5H20H 15:30-16:30/ 23H 16:30-17:30

et FHSEBRD{ELVS
L
ERTemes M1 BERFEISL

FeiE $9609



SHOEDAA>F—Twv ~

RZ ancaem{BULNT N DS IR WA
EHEEBEDIIECEDTENA
ROFEZHSIRADDIEA




SHDOBZE

R/Rstudio A A R—=JLLT
RS E AT 3.
(RTANTEZN )EET S,



BiX

RE&EL(E

I. {ANTEBI3OH?

2. 1A PM=ILDSETET
I. RDODAI>O—R/A>A =)L
II. Rstudiod5o>0O—RKR/A>X =)L
III. JO>YV—)LERDTUT

~

3. S HER R
I. 15, pElzskedD+a

4. 057N THELD
. F—H0J0O0v k~ F o J=BFE:
1. #FENR R-Z9Mim

G




RE{RC(3?

[REIDAE]
v R>TC{A]

v RZ{ED>TRINTEDIDON
v Rstudio®#B7T




REFE DO>THETIH
o et DT O S ASEE




fAhcEd0h

® IZU\EWVWRATETEDS
BEONHERE+HTIOART N LDER

FRAQ IRRET D ([Bl)F° DB D Hretc)

F—HDIS IFRR

EEE
Fe.




HBEzIRY —)J)L RStudio

® ROTZHDMEFHFIRR (EFI7ZY —)L)

e E535A

s

O RZFEPIS LIEKDRHBED.

@ S — %=L TULBREN
e E A EREGE

{TIAYE

S0




e
nn
-
c

o

- Flle Edt Code View Piots Sesson Buld Debug Tools Help

13
fFCER .
P §F #H(B

o~

)
~

Sowceonswve  Q /- +fun
O R R
beas1
3 ¢« serelh
4 de o
5 &< ch2
B xr < c(1,4
~ 8 yr < c1.5,25
10
~o 11 plotic,type-"b",x1ab ab s < xr,ylm < yr
1
1 He
14 par(new
1
16 ¥
17 plot(e,type-"b", x1ab ylab lim = xr ylim = yr
0 (Top Leve
! ] L Comsole
25 30 35 40 b
Index
xr < (1
yr <- cQL's
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http://cran.r-project.org/index. htm/

CRAN
hirrors
What's new?
Task Yiews

mearch

About R

FE Homepame
The R Journal

Software
E Sources

The Comprehensive R Archi:

Download and Install R

BZompiled hinary distributions &
want one of these versions of R

b= base system and contributed pe

s [ownload B for Linus
e Download R for (Mac) OS5 X

s [Download B for Windows

Fou should check with vour Linus

Source Code ftor all Platforms

Windows and Mac users most likely want to download the precompiled |
source code. The sources have to be compiled before yvou can use the
probably do not want to do it

[Download R for (Windows)| — [basel]
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Download B 2.1 .0 for Windows (54 megabytes, 32/64 hit)
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version
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RstudioZ D> 0O0— R(1)

o N bS5 T0OUSLAZES I O—RTB.
https://www.rstudio.com/

Home  RStudiolDE  Shiny  Training

Welcome to RStudio

Powerful IDE for R Web framework for R Open sc

RStudio IDE is a powerful and productive Shiny is an elegant and powerful web Our develog
framework for building interactive reports authors of s
and visualizations using R — with or including gy
without web development skills. others.

Get started
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E Studio Home RStudioIDE  Shiny Training Pro

RStUd iO I D E About Screenshots Download

Download RStudio v0.98

v0.98.507 — Release Notes

on your desktop Zi®EiR
(/—KPCOBEEZES)

If you run R on your desktop:

‘ Download RStudio Desktop

OR
R If you run R on a Linux server
and want to enable users to
e remotely access RStudio using

a web browser: ) -5(3:-&_} K‘_)EH

: ‘ Download RStudio Server
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E Studio Home  RStudio IDE

RStUdiO IDE About Scr

Download RStudio Desktop

RStudio v0.98.507 — Release Notes

“Recommended for your
system”
CoD I T T

e

RStudio requires R 2.11.1 (or higher). If you don’

Recommended For Your System

RStudio 0.98.507 - Windows XP/Vista/7/8 354MB  2014-04-25 cdcf4f 26dt

All Platfo Size Date MD5

RStudio 0.98.507 - Windows XP/\Vista/T/8 35.4MB  2014-04-25  cdcf4f ZRdE
RStudio 0.98.507 - Mac 05 X 10.6+ (64-bit) 15.8MB  2014-04-25 B947a77RTI
RStudio 0.98.507 - Debian 6+/Ubuntu 10.04+ (32-bit) 31.7TMB  2014-04-25  4c05ffhde:

RStudio 0.98.507 - Debian 6+/Ubuntu 10.04+ (64-bit) 31.9MB  2014-04-25 Haibhd0BH
RStudio 0.98.507 - Fedora 13+/openSUSE 11.4+ (32-bit) 32.3MB  2014-04-25 e777H6Z04
RStudio 0.98.507 - Fedora 13+/openSUSE 11.4+ (64-bit) 32.4MB  2014-04-25 Z26HabefZci
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File Edit Code View Plots Session Build Debug Tools Help

-l - & Project: (None) ~
Console ! Environment  History |
R version 3.1.0 (2014-04-10) -- "spring Dance" 2 bl | B mport Datasel- | f Clear: |G LEs

copyright (c) 2014 The R Foundation for Statistical Computing 7} Global Environment ~

platform: x86_64-w64-mingw32/x64 (64-bit)

TELY NO WARRANTY.
in conditions.

R is free sof
You ar

e to redistribute it unde
icense() ' or 'licence()' for distributi

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()’ on how to cite R or R packages in publications?

Type ‘demo()’ for some demos, ‘help()' for on-line help, or
"help.start()’ for an HTML browser interface to help.
Type 'q()" to quit R.

>

Files Plots Packages Help Viewer =
+# Export~

>V —)L.
“34+2"Z AU TCEnterzi# U CHB.

[ = e ——— — EEES
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XeEM (Cstanc=3.
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) Rrstudio . v R
File Edit Code VWView Plots Session Build Debug Tools Help
Q- -

Console —— %0 IJ

A\ /' 7
. . —* | | [#*Import| J
R version 3.1.0 (2014-04-10) -- "spring Dance" =
% Global Environmen

Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R i5 free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "Ticense()’ or 'licence(}’ for distribution details.

R is a collaborative project with many contributors.
Type "contributors()' for more information and
"citation()’ on how to cite R or R packages in publications.

) Rstucio t | — T

File Edit Code View Plots Session Build Debug “Jools Help

-8 3
@] Untitled1 ~ (71| Environment His
[ [Sourceonsave @ Q /'~ ~#Run 5% | #Source v i P B | EPImpc
z | % Global Environn
values
a
b

LS (SR UVERNHE TETZ.
(ROYUT NimSEEIHE )

Files Plots Pac

11| @ (Top Leve) 3 R Script +
Console
Type 'q()' to quit R.

> 3%5+6/2-(2+4)/3
1] 16
> a<-3
<
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[AREIDAR]

v "ROBNIV"EWDERTS
v Y15, DR ZETE I D

v (IREEZETEIT D)

v (EXANI S LZHEL)




“NIPIV'EWDSERT

® BEBlAHT=ULNIRED.
o HFDH B CE>TLIZELN.

= SOuUrce on Save

1 a<- c(1,2,3,4,5) alc(1,2,3,4,5) EVNDEF DI ZE AND

> d L
[1] 12 245 aAlC5SDDEFEMNADTULAB.
S |

NI MU UT, BRLGEBEMAE SN CLET.

= max({a) = mean{a) = var(a)
[1] 5 [1] 3 [1] 2.5

BRAE 3B RN




TR "RY MV DHER
o ) DT A PDOIFHE R ERDD.

Azh | Bea | CeA | DA | Eza | Fea | GeA | H2a
RE 55 45 65 30 85 90 95 50

1) B DT —5%=RT ML TERIR
pts <=- c({55,45,65%,30,85,90,95,50)

2) %z EtE (meanz{ED)
= mean{pts)
[1] ©64.375

3) mEREFbTECED!
= max({pts)
[1] 95




D MicamafiT3

© :[}15]?5 45 65 20 85 90 95 50 < AENMARIRDNTIHNSIR0N

@ pts.names <=- c("a","8","c”,"D","E","F"," 6", "H")
ZHIZ ANTZRD NV, (REIDIEE & XT5)

3 names(pts) =- prs.names pts(;f—ii _%)(:%ﬁﬁ%lﬂé

> pts

@ A B CDE F G H ZHINDESFHLE!

55 45 65 30 85 90 95 50

> which.max(pts)

® ¢ BSSEGEATURE.




HD EEXRT—HDNE

200 A\ D DRBDT—INHBolc LT B.

> pts
[1] 70 60 &5 56 62 86 73 54 36 64 50 61 58 22 49 63 44 &5 59 62 64 64 65 68 7
[26] 47 56 53 51 51 57 20 39 &7 63 76 62 95 49 58 38 40 73 7 7 8Bl 74 90 48 53
[51] 66 32 65 47 64 62 56 74 46 68 7 732 61 65 BO 57 48 42 48 56 40 59 75 63
[76] 49 80 &7 92 48 75 36 59 69 43 68 58 78 B4 72 56 40 56 &7 35 66 47 61 62 51
[101] 51 50 51 50 57 62 73 43 63 71 48 66 68 68 58 60 73 54 38 40 49 58 69 51 87
[126] 54 57 52 &4 57 48 64 62 64 61 80 62 93 71 34 63 62 55 75 39 53 57 42 34 45
[151] 33 25 50 52 70 76 65 &5 7 756 B1 69 32 53 53 90 47 71 69 45 73 41 7 i
[176] 68 49 56 58 74 39 71 77 73 68 40 77 47 50 39 52 82 65 56 71 59 45 a4 a6 47

mean, max, minzEHX3

= mean(pts) A S
[1] 58&.905 IR
:ElTaggptﬂ BRI A FEERLELAEL
= min{pts) g gl

[1] 20




| BED1T > RIEEEER)

1 N B
h= 2
t=1
N
1 Z e normalized.pts =- scale(pts,center=TRUE,scale=TRUE]
N
X . — U
7
Zi e
o) N

Ri — 50 1| ]_OZZ 'f}%%’fﬁ — 50 + 10%normalized.pts

> 50 + 10%normalized. pts

2TEFEFIEEIETES | [,1]

[1,] 57.80125
[2,] 50.76993
[3,] 54.28559
[4,] 47.95740
[5,] 52.17619
[6,] 69.05137
[7,] 59.91065
g 1 A6 55114
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o fe—EmH I DT
= hist(pts)

Histogram of pts
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=400V b

HPDE

==\

151 A /m

Fr A At —OFEY{ER

i

- =8

HE A e A

r=17:m

G CEED
22 300
23 310
23 320
24 320
24 320
26 320
25 310
26 320
26 310
27 340
21 360
28 350
29 360
32 400
28 370
24 310
a1 360
a1 380
32 390
33 400
33 410
34 450
34 460
35 440
35 480

[77A XA A—E—DEE=FALUKLD ]
http://markezine.jp/article/detail/16164
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Temperature =- c(22,23,23,24,24,25,25,26,26,27 = NEAD
coffee <- c(300,310,320,330,320,330,310,320, 31 CAIRREL

=D EDBINEIC A1 (EEZZZ TIZWITEEA)

—=J/c(J6p5S > plot{temperature,coffee)

450
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300

22 24 26 28 30 32 34

temperature
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450
l
=

coffee

200
L
)
i
i
i
i

| | | | | I
22 24 26 28 30 32 34

temperature
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o plot() R RIZHBTHEEINS
o ¥, FENTIETETE3.

plot(temperature,coffee,x] '| m=cC 22, 35) : ZX$H3,Y$H]@§§
v1im=c(300,480), “_
main="coffee~temperature") I I

coffee~temperature

B4 MULAETZ

450

400

350

BALRsettingzi U CHEL & D.
(RORBZEMR THAT L NDIHRTES)

300

22 24 26 28 30 32 34

temperature
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® pch c‘:b‘

A CHD

7 0o [ A i i P> S
e Ple | X | B|lxg M B | e | A
= s = = e = < AN Y [R-Source]

http://cse.naro.affrc.go.jp/takezawa/r-tips/r/53.html

plot{temperature,coffee,xlim=c(22,35),
y1im=c(300,480),
main="coffee~temperature”,

coffee~temperature

pch=17)

coffee

450

400

350

300

[

24

temperature




HEAFREZHE
(#rst=x> TLBARA)

~ Cov(X,Y)
Cor(X,Y) := NV

mEETEE—F

= cor (temperature,coffee)
[1] 0.9431283

MR DEVVEBEN D ( >0.8 )
DS INBRTERECHUATEZS
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coffee~temperature

£ o coffee = a x temperature + b
’ 2|2 2|4 2‘5 2|8 3|0 3; 3L1 ET%O)H;%(:DL\t /
- BkDHDAE ELER] TARELLS
A

= )t bl T

= Im{coffee ~ temperature)




FRAZolE(2)

= Im(coffee ~ temperature)

Call:
Im{formula = coffee ~ temperature)

eTficients:
(Intercept) tTemperature
30. 21 11.76

coffee = 11.76 x temperature + 30.21

Jeolc—E CANMKE D!

NZITSTICEZTIAALTHD



| SRER(3)

OlFEREX(CESTAD

prd <- Im(coffee-temperature)
abTine(prd)

coffee~temperature

450
|

coffee
400
|

350
|

300
|

temperature
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SH{E>ZO—R(1)

#analyze points

pts <- ¢(55,45,65,30,85,90,95,50)
mean(pts)

max(pts)

#big data
pts<-ceiling(rnorm(200,mean=60,sd=15))
min(pts)

max(pts)

mean(pts)

#standard score
normalized.pts <- scale(pts,center=TRUE,scale=TRUE)
50 + 10*normalized.pts

#coffee ~ temperature

temperature <-
c(22,23,23,24,24,25,25,26,26,27,27,28,29,32,28,24,31,31,32,33,33,34,34,35,35)
coffee <- ¢(300,310,320,330,320,330,310,320,310,340,360,350,360,400,370,310,




SH{E>ZO—R(2)

#simple plot
plot(temperature,coffee)

#manual

plot(temperature,coffee,xlim=c(22,35),
ylim=c(300,480),
main="coffee~temperature",
pch=17)

#linear regression
Im(coffee~temperature)

#plot predicted line
prd <- Im(coffee~temperature)
abline(prd)
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<> R(mean&) DNV T Z5xD

-

) mean() DEWGZRNRD

‘mean

 + AN > R

ipt

Files Plots Packages Help Viewer

.—‘—//.\

R Arithmetic Mean -

mean {base} R Docu

Arithmetic Mean

Description

Generic function for the (timmed) arithmetic mean.
Usage

mean (X, «..)

#% Default 53 method:
mean (%, trim = 0, na.rm = FALSE, ...)

Arguments

x An & object. Currently there are methods for numeric/logical vectors and da
time and time interval objects. Complex vectors are allowed for trim = 0

Faprp—, brimasme s el Fronn oo

RStudiodBa TDTA > FJIC

NILTWERRESNS.




mean()@Dhelp

eace Arguments(512%)

mean (X, ...) - -
AT 3> HEWRED
## Default 53 method:
b= rim = 0, na.zs ea)
Coramens 3
= An B object. Currently there are methods for numeric/logical vectors and date, date-

time and time interval objects. Complex vectors are allowed for crim = 0, only.
he fraction (0 to 0.5} of observations to be trimmed from each end of x before the
mean is computed. Values of trim outside that range are taken as the nearest
endpoint.

: a logical value indicating whether ¥ values should be stripped before the

na.

\
® mean ClEtrim&EVNSB|IEZE A TE3S.
(AP URIFNET T )L ME=0)

5&D>EED>THD.




mean®D5|#X-trim

o N)LTDTFDAIC, Exampleh'&> TLVB.

Examples

X <- c(0:10, 50)
X <— mean(x)
Cci{xm, mean(x, trim = 0.10))

117H:
x(c(0,1,2,3,4,5,6,7,8,9,10,50) L\ DT MLZAAA

> ®=<-C{0:10,50)
= K
[1] 0 1 2 3 4 5 & 7 & 910 50

> mean{x)
[1] 8.75

> mean({x,trim=0.10)
[1] 5.5

fAnES?




trimDfE=

® the fraction (O to 0.5) of observations to be
trimmed from each end of x before the mean is
computed. Values of trim outside that range are
taken as the nearest endpoint.

(Ql 1I2I3I415I6I7I8I9I 1OI5_O)

0+1+4+2+4 ...+ 104 50
12

trim#E L

= 8.79

(1,2,3,4,5,6,7,8,9,10)

1+2+..+10
10 -

trim=0.1

0.0
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?plot, ?hist, ?Im, ?abline, ---Z&4

LTc‘:ﬁb“Ok(b\i% 55D.
(REBEZFZODOHEEIRW)
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JOV93=Z>202@B0WEEA

142434+---+100=3K&DT=LN.

F3iE1) RO NV ZED 3.

= X <- s5eq(l,100,1)
> sum{x)
[1] 5050

F352) forz{ES A,

= 5 == 0

= for{i in 1:100) 5 =- 5 + 1
= Cat{s)

5050

WUTOOS ORISR Tz,



JOV93=Z>202@B0WEEA

® for>(CcDUL\TC.
® RTforXZz{ED &IEL).
® forC(IRAKANT MNILVEESHHNEL.

= for{i in 1:100) 5 =- 5 + 1

= X <- s5eq(l,100,1) :=> =5 <= 0

> sumix)
= cat{s)
[1] 5050 050
IR0,

(BE(C K> TFEHEE)

BEOFAHTIE, BEIRDiFHDRERE




Rz ESD

» » f «- function(x){ » = F(2)
1ZEDEZL Feturn(x+2) [1] 4

-

5 " g <- function(x,y){ = g{1,2)
TRH * : : -
2 EN DR return(x+3%y) » [1] 7
h <=- function(x){ ;mgiptS
_ » X.max <- maxi{x)

E(L—*E%ﬁrdtﬁaiy ¥.min <- I'I'I'Ir'l.'-'{: [l] 93 /\0 l\)l/(ptS)
x.mean <- mean(x) » Smin
return{ 1ist (max=x.max,

min=x.mimn, [1] 30
mean=x.mean)

tmean

[1] ©4.375



NI BMVTEET S

= ¥ =- ¢c{1,2,3,4,5)
= X

[1] 12345 /éfwgi(ii@ﬁﬁéﬂé

= ¥+1
[1] 2 3 4 5 6

a =- seq(l,5,1)
f <- function(x){
return{d4 + xa2 (x+1))

f(a)

> a

[1] 1 2 3 4 5

= T{a)

[1] 4.500000 5.333333 6.250000 7.200000 8.1l66667

4+2*/(2+1) =4+4/3 =5.33333...




| R NV THET 3 (RE)

100
) (3k? + 2k) ZERDBCEFESTBN?
k=1

k =- seq(1,100,1)
sumi 3*kn2 + 2¥k)

= Sum[}*l-{.-".z + EH.I"':::'
[1] 1025150




TIITHET S (FER)

1
(

1,7=1

A <=- S.E[:l l ’ l':' " l:

[,11 [,2]1 [,3] [.,4] [,5] L,e] [,

b =- a %*% t(a)

sumil /b

= b
[1,] 1 2
[2,] 2 4
[3,] 3 6
[4,] 4 8
[5,] 5 10
[6,] 6 12
[7,] 7 14
[8,] 8 16
[9,] 9 18
[10,] 10 20
> sum{l/b)

[1] B.578855

3
6
9
12
15
18
21
24

-
i

30

4

8
12
16
20
24
28
32
36
40

5
10
15
20
25
30
35
40
45
50

6
12
18
24
30
36
42
48
34
60

10
> 5 EEDPOTEHETBNY

71 [,8] [,9] [,10]

7 8 9 10
14 16 18 20
21 24 27 30
28 32 36 40
35 40 45 50
42 48 54 60
49 56 63 70
56 64 72 80
63 72 81 90
70 80 90 100

(i.1)EZ=R=i]




R-&4iw, ¥L

o KofeBNIILTZFZEHFELLD.
® WebiRXR, R-tips,
® F/ZIEIRNMSHEUHETEBINILTA.

IS IADIFVNESZTHETEETY.
for, while, repeat2 &I F0].
22 UARD NLZEFIB UIEAMNE).
(FER)iT57ZE> TE < DHRDERAALEK.
RZEIENEI. FRULEL L D.

oo 0 o \/




