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%9, http://www.r-project.org/ 7 7t AL, EVA F)N—D CRAN Z7Uv73%&, CRANDII—
Y— NIRRT ZWMANZRENEDT, BEINSHARDIT—H—NEHERT S, HATOIT—Y—\ZLEK
e METEORPIZEITICAEL T d . A A X RXGHETBEEZEHT (Institute of Statistical Mathematics, Tokyo).

F—HY—NIZT7 VAL, OS Z#ERT 3. LIFDOIEHE, VIU—RAETNTWVAREH/IN—T a3 K> TERD
20855, £iz, AV A M—)VROHI%RIE R3.0.2 DEDTH 5.

2.1 Windows D&

Download R for Windows — base = Download R 3.2.0 for Windows (62 megabytes, 32/64 bit) DJHIC 7 U

R3.0.1-winexe vy mO— R LA VA= 2EHL, LFOXA 70l

L, AVAN=5%ZTO—FT%.
DT L.
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R for Windows 3.0.1 tob 7o 18—
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8 R for Windows 3.0.1 Ty hFwF

CMFOAZLECTEROT A 1~ = R for Windows 3.0.1
FUARILET.
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BITIRICENRAL Ty bPo el T IR o RS
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ty hPy TICEET SEE0ER =5
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R for Windows 3.0.1 0 22 b—)LaER 8 EE LTS,

oo b Pe T RRITIBITERA SR 2D LTSN,

GMU GEMERAL PUBLIC LICEMSE -
Yersion 2, June 1991

2{ for Windows 3.0, 1% A =T DI NAHRELT. DRAI1E50LT

[ 2L

FEBIIE N E D DL THES e BIDD2 L —EEIRT B TSR 0L T

{EED
FEER)

Copyright {C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin 5t, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

:¥Program Files¥R¥R-3.0. 1]

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software—to make sure the software is free for all its users, This

General Public License applies to most of the Free Software -
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2.2 0SX (Mac) D&

2.2 OSX (Mac) D&

Download R for (Mac) OS X — R-3.2.0.pkg DIEICZ7 Vv 7L, A VA +—=F%2XDa—

08 MHWIEETZR-3.1.3-snowleopard.pkgZ FHWVTA VA F—)L9 5.

ZEIL, LFOXA 70T z2iEDTHL.

F9%.

R-3.0.1.pkg

Ayoa—RUkEA VA —

N
—

- 64-bit capable Intel Mac

Note: By default the installer upgrades previous Snow Leopard
build of R if present. If you want to keep the previous version, use
pkgutil --forget org.r-project.R.x86_64.fw.pkg

/ y

The Cocoa GUI called R.app will be installed by default in your
Applications folder, R framework will be installed in /
Library/Frameworks and Tel/Tk will be installed in /usr/local

® O O @ R3.0.1 for Mac 05 X 10.6 or higher (Snow Leopard build) @ > A ~—JL 8 ® O O  R3.0.1 for Mac OS X 10.6 or higher (Snow Leopard build) @ > A ~—JL -]
&5 Z% R 3.0.1 for Mac OS X 10.6 or higher (Snow
Leopard build) f 2 b =5~ Ve
N N
This installer will guide you through the steps necessary to R 3 0 1
setup R 3.0.1 (2013-05-16) -- "Good Sport" for Mac 0OS X . e . .
10.6 (Snow Leopard) or higher on your machine. Version 3.0.1 (2013-05-16) -- "Good Sport
for Mac OS X 10.6 (Snow Leopard) and higher
® Ak FILFORR ® Ak SILGORR This multi-package contains following main components:
PRSP L )] o Y2k R - R Framework 3.0.1
- Rapp GUI 161
® YAl LR Fl L |1 - Tel/Tk 8.6.0 for X11 (optional, needed for the tcltk R package)
® fE ® fiE Reguirements:
h h - Mac 0S5 X 10.6 (Snow Leopard) or higher

" “Share and Enjoy."

[ Fuzk. | | ®F. | [ B3 || ®i3

" “Share and Enjoy."

PR [ ]

B3 L)

=+ | B3 | Fuvk. || RE. | B3 || w3 |
® O O @ R3.0.1 for Mac OS X 10.6 or higher (Snow Leopard build) @ > A ~—JL 8 O O O @ R 3.0.1 for Mac OS X 10.6 or higher (Snow Leopard build) @ >/ A ~—J1
ERRFEESEH COYIFITIFZOAYAL—IVERITBICIE. VI HI T FERFER
< RORMABT ZHERBDET,
6 i3LsIc This software is distributed under the terms of the GNU GEMERAL o i o
PUBLIC LICENSE Version 2, June 1991. The terms of this license TYAR-EREBCR, "FARTBEIUILTIIEEN, TR '
are in a file called COPYING which you should have received with —EFFZENLLTAYAR-FERT ISR, "ARLEWESZY h
GERFFEERIL. this software. R woLTraL,
® 1Ak -PLSEORR If you have not received a copy of this file, you can obtain one via - FRFERNERD [ [EIR LWL \ | AEsgs \ fa
@ 1A IO WWW at htep:/ /www.gnu.org/copyleft/gpl.html, or by writing to: o3 o
e Akl The Free Software Foundation, Inc., o VAR Bl The Free Software Foundation, Inc.,
59 Temple Place - Suite 330, Boston, MA 02111-1307, USA. 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.
o §#E o HE
h A small number of files (the API header files and export files, listed A small number of files (the API header files and export files, listed
in R_HOME/COPYRIGHTS) are distributed under the LESSER GNU in R_HOME/COPYRIGHTS) are distributed under the LESSER GNU
GENERAL PUBLIC LICENSE version 2.1. This can be obtained via GENERAL PUBLIC LICENSE version 2.1. This can be obtained via
WWW at http:/ /www.gnu.org/copyleft/lgpl.ntml, or by writing to WWW at http:/ /www.gnu.org /copyleft/lgpl.html, or by writing to
the address above the address above
\ The above licenses govern distribution, not use. \ The above licenses govern distribution, not use.

® O O @ R3.0.1 for Mac OS X 10.6 or higher (Snow Leopard build) @ > Z ~—JL

8 ® O O @ R3.0.1 for Mac OS X 10.6 or higher (Snow Leopard build) @ >/ A ~—J1

a8TYAR-
® VAR
® VAR
® #¥E
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2 REAVAL—)LLES 2.3 Linux OH&

O O O 4 R3.0.1 for Mac OS X 10.6 or higher (Snow Leopard build) &~ X ~—JL a
R 3.0.1 for Mac OS X 10.6 or higher (Snow Leopard
build) @ A k=)L
o BUSIC
AR
a 1Y AR=ILEORR
afYAL=Ioy L
e | HEEREORFICBEE..
q fYAR—F & HLWYIFIIPESYAR-LLESEL ° BE T 1
o TLWET. CNEFATIICE. NAT-—FEANLTLEE - '
Eﬂ' Ly, \
#En | User |
HZT—E : [eornee ] -
[ #rven | [ YIrRIzPETIRE—N | Es "o

™ O O @ R3.0.1 for Mac 0S X 10.6 or higher (Snow Leopard build) @ > Z ~—JL 2] ® O O @ R3.0.1 for Mac OS X 10.6 or higher (Snow Leopard build) @ > A ~—JL ]
R 3.0.1 for Mac OS X 10.6 or higher (Snow Leopard ., T e
build) O 2 X h—JL A YAR—IHET LE LI
6 BUSIS 6 BLSIE
RN RN
0 1 YA JLEDRR 0 1Y A= JLSEDRR
0 %A k—=)L0y 0 YA k—=)L0y
whr—g, 1
A Ry y—J27') 7 ERTH... 0 AYRh=IL AVAM=LBETUEL,
o = = | o BE
A o A o YT RD T PHA YR —AENELIC,
AUAR—LOERDEY 1 HFE
B3 LEE] B3 Bra

METAYAR—IVIBTET T 5.

TV =3 VicHB

2.3 Linux DHE
N —VEBY AT LTA YA N—IUAIEE. apt-get TEFLLFDRRICA Y A F—VZ1TH

sudo apt-get update

sudo apt-get install r-base

L LEDNS, BRHIRANOEHIIEDICZEZDT, UFOXSICHRELTHEY. /etc/apt/sources.list &

HIFMERR C CHatE L
deb http://cran.ism.ac.jp/bin/linux/ubuntu precise/

72 B AT IS I AL,
gpg ——keyserver keyserver.ubuntu.com --recv-key EO084DAB9

gpg —a —-export E084DAB9 | sudo apt-key add -

sudo apt-get update
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sudo apt-get install r-base

r-base D LAY~ UHDELED ubuntu = 5 —Td7% <%0 CRAN D& DL 5.
HIMUEEIE http://wuw.trifields. jp/install-r-in-ubuntu-1000 *®
http://www.trifields. jp/how-to-deal-with-when-you-can-not-update-the-r-in-ubuntu-1515 H7z9
LU TLTIEE .


http://www.trifields.jp/install-r-in-ubuntu-1000
http://www.trifields.jp/how-to-deal-with-when-you-can-not-update-the-r-in-ubuntu-1515

3 HANEAE
3 EAXNEEHE

31 EHHEFEWNS

W > WERENTED, ANHEDIRETHS. FPREZ AT LU Enter 2 IEEITHERENERENS.
>1+ 2

[1] 3

> (1 +21) » (1 - 21)

[1] 5+0i

> sum(1:10)

[1] 55

> rep(1, 10)

[11 1111111111

> seq(1,5, 0.5)

[1] 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
> ubuntu <- c(1, 2, 3, 4, 5, 6)

> ubuntu
[11 123456
# AXV 7T RME # TY.

RAHE X <-, = > HDHEINTVS. #iRE <- ThHs.
MALEEDERF
HET | EK
+ ELHE
" RHIE
- FlERE
Wh | BEEGE
* BN
Hh R
/ B0 HE
R EETF
G =S
: NFE 1 OEBIDOIERR
Dok 175k
%0% EAY;
[] 510475 D BEZZDHH L
[r 11 U A RO OR L
$ T—2 7 L—LNOERORUH L

ATV 27 FOHHE TR, (I TICHEARNZBEZTHDN TV 400) THINEMEHTE 5. MEF2{lis2L
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3 HEAMGEIRE 3.1 EEH e
PR DBRANCITFR_(7VZ =) 25 T EFTERV. RETHNE . (Fy M) H (7 VF—3—) ZEH
T5. BRACHARFELHEAMGETIEH 5D, WHELTVWERWIA TSI UNH2DTHAIICIEHE DI KLV, #Hijlc
flio e I ANICF—HR—FD 1] ZW T LBEZEINDIZEILNTES.
> 2 * ubuntu

[1] 2 4 6 8 10 12

> K¥ = "univ"
> K%
[1] "univ"
> debian = matrix(1:12, 3, 4)
> debian
[,11 [,21 [,3] [,4]
[1,] 1 4 7 10
[2,] 2 5 8 11
[3,] 3 6 9 12
> matrix(1:12, 3, 4, byrow = T)
[,11 [,2] [,3] [,4]
[1,] 1 2 3 4
[2,] 5 6 7 8
[3,] 9 10 11 12
> t(debian)
[,11 [,2]1 [,3]
[1,] 1 2 3
[2,] 4 5 6
[3,] 7 8 9
4,7 10 11 12
> debian * debian
[,11 [,21 (,3] [,4]
[1,] 1 16 49 100
[2,] 4 25 64 121
(3,] 9 36 81 144
> debian %*% t(debian)
[,11 [,2] [,3]
[1,] 166 188 210
[2,] 188 214 240
[3,] 210 240 270
> ubuntul[3]
[11 3
> debian[2, ]
1] 2 5 811
> debian[, 3]
[11 789
> debian[2, 3]
[1] 8
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ESD) B TERL.

C O matrix BT natrix(TFIDER, TO, FNOK, ) WS XHICAH TV a VElEDFEETS. D
5|18z HERS T IS args (matrix) EANT BT & THEERTE 5.

> args(matrix)

function (data = NA, nrow = 1, ncol = 1, byrow = FALSE, dimnames = NULL)
NULL

args B2 2 2 &L THIEDARMD DD BN, §EOHFIZT T,
DX EGEER, I IR=IUEHERTIEX .

> ?matrix

BIENEIMNZ A0V EDNS 5. T

starting httpd help server ... done
> help(matrix)

DURD, RZa7)VhERENS. BBOSIR/EN T, 518, ik ENEEETREN TV S

matrix base} R Documentation
Yatrices
Description
matrix creates a matrix from the given set of values.
as, wEr | X attempls to turn its argument into 3 matrix.
i, MAtr ix tests if its argument is a (strict) matrix,
Usage
matrix(data = NA, nrow = I, nool = 1. byrow = FALSE,
dimnames = NULL}
as.matrix(e, ) )
#4 3 method for class data. frame
as, matrix(x, rownames, force = NA. ...)

is. matrix(x}

Argunents

data an optional data vestor (including a list or £Xpression vector). Non-atomic classed = ohjscts are coerced by 38, vector and all attributes
discarded.

nrow the desired number of rows.

ncol the desired number of columns.

byrow Iogical. tf FALSE the default} the matrix is filled by columns, otherwise the matrix is filled by rows.

dinnames A dimnares attribute for the matrix: NULL or » 1151 of length 2 giving the rosy and column names respectively, An empty list is treated as NULL.
and a list of length one as row names. The list can be named, and the list nemes will be used as names for the dimensions.

X 3n K object.

additional arguments to be passed to or from methods.
rounames. force logical indicating if the resulting matrix should have chara:ter (rather than NULL) rownames. The default. NA. uses NULL rownames if the data frame
utomatic” rownames or for a zero-row data fra

Details

If ane of nrow or ncol is not given, an attempt is made to infer it from the length of data and the other parsmeter. If neither is given, a one-column matrix is
retumed.

If there are too few elements in data to fill the matrix, then the elements in data are recycled. If data has length zero. NA of an appropriate type is used for atomic
wvectors (0 for raw vectors) and NULL for lists.

is. matrix returns TRUE if X is a vector and has a “dim” attribute of length 2) and FALSE otherwise. Note that a data. frame is not a matrix by this test. The
function is gencric: you can write methads to handle specific vlasses of cbiects, see InternalMcthods

as. matr ix is 2 generic function. The method for data frames will retum a character matric if there is only atomic columns and any non-{numericlogical/complex)
column, applying 45. vector to facters and FOrAat to other non-charactar columns. . the usual coarcion hierarchy {logical < integer < double ¢ complex)
Vil used. o, alllogical data frarmes wil be caeraed to o losioal matrix. mixed Iofical-Imteger will fve a neger ma

The default method for as. Matr i X calls 8s. veotor (x), and hence e coerces factors to character vectors.
When coercing a veotor, it produces a one column matrix, and promotes the names {if any) of the vector to the rownames of the matrix.
is. matrix is a primitive function.

Nete

1F you just want to Gonvert 3 vectar o 3 matrix, something ks

dim(e) <- clm. ny}
dimnanes (X} <~ 1ist{ron_names, col_names:

will avoid duplicating x.
References
Becker. R. A. Chambers. J. M. and Wilks. A. R. {1988) The New & Language. Wadsworth & Braoks/ Cole.
See Also
data. matr ix, which attempts to converl to a numeric matrix.
A matrix is the special case of 3 two-dimensional array.
Examples
|s matrix(as. matrox(1:10})
lis. matlemambveaks) # data. frame. NOT matrix!
warpbreaks [1
as. malmx(warphreaks [1:10.1) # using as.matrix. data. frame(.) method

4# Example of setting row and column names
mdat ¢ matrixic(i.2 8 T, 1Z13), nrow'= 2. gcu! =3, byrow = TRUE.
di “ro

mnames = list c"’rcvﬂ
G e 2T, TC.8TY)

mdat

[Package base version 30.1 Index
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32 {ERICfES

R ClEayy—)VilioMic =7« 2 s RSN TS, Mac OBEEHEHE LHO7 A 3> %2279 v 7 UCH
f7Z2&RY 5.

@ R i G Q

Type 'license()' or 'licence()' for distribution
Windows DEEE FBAZa—D T 7 AIVSHLNATZU S "2 o)y 735,
IR RGui (64-bit)
BE HBHE 2o Jlvsr—
R O— ROy — A xSEIAFr..

@ '

1]
]j_ 0

FLLWALZUT —

AT +ERL ...

7 IADET..

TEEANR—ADEFHAH... e
. C10n

BN —ADFE... s (6

BEDZEHA... e

BEDFRE... X

' F

FA L4 hUMEE...

I7 ¢ REE T, WRELEZARE + P I%Commandl + |Enter | TERLHDIEFv Ly
b (B—=VI) BNbB21T7x2FITTEENTES.
iz, AV =)V TEREESG - A7V 27 V4ZH > TVBEHT TAB F—7Z 9 L RN EREN 5.

33 #T7IVxV bDEELRE

331 #7YVxV bOREZHTS
ATV 27 MRBHRARIRN T —2BENDH 5. Wl T 2I1Cd class(FT VTV M) R str (A TV bAR)
5 EQBEUC DR E BB N D 5.

> class(iris)

[1] "data.frame"
> str(iris)

’data.frame’: 150 obs. of 5 variables:

$ Sepal.Length: num 5.1 4.9 4.7 4.6 56 5.4 4.6 5 4.44.9 ...

$ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...

$ Petal.Length: num 1.4 1.4 1.3 1.561.41.71.41.51.41.5 ...

$ Petal.Width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...

$ Species : Factor w/ 3 levels "setosa","versicolor",..: 1 111111111 ...
> iris$Petal.Length=as.factor(iris$Petal.Length)
> str(iris)

’data.frame’: 150 obs. of &5 variables:

$ Sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.44.9 ...

$ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...

$ Petal.Length: Factor w/ 43 levels "1","1.1","1.2",..: 6546 585656 ...

~10 -



3 HEARMIGEE

33 ATV hOEHE

R

$ Petal.Width

$ Species

: Factor w/ 3 levels "setosa",'"versicolor",..:

:num 0.2 0.2 0.20.20.20.40.30.20.20.1 ...
1111111111 ...

CDENCELZEHTZHENTES.

BOERPEEDREH
BIDWEE 224
FZH | is.numeric() as.numeric()
R is.integer () as.integer()
HHEE | is.complex() as.complex()
X7 | is.character() | as.character()
FmPEfE | is.logical() as.logical()
T— 2 EEDHERLEE DR
&3S DRERR 2o
~NZ7 MV is.vector() as.vector()
1751 is.matrix() as.matrix()
A3 is.array() as.array()
UA b+ is.list(Q) as.list()
F7—X27L—L | is.data.frame() | as.data.frame()
IEF7% LR | is.factor() as.factor()
D EIATF | is.ordered() as.ordered()

TIN50 is TIRFE 5%, TRUE ® FALSE #KT. T, T—XORNEZMERE LWL EZ head BIECR tail

B2 (T 5. COBBIBT—2D EDDS, E LG TLS 6 DRDT— R 2R KT HMTHS.

> head(iris)

1 5.1 3.5
2 4.9 3.0
3 4.7 3.2
4 4.6 3.1
5 5.0 3.6
6 5.4 3.9
> tail(iris)

145 6.7 3.3
146 6.7
147 6.3
148 6.5
149 6.2

5.9

3
2
3.
3
150 3

0
5
0
4
0

I N e = =

4 0
3 0
.5 0
4 0
7 0
5.7

5.2
5.0
5.2
5.4
5.1

2
2
.2
2
4

2

Sepal.Length Sepal.Width Petal.Length Petal.Width

2.

5
2.3
1.9
2.0
2.3
1.8

Sepal.Length Sepal.Width Petal.Length Petal.Width Species
1.4 0.

setosa
setosa
setosa
setosa
setosa

setosa

Species
virginica
virginica
virginica
virginica
virginica

virginica

— 11 —
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332 T—ROHPDOEHEFUHT
RO & B0 T — 2 DHOZEEZ 5 HAICE datagvar LWV K5 RN AZEF NN, HERICEEETs L
WHENCE D5 ENH 5. TDYH, attach BHEHWTZOE FEMAENTHI ENTES.
> head(Sepal.Length)
LIFICT5— head(Sepal.Length) : F 7Y I ¥ b ’Sepal.Length’ HB'HWEtHA
> attach(iris)
> head(Sepal.Length)
[1] 5.1 4.9 4.7 4.6 5.0 5.4

#8575, detach BITHBRT 5 L2 HBRHT 2.

> detach(iris)

> head(Sepal.Length)

LIFIZTZZ— head(Sepal.Length) : #A 7Y% b ’Sepal.Length’ H'H W EHA

333 {ERLfcAa7Y 7 FDHIRR
FOTHHALTWR ATV 7 bDIRRBEICRE W HSE. ZTDEE, A7V b EEETNIEI L.
> 1s(0)

[1] "chuo" "debian" "ubuntu"

> objects()
[1] "chuo" "debian" "ubuntu"

> rm(debian)

> 1s0)

[1] "chuo" "ubuntu"

> rm(list = 1s(all = TRUE))
> 1s0)

character (0)

1s BEIE® objects BT A T V2 7 M 2R T2 5. m BHTHANGEES T=, ®HET ST TE5. £
Tz, AZa—XORWET ST LEATHET.

R RGui (64-bit) o -
=
JrAL W|E BE | 20t | vy a2 FT AT
ST O EEHIR e
R Consol
R fe0e v Ity Iricth Ctri+w
I3-: FEHo 1|V EES0ORE
> 31 5 6 |y Jr Ao
15— FEso ’ 7
> (debian=matrix (] ATz o NO—E
a, TR stodTsIoroRs l [FA(Y) l [ LIVA(N) ]
[2,1 2 s { search JTAM—8

34 BRI
TTTIE, FICHAT B B — ok L TRl d

- 12 —




3 FEARMGEIHE 3.4 FARHIREEEL
B 2 i
c(x1,x2,...) B3] (N7 S IVOLERR)
rep(x,times) x 72 times [BIfE DR
seq(#1R, FKIE, BE) LRGN OV
matrix(c(xl, x2, ...), {78, 5%, byrow = FALSE) | f7¥IDIER (byrow EESZ5 5 ANCAAT 2514)
abs (x) A
mean (x) R
var (x) aN-1
median (x) rh e
max (x) PN
min (x) B/IME
cor(x,y) FHEE 2%
t Q) 175 DHLE
solve(x) WATHI DK
eigen(x) EEfE L EENT BV
sqrt (x) IR
exp (x) FRE AL
log(x, base = exp(1)) base ZJEK & L7z
sum(x) A
cumsum (x) L2yl
prod (x) e
cumprod (x) Ly
sin(x) SGAESE
floor (x) YIoET
ceiling(x) 10 ko
round(x, digits = 0) BINHLD B

length(x)
dim(x)

N7 MIVORE ZHHND
T T =27 L— LT L HEz %

FIBUCBUESNT BV, 1152 A5 T LIl & > Tat
7 MVRITHEIRAT % &, R TIRERT LICEHRZTT

FRRZRBENTES. 1 DOEEZ AT 5B~
5.

341 HEXRHTH
R CIEEBGEET VTV XLDFET 5. PR THEREERBUC BB MO R TE 2D THATHEL L
X,
Eie] ReE%k

fite 4 P B A d* (FEE )

SR B px (FEE )

R (BRI MBI OMBEE) | o* (RESR)

GLECEd r+ (¥

~13 -



3 FoARW

A

3.5 {EX

RESCNCWDREDEDS.

=0 n BAEL Gl
—k A unif min = 0, max =
TIES AR binom | size, prob
B R norm | mean = 0, sd =
KTV U4y pois | lambda
fa¥ exp rate = 1
X2 i chisq | df, ncp = 0

DED, —kkIM U(0,1) ICBVT, P(X =0.5) DERZRDIZNEEIE dunif (0.5), P(X < 0.5) ZRDIzn

Brerld punif (0.5), P(X <vy) =0.5 £7%%% y 2RO 25E1E qunif (0.5), TO—HRIIMICHE S GLEZ 10 4R
L7zW05E1E runif (10) &75%.

35 {FEX

C T T, plot BAEZHWTIENZITS.

FEARIZIE plot (x, y) £ L& plot(y ~ x) THB. ZHEMN—DTERV. ATV 3 vilBeRICHE LEVES
&, BEITESAFRLTINS.

[plot(x, y, type = "", xlab = "", ylab = "", main = "", sub = "", xlim

c(, ), ylim = c(,}, axes

52 AEE LEWE BRI A THINIEE 5 5.

35.1 #h
HORT

axes = FALSE & L7455,

X DOFRRNIE R E .
ZO%E, HEND box() BEITTHEEL T LNTES.

[box()

B oz EH <A, axis () BBZHHAT 5.

axis(1) # FTO#ERTIS 2: kK, 3:k, 4:F
c(0.4, 0.6, 0.9)) # 5|# at THAVTCEHOEEDEFFICHFERT T ST LEAHE

axis(1, at

.

«

K3 main, Y7 XA FUIE sub THHET 5. XX TIREET 5 T &, MEXRICKEZENT 5551

title ) BT 5.

[title(main = "RE", sub = "YITHAL ML

X &, YE#DHE
xlab & ylab THRET 5. [HERIC, %O 5EMT 255 title BIZMHHT 5.

— 14 —

)

T



3 HEARMIGEE

3.5 1EX

[title(xlab = "X BHODAFI", ylab = "Y EHHDHAF]")

)

X8 Y#DERETR
xlim = c(EPR, TFMR), ylim = c(LFR, TBR) THEET 2.

352 &4
type CIEET 2. UM R OEETHEIN TSI/ I T7D—ETH5.

=P T

type = "p" | M7y b QAHTOT T+ E)

type = "1" | 70w b WS T T - 1 BTOT T +IVE)

type = "b" | ME&ROT Y

type = "c" | "b" KBV T HERNM VT T Y k

type = "o" | M7 v TR FOHERQEE

type = "h" | FaHD x iIEF TOWPP Ty b

type = "s" | LEHIOMEICE & DOV THEBLRICHE S

type = "S" | AHIDMEICE & DV TREBLIRICH S

type = "n" | #iFZZU0HINT Oy b U (il TIEUKERET 7 0y b9 255)

e, pzeay b 93557 0y MUBZIEET S ENTES. pch THET 5.

b o1 /L2 43 x4 b5 o
X7 k8 49 910 X1 H12 X13
14 W15 @16 A17 18 @19 20
021 [22 <23 24 <25

B, Thv MIBOAEXE, cex TINET . M2TOy FE25A, HOME (1ty) RO (1vd) 252

THIENTES.

1ty CTRAOTEHDIEE 1lwd THADKE DIEE
0 blank

—— 1 solid
---- 2 dashed
~~~~~~~~ 3 dotted
----- - 4 dotdash
--- 5longdash
------ 6 twodash

O WN -

finct, EEZBTEETES.

—15 —



3 EAMTEHE 3.5 {EX

=
R
dim

%l
black

red
green
blue
cyan
magenta

yellow
gray

0o N O O W N -

16 #4(C RGB 25 €9 %5 Z £, colors() Bz LT, RIEREIN TS 657 hZEINd 5 L LAfEE

TH5.
> head(colors())

[1] "white" "aliceblue" "antiquewhite" "antiquewhitel"
[6] "antiquewhite2" "antiquewhite3"

> plot(lynx, col = colors() [25])

> plot(lynx, col = "#8080FF")

pch®colll c(1, 1, 2, 1, 1) EIEETNL, TEOREMIZIZOEEZD, tBZEZ25T L8 TES.
%7z, lines() *® points(), abline() BI#ZMHL T, HIFEDT Oy MIAPHZERTHEIILETES.

15) # x=15 |CHtDEH%E3F(<
abline(h = 20, col = 2) # y = 20 |[CHEDEH%ES| <

abline(v

Windows TEFRRENTT T T2457) v 7§ 2T L THRIFT % T &% Microsoft Office Word I 1) % C
EMTES.
Mac THEH

Mac TIENZS 2350, XEWOIKAEFTLES. (OO b LTREEEMEEIND) ZD7-HIEXIIC par
BIEZ O TRRIEZ A8 B0,

(:par(family="HiraKakuProN—WB“). :}

~/.Rprofile Z{ENd 2 0ENDH 5.

~16 —



3 EARMLEHH 3.5 fFX
4 A\
setHook (packageEvent ("grDevices", "onLoad"),
function(...){
if (.Platform$0S.type == "windows")
grDevices: :windowsFonts(sans ="MS Gothic",
serif="MS Mincho",
mono ="FixedFont")
if (capabilities("aqua"))
grDevices: :quartzFonts(
sans =grDevices: :quartzFont(
c("Hiragino Kaku Gothic Pro W3",
"Hiragino Kaku Gothic Pro W6",
"Hiragino Kaku Gothic Pro W3",
"Hiragino Kaku Gothic Pro Wé")),
serif=grDevices: :quartzFont (
c("Hiragino Mincho Pro W3",
"Hiragino Mincho Pro W6",
"Hiragino Mincho Pro W3",
"Hiragino Mincho Pro Wé")))
if (capabilities("X11"))
grDevices: :X11.options(
fonts=c("-kochi-gothic-%s-Vs—*—*=Yd—*—k—k—k—k—k—x"
"-adobe-symbol-medium-r—*—*-}d—k—k—k—k—*k—*—*"))
grDevices: :pdf.options(family="JapanlGothicBBB")
grDevices: :ps.options(family="Japanl1GothicBBB")
}
)
attach(NULL, name = "JapanEnv")
assign("familyset_hook",
function() {
winfontdevs=c("windows","win.metafile",

"png","bmp"," jpeg","tiff")
macfontdevs=c("quartz","quartz_off_screen")
devname=strsplit(names(dev.cur()),":") [[1L]1] [1]
if ((.Platform$0S.type == "windows") &&

(devname %in) winfontdevs))
par(family = "sans")
if (capabilities("aqua") &&
devname %in’% macfontdevs)
par(family = "sans")
},
pos="JapanEnv")
setHook("plot.new", get("familyset_hook", pos = "JapanEnv"))
\\setHook("persp", get("familyset_hook", pos = "JapanEnv")) )

17 —



3 FANEEE 3.6

BIEDE R

ME7Z L, ®OENTZ A plot IFFIC family = "Osaka" ELTHBIREDH AT EZRCERERL.

3.6 BAHDER

HANZIEREZDETHS. (AN LUT58%Z) #EF L, return() TiKY.

myfunc <- function(x){
a = xhh2

return(a)

3.6.1 ZFfais (if 32)

/

myfunc <- function(x){
a = xhh2
if(a == 0){
return(TRUE) # a == 0 HEDIZFEONE
}else if(a == 1){
return(FALSE) # a == 0 BMADIBET a == 1 HNEDIFADNE
Yelse{
return("Not Integer") # a == 0 DMADIBFET a == 1 HMADIFEDNIE
}

3
-

COEHE LA TEIELIAERDLUTTH .

> myfunc(1)

[1] FALSE

> myfunc(2)

[1] TRUE

> myfunc(2.1)

[1] "Not Integer"

BB, R FOMIEEE I R THh 5.

HESRETF
WELT | Ek
= | #
> >
< <
>= | >
< | <
REEETF

~ 18 —



3 FANEEE 3.7 N irr—YDORH

(IR I
! E -
&& | EwPAE (D) A
I | EREER (£7213) v
xor () | HHMUAYEHEEAN @

41

DFRO&SIC, WEBHERIZITICTEETES. £z, X7 MUVTHEZITZAIENY MVOBEET & OREER R
ZIRL T N%.
> 2==3
[1] FALSE
>2==3 || 5 ==
[1] TRUE
> c(l, 2, 3) !'=c(3, 2, 1)
[1]1 TRUE FALSE TRUE
o, ATV MDEEMCESI DRI EMIBLIZD, FMHCEI ATV VNOBEDOESZRZT L E
TZX5.
> b = 11:30
> blb %% 2 == 0] # b%& 2 TEI>ERVUH 0 DERERT
[1] 12 14 16 18 20 22 24 26 28 30
> which(b %% 2 == 0) # b% 2 TEI>2cRWH 0 DERDESERT
[11 2 4 6 8 10 12 14 16 18 20

3.6.2 #Y:3&RL (for 9 & while X)
/

for(i in 1:10){
#EIEK
print (i)
}
# 1:10 TREEEDNT MUZLTHKL.

# COBRE 1 ZERELTERS.

while (x <= 5) { # while ( %= )

x <-x +1
# XD TRUE THBRYAHIEYIETNS
}

\_

3.7 Ny r—J0FHA
ARD LD, RICEZEDNNyTF—IDNFEEL TV, N r—I%2 T2 LT, i RESEBZEAT
5T LNTES.
> install.packages("ismev") # SATZUDAVAr—Ib
Ny —T% C:/Users/User/Documents/R/win-library/2.15° B/ VA F—)VLET

(’1ib’ PMBETNTUVELDT)

~19 —



3 HEAMGEIRE 3.7 NRwir—YoFH
-——- TOEYYaVTESHIC, CRANDIS—HA b ERATLREEY —-
URL ’http://cran.rstudio.com/bin/windows/contrib/2.15/ismev_1.39.zip’ ZHLTWVET

Content type ’application/zip’ length 192211 bytes (187 Kb)
FbNhfc URL
downloaded 187 Kb

INyr— vismev’ RERICERTHA, M5 HLAEFIvIEThFLE:

AyvO—RENfeN\y 75—, UTIKBYET
C:\Users\User\AppData\Local\Temp\Rtmp2BJBEa\downloaded_packages

INT, NuT—IDA VA=V T Lz, AZa—K0#ENLUTA A M—)LT 5T EEAHET:.
AVAM= LRy =V ZCHTICE, library BIEEFHT 5.
> library(ismev) # T4 75 UDMHUHL

EREINFNY T —Y mgev ZO— FRTY
This is mgcv 1.7-18. For overview type ’help("mgcv-package")’.

BEEXAvE—I!

INyr—2 2ismev’’ EN\—P3> 2.156.3 D R DFTESNELK

KAV FTREAZ2—DE 0T —V A VANV 5751EEH 5.

AZ2=0 IRy 7= 5 CRAN D3 5—H—NEHIRL, /Svr—9—Eh BRINT 3 & 1

° > 5
DX =T DA VA=)V IR, AT . . YAF—ILENS
Colombia (Cali) A .
=) 940Kk AT Denmark Packages
SOEH Ecuador
VTS ORR France (Lyon 1) irlba
CRAN =5—H1 MOFE... France (Lyon 2) K
< ¢ France (Montpellier] irtoys
SR T France EParisple) ) irtProb
ST =ZDAZA R France (Paris 2) irtrees
Ry T —OFE5... Germany (Berlin) isa2
Germany (Bonn) ISBF
O-WUEHD zip T7AIWDSD) YT —ZDA VA R—)b... Germany (Goettingen) .ISDA'R
PEEE S ATESE Sreece ;s:[ﬂ;
ungary
India ISLR
ndonesia fmey
Iran Iso
Ireland isodir
Italy (Milano) 1SOcodes
Italy (Padua) IsoGene
Italy (Palermo) isopam
Japan (Hyogo) isopat
ropen (rsvbe) ——— isotone
Japan (Tokyo) B :;cotopefl{(
Korea (Seoul 1) weel
Korea (Seoul 2) iSubpathwayMiner
Mexico (Mexico City) isva
Mexico (Texcoco) ISWR
Netherlands (Amsterdam) iteRates
Netherlands (Utrecht) iterators
New Zealand iterLap
Norway itertools
Philippines itree
Poland 3| its
Portugal itsmr
Russia Iups
Singapore ivoma
Slovakia ivive
South Africa (Cape Town) iWebPlots
South Africa (Johannesburg) iWeigReg
Spain (Madrid) iwtp
Sweden jaatha
Switzerland jackknifeKME
Taiwan (Taichung) JADE
Taiwan (Taipei) - JASPAR
JavaGD
= i

—920 —



3 HEARMIGEE 3.8 K< HBIKME I
3.8 KL< HBKMEMLE

381 JOFVEE
W7EE D LAN FE T 7 a3 o0 —N\—ZRH L RETH 258020, ZOHE, RONRvIT—I 72Xy
O— R TEEVD, REDBETH%.

(Windows D) & a—kAHw bS5 TOFVDREDHE

Ya—bhvbeLGZ7UvIL, VY% (T) D/SADHEAIC,  [ANR—R]--internet2 ZiBAIL
TrsT 4 (R) 2RI "C:\Program Files\R\R-3.0.1\bin\x64\Rgui.exe --internet2"
0(-3_2;)
2B R x64 3 0.1 7»(
B @ va-boh [Ziate [ vxaz A [LEoni-vay]
ERED hSTILZa—F 1 2I(Y)
D7 ALOEFERL (1) R x4 301
& EBEELUTETA)..
HRL J—IEERTB(K) 1546 FE—Y3Y
A= b AZa1—ICRRIB() | 1B <54
#3(N) » ’1 Lh5E(T: gram Files¥R¥R-30.1%bin¥x64¥Reuiexe” ——internet?
TO/D(T) ' (S)
38— | PERIANA—(S) G¥Users¥lenovo¥Documents
Sa— My hOFER(S) 2w
E'Jllf(D)‘ %gg;‘*gi (B -
A2 20 MO
JOJtF4 (R
7® [ Zr 1oBrE® | (A 0ZERQ. | [ FHeD. |

[ oK ) [ Fet | [ ERG

(FARTD 0S) AT Y RTREDEE
BT L E Nt F 2 7R — NGB R TETVEOT 1L{FHRET T4 2 47HD https_proxy b
nEV& S L.

Sys.setenv("http_proxy" = "http://PF—/IN\—7 FLR:R—FrHES")
Sys.setenv("https_proxy" = "http://H—/I\—7 FLRX:R—FHES")

382 AHNIS—
X7z, TOFIXSICEHTCD"R) Z AT IC Enter 25 &, RO CDRLEEXT, ANFFBICAE->TLES. C
e, L0 5% ASILT Enter Z9h, Esc ZHLTRIEEDANZF Y BIVTETENTES.

> tmp = "university

+

- 21 —



4 fTLTHED

4 L THED
41 F—ADFEIAH

T—RZNLT0DE T 7V CSV(A YYD TFZAB) 2 TSV(X TXYID 7F A b)) 75 EZFHFAT IR
NH%.

dataA = read.csv(file, header = TRUE, sep = ",", ski p =0, ...)
dataB = read.table(file, header = FALSE, sep = "", skip = 0, ...)

4 %7 —2H CSV Di31d read. csv BIEZHEH T NIE XV, AX—ZAXY)D /55 read.table %, %7
XYJD 7% 5 read.table(file, sep = "\t") &9 %.

¥7z, header X7 F A MIEA MUTHHZEEIHREL, skip &7 —XDERAIOITICI A Y Mihd 2555
AR TITRZIEET 5.

file DBIMNET 7 A IWVDISAZIEET 5. HifflZ51d, file.choose() £ T3 LTI 7 AIVEBINTE 5.

BRI read. csv & read. table D5 [HMEEE NIz AU 7 A TY.

[dataA = read.csv(file.choose()) # Z7AILERV 1~ FUHBRTINS. ]

42 T—Z2DEEHL

T—=RDHHABNDBEDTEBLAAT—ZDOEFEZHLETEXT. WAROGOVEANS R MHOEAXTVA
WABHD XY, RTOBHPT—E R ZHLASATET— 25 EZELTHEIREL> LS HICERTEXT.

421 CSV (FEIKTHAH)

write.csv(F TV 1V b, file = "7 74V .csv", quote = FALSE,

sep = ", ", row.names = FALSE, colnames = TRUE)

ZEH5% write.table DLA YT AT, EARMICEEIHBEDOE N CSV TOMNHDOA TYa v bkoT0a.
quote IXfEi7Z 7] THLME S D, sep FIRXYID X7, HE3INBITHZEHTITSMNE 5D boolean.

422 NA(FU7—%2 REH)

[save(2|'7\3/“17 b, file = "7 74 JV% .Rdata") ]

NAFVF=RZEDOTTFANLT A ZTREHRETET, R TULIFHAADIZV. LRI N7 7 A IViF 1oad BIEL
MRIERT YT - T7VR - Ry 7 TNETCOERADEFHMAAENS.

423 THFAFT—%2 REA)

[dump(list, file = "7 74 JV%.R", append = FALSE) ]

CHEHE REMDOT 2. PHETF AT —XTREEN, HEATRE. ROMATE LTHZIENS. source
BN RICRS YT - 7R Py 7T OLBAOF EHiiHrAENS. HHLE list ELLTWED, "F7
TV bR ETNIEERV. append WEHHC T 7 A IVIFIET 2 BICHEAITERL T 20 LEE T 55D boolean T
H5.
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Rt L CH LS

4.3 AT

4
43 [EIFIHh

et 2 925 2T, MERRIHE VNS EDODHS. ThB3T—2 X LT7—2Y BNED XS HHRICH
200 EERNICATHTREDTHNMT2FLETHS. DFD, YV ZHNER, X ZHHALHE LT, XOoAzE

A%,
Y=a+8X

CDEIICY % X THHAT 3720,

RNZFEE WS, #EMEBIE N T — 202 (555 O 2 F I RE
INEL GBHERTTS . ARMTET—22EMR LT, FlEaHize!ss.

> x2 = rnorm(60)
> y2 = runif (60, 2, 4) * x2
> plot(x2, y2)

Im(formula = y2 ~ x2)

Coefficients:
(Intercept) x2
-0.07254 2.98732

g °°
~ 4
&
o
m@
o - dsgp
= ¢
()}
‘\\‘ 7 o%o
o
< o ®
[ o OOO
O o
)
© _|
> result2 = 1m(y2 ~ x2)
> result2 ® fo °
T T T T
-2 -1 0 1
Call: x2

Z %A, HElE
Y = —0.07254 — 2.98732X

G, CORREREZFRTTaY FLEEDOMLLRTHS.

—923



4 RFTLTHLD

4.3 AT

> abline(result2, col = 2, lwd = 2)

y2

8
ik,E%ﬁﬁ?@,%ﬁﬁiﬁﬁ%wﬁﬁ%#85@®@i%ﬁw,%#

IR Ho 2 =0 |

XA Hy @ 6 # 0 0

T T T T
0 1 2

-1
CDXS 7%, Rz Vi CTURBREHARAE N2 D RBIHNS.

ICERD D % D7z i

g .

> summary (result?2)

Call:
lm(formula = y2 ~ x2)
Residuals:
Min 1Q Median 3Q

-1.80981 -0.23454 0.07632 0.31896

Coefficients:

Estimate Std. Error

Residual standard error: 0.6383
Multiple R-squared: 0.9621,

F-statistic: 1473 on 1 and 58 DF,

(Intercept) -0.07254 0.08324 -0.
x2 2.98732 0.07784 38.
Signif. codes: 0 “kkx’ 0.001 ‘#x*

Max

1.53236

t value Pr(>ltl)

871 0.387
380 <2e-16 *x*x*
0.01 ‘x 0.05 .

on 58 degrees of freedom

Adjusted R-squared: 0.9615

p-value: < 2.2e-16

CONHOTNMERZUD THEEBLILLONLUTTHS.

ABnENR
y2 7 x2

— 24 —



4 RFTLTHLD 4.3 [ElEITHT
[22:30%:ki

BoME 25% 0 tPRME T5% L BOKAE
-1.80981 -0.23454 0.07632 0.31896 1.53236

E 5
e BMERFE tfE P (Pr(to > |t])
gIF -0.07254  0.08324 -0.871 0.387
x1 298732  0.07784 38.380 <2x 10716 ek

FREIEREIKAE 0.001 TERETHDH EWVH T L.

HEKHAE 0.001 TRENRGE Hy © 8 = 0 BEHIE N2, P-ED < 2 x 10716 LI3IREAGDIEL WV E EIC, it

G BT 2HERD 2 x 10718 LI REWVWH T & THB.
ElfE#ET

e 0.6282( HHIZ 58)

DUERE R? 0.9621

AR T E R B R? 0.9615

F i (Bl Nz Btt)  1473(HHEE 1 & 58)

P-fif <2x10°16

TZDPAETIEITXRTORBREN 0 TH 5 &V IRIEIGHOBE L R>TWV5.

RIS, INTGINT T —REFNTT 5.
> x1 = rnorm(60)

> y1 = rnorm(60)
> plot(x1l, y1)

o
o
N o]
o
o
o ° OOOO o o
°o Oooo o
o [e] OOQ) o
S o o o o oz °5 o0
o ° o
o o o o®
‘T« - ) Ooo ©co °
o OO
o o °
o
COEIIHFELE, TDINTNTTHB. °
> resultl = 1m(yl ~ x1)
¢}
™ _]
> resultl ‘ ‘ ‘ ‘ ‘ ‘
-2 -1 0 1 2
x1
Call:

Im(formula = y1 ~ x1)

— 95—



4 fTLTHED

4.3 [\

Coefficients:
(Intercept) x1
0.01997 -0.18988

Z %A, ARl
Y = 0.01997 — 0.18988 X

TH3. COERREHFRETTay FLEEDON FXTHB.

yi

BE D EROEVEOL S ICHA .

° o
o
o o ) o
o
o
o Q °
o
o 00¢q o
o ®O5 ° o0
) o
o ° o
o o
o o
oo o
[}
) % O
o 0q
o ° °
o

Z T T, JFE LRI Bt ER

(e d 5.

> summary (resultl)

Call:
lm(formula = y1 ~ x1)

Residuals:
Min 1Q
-2.70223 -0.75451 -0.07851

Median

Coefficients:
(Intercept) 0.01997

x1 -0.18988

Multiple R-squared: 0.02863,
F-statistic: 1.709 on 1 and

x1

3Q Max
0.76754 2.77611

Estimate Std. Error t value Pr(>|tl)
0.13663
0.14523

0.884
0.196

0.146
-1.307

Residual standard error: 1.044 on 58 degrees of freedom

Adjusted R-squared: 0.01188
58 DF, p-value: 0.1962

DE D ZORERIILITFTH D,

ANENTH
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y1 x1
REDDT

B/IME 25% M

R 7% s EOKfE

-2.70223 -0.75451

-0.07851 0.76754 2.77611

RE
HoEfl REEGE oM P (Pr(to > 1))
YA 0.01997  0.13663  0.146 0.884
x1 -0.18988  0.14523 -1.307 0.196
IRIERSD RN SN TRV DOLDNS.
ElEHEET
e 1.044( E HIZ 58)
RERE R? 0.02863
I HH AR B DUE R R R? 0.01188
F i (BlEN08t)  L700(EHEE 1 & 58)
P-fii 0.1962
CTDOPAHEREW.
431 1mBEICOWVT
Im BAEUILL F DX S ICHEHT 5.
(ilm(formula , data,...) j)
formula DIEESHE
formula [mFET IV
y "~ x y=a-+pxr+e
y ~oxl + x2 y=a+ Bz + Baxa +€
y ~ oxl * x2 y=a+ pix1 + Baxa + Paw172 + +e€
y T oxl + x2 + x1 x x2 "
y ©o(xl + x2)72 7
y " x -1 y =Bz +e (EHHEZL)
y "x+0 1"
y ~ox + I(x"2) y=a+ iz + Pz’ +e
y ~. , data = T—R% | EELELT—RICEEND y 2 HNER, y UHNOLET X TEHFHLEBICHE

ETS. (y=a+prxr+ -+ Bpry,+e)

B8, e FRREHDIETHS.

1m BIENR S A TV

=7 Mdlg,

LR OB E ENSDRICHZ 2 0BT,

> str(result)
List of 12

$ coefficients :

$ residuals

> result = 1m(y2 ~

x2)

Named num

..— attr(*, "names")= chr

: Named num

[1:2] -0.0725 2.9873
[1:2] "(Intercept)" "x2"
[1:60] 0.6062 0.6405 -0.0037 0.7905 0.131 ...
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..— attr(*, "names")= chr [1:60] "1" "2" n"3" g4

$ effects : Named num [1:60] 4.0488 24.4985 -0.0605 0.6912 0.0932 ...
..— attr(*, "names")= chr [1:60] "(Intercept)" "x2" " "

$ rank : int 2
$ fitted.values: Named num [1:60] -4.272 -2.465 -0.381 -2.321 0.484 ...
..— attr(*, "names")= chr [1:60] "1" "2" "3" n"4n

$ assign : int [1:2] 0 1
$ qr :List of 5
..$ qr : num [1:60, 1:2] -7.746 0.129 0.129 0.129 0.129 ...

..— attr(x, "dimnames")=List of 2
..$ : chr [1:60] "1n n2m n3n g
..$ : chr [1:2] "(Intercept)" "x2"
..— attr(*, "assign")= int [1:2] 0 1

$ qraux: num [1:2] 1.13 1.06
..$ pivot: int [1:2] 1 2
..$ tol : num 1le-07
$ rank : int 2
..— attr(x, "class")= chr "qr"
$ df .residual : int 58
$ xlevels : Named list()
$ call : language lm(formula = y2 ~ x2)
$ terms :Classes ’terms’, ’formula’ length 3 y2 ~ x2

..— attr(*, "variables")= language list(y2, x2)
..— attr(x, "factors")= int [1:2, 1] 0 1
..— attr(*, "dimnames")=List of 2
..$ : chr [1:2] "y2" "x2"
..$ : chr "x2"
..— attr(*, "term.labels")= chr "x2"
..— attr(x, "order")= int 1
..— attr(*, "intercept")= int 1
..— attr(*, "response")= int 1
..— attr(x, ".Environment")=<environment: R_GlobalEnv>
..— attr(*, "predvars")= language list(y2, x2)
..— attr(x, "dataClasses")= Named chr [1:2] "numeric" "numeric"
..— attr(*, "names")= chr [1:2] "y2" "x2"
$ model :’data.frame’: 60 obs. of 2 variables:
..$ y2: num [1:60] -3.666 -1.825 -0.385 -1.531 0.615 ...
..$ x2: num [1:60] -1.406 -0.801 -0.103 -0.753 0.186 ...
..— attr(*, "terms")=Classes ’terms’, ’formula’ length 3 y2 ~ x2
..— attr(*, "variables")= language list(y2, x2)
..— attr(x, "factors")= int [1:2, 1] 0 1
..— attr(x, "dimnames")=List of 2

..$ : chr [1:2] "y2" "x2"
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..$ : chr "x2"

..— attr(x, "term.labels")= chr "x2"

..— attr(x, "order")= int 1

..— attr(x, "intercept")= int 1

..— attr(*, "response")= int 1

..— attr(x, ".Environment")=<environment: R_GlobalEnv>

..— attr(x, "predvars")= language list(y2, x2)

..— attr(*, "dataClasses")= Named chr [1:2] "numeric" "numeric"
..— attr(*, "names")= chr [1:2] "y2" "x2"

- attr(*, "class")= chr "lm"

BRYEICEENRELGF TV TN EFIRYT 588
Z T T, result=1m(y2~x2) & L7zHED result DT & TH 5.
o ETFIR
FF A LTz formula 7159, result$call THHOHT T LN TES.
o REL
result$coef Efcld result$coefficient *® coef (result) CTHOHT I ENTES.
[} §£%
BIME & HEE LI BTV & DfFE. result$residual %P result$residuals %X result$resid
residuals(result) *® resid(result) THOHIT I EMNTE 5.
o FFFITM
HTckd e zn: (y — ¢). deviance(result) CTHYO T T EMNTES. F7z, sum(result2$resid~2)
LIBOLALTHS.
o EEMM
predict (result) TETIVTYTIEIDTAE, DX D yo OHEEN o 2155, F Tz, predict(result, newdata = 7—
2E) LTBHTLTTPHZITHOCLETES. DX, L =8I - #HEM VWS L ThS.
% T— AR T o Te T — 2 LR CEBDFET 20805 5.
o EX
plot(result) £ 92 & 4 DIFXKENS. LANCZNENOFIHZZT .
1. 57 L HEEMOBULX
K OREHAHERME, HEEDEETHD. ORI LEREDEHRGEHERT S LNTES.
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Residuals

Standatdized residuals

Residuals vs Fitted

RHEFEAT B75. T— 2D IEM

o8
- —
° ° 00® ©
o %
o
[¢] % le) e © o
° 090 0q
. co o & © o T~
HADIEM QQ 71 19 °
EBQQ 71y kU F—XDIERIEEEHRT 5 blaT—4&
STURRLOES S35, AU AR LIS N B 1B,
o o
©O24 250
N4
I T I
_5 O 5
Fitted values
Im(y2 ~ x2)
Normal Q-Q
o -
80
o
- —
o

Scale{Location

(e} -30 —
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JIStanda#tdized residuals|

Standardized residuals

15

Q
-

Ve
TTkh

0.0
|

Scale-Location

4.3 AT

o ’5 k Lfcgyﬁ-

CC °

o
CISEME A HERHRS N 1

250

PHEEE, &7 — 2D ENRTHEE

o CQ%O o
o o
oo
o o
T T
-5 0
Fitted values
Im(y2 ~ x2)
Residuals vs Leverage
o8
0 009 o ©
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432 fHE

I
I
S~

n
D i
i=1

P

82:

8, 3|~

2 (2)°

CNZRETHENS.
TMRAE

RO, E[sY] =2

Z(% - )

-1

o? (O IFRHEMI D) & LI GE

. EAROTHUIBRHERI D& D &/ E 7k

AR BS. Thbb, BAO RO RO R ER TR, FRABEL FORTEENS.
$70 RO var BECCERR SO E N TS, BB A 2 PUEEA S EIES L < 55,

n

1
2 _ a2
u_nflg(xl Z)

i=1

RERE

V(X)

DED, ITHOEDFITE.

HOE

Cov(X,Y) =

S|

FERAIRER

Cor(X,Y) =

S (@ - 2)(y: — )
i=1

Cov(X,Y)

V()

S (@ - 2)(y: — 5)

i=1

J

i=1

> (i - x)g\l > (v —9)?

DED, EoWeTNTNORERECTEH > 728 0.

RN_FE

yi DHEENEZ 9 = o+ By & LT, REOBIIME & HEEED 22 HE LS. KRR ¢; TRI L,

€ =Yi—Y

=1y; — (o + Bx;)
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THO, BN _FEIRAEFANZERNCS 2 HECH 5. B Az a & BOBRERET ELLFDED
k5.

Sla, B) 1& o, BITEET % 2 REAELT, S(a, B) ZR/IMET B o, B ZRDT 2T M T TRV,
9, allBLTHST 5.

n

oS
0 —*2;(%’*@*5%)—0
CNZEZILT 5.
Zyi = ZOZ + Zﬁ%‘
=1 1=1 =1
W% n TH%.
j=a+pz (1)

/e, BICBLTHANT 5.

g% = —2;(%—01—5%)%’ =0

ZIeL,
Z$iyi=az$z‘+525l’% (2)
i=1 i=1 i=1

(1)(2) DHIFIEAKLD a & BIZDWTHEL. (1) Z alZDWTHRE, (2) ITRKAT 5.
Zl‘zyv = (ﬂ*ﬂf)zzi +bsz
=1 1=1 =1
=niy+b <Z D nx2>

i=1
7z, UToA0GE6Nn5.

212U, Sgp & Suy BUARTH 5.
Spz = Z(wz —i‘)Q = Zx? —nz
i=1
Sy =3 (x: —T) (yi —§) = Y w9 — niy
A =1

BLEED, (3) & (4) 2153,

a=y—0bz (3)
p=3 0

7z, MIDERTIIEM T ZMFERZTT5 LT, RN IEC K> THREZRDZ LB TES. YV 2
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HWZRED n 17 13OFFELTELT, X ZRlHZERD n 723 ELT, Y = XB E& 31751 3 %K

5.

B=(XTX)"'xTy

R Tld beta = solve(t(x) %*% x) %% t(x) % y &&RHT 5.
RERE
AR S, = Y 2 &5, HIER y DRATHRZ Sy =3 (i —9)° = N 1v2 —ng &5 5.
i=1

=1 =1
SE

RP=1-22
Syy

e, AHRELFS. AL EHNZRZ EORMEHINTE 202K T, EAMED 5RO RO
HTIEODREDRETH%.

B HERRE R RE R
SR 2 B0 EIREREUI R E S G2, F U TNEZ n, T—2OHOFWEROBZ kL LT, H
HEE 7% i L e RERBA L T TH 5.

. o, Se/(n—k—-1)
(adjusted R“) =1 —Syy/(n _—y
e
BWADMEDHZLT LT 5.
S
2 e
Se = n—k—1

(FH o, B DEBEIGE SE(a), SE(8) XU FTRHBNS.

SB(a)= |82 |2 4 o
> (@i~ 2)

2
SE(B) = |t

n
(z; — @)
=1

F o, BDLHEIELTFTHS.
«
~ SE(a)
e B
SE(B)
TO tEICHIET % p filild pt BECRDZ T ENTE S, t ISR - R 0 TH B &V S RGHRED
M@ TdH 5. p A EIKIEE (0.05,0.01,0.005) & D ENSWEAR, p EOLHNCZRZN (*, ¥+, **F) &
5.

ta

F {#
F EIZIFEENGE - TR TOFRED 0 TH S LW IRGREDHKAI R TH S, FHEIREFRENSRDEN, H
HE Lk n—k—10DF OMHICHES.

_ R? y n—k—1

T 1-—R2? k

F

1 Z D75 X DTN NRT 1 DI 2HES LU TEREEZHETZ LTS,
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