(¥) =Gy(X) (YX)versusd OO0 0O H;: Fx(X) # Gy(x) (AX)

gobooobooooocoooboooooobooo

n m

Fa(X) = %Z X <X, Gm(X) = n%z I[Y; <X, —c0o<X<oo
i=1 j=1

goboooooooooooooooooo

Wom=x00000000000000 [Fa(X)—Gn(¥) 0000
= sup |Fn(X) = Gm(X)

—00<X<00

oooo0ooooooo0oOwW, 0000000000000 00000000000000000O0DO0O0O0DO0O0D0O0

00 6.8.RODDOD irisO000setosal versicolor 0000000 ODOODODODO Kolmogorov-SmirnoJ 0000000
0000000000000 0000000O000O0O000o00 5% 0000m
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Histogram of setosa boxplot Normal Q-Q Plot
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000000 setosal 0000000000000 0D00O00000O0DOOOODN versicolorJ000000O0O0O*SO

ooooood

> data(iris) #irisOO OO

> setosa<- iris[iris$Species=="setosa",1] #setosa0OOOODOO setosal OO0

> versicolor<- iris[iris$Species=="versicolor",1] #versicolor0 OO0

> mean(setosa); var(setosa) #setosaOOOOOOO

[1] 5.006

[1] 0.1242490

> mean(versicolor); var(versicolor) #versicolor OO OOOO

[1] 5.936

[1] 0.2664327

> shapiro.test(setosa) # setosa [0 Shapiro-Wilk( 0O
Shapiro-Wilk normality test

data: setosa

W = 0.9777, p-value = 0.4595

> shapiro.test(versicolor) #versicolor O Shapiro-WilkO O O
Shapiro-Wilk normality test

data: versicolor

W = 0.9778, p-value = 0.4647

00000000 versicolor U0 OO0 OO0OOShapiro-WilkDOOOOODOOUOOODOpUOOOOOUOO0.45950 0.46470
obooobooobooooboooooooboooooDo

goooooo

> ks.test(setosa, versicolor) # Kolmogorov-SmirnovJ 0 O
Two-sample Kolmogorov-Smirnov test
data: setosa and versicolor #0000 00 setosad versicolord
D = 0.78, p-value = 1.230e-13 # Kolmogorov-Smirno] 0000000 pO0O

alternative hypothesis: two.sided

Kolmogorov-Smirov0 0000000 0.780 pO0 1.230e-130000000000000000O00O0O0OOOOODOOOO
00000000000 (ecdf)0D0ODD 6200000000000 DO0DODODOODOODOO

*6 par(mfrow=c(3,1)); hist(setosa); rug(setosa); boxplot(setosa); rug(x; side = 2); title("boxplot"); qgnorm(setosa);
gqqline(setosa);par(mfrow=c(1,1)) 000 setosa0 00000000 O00OODO
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goooooo

> xlimit<- c(min(setosa,versicolor), max(setosa,versicolor)) #xO0O0O00O0O

> plot(ecdf(setosa),xlim=xlimit, main="ecdf") #setosall ecdf 0O OO
> lines(ecdf(versicolor), lty=2) # versicolorl ecdf 000 20000
ecdf
— o —G°o - 50009
= 9 o-0-° co00°®
= o o— o 0 -
— o— [
L — G}.ia-—g>__ e-""
O | g0~ ~_ _5.000-- o -
o I I I I I I
4.5 5.0 55 6.0 6.5 7.0

0 6.2 setosal versicolor O ecdf

0o
00 6.1.
00000 30000000000000000000000000D00 5% 00000000000 (fa00000000OO
O 1 2 3 4 5 6| O
000D |54 47 60 54 38 47 300
ooooo3000o0oooooooooooooooogg goooooo
oooooo _
> dice<- 1:6
> r<- sample(dice,300,replace=T)
> table(r)
r
1 2 3 4 5 6
54 47 60 54 38 47
0o 6.2

bbbt oomooomooooooooooooooooooooOooOO0O0O0000000O0
0000000005 0000000000000000

oo |00 oo 0o 00O ooooooo O

oo | 120 34 140 20 50 364

oo | 100 60 30 93 30 313
O 220 94 170 113 80 677

00 6.3.
000 iris0O0 setosa0 000000000000 OOOOOOOO S%0O00000
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o770 Udooodood

7.1 000

NnO0000000000000000000 (X, Y1), (X2, Y2),---, (%, Y) 00000000000 x-y0DOOOOODDOO00OO
00000000000 (scatter diagram) O O O

071(1)0x000000y00OO0OOOOO0OO 71(R)D0O000 xODOOODODOD yooooooooooooooo 7.2
)0 xO0yO0ODOUODODODODODOUDODODODODUDODO0OO0O0O0OO0OO0DO00O00O0D000000000000000 Pearsord00000
O (correlation coéicient)

P XY (7.1)
SxxSyy
ogooooooo
s ity g_lv ST = XY - V) LA - X)2 SL(Y -V
X == X: Y== Y _ ~i=l _ ~i=l _ &=l
n £ i IZl: i»  Sxy n_1 , o SXX n_1 s Y n_1

oooo
0000 r00000D00D0DOODOO (SchwarzOooooO

-l<r<1
oooooo

e r>00000000000OO
e r<00000DOUOOOODO
o 1000 1000000x0yO00000O00O0O0OOOO

goborO00OO0C0CO0OO0O0O0O0OO0O0DOOOOOOOOO0O0DOOOOOOOOOOOOOOOODOOODOOOOOOODOOODO
0000000000000 00OU00oOU0OooOooO (X,Y,)oooooooooo

Oo0ooO0ooooOoooUoUOoOooooo

o
.o
> e




64 070 0000000000

00 7.1.30000 280000000000 carsO00000cars00000000000O™m

ooooooo

> data(cars) -

> plot(cars) #0OOODOOOO = @ L

> cor(cars) #000000O000OO
speed dist

speed 1.0000000 0.8068949

dist 0.8068949 1.0000000

120

dist

20 40 B0 80

00 7.2.110000000000 irisO0 setos0000000000O0O0OO0O0O0O0OOO0ODO0OOOO

0oooooo o "

o i =) o
il < <

> data(iris) o . o Z X o o .

> setos<- iris[iris$Species=="setosa",] #setosaODOOOOO0O = @ s SaT g8° °
o < o0

> x<- iris[setos,1] #setosa0OODOO0OO0O [ °ee

> y<- iris[setos,2] #setosaOOOOOOO 2

> plot(x,y) #00000000 T ‘ ‘

> cor(x,y) #00000 45 50 55

[1] 0.7425467 %

NOO0O0O00O00 (Xo, Y1), (Xa, Ya), -+, (%n,Ya) 00O O0O0O0O0O0O0OOOO
gdbbooboooobbooobuoooboooboobobooboboobobo
1 1 X — 11x)? X— - — uy)?
exp{—21 _ {( lzlx) 2oxy Hx Yy ,Ltv+(y lzlY) }]
2noxoy A1 - p2y o AN ox oy Ty
DDDDDDDDDDDDDD#XD()&DDDXDDEII:II:II:II:II:I/WEIO'\Z(DDD
YOOOOOOoOoOOXovYoooooo
_ Cov(X,Y)  Cov[XY]
X VWar(XyVar(Y) oxoy
gooboobooboooooooooooboobobo

f(xy) =

pxy=0 = XoOyvYooo

gobobooooboooobooooobooboooooboooobooooOoOooobooOoO0OoOoOoOoOobDO0bOObOb0OobObOOOobObOOoODOOOODO
0000000000000 00DO00DU000U00D000D0O0D0O00O (ux=py=0,0x=0x=Lpxy=0550000

00]

> x<- seq(-3,3,length=30); y<- seq(-3,3,length=30)

> f <- function(x,y) {1/Q2*pi*sqrt(1-0.5542))*exp(-1/(2*(1-0.5542))*(x*2-2%0.55*x*y+yr2))
> z <- outer(x, y, f)

> persp(x, y, z, theta = 30, phi = 30, expand = 0.5, col = "lightblue")

0000000000000 0000000000000000000000000000000000000 X =
(X1, Xz, , X0 NO00000 N(wE)DDO0O000000000000

F() = e e u)}

1
(2n)2(detE)] 12 exp{



7.2 0000000 65

0000000000000 0000'00000000007'000000000det000000000000

X = (X, X, 0, %)y = (U1, fo oy i)
2

0-1 P120102 pP130103 -+ P12010n
2
P210201 o5 p230203 -+ P2n020n
= b
2
n0n01 Pn20n02 pPn30n03 - Pnn0py

uiEIO'iZDDDDDDD Xi0ooooOoooOO0p; 000 X0 X;00000000000

72 0J0O0OOOOO
goobooboooboooono
N((ﬁ;)’(pxyz'%(ay pXYZ'—ZXO-Y))
Y

00000000 000O0000D0O0bL0O0ODOO0ONOOO (X,Y),i=1,2,---,n000000000 pxyOOODOOODOOO
oooooo

gooo q'lo:pxy=0
0o00ad Ho:pxy =po

obooobbooobboooobooboobobpoobboobobooobooonoo

7.21 000O 7’(0pr:0|:||:||:|

0000 Ho:pxy=0000000 (%,Y),i=12--,n000000000000000000000000000 (7.0)0
0000000000000 000000000000

rvyn-2
V1i-r2

000000000000 0000 Nn-20t000000000000000000000000000000D000O0O00
ooooooooooooo

to =

It >t 2(e/2) 0000000000000

It <t 2(e/2)000000000000000
t>t()0000000000000
t<t()000000000000000
t<-t,2(@) 0000000000000
t>-to(@)000000000000000

0000 Ho: pxy=0versusO O 00 ‘H1:p><Y¢OD{
0000 Ho: pxy=0versusO O 00 ‘Hl:pxy>0D{

0000 Ho: pxy=0versusO OO0 Wlipxy<OD{

00 73.00 7.1(64000)0000000 carsO0000Ocars0 speed0 distO00000 pxyOOOOOOOOO
0000 Ho: pxy =0versus0 OO0 Hy: pxy 20

00000000000000 5%0000m

“topooo00 35000000



66 070 0000000000

goooooo
> data(cars)
> cor.test(cars$speed, cars$dist, alternative="two.sided") #speed distO0O0OOO0OOOO
Pearson’s product-moment correlation #Pearsol 000000000
data: cars$speed and cars$dist #00000carsd
t = 9.464, df = 48, p-value = 1.49e-12 #t-0O0O0OOOOpOO
alternative hypothesis: true correlation #0000DoOO0ooOooooOom™
is not equal to 0
95 percent confidence interval: #95%0 0000
0.55816422 0.8862036 # (0.558164220.8862036)
sample estimates: #000000O
cor #00000O
0.8068949

pO0 1.4%-1200000000000 5000000 oooDooon
gooooooooooooboooobooOooboooooooo

oooood

> r<- cor(cars$speed, cars$dist)
> n<- length(cars$speed)

> r*sqrt(n-2)/sqrt(1-ri2)
0.8068949

00 7.4.007.264000)0000000 iris0O0 setosal0 0000000000000 pxyOOOODOOOODO
0000 Ho: pxy =0versus0 OO0 Hy: pxy 20

00000000000000 5%0000m

gooooog
> data(iris)
> x<- iris[iris$Species=="setosa",1] #00OOOOOO xOOOO
> y<- iris[iris$Species=="setosa",2] #00OOOOOyOOQooo
> cor.test(x,y,alternative="two.sided") #xOyOOooooooo
Pearson’s product-moment correlation #Pearsom OOOOOO0d
data: x and y #O00000x0 yO
t = 7.6807, df = 48, p-value = 6.71e-10 #t-000000OpOO
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval: #95%00000
0.5851391 0.8460314 #(0.58513910.8460314)
sample estimates: #00OOOOO
cor #000O0OO
0.7425467

pO0 6.71e-10 00000000000 5% 00000 0000000O0O0O0OOOOOOOO
00000000000 cars000000O0O0O0O0OOOOOO

0000 Ho: pxy=0versusOO OO Hi: pxy >0

oooooooooo

00]

> data(cars)

> cor.test(cars$speed, cars$dist, alternative="greater") #speed] dist000000000O

gooooooooo
oooo WoZpXYZOVE‘I'SUSDDDD 7‘(1:pxy<0

oooooooooo
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00]

> data(cars)
> cor.test(cars$speed, cars$dist, alternative="less") #speed O distO0O0OOOOOOO

0000000000000 cor.test O OUOUODODOOUOODODODOO t.testOvar.test U000 OOQOQOOOO
alternative="tow.sided"[ "greater"0 "less" 0000000 OODO

7.22 0000 Wopxy:pODDD

0000 Hy:pxy=po0O0OD0D0O0O0O0O0O0OD0ODO0O0ODO (7.)00000000UDOOO0OOOD ro0U0OODOODO

1 1+r
Tir=Zlog—— 7.2
r=slogT— (7.2)

00000000000 000 (Fishen)D zODODODODODODODOODOO nODOOOOOODOODO
1
N =)
gn—3
jd00O0000bO000bO0o0o0O0 nO 1000000O0OO0OO0DOOOO0ODODODOOODOOOO0ODOOOOODODODOODODOOOO

1+ po
1-p0

g—llo
_2 g
000000000000 Ho:pxy=po0000zOOOOOOO

Up = Vn—S(z—}Ioglero)
2 " 1-po

00000000000 N0,13) 0000
00000000000000 «000000000000000000000

lul>2,, 0000000000000
lul<z,,000000000000000
w>z 0000000000000
Ww<zO0O0O0OODODODODODOOOOOO
Ww<-20000000000000
w>-z000000000000000

gooo WoipxyzpoverSUSDDDD Hl:pXY#:poD{
oooo ﬂoipxyzpoverSUSDDDD 7‘[12pxy>poD{

ogooo ﬂoipxyzpoverSUSDDDD 7‘{1:pxy<poD{

0075 00 7.164000)0000000 carsO0000Ospeedd dist00000 pxyyOOOOOooonQ
0000 Ho: pxy =0.8versusO0 000 Hi: pxy # 0.8

0000000000000 0 5%0000m

gooooog
> rf<- 0.8 #00OOOOOoOOoOOooOooOooOOo
> data(cars)
> x<- cars$speed #speedd x0O OO0
> y<- cars$dist #distO yOQo oo
> r<- cor(x,y) #x0 yOOUOOODr0oooo
> n<- length(x) #00000n0000O
> z<- 0.5%log((1+r)/(1-r)) #r0 zOOO
> sqrt(n-3)*(z-0.5*log((1+r®)/(1-r®))) #zOOOOO
[1] 0.1333629

UOODO 0133362 0000000000 5% 000000 zs=1960000000000000000000 0.80000
O00000000000028000000000 speedd distO000000O 0.80689490000
gobooooooo
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0000 Ho: pxy =poVversust 000 Hi: pxy > po

0000 Ho: pxy =poVversusd 000 Hi: pxy < po

gobooooboooooooooooobooooboooboobobooon

73 00O0OOO

00000000000 000O0C0000D0O000000 carsd speedd dist0O0000O00O0COOO0O0O sleepO0O
goobooooboooobooooboooooooobooooooooOooooOoboooboOoooobOooDOboDooObDOoOoDbOOOoDO
00000000 (00)D00000 (explanatory variable)) 0 0O 0 0 O O (independent variable) 0 00000000 (0O)OO
0 O O (criterion variable] O 0 O O O O (dependent variable) O O O

000000000000 x 00000000000y, 0000000000 (regression cdécient)fo 0 100000

yi=ﬁ0+ﬁ1(xi_)_()+€i i=l$29”"n (73)

000000000000 0O0(simpleregressionmode) 00000000 0000000000x 000000000000
gooooooooooooboooboooooboobooOoobOOobboDobooboOooDbOoboobUoboobobOoD
0000000000000 O0 (multipleregressionmodel) 000 0000000000000 0DODODOOOOOOODOOOO
O (non-linear regression model) 0 0 O

e xxJOOOOOOOODOOOODOOY,OOODOOODODOOODDOOODODOOOO
e xUOOOOOOOOyOOOOOOOOOOODOODODODOOLODDOOOODDOOOODOOO
e xUOOOOODODOOODOOOUOLODOY,OOO0O0DOOOOLODODOUODOOODOOOOOOOOOO

obooobbodox oy oooboooboooobooooboboooobooooobooo

: 0300000000000 0000O00O0D00D00OO
| 000 gO0O00

I

I
\yzﬂo+ﬁlx )

e U0 OIODO ecO0O0DOOOODDOO
oiijDDDDDﬁD gLO0OOooO0

A OO e 000000000000y 0000 000 Bo+B1x 00
0000000000000000000000000000
|
oooo

X
gboboobooobooboooooooooOoobOoOoOoOooOooo

0000 (0 (7.3)00000 B0 00000000000
ooQg oooo ?(&M)

L= Zn:{yi = Bo = Ba(x - 7)}2
i1

00o00o0o0ooO0o0oo0o0o0oO0o0 LOoobooooo

A A (=X -Y) _ Sy
Po=¥  PEZTRRGRE e

::\0oooDooooo

(X, Bo + B1Yi)

oooooo*20o0o00n

n n — _ n <2
_ _ 2in (6 =X - 9) 2= %)
Yi, Sxy——n_l > x——n_l

XI
I

X, Y=
i=1 i=1

Sl
Sl

21004 000000000000000000000000DNDNDNDNDNDONOOOOOOOOOOOOOOOD
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oooo

00 76.10000000000000D0000O000O0O0OOOOOOOOO

od

70.2 601 575 549 624 611 557 564 585 |

b4

od

383 326 327 349 351 366 323 314 349 3

.8

gobooobooooooo0ooOdm

oooooooog 7.2

> plot(x,y)
> regl<- Im(y~x)
> abline(regl)

> x<- c(70.2, 60.1,
> y<- c(38.3, 32.6, 32.7, 34.9, 35.1, 36.6, 32.3, 31.4, 34.9,31.8) #0UOOOyOOOO

57.5, 54.9, 62.4, 61.1, 55.7, 56.4, 58.5, 54) #000 x0000

#x00O0O0OyOooooooo
#x00OO0OODOyOoooooooo
#xO0OO0O0OyOoooooo

32 3 36 38

072 J0o0o0ooOooOooOooOooo

goboooboooooooboboo0 syimaryd0oo0o0oooOonO

gobooooo

> summary(rel) #reglOOOD
Call:
Im(formula = y ~ x) #00O0O0O
Residuals: #00OD

Min 1Q Median 3Q Max #00O0OOOOO
-1.8438 -0.55962 -0.2789 0.8077 2.4128
Coefficients: #00OD0OO

Estimate Std. Error t value Pr(>t|)|

(Intercept) 11.8303 6.0805 1.946 0.08758 . #00000O00O0O0OOOt0000O0O
X 0.3763 0.1026 3.667 0.00634 ** #00000O0OO0OOoOOOtOO0O0OO
Signif. codes: ® ‘***’ 0.001 ‘**’ §.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 #0OO20000*0000

Residual standard error: 1.468 on 8 degrees of freedom #00O0O0O0DOOOOOODO

Multiple R-Squared: 0.55269, Adjusted R-squared: 0.5803 #00000000000D0OODOO
F-statistic: 13.44 on 1 and 8 DF, p-value: 0.006341 #F-00OO0OO0OpODO

gobooooboooooooooooooo

e J0IDDD0ODDODDOOODO 11.830310.37630 00000000

oooo

y =118303+ 0.3763x X

e J0ODDOOODODO 14680000



70 070 0000000000

e J0OODODO 0552600 000000 y000D000OS5.3%00000000000000000000000 1000000
goboooboooboooooboooobooboooooooobooooDo

e FOUOUDOODDUOUODODDUOUUODDULOUUOUOODLDOUOLODODOUOODLDOUOODLDOUOOD (LNn=-2)0 FODOOO
gobooobooobobpOOe.tee34i000b0ooooOOooooooooboobooboon

00 7.7.000 cars00000000000000O dist00000 speed0000000000Mm

oooooooog 7.3

> data(cars)

> plot(dist~speed, data=cars) #speed00O0O0O distOOOOOOO
> regl<-lm(dist~speed, data=cars) #distO speed000000000000000O reglOO0ODO
> abline(regl) #reglJOODOOOODDOODOOODO
o]
N [
b
&
= G o
- oo . °, =
=] = o Ooooog o
TR o 5& Pao
y " ogoog
- ) =

speed

073 carsO speedd dist 00O OO0 O0OO

0000D00000000000 summary(regl) DO00O0O0O0O0O0OOO

ogoooooo

> summary(rel) #reglD D OO
Call:
Im(formula = dist ~ speed, data = cars) #O0ODODD
Residuals: #00000000000000

Min 1Q Median 3Q Max
-29.069 -9.525 -2.272 9.215 43.201
Coefficients: #000D0OO

Estimate Std. Error t value Pr(>t])|

(Intercept) -17.5791 6.7584 -2.601 0.0123 * #000000000000tDOD000O0
speed 3.9324 0.4155 9.464 1.49e-12 *** #000000000O00O0t00000
Signif. codes: 0 ‘***’ §.001 ‘**’ §.01 ‘*’ .05 ‘.’ 0.1 ‘ ' 1 #00O 20000*0000
Residual standard error: 15.38 on 48 degrees of freedom #000000OO0O0OO0OOO
Multiple R-Squared: 0.55511, Adjusted R-squared: 0.55438 #00O0O0O0OOOOOOODOOOO
F-statistic: 89.57 on 1 and 48 DF, p-value: 1.490e-12 #F-00O0OOpOD

oboooobooooooooboooooo
e J0IDODOODDODOODOO-17.579103.93240 00000000

y =-175791+ 3.9324% X

gooo

e J0IDOODODO 15380000

e JOODOD 0555110000000 Yy000OO0ODO 555% 0 0000000000000000O0000O0OO 10000
ooooooooooooooo



oo 71

e pODO 1.4%e-12000000000000000O00OOOOOOO0O

gobooobobooobooboooooboOooobooooooooooooOoooooOoO0obobo0obbo0obbouobboOoooDooOooon
ooootooooooooooOoOoOooOoOn

gd

oo 7.1.
000 faithful DOODOOODOO Yellowstone National Parkl Old Faithful D 0 03000 0 O (eruptions) 000 OO
(waiting) 0 272000000000

() DOoo0DoOooDOUO0ODODDO0OUOOOOO
e JOOOOODOOODOOO
e 0O ODOODOODO

() boooU0OoLOO0O0oOO0O0ODOOODOODOOo
e JOOOOODOOODOOOO
e JOOOOODDOO

“0oo00000000000000O0O0000
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o8o Uy

goooooooooobooooooboooooboboobooobooboobooboooooooooooooooooooon
oo0ooo0oo0oo0oo(@LoOobLO0O000O000O0OO0DO0OODOOO0)00D000ODO0O0O0DOO0ODO0ODOOOOOOOD
O0b0qeccOO0O0OOOO0DDOOODOOODOOODOOO

81 UOODOOO

00000 (cause andfectdiagram 00 0 0000000000000 00O0O0O0O0OODOOOOO0OOOOOOOOOOOO
00000000000 oooO (Fishbone Diagram) 000000

0081 0000000000000 D0OUDOODODOOD O Communication D SkillstT ProcedureST] Transpor 0 0 0 OO
gobooooooooooooOd0Om

00]

> library(qcc) #00000 gqccOOOOOO
> cause.and.effect(cause=1list(

> Communication=c("ambiguity", "lack of knowledge"),

> Skills=c("Knowledge", "Literacy"),

> Procedures=c("Manual", "automated"),

> Transport=c("carriers", "Information")),

> effect="Incorrect Deliver")

Cause—-and-Effect diagram

Communication SKills

ambiguity Knowledge

lack of knowledge Literacy

Incorrect Deliver
‘automated nformation
anual carriers

Procedures Transport

8.2 UO0OO

goooooooooooooooooooooboobobobobOobobobDobDooOobOobOobLobbOoDboboboo
000000000000000000000000000000000000000000000000 (ShewhartygoooOO
00000 (control chart)yd OO0 000 O (CLO Center Line)d 00 00 O 0O O (UCLO Upper Control Limit)D OO 0000 O (LCLO
Lower Control Limit)y0 DO O 000000 0D0O0DO0OODO0OOOODOOOO
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081 OJooooo

0000000o0o0ooU0o0o0ooooOoUO (Uo0ooO0)0D00D0U00000D0O0O0O00O0DO0OLODOU0DOODOOoDDOOoDOUD

oooood

gobooooboooooooooboooooboo
goboooooooooo

goboooboooobooooooboooood

oobooobobooooboooooboobooooboobooOoboOoooOooooooo

gobooobooooboooboooobooooboboooono

ubobodbgeccObOO0OODOODOODOOOOOOOOOODOOOOOOO gec.groupsIO0OO0DOOOOOOOODOOOO

gobood

00 82 14000000000000000O0O0UDOO0O0ODDOOO0ODDOOODOUOOOOUDOOUODDOOOODDOO

O0o0o000m
O O O O 5| 527 523 523 10 | 52.4 525 52.6
1 521 521 524 6 | 523 523 524 11 | 525 526 527
2 523 522 528 7 | 52.6 527 53.0 12 | 52.8 52.7 5238
3 | 525 524 526 8 | 528 52.7 528 13 | 527 52.8 53.0
4 | 52.6 526 525 9| 526 525 525 14 | 52.8 529 531
ooooooo

> library(qcc) #00000 qccOO0OO

> weight<- matrix(c(52.1,52.1,52.4, #O0OOOOO weight OO OO

+ 52.3,52.2,52.8,

<«<O0O0>>

+ 52.7,52.8,53.0,

+ 52.8,52.9,53.1),nrow=14) #l14000000

> sample<- rep(l:14, each=3) #l140000000000000

> d<- qcc.groups(weight, sample) #0U0 qcc.groups 00 OO0 DODOO

> colnames(d)<- c("morning", "day","night") #00OOOOO

>d #000d0O0O0O0O

821 OOOOOO

gobooobboooboooooboobooooboooobooooooooOoooooOo0oobooOo0obobo0obbooobbo0oobooOoon
oooooooooooo x;,i=12---,kj=12---,n0000000i00i000000000n00000000000

000000000000 NnD 4050600000000000
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Xxooad
0000 x. 0o00ooooooooooooo
X.=———: i=12---.,k 2 1.88
3 1.023
00000000 (CLO0D00000D (UCLOODOoO0O0oo (LCLyooooo 4 0.729
Z:(=1)_(i< = = = = — 5 0.577
CL= ” =X, UCL=X+AR LCL=X-AR 6 0.483
7 0.419
oooooooooooooo ADOooOoooooo
8 0.373
- TR 9 0.337
R=—"—, max min =0i0000
Kk R = R~ 1<,<nx” 10 0.308
oooo
goboooopooo0oooo0ooo0ooOoXxoooooooooooooooo
gooooog
> qcec(d, type="xbar") xbar Chart
Call: - ford
qcc(data = d, type = "xbar") % __________________________________________________ /_:___
xbar chart for d E; T P R
Summary of group statistics: = ﬁ 4 . / ./
Min. 1st Qu. Median Mean 3rd Qu. Max. § m_ ./'/ ™., / Yy
52.20 52.45 52.55 52.58 52.77 52.93 ; ..... %---..--...--f‘i ___________________________________
Group sample size: 3 5 r— — T — T T T T T T T
Number of groups: 14 1 2 3 5 ¥ & 9 10 11 12 13 14
Center of group statistics: 52.58333 Group
Standard deviation: .1533338 NUTBEEofaraee
Control limits: Center=52.58333 LCL =52.31775 Numberbe){ond limits =
LeL UeL StdDev =0.1533338 UCL=5284892 MNumber violating runs =
52.31775 52.84892
00000000000000000000 (0000)00000D 100 1400000000000000
sSooo
o000 sOOobOoboobooooooooooo
— ooooo (K B B.
Tha06 -%)? © 5% 5
= =12,k 2 0 3267
n-1
3 0 2.575
00000000 (CLoooooooo (UCLoooooooo (LCLyooooo 4 0 2282
Z 13 5 0 2.115
7 0.118 1.924
0000000000 UUUU BB, 0oooooooggd
8 0.185 1.864
9 0.239 1.816
10 0.284 1.777
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ooooooo
> gcc(d, type="S") § Chart
Call: " ford
gcc(data = d, type = "S") 2 tsAn, R R R R R R R R R R R R R R T R R R R R B R
= M
S chart for d £ © /
Summary of group statistics: = o . 2
Min. 1st Qu. Median Mean 3rd Qu. Max. § b A T — e
0.05774 0.05774 0.10000 0.13060 0.16810 0.32150 2 1 T . R PR
= o
Group sample size: 3 c% T fe o o e e e e e e
Number of groups: 14 1 2 3 4 & B 7 8B 9 10 11 12 13 14
Center of group statistics: 0.1305676 Group
Standard deviation: 0.1533338 Numberof rou s 14
Control limits: Center=0. Number beyond limits =
StdDev = 01533339 UCL 0343664 Number violating runs =
LCL UCL
0 0.343664
RODOO
0000 ROODODOODOOOOOOOOOOR,Ii=12---, k00000000 (CL)DI:I
DDDDDD(UCL)DDDDDDDD(LCL)DDDDD ooooo (k) Ds D4
Zik—l R _ _ _ 2 - 3.267
CL = T =R, UCL=D4R, LCL =D3R 3 - 2.575
4 - 2.282
DDDDDDDDDDDDDDDDDDnDGDDDDDDDDDDDDD(LCL)DDDD 5 _ 2.115
00o0ooooo bsob,00000000004d 6 _ 2.004
7 0.076 1.924
8 0.136 1.864
9 0.184 1.816
10 0.223 1.777
goooooo
> qcc(d, type="R") R Chart
Call: - ford
qcc(data = d, type = "R") :% e | e e
R chart for d g = /
Summary of group statistics: = 2 * *
Min. 1st Qu. Median Mean 3rd Qu. Max. § o~ . < — i
0.1000 0.1000 0.2000 0.2429 0.3000 0.55000 ;.7_ DE]L ™, . . ~.7
Group sample size: 3 (% g O P T S S S P i S DN G
Number of groups: 14 1 2 3 4 & B 7 8B 9 10 11 12 13 14
Center of group statistics: 0.2428571 Group
Standard deviation: 0.1533338 NUTBEr ot o ne
Control limits: Center=0.2428571 LCL=0 Number beyond limits =
StdDev =0.1533338 UCL =0.6515086 MNumber violating runs =
LCL UCL
0 0.55515086

000 XO0O0OO0O0O ROOOODOOOOOOO0DOO0OO0OO0OO0O0O0O0O0OO0O0O00O0O0O0O0qeccO00O0OO0O0ODOOOODOOODODOOOO

ogobooooooooooo
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@ xbar Chart
i ford
% R PR S
E m i | - - X / -
£ ] 4 e TR S
£ SoEet-- S Toowliisssssososssvssssvssessss s svsssesse )
2 e = % T T T T T T T T T T T T T
= 1 2 3 4 5 5 i B 9 10 a2
(s
Group

Mumber of groups =14 pooogugooo

Center =52.58333 LCL =52.31775 Number beyond limits =

StdDev = 0.1533338 UCL =52.84892 Number violating runs = par (mfrow=c(2,1))

qce(d, type="xbar")
@ R Chart _upn
= for d qcc(d, type="R")
L O S — par (mfrow=c(1,1))
= = = / \ . .
R o]
g o . e .
= ] — 5 . e
EO s sp s pe DE Deesespee Blvesspese SiTe e i b sves epe s b S lvsvss eps s sy
2 O T T T T T T T T T T T T T T
s 1 2 2 4 5 5 @ B 9 ([HE S R e |
(s}
Group

Number of rou s =14

Center = 0.242857 LCL=0 Number beyond limits =

StdDev = 0 1533338 UCL =0.6515086 Number violating runs =

xooo

gobooooboooobooooooooooooboooooboOoO0oobOOo0oOoOoboOoOoObo0oOoOboOoOooOobOoboOoOoobooOooOoo

goooooo

> gcc(data = d, type = "xbar.one")

xbar.one Chart
Call: ford

qcc(data = d, type = "xbar.one") é s 00— —
xbar.one chart for d % D | . . ot .\. ¢
Summary of group statistics: z g: i e & \ i Y

Min. 1st Qu. Median Mean 3rd Qu. Max. E ol ; \;’ i \ .f\ f -t \.f % .I

52.10  52.40 52.60 52.58 52.77 53.10 28 ./ Lo
Groupsamplesize: 3 5 G S5 A O 5 O 5 T U B A e S T U5 Y O 50 Y R 2 % S S N U 550 T 55 25 U 15 S S I S O
Number of groups: 42 3578 12
Center of group statistics: 52.58333 Group
Standard deviation: 0.1773050 Number of groups = 42
Control limits: Center=52.58333 LCL=5205142 Number beyond limits =

StdDev=0177305 UCL=53.11525 MNumber violating runs=

LCL UCL
52.05142 53.11525

822 0O0O0OOOO

goboooobooooooooboooobooooobooooOoboooOoboOoOoOoO0OobOO0oODbObO0oOobOboobObboOoDbobOoOoon

pO 00
0000000000000 0000 (0)00000000000000000 x000000000000000
x/n,i=12---,k00000000 (CLOOOO0D0DO00 (UCLOOOOO0O0O0O0 (LCL)0O0000

CL= i % =p=0000000, UCL:TJ+3,/M, LCL:|TJ—3,/M
Z|:1n| N N

)
O0oooooooooooucLo LCLDDDDDDDDDﬁ—3,[u<ODDD LcLoooooo
i
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00 83.000000000D00O0D0000O00OO0DOO0DOODOO0DO0O0OO0DO0OO0O0O0DO0DDO0ODO0DO0On po

oobobodO0O0Om

O 1 2 3

4 5

6

7

8§ 9 10 11 12 13 14

oooo 45 52 45
ooooo 6 9 13

9 12

ooooood

> siire<- c(45,52,45,40,60,60,55,50,55,70,45,
50,65,50)

> nokori<- c(6,9,13,9,12,4,2,8,7,11,9,8,3,1)

> gcc(nokori, sizes=siire, type="p")

Call:

qcc(data = nokori, type = "p", sizes = siire)

p chart for nokori

Summary of group statistics:

1st Qu. Mean 3rd Qu.

0.02000 0.08182 0.15860 0.14240 0.19330 0.28890

Summary of group sample sizes:

40 45 50 52 55 60 65 70

2 211

Min. Median Max.

sizes
counts 1 3 3 1
14
Center of group statistics: 0.1374663
0.3443390

Number of groups:

Standard deviation:
Control limits:
LCL
0.000000000 0.
0.000000000 0.

UcL
2914594
2807200

.2914594
.2835570
.2655963
.2835570

0.000000000
0.000000000
0.009336332
0.000000000

e e @ e

pnO OO

4

Group summary statistics

40 60 60 55

2

50 55 70 45 50 65 50
8 7 1 9 8 3 1

p Chart
for nokori

S H
" fr
e e
1 2 3 4 3 B T 8 a 10 11 i 13 14
Group

Number of zroups = 14 . e
enter = 0.1374663 LCL is variable Number bevond limits =
StdDev = 0.344333 UCL is variable Number violating runs =

00 pOO0000D0O0O0DOOOOOOONODOOODOOOOOOOD %,i=1,2---, k00000000 (CL)DOODOODO

(UCLHDOOODDOOO (LCL) 00000
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~ kn

ooooo
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CL

n=pn=
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UCL = pn+ 3+/pn(1- ).

LCL = pn-3+/pn(1-p)
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> qcc(nokori, sizes=siire, type="np") fr;‘:rfl:ohka()rtri
Call: 5 i
qcc(data = nokori, type = "np", sizes = siire) % B ”
np chart for nokori E; = / \ /. e
Summary of group statistics: = & \ . / S
Min. 1st Qu. Median Mean 3rd Qu. Max. E o . \
1.000 4.500 8.000 7.286 9.000 13.000 o et .\
Group sample size: 50 g L
Number Of groups: 14 T T T T T T T T T T T T T T
L. 1T 2 3 4 5 B 7 8 9 10 11 12 13 14
Center of group statistics: 7.285714
Standard deviation: 2.494811 Clfy
Control limits: Number of groups = 14
Center= T2g9 f Number be){ond limits =
LCL UcL StdDev = 2.494811 UCL 1477015 Number viclating runs =
0 14.77015
conon

00o000ob0O00o000nNnO0OD00O0DO0OO0O ¢,i=1,2,---, k00000000 (CLODODOODOOUO (UCLDDOODO

000 (LCLyooooo

k
K ¢ oooo

a:ﬁ:é:—, UCL=T+3VGE, LCL=C-3Vc
K 000

000000000000E-3Ve<0000LCLOODOOODO
0085 100 3000000000000018000000000000O00O0DO0O0OOO0O0O0O0CcODO0O0OIODOOm

EI‘123456789101112131415161718
IZIIZIIZI‘l? 14 6 23 5 7 10 19 29 18 25 5 8 11 18 1 22 6

ooooood

> qce(d, type="c") ¢ Chart
Call: ford
gcc(data = d, type = "c")

c chart for d

Summary of group statistics:

Min. 1st Qu. Median Mean 3rd Qu. Max.
1.00 6.25 12.50 13.56 18.75 29.00
Group sample size: 1
Number of groups: 18 1 2 3 4 5 B 7 8 9 10 12 14 16 18
Center of group statistics: 13.55556
Standard deviation: 3.681787 Himber ot aronpe= 19
Control limits: Center = 13.55556 LCL=2510195 Number beyond limits =
LeL ueL StdDev =3.681787 UCL =2460092 Number violating runs =

2.510195 24.60092

Group surnrary statistics
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O ‘ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
ooo |25 20 9 36 9 10 20 30 46 29 45 10 19 21 28 9 42 9
ooo |17 14 6 23 5 7 10 19 29 18 25 5 8 11 18 1 22 6
ooooooo
> qcc(d, sizes=size, type="u")
Call:
qcc(data = d, type = "u", sizes = size)
u chart for d
Summary of group statistics: u Chart
Min. 1st Qu. Median Mean 3rd Qu. Max. an ford
8 — — —
0.1111 0.5238 0.55256 0.5706 0.55607 0.7000 E oo R boon s T
Summary of group sample sizes: & - = b ) = T R e
= [in}
sizes 9 10 19 20 21 25 28 29 30 36 42 45 46 E L= R . PR 4 .
counts 4 2 1 2 1 1 1 1 1 1 1 1 1 g; * “'n./‘\/'
Number of groups: 18 s _ Bl o So-i LT op
2 _ L N N, FET L e [
Center of group statistics: 0.5851319 @ = T T T T T TS s T o
Standard deviation: 4.206025 12 34567 8 310 12 14 16 18
Control limits: Group
. o Eurril:berof rou s 1?_CL' iabl Mumber b d limit
enter=0 IS variable umber beyona limits =
0.12616841 1.0440954 StdDev = 4206025 UCL is variable = Number violating runs =
0.07199512 1.0982687
0.00000000 1.3500710
0.23103388 0.9392299
0.00000000 1.3500710
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WindowsO O OO HDDOOOOOOOOOO Copernic Desktop Seardh(tp: //www.copernic.com/en/products/
desktop-search/) 0000000000000 0O0000OO0O0O0OO0OOOO0OOOWIindowsOOOOOOOOoOOoOOoOO
gooobobooobuooobobooobbooobobbooobUoobO bbb booobOboobDbOoooo
0000000000000 00pdf00D00000O0O0O0O0UOD0OOD0O0OO0O0 RODODODODODODDODOODDOOOO
O00OO0persp0 00000 .r0000O0O00OO0ODOO

A

=R

il
G 8 H
Files Music Pictures “ideos

itieh Search | Emails Contacts  Bockmarks History | Options Help o
B 4 Matching Files |
= Date: Last month
@bkde2D.R C:¥Program Files¥R¥library¥KermSmonthiR-exy
C:¥Program Files¥RlibraryEMASSYsript sy
Ci¥Program Files¥Rélibrary¥MaSSiscriptsi
{perspR. Ci¥Program Files¥R¥library¥araphics¥dernoy
& 3
Date A
fany [ gevser? <- data.frame(as.data.frame(zevser)[-1, 1,
falder pduration = gevser$duration[-2991)
| H attach(gevser?)
parimfrow = (2, 27)
plot (pduration, waiting, xlim = (0.5, 8], vlim = c(40, 110},
o xlab = “previous duration”, vlab = "waiting”)
RF_l' 1 <- kde?d(pduration, waiting, n = 50, lims=c(0.5, 6, 40, 110))
e image(f1, zlim = c(0, 0.075),
g LIED xlab = “previous duration”, vlab = "waiting”)
Date modfied: 2004/11/15 12 <- kde?d(pduration, waitinz, n = 50, lims=c(0.5, B, 40, 1107, 1
Time modified: 13:37:24 h = clwidth. SJdurat ion), width.SJ(waiting)) )
_ ] imagelf2, zlim = (0, 0.075),
=2, Oper bl xlab = “previous duration”, wlab = “waiting”)
B8 Open Folder persplf?, phi = 30, theta = 20, d = 5, =l
|4items. | |,Jv Idle D
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01000000000000000000 XOOO0OOOOOOooOoO pO0b00O0OOXOOOOOO (npOO0oOoooooolo

0000 kOooOooooo
pe = Pr{iX =k} = 10Cc p*0*®*,  k=0,1,2---,10

00D000D00000000Q0000000 1-p=q0000
DD00D00000000 $000000000000000 KkODODODO0D00O
00000000 00000000 1000000000 0.01074214W00000000

000 100000000000000000000000000000000000000 0

00D000D000000000000000 p0 $0000000000000000 !
2 0.04394531 0.0546875
000000 (p=3)00000000MM0 10000000 0.000976563 0.009765625 5 01171875 0171875
=0.01074219) 000000000000000 100000000 100000000001 4 02050781  0.3769531
5
6
7
8
9

00 (pe) oo
0.000976563  0.000976563
0.009765625 0.01074219

0000000000000 0000000000000000000000000000 0.2460938  0.55230469
0000000000000 00000000000000000000 90000000 0.2050781  0.828125
0.1171875 0.9453125
00D0000000000000000 0.01074219 0000000000 100000 004394531 0.0802578
0090000000000 000OdnOo0.0107+0.0107=002140 0000000000 0.009765625 0.9990234
0000000000000 10000000000000000000000000000 10 0.000976563 1
0000000000000 0000000000000000000000000000
01000000 90000000000 0.02140000000000000000000
0000D00000000000000000000000000
000000000000000000 (nullhypothesis) 00 M O000000000000000000 (alternative)d 0000
0000 1000000 90000000 0.0214000000000000000000000000000000 (0000)0
0000000000 (significancelevel 00000 « 0000000000000 00000000000000000000O
0000000000 00000D0000D0.050000 001000000000
sfsisfs)sisfsiufsls)s

00000001000 (X<1)oOoo9uuo (X=x9oUooooooooooooo
0000000 20008000 (2<X<8)OOO00ODDOOOOOOOOO

000000000000000D00X<1000 X>9000 X0OO00O0ooOooooooooo(rejectionregionJdoon
O00000000000000X<1000000 0.010742197 X>90000O0O0O 0.01074219100 0.021400000000
000 0.02140000

0000000000 03% 0000000 10000000000000004000000000000000000 0.3%0
000000000000 00O0000C00O04000000000000000000D0 03%000000000O0OOO0OODO

oobooooooboooo
Hoy: OO0DOOOO pO 00030000

ooooooooo
Hy: DOOD0O0O0 pO 0003000000

000000000000000000000000000 X00000
Pr{X = k} = 100C0.003 x 0.997%%*  k=0,1,2---,100

“Lp<- 1/2;p10<- pAl0;k<- 0:10;choose(10,k)*pl0 000D DDOODODOOOOO0
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k 00 (a)
0 1

1 0.2595157
2 0.03670202
3  0.003514622
4

5

6

0.0002524704
0.0000144347
0.0000068262

000000 000000000 ROOOODOOOOOO
001000000000 pO00 pO0 0.003000000
01-p0OqO00kO 000 1000000000002000
0(B.)00000000DO0O0DOO0O0300000000
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B

> p<- 0.003; g<- 1-p; k<- 0:100

> prob<- choose(100,k)*prk*qA (100-k)

> for (i in 1:6) print(sum(prob[i:100]))
[11 1

[1] 6.2595157
[1] 0.03670202
[1] 0.003514622
[1] 0.0002524704
[1] 1.443473e-05
[1] 6.826204e-07
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Histogram of x boxplot
>
(8] -} T
- ]l ==
g ] T .
L © = T T
-2 -1 0 1 2
X
density(x = x, na.rm = TRUE) " Normal Q—-Q Plot
o
> o g -
Z 31 /\ 5 -1
8 o _ 2 7
o I I I [ I I IS
2 -1 0 1 2 3 &
N =100 Bandwidth =0.332 Theoretical Quantiles
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00]

dataA<-function (x)

{

par(mfrow = c(2,2))
hist(x)

rug(x)

boxplot(x)

rug(x, side = 2)
title("boxplot™)
plot(density(x, na.rm=TRUE))
rug(x)

qgnorm(x)

qqline(x)
par(mfrow=c(1,1))

“7000000
*510000000
“9ppoooo
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The R Project for Statistical Computirig(tp: //www.r-project.org/) O 0 CRANDO Comprehensive R Archive Netwdrkd 00 O
00000000000 00000*00000*0000000®0000000000000 O0S00000000000 ROD
0000000000000000000000MacOS XO0O WindowsOOOOOOOOOOOOOOOUnixO Linux(Debiard
Mandrakél FedoraCorg SUSEI Vine) 00 0000000000000 0O0O0OOOOOOOO

C.1 MacOS X O

Cl1l1 ROOOODOO
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The Comprehensive R Archive Network

Frequently used pages

Download and Install R
CRAN Frecompiled hinary distributions of the base system and
erro}rs contributed packages, Windows and Mac users most likehy
What's new? ] .

X want one of these versions of R:
Task Views
Search PTTE,
L]

About R . ﬁnﬁiiﬁ(& and later)
E Homepage
Software Source Code for all Platforms
R Sources
E Binaries Windows and Mac users most likely want the precompiled
Packages hinaries listed in the upper box, net the source code. The
Other sources have to be compiled before vou can use them. If vou

do not know what this means, vou probably do not want to do
Documentat ion il
hanuals
FAQs + The latest release (2006-12-18): R~2.4 1 tar gz [read
Cortributed what's new in the latest version).
MNewsletter

+ Sources of R alpha and heta releases (daily snapshots,
created only in time periods before a planned release)

0 MacOS XOOOOOOO

1 http://cran.md.tsukuba.ac.jp/
*2 ftp://ftp.ecc.u-tokyo.ac.jp/CRAN/
*3 ftp://ftp.u-aizu.ac. jp/pub/lang/R/CRAN


http://www.r-project.org/
http://cran.md.tsukuba.ac.jp/
http://cran.md.tsukuba.ac.jp/
ftp://ftp.ecc.u-tokyo.ac.jp/CRAN/
ftp://ftp.u-aizu.ac.jp/pub/lang/R/CRAN

92

00 C ROOOOOOO

R for Mac 0S X

Thiz directory containg hinaries for 3 base distribution and packages to run on Mac OS
X (release 102 and above). Mac OS5 86 to D2 land Mac 05 X 10.1) are no longer
supported but you can find the last supported release of R for these systems (which is

R17.1) here
CRAN
Mirrors
What's new?
Task Views
Search

About R
R Homepage

Universal
2006/04/25

Mote: CRAN does not have Mac 05 X systems and cannot check these hinaries for
viruses Altough we take precautions when assembling hinaries, please use the normal
precautions with downloaded executahles

R 2.5.0 for Hac 0S X 10.4_4 released on

This hinary distribution of R and the GUI supports hath PowerPC and Intel based hMacs

Sottware
R Sources
R Binaries
Pachages
Cither

The corresponding hinaries of R packages are now available for hoth architectures as
well. Starting with R 231, CRAN binaries support Mac 08 X 104 (Tiger) and higher only
It is, however, possible to comnpile binaries for earlied 05 X versions from sources

Please check the MDS checksum of the downloaded image to ensure that it has not

been tampered with or corrupted during the mirroring process. For example type

Documentat ion

mdh R-2.5.0.dng

hanuals

FAls

Contributed Files:

Mewsletter
R-25.0dmg (latest varsion)
WCE-hash: us%
(ca. 64MB)

in the Fermmina/application to print the MDE checksum for the R-2 5 0dmg image

Universal binary (ie. for hoth PowerPC and

a1 4acRIAISE0501 15408 [1ta| hased Macs) of base distribution of R

2.9.0 for Mac DS X This is a disk image

0000 “R-25.0dmg"000000000000O0ODOOOOOOODOOOUOOOOOODOO

gooooog

T Double-click to install

LW, §5.5 MEEA

00000 “Rmpkg"000000000000O0OOOOOOOOO

CXeXs)

@ R2.5.0 D1 YA L—)

806

= }?w:@ £YAR—5A

This installer will guide you through the steps necessary to setup
R 2.5.0 for Mac OS X 10.4.4 (Tiger) or higher on your machine.

| Hyou wantto keep your old R version, remave R-Framework.pkg

‘This multi-package conlains following main components:

@ R25.0D1YAR—Ib
- R Framework 2.5.0
-Rapp GUI1.19

R 2.5.0
Version 2.5.0 (2007-04-23)
for Mac OS X 10.4.4 (Tiger) and higher
and optional components:
s

- teltk 8.4.14 for X11 (required for cltk R package. Includes headers,
docs and libraries.)

- GNU Fortran 4.2.0 (required lo compile some R packages from
sources)

Requirements;

- Mac OS X 10.4.4 (Tiger) or higher

Note: By default the installer upgrades previous R version if present.

from /Library/Receipts before proceeding.

The Qoooa GUI called R.app will be ins_tmled_ by delau_ltin your

-
Tk e R

A =
(Es )( mwas, )
iR
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w R25.0 1A=l

@ R25.001YAR—I

| The above licenses govern distribution, not use.

(8006

This software is distributed under the terms of the GNU GENERAL
PUBLIC LICENSE Version 2, June 1991. The terms of this license
are in a file called COPYING which you should have received with O
this software.

[_English ] | ﬂ

I you have not received a copy of this file, you can obtain one via
WWW at hitp:/www gnu.org/copyleftigpl.html, or by writing to:

The Free Software Foundation, Inc.,
59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

A small number of files (the APIheader files and export files, listed in
R_HOME/COPYRIGHTS) are distributed under the LESSER GNU
GENERAL PUBLIC LICENSE version 2.1. This can be obtained via
WWW at httpfwww.gnu.argicopyleftigpl.html, or by writing to the
address above

'
“*Share and Enjoy." IE

i R

OO0 “000”"000000000000000ooo

To continue installing the software, you must agree to the terms of
the software license agreement.

Click Agree to continue or click Disagree to cancel the installation.

( Disagree ) ( Agree )
L

The Free Software Foundation, Inc.,
58 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

A small number of files (the APIheader files and export files, listed in
R_HOME/COPYRIGHTS) are distributed under the LESSER GNU
GENERAL PUBLIC LICENSE version 2.1. This can be obtained via
WWW at http fwww.gnu.argicopyleftdgpl.html, or by writing to the
address above

The above licenses govern distribution, not use.

<« » T

“'Share and Enjoy."

(B3 )( il % )

¥

‘8006

@ R2.5.0 D1 YAh—/L

@ R2.5.0 D1 YA k=)L

FEDIBIR

'R 2.5.0"04 ¥ A h—JLEERY 2 —AEER ¢ ‘

B_Documents B_OSX

0!
120GB (97.3GB &) 52.0CB (47.5GB % %) 100GB (77.6GB &) |*
v

COYTRITTERY A—LOSEA YR LT BT EBBERLEL
oo

AVA =L

"PyFTL—RK"%EFUv LT RUa—-A%0S" Lk
BYZ R Py r—YOBFRA VA R—ILERT
LTeta,

(7«;79»5.}«' )
W

goooooOooOooOo“cobL’0o00obLO00O0“D000L00”"0D0000O00D (O0ODO0 “D000LO0”D0ODO*OD0DbOOo
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SRR
0 1Y A h—=ILEORR
0 1Y A b= L OB

CE &8 L0
e ttEiF

VIZLIIPRERBEAXZAM—LEhELE

A

]
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ooo
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HDDO tgzOOOOOOOOOOOODOODOODODOO

J000oooHWHDDOOOOOOOOOOOO ROOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
000000000000 00000000000000000000000000000000CRANDOOOOOO™ 00000
00 “PackagesD 0000000000 OOOOO “Contributed Packages? 00O 00O

About R All packages are tested daily on a machine running Debian GNU/Linux. The results of ® ¢MD check

R Homepage for the current release version of R, the patched and development version are summarized in the check
summary (some timings are also available).

Software

R Sources Packages are also tested daily on MacOS X. The results of R €MD check for the current development

R Binaries version of R are summarized in the MacOS X check summary.

Packages

Other k Packages are also checked under Windows. but only at the day a package appears on CRAN. The
results of Remd check for the current release version, and the development version of R are

Documentation summarized in the Windows check summary.

00 “Contributed Packages' 0 000000000 Packagel (00O OO card00) 00O 0O OPackage source“car_1.1.0.tar.gz”
OCirl0000000000000“0000000U0U000ooo0ooooo."0000do

Package source:  car_l.l-0.tar.gz
Windows binary: car_l.1-0.zip I
Reference manual: car.pdf
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2% D I 7 IVESSO0—-F

UYoETy X —2I(8B...
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0obobboooboooooooooooooooooooooooooooooooooooooOoOooOO0O0O00000000A0
ooooo0oooooooooooad

ROODOOOO “000000DOOOO0 *0DO00O0OOOOOOO”

*4 http://cran.md. tsukuba.ac.jp/
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CRAN
Mirrors
What's new?
Task Views
Search

About R
R Homepage

Software
R Sources
R Binaries
Packages
Other

Documentat ion
Wanuals

FAQs
Cortributed
MNewslettar

The Comprehensive R Archive Network

Frequently used pages

Download and Install R

Frecompiled hinary distributions of the base system and contributed
packages, Windows and Mac users most likely want one of these
wersions of R

+ Linux
* MacOs X
. Windo»@tga and later)

Source Code for all Platforms

Windows and Mac users most likelv want the precompiled hinaries
listed in the upper hox, not the source code. The sources have to he
compiled before vou can use them. If vou do not know what this
means, yvou probably do not want to do it

+ The latest release (2006-12-18), F-2 4.1 tar.gz (read what's
new in the latest version)

* Sources of R alpha and beta releases (daily snapshots, created
only in time periods before @ planned release).

a Mimihi mimmmmbede f mreemimt et bed s A lenn sk s imine

0 Windows (95 and later) OO O OO OO

base0OOOOOO

CRAN
Mirrors
What's new?
Task Views
Search

About R
R Homepage

Software
R Sources
R Binaries
Packages
Qther

Documentat i on
Wanuals

FAQs
Contributed
Newsletter

R for Windows

This directory contains hinaries for a base distribution and packages to run on Windows (T,
95 and later) on Intel and clones (but not NT on Alpha and other platforms)

Mote: CRAN does not have Windows systems and cannot check these hinaries for viruses
Use the normal precautions with downloaded executables

Subdirectories:

bas@ Binaries for base distribution (managed by Duncan Murdoch)
b

contl Binaries of contributed packages (managed by Uwe Ligges)

Please do not submit hinaries to CRAN. Package developers might want to contact Duncan
Murdoch or Uwe Ligges directly in case of questions / suggestions relatad to Windows
hiraries.

You may also want to read the R FAD and R for Windows FAGQ.

Last modified: April 4, 2004, by Friedrich Leisch
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R-2.5.0 for ¥Windows

This directory contains a Windows binary distribution of B-25.0.

Patches to this release are incorporated in the r—patched snapshot

build.
CRAN
Mirrors
What's new?
Task Yiews L
Sinia In this directory:
About R
E Homepage CHAMGES
Software HERE
R Sources
R Binaries
Fackages old
Other rcdSsum tt

Documentat ion
Manuals

FADs
Contributed
MNewsletter

A build of the development version lwhich will eventually become the
next major release of R) is available in the r—devel snapshot build.

README R-230 Installation and other instructions.
MNew features of this Windows version.
MNew features of all versions.

R-2 5 .0-win32 exe Setup program (about 29 megabytes).
Please download this from a mirror near yvou.
Previous releases.

mdSsum output for the setup program. A
Windows GUI version of mdSsum is available
at http/ S mddsummerore!; a Windows
command line version is availahle at

bt S etres org/ mdScom hitml.

Dlaaca caa tha R FAMD fr mernaral infrrmation sheaot R and thae B

“R-2.5.0-win32.exe0 00000000000 DOOODO0OOODODOODOODOODOODOODOODOOO
0000000000000 00000000000000000000+*%0

gobooobooobooooooooooooo

A
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yT*J Feueil |

Ed

R ;Er Windows Ty 7oy —F@M

COFOFFLRIERADIVE - R~ R for Windows 250 %%
AL A= ILET.

EITTAMICHOTFIUT-DauET STET LT,
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