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R 7|2

R

[ ] H

L

« ALEX O._| E1 H| O] &

2k Af% =

$|3P0f| U= =

(user interface, Ul)
oE Z2as)g

RS EEE 7 O 7 A
7| M= R AtE X QIE{ O] A, RStudio AFE X} QIE{IH O] A
1S H=E & F

= Ao

SOIA S Af2

= ot/|

UIo Al 2| &

H B (vector) A Al
R EEES
2:1 c(1, 3, 5)

ll n ll n u_n

Z: TRUE, c(TRUE, FALSE, TRUE)

error); X|EXQl EXZE ZE

warning): &7 ALt X|H

"1 % g5

# Combine values into a vector or List

> ### EA
= 1+1
[1] 2
> ]_/3
[l] 0.3333333
2.3
[l] 7.5
+ (2-5)
[l] -
x5
Erro : unexpected input i
= ':-’Cl::'
» cfl, 3) - c(1, 3)
[1] a a
= c(1) - (1, 3D
[1] o -2
> cfl, 2) - c(1, 3, 1)
[1] 0 -1 @
warning message:
n c(i, 2) - c(1, 3, 1) :
10“9&“ object length is
= c(l, 2) - c(1, 3, 1, 4)
[l] 0-1 0 -2
c(l, 33 / c(1, 3)
[l] 11
c(1) J c(1, 3)

[l] 1.0000000 0.3333333
j-l 2:' c(ll 3, l:'
[l] 1.0000000 0.66666867 1.

warning message:
In c(1, 2)/c(1, 3, 1) :
longer object length is
c(l, 23 / c(1, 3, 1, 4)
[l] 1.0000000 O.6666667 1.
c{l, 33 * c(3)
[l] 39
(1, 2, 3) * ci2, 3)
[l] 2606
warning message:
n c(1, 2, 3) * c(2, 3) :
longer object length is
= c(l, 2, 3) * c(1, 2,1, 2
[1] 14322686
> 1:5 % 2 # B2 ®A
[1] 4 & 8 10
= 115 % 2:6
[1] 6 12 20 30
= 113 % 2:6
[1] 6 12 5 12
warning message:
Inl1:3 * 2:6
longer object length is
= 113 % 2:7
[1] 612 512 21
= c{1, 3, 5) * 2:7 # EEIt
[1] 9 20 5 18 35
= 113 % 2:6
[1] 6 12 5 12
warning ne__aje
Inl1:3 * 2:6

longer oJ]ect length is

not a multiple of

0000000

not a multiple of

0000000 0. 5000000

not a multiple of

1, 2)

not a multiple of

c()o B

not a multiple of

shorter

shorter

shorter

shorter

shorter

object Tength

object Tength

object Tength

object Tength

3

object Tength



R 7|2

R &AL

« ALt XHoperator)
o Ab=A LK} arithmetic operators)

Operator

+

*

/

/\OI—**

X %% y

X %/%'y

Description

&l (Addition)

i Al (Subtraction)

= (Multiplication)

Lt (Division)
+35(HEXME, Exponentiation)
L of LI X|

5%%2 — 1

L= @el &

5%/%2 — 2

ZX: http://www.statmethods.net/

x|y
X &y
ISTRUE(x)

tXt(logical operators)

Description
O] 2t(Less than)
O|&}(Less than or equal to)
2 k(Greater than)
O|&f(Greater than or equal to)
ets| 23 (Exactly equal to)
ZX| 2%E(Not equal to)

x7} OFE(Not x)
=2|Z(x OR YY)
=2|&(x and y)

X7F &QIX| TIChtest if x is true)

EX: http://www.statmethods.net/
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R &AL

« ALK operator)
. J|E} GiALR}

Operator
$@
[0

A

%in%

*/
> >
<- <<-

?

27

Description

™ (Access variables in a namespace)
Component / slot extraction

A Ol(Indexing)

T35 (Exponentiation)

A £ 1 A XHSequence operator)
15 — (1, 2, 3, 4, 5)

E3 4 T & =0l ALK
x%in% = x 9 ¢tE0| yol = Este|Q = X| 20l
c(1, 2) %|n c(1, 3,5)

=, L+ 7[(Multiply, divide)
Z o2 g (Rightwards assignment)

Z O 2 e (Assignment (right to left))

Mo 1o
i

Of

b (Assignment (right to left))
2 (Help) 7|5
[2 7|(search) 7| &

>I-|-|'|m
(@]

F
=~

ZX: http://www.statmethods.net/

o

@6@@@@@@@@@&

XHoperator) %

(
0
0)
:
(3%
%%

AFE| @1 Ak (+

=3l m

—

I>I T +)

730
=2[(&, &&, |, ||

-éél- (<_l - _>)

I

P



R 7|2

R ZHX|

« ZHH|(Objects)
- Nq&E Moy E=
CR 2 A A
- (1) OO0 22 &1
. (2) &S (assignment):
- (3) Aol HY
« K LHEE =9
- AN OlEL=E A

\-/_I_

ofo
|0
Hu



e abc <-¢(1, 3, 5)

e« 1:5->D

. 245 2o
« RStudio®| &t4 %
- HHZE
'|SO##ZﬂH 2 AE
. N 2 2ol

s gEss TR Mg

> a <- 2 # 28 a 2= ZH G
= abc = c(1,3,5) # c(1,3,5)
= 1:5 -> b # 18 sTx W5
Environment History Connections

g #* Import Data

3 Global Environment =

values

abc

[1] 1 2 3 45

ra
et - " 4

2
num [1:3] 1 3 5
int [1:5] 1 2 3 4 5

[ 1o ot

(UJI i

oo

u =

'

[

—_—

i rr

=l
=

ot

Z

i

|'||I!|'

ol ok

o



s BEEE AN =
AR

[1] 5

= 3 + abc
[1] 4 & B
= c(2, 3,
[1] 3 &

= a * b

[1] 2 4 6 B8

= o4 |:|

[1] 2.0000000 1.0000000 0.6666667 0.5000000 0.4000000

M HioAMe @7 B4

- #Fag DHZE EHC2

10
[
=

> #### HEH CGAH0MC
= b+ abc

[1] 2 585 8
warning message:

In b + abc

Tonger object length is not a multiple of shorter object Tlength

= b + c(2, 3, 3)
[1] 3 586 8
warning message:
In b + c(2, 3, 3)

Tonger object length is not

= a % b

Error: unexpected input in

Environment History

Connections

ra

i #* Import Dataset = | @

7 Global Environment =
values

a
abe
b

o=g

!

"a % b"

2
num [1:3]7 1 3
int [1:5] 1 2

5
3 4

]

a multiple of shorter object 1eq?th
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A=Al 01

(9 own.car
OWN

@) “car

® AtSKt
® +X|_8) 4
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R 7|2

ASEX| 02
« x7F ¢(1:5)0[ 1, y7} 3.7 M, L= AHLe| At HLA|L,
« X>/
X< =3



R 7|=X
IR 24K SEI &4

« R ZH x-” Ol

o HlE{(vector)
» &==(atomic) HEf: 2£0[ 174
° xl"iil I:IH = %
. B|AE(list)
- HIHE X ez A8}
« A (AB)
- O|XtE HHEO| 2=
- [|O|E{ = 2f ¥ (dataframe)
- O|XtE Atm, 2t HiHH= €2
- H{ S (array)
- NX &=

T+ (type)

| E] oA E
1XH
(1Dimension) ....

ol =4
o=

2K}
(2Dimension)

nAH&
(nDimension)

11



'E1(vector) . |E-|(7IO|)O| 3}0|

- (1, 3, 5)
®) (=} — is.vector(x) # 55 .5__I_ C}
° X _I I:IH % %% ﬁAI-E Tength(x) # & H AP

|'0|' ! I

O
'| | =) 'rr ’ H_-Il E-li_l '—l-
Al A :I =y <— C{71", T3IT, TRT) £ BEAE T
= T (numeric, &g 0{: double) Y g e
X A ::modpi _
o1 O(Integer) . 'zale-k ;;Fg:au[::iw(y, mode="numeric") # 2% HEE &
=At& (character) o 3 ;3
> mode(x)
=2|H(logical) ] amerie
N :| .[l] "character”
2 2% (complex) A
o - = Typeot (x)
HAB(raw) et (.
[1] "character”
= typeof[z

[1] "double”

=

(L3



#E 2 o
At
AHESHY 2|O] 7t

- X <- c(1, 3, 5)

= mode (x)

[1] "numeric”

= Typeof (xL)

[1] "integer”

- xL <- c{1L, 3L, 5L)
> Tmode

= X «<- C(1,
= mode (%)
[1] "numeric”

= Typeof (xL)

[1] "integer”

= %L =- c({1L, 3L, 5L)
= mode(xL)

[1] "numeric”

= Typeof (xL)

[1] "integer”

> sqrt(2)

[1] 1.414214

> sqrr(2)a2

[1] 2

= sqrr(2)s2 - 2
[1] 4.440892e-16

13



o T
e HIAE
—1——

. B} I

AL 2Xtg€2 "2 4d

- =2y HE
. TRUE EE= FALSE
- 242 =3 g0 g
- T, FE2 A8 7ts
« APRIQIAL 7S (TRUE=1, FALSE=0)

= Text <- c("hello”, "my students", °
= Text

[1] "hello” "my students”

= is.character(text)

[1] TRUE

= Typeof (text)
[1] "character”
> mode(text)
[1] "character”

- ###44 TolE T
= logic <- c(TRUE, FALSE, TRUE, FALSE)
= logic

[1] TRUE FALSE TRUE FALSE

= Typeof(logic)

[1] "logical”

= length(logic)

[1] 4

= 3 - logic

[1] 2 3 2 3

", "to my class!")

"to my class!"

14



« =M (attributes)

X HE(EE RE A0 £oi5HE YT
Sl
o
« K 2o SF=S FX| R, BEA|LX| S
- Ao 2H HEE HOIF= ¥
<=
* oTT
« O|E(names), Xt&l(dimension: dim), =22 (class)
o _._)k‘l O| _I_O:I
* names()
dim()
A e .
- £82[ =2

« attributes()

= W =- 1:9

= artributes(x) # ZH=T
MULL

= dim(x)

MULL

= names(x) =- c{"vl", "t,'2"_. "
= attributes(x) # —35—.
fnames

[1] "wvi™ “w2" "v3" w4 "w5" UwE" "w7" "ve" "o

=~ names(x) <- NULL # =g 0|Z H7H
= attributes(x) # =4 H&H

MULL
= x + 1 # 2 AF UM ETFE =X ES
[1123156?5910
= dim(x) <- c(3, 3) # FEE 3*32E EH
=

[,1]

[,21 [,3]
[1,] 1 4 7
[2,] 2 5 8
[3.] 3 ) g
= artributes(x) # =
tdim

[1] 3 3

A 5H9

=

= dim(x) «=- NULL # 548 & A

o

1] 1234567 809

15
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R 7|

AR|2| REI 24

Zo Rl v

o 2= (maxtrix)

(®) = - trix(1:10, W=2
. Ole"EI HHQ:|9 a}l— - :: <- matrix( nrow=2)
- matrix() =2 49 [1.] ['li ['2'3 -3 -4 [’53:,
. Ol [2,] 2 4 6 g 10
N = m2 <- matrix(m, ncol=2, byrow=TRUE)
« HO| 7= nrow -m2
- Z2| 7i==: ncol (1.1 R
. B A: TRUE = WS FALSE = gt 20 3 4
- o 3, 5 &
- £8 H @ H H9 i+ =0 S
« attributies() . attributes(m2)
. Ldim
ncol() 1] 5 2
* nrow()

= ncol{m2)
* [1] 2
= Arow(mz2)

1] s



« class()
 attributes()

= A
—1 O

= aa <- array(1l:30, dim=c(2, 3,

> dd

z

[,11 [,2
[1,] 7 9
[2,] B 10

3

[.11 [,2
[1,] 13 15
[2,] 14 16

[,11 [,2
[1,] 149 21
[2,] 20 22

5

[,11 [,2] [
[1,] 25 27
[2,] 26 28
> Class(aa)
[1] "array"”
= artributesaa)
Sdim

[1] 2 3 5

5)) # 2%3 TE0| 53AE

=hE



R 7| =
R 4H| 2] 7+ =3

-

o E—l ||St) > % <- 1ist(1:10, c("R", "N"), c(TRUE, FALSE))

- O 2 UXtY Fstoz 0w

[1] 1 2 3 4 5 6 7 8 910
sere (I
ist) B2 4 o
_ [1] TRUE FALSE
- JHEH QI ﬁt%QI 02317} of
) CC = > X2 e list(1:10, c("R", "N"), 1ist(TRUE, FALSE)) # E|=EQ| E[~E
L|2} RIAF HIE L} EE CHE 2| 1
£=9| 283 st 242 RRERERRERE
L AL [1] "Rt N
i e L [[3]]
= o -4 . ] N
H5E ol8d i
[[3110C2]1]

[1] FALSE



o‘ O 34 —||. A A
X'” —| TToll J o
L 2XHIQ AIEEOE 2} HE{E YO
AEQO| EHt S A(O|XHE 2[AE)
« HO|Y =&t o X0
Zt7to| Yof T2 90| 44 (X}
218 2 49 4+ 98
HTL THY 20 38
- OO =22 AEZE HZ

= #### HOH =4y
= ¥ <- data.frameid=1:3,

+ name= c("R", "N", "s"),
+ logic= c(TRUE, FALSE, TRUE))
=
id name logic
1 1 R TRUE
2 2 N FALSE
3 3 % TRUE

= Class(x®)

[1] "data.frame”

= attributes (x)

tnames

[1] ™"4d"” "name” “logic”

fclass
[1] "data.frame”

Lrow. names
[1] 1 2 3

> y <- as.matrix(x) # VEE LA
-y # TH2 £50 3257 G2 2R= 2
id name logic

[1.] "1" "r™ " TRUE"
[2,] "2" "W" "FALSE"
[3’] ||3|| ||5|| (1] TR.I_,-E“

= class(y)
[1] "matrix"”

&

rlot



Of BHAZE| AL}

=
=

10O O

At

. J12{O 2 27} O|AtO| Rt&
N K|

> A > =2

o
o

-
—

| HE

247

N

"

= X <- cl(1, T

=
[1]

I'_l_lI

|.1|.
= X2 <=- C(1,

o

FALSE)

[1] 1 @

FALSE)

mE

= X3 <- C(1,
= W3

[1]

"FALSE"

..1|.



- 2 Pl(factor)

2912 22 E #HFY(categorial)
H=E M0 ZM5t= O AR E
. 99l2 HEY Has Sr oo X g}
7| 80|t E Xt2 R 25t &
- HFAH HH
- ‘dH(female, male), A S 7 (it T A|E
2t RE BE) S
« factor() B2 MM
RS BAIE M 2tASHES AFE
 unclass() &+ M &
« Level ¥ Q0| class EXZ Q01 Ct=

c)F }\F/\[]f ’t'Eﬂ

« AttributeOf CCf2} A

o >
a)IK-E 7|-O| E=|

=0f 0 EEl= HlO|H

- FfEHEF QP HE
= % =- C("male”,

[l] "male"”

[6] "bi-gender”
> typeof (x)

[1] "character"”
= artributes (x)
NULL

= %2 <- factor(x)

= W2

[1T] male female female
Levels: bi-gender female male

> Typeof (x2)

[1] "integer”

> attributes (x2)
flevels

[1] "bi-gender”

|'|III|

: HE

"female", "female", "male", "female",

"female” "female" "male” "female"

male female bi-gender

"female” "male"
fclass
[1] "factor”

- 7unclass
= unclass(x2) # Level ®H
1] 2223 21

attr(,"Tevels")

[1] "bi-gender”™ "female” "male”

= W2

[1] male female female male female bi-gender
Levels: bi-gender female male

21

"bi-gender")



R 7|2
R 4K|2| REI &4

o 1
* NA, NaN
. QIX|OF HO||X| 2 7t = HFF#F#F NA, NaN, NULL
. - X =- C({MaN, NA)
« NA: Not Available - X
« NaN: not a Number [l]. Nan  NA
- is.nalx)
[1] TRUE TRUE
. o| &}0| > 15, nan(x)
NA, NaN2| =f¢l [1] TRUE FALSE
* is.na() > X+ 2
. [1] MaN NA
* Is.nan() . X <- NULL
2
s HL 7}

HAL— HA



R 7|2

A=Al 03

"10")

vz <-¢("1", 5",



—
T

O] &
7F?

=

HA =
—
—

=2
Z| O LEEFLE

:

160701

D A

@ <A

® 220¥

@ =0



- EMo A2 ;Y| {5ty €HO| L E=
= MAXc = Z/dst A
- ROJIA Q| &=
o LYZESHS: 0|0 R T2 20| A Z QST THEHS}
of Rt =2 A

SolCt ot ®I™ =EMBE A

—1TH 71O L= A

g0l BHaL

« Br=M: function_name
- Ol Ut s EE Mol O™ gL (arg_1, arg_2)
- 2= EE2UE): g7t =HB O OF 5t= LHE 2
X 0|
o—

- ###8 LIEE20 o
= round(2.5456)
[1] 3

= mean(c(l,3,3))
[1] 3

= ¥ =- 1:20

= mean(x)

[1] 10.5

= round(mean(x))
[1] 10

= abs(-3)

[1] 3

function_name <- function(arg_1, arg_2, ....) {

=L A
ot

}

== (H8)

25



e T2 (Help)2| L&
« g9 (Definition), & H(Description), & (Usage),
Ol2=(Arguments), & M| (Details), Gl Xl (Examples)
s = ¢4

Examples

[ 1 «<- =zeqg(-2
round (x1)

x1[trunc(xl)

gignifix2Z,

Files Plots  Packages Help  Viewer —

7
R: Rounding of Numbers ®* | Find in Topic

Round {base} R Documentation

Rounding of Numbers

Description

ceiling takes a single numeric argument = and returns a numeric vector

containing the smallest integers not less than the corresponding elements of =

f£loox takes a single numeric argument = and returns a numeric vector
containing the largest integers not greater than the corresponding elements of =

trunc takas a single numeric argument = and returns a numeric vector
containing the integers formed by truncating the values in = toward ©.

round rounds the values in its first argument to the specified number of decimal
places (default 0). See ‘Details’ about “round to even” when rounding off a 5.

signif rounds the values in its first argument to the specified number of
significant digits.

Usage

ceiling (x)

floor ()

signif(x, digits = &)

Arguments

X a numeric vector. Or, for round and signif, a complex vector.
digits integer indicating the number of decimal places {zound) or

significant digits (signif) to be used. Megative values are allowed
(see Details).

26

arguments to be passed to methods.



AN
T
- .
Sk
R &T
- R &2 oot L& (Rl
« ROFH 7|(?77)
. HESH YOI} 7| AYLIK| %S PR
¢ ??me
« ??va
« ??log

- 3 Ht7| IE T}
* help(print)
* ?var
help.search(
example( ) #

help.start() # R
o=

allf
o
o
i)

$0

= htmIIO|X|E &



ot

%

=L _AC
Sk~

Sk A O| A~
(@)
' :ll-_l_gl_ I_l_l_
Sk A AL = -1
o« S0 MO 2=(arguments)E HO|SHX| Q4
A=) o F AlS
= izg'T‘, ;7|{E?iiklej§; EE<2§
o S0 ©Q =0} AIH > ###8 UT B20M2 2 ZEYH
=T = "ot 43 - round(2.47245, degit = 3)
. _/I\__JIK_JEII )/H\IMH Xl.ElE I:IJ-%EI:! Error in round(2.47245, degit = 3) : unused argument {degit = 3)
e round(2.47245, degit = 3)
> 7round
Arguments
Sk A A & Sk A A =
g ol:ll-_l_ O|_|—|— %II'Ol_l %I- I:é-l (%I-—rg.l O|_|—|—§ E ® a numeric vector. Or, for round and signizf, a complex vector.
= 74 O) digits integer indicating the number of decimal places (round) or
= OT significant digits (signif) to be used. Negative values are allowed
5 (ses Details’).
 ?round

arguments to be passed to methods.
[ ]
args(round) . args (round)
function (x, digits = 0)
MULL
= round(2.47245, digits = 3)

« round(2.47245, digits = 3) [1] 2.472 -



R'c'sl-

—

R LHA

- St

Sk=(Built-in Functions)

« At 2=(numeric functions)

Function
abs(x)

sqrt(x)
ceiling(x)

floor(x)
trunc(x)

round(x,
digits=n)

Description
A thZt(absolute value)

Xl & 2 (square root)
=E

ceiling(3.475) is 4

L 2

floor(3.475) is 3
NS

trunc(5.99) is 5
H2 2|

= 0O

round(3.475, digits=2) is 3.48

cos(x), sin(x), tan(x), acos(x),cosh(x),acosh(x)

log(x)
Log10(x)

exp(x)

X+ 2 J(natural logarithm)
A8 2 J(common logarithm)

X|=(ex)

EX: http://www.statmethods.net/

= #### TR B

= sqrt(l0)

[1] 3.162278

= round(2. 387, digits=2)

[1] 2.59

> trunc(2.387, digits=2)

[1] 2

= ceiling(2. 387)

[1] 3
- log(20)
[1] 2.995732

= axp(3)

[1] 20.08554



R

ol
=

A
R L

- SA=E

Function

dnorm(x)

pnorm(q)
gnorm(p)

rnorm(n,
m=0,sd=1)

N l=1;

(=1
B

O O

== (statistical probability functions)(1)

Description

RS

normal density function (by default m=0 sd=1)
CHYREE

cumulative normal probability for g

(area under the normal curve to the right of q)
pnorm(1.96) is 0.975

IH%?Jd o 7F

normal quantile.
value at the p percentile of normal distribution
gnorm(.9) is 1.28 # 90th percentile

NAEE BAQ BEES
n random normal deviates with mean m

and standard deviation sd.

#50 random normal variates with mean=50, sd=10

X <- rnorm(50, m=50, sd=10)

EX: http://www.statmethods.net/

= dnorm(Qd. 5,

= plot(x)
> hist(x)

Z=(Built-in Functions)

nsity) ==: dnorm(x, mean = 0, sd
= 1)

[1] ©0.3520853

- dnorm(d. 30

[1] 0.3520653

- dnorm{4, mean = 5, sd = 3)

[1] 0.1257944

- 7pnorm # ETEE EE(density) T

= pnorm{2) # pnorm(q, mean = 0, sd = 1)
[1] 0.9772499
= pnorm(2, mean = 3, sd = 3)
[l] 0.1586553
7gnorm # BT EE 22 (density) T=: gnorm(p, mean = 0, sd
gnorm(.5) # Bd=0, BEEHA=17 FFZ=HME s0HM E2(2 4
[l] 0

- gnorm{. 96)
[1] 1.750686

> 7rnorm # =52 ITEZ 24TF
= rnorm{3) # rnormi{n, mean = 0, sd = 1)
[1] ©.9750579 ©.5959888 1.2009551 -0.21143565 -1.6105626

- rnorm{3, mean = 2, sd = 3}
[1] ®.0931999 -1.19836051 3.1345%478 0.8239682 -0.7371257
= ¥ <- rnorm(100000 # rnormin, mean = 0, sd = 1)

Histogram of x

1500

Frequency
|

0 500

1,

# returns the value of the probab



R &t

R L& BF==(Built-in Functions)

- EAZ}E St (statistical probability functions)(2)

dbinom(x, size, prob) Olgt=2=

pbinom(q, size, prob) Binomial distribution where size is the sample size and prob
gbinom(p, size, prob) is the probability of a heads (pi)

rbinom(n, size, prob) # prob of 0 to 5 heads of fair coin out of 10 flips

dbinom(0:5, 10, .5)
# prob of 5 or less heads of fair coin out of 10 flips
pbniom(5, 10, .5)

dpois(x, lamda) HLOISEX

ppois (g, lamda) Poisson distribution with m=std=lamda

gpois(p, lamda) # probability of 0,1, or 2 events with lamda=4 dpois(0:2, 4)
rpois (n, lamda) # probability of at least 3 events with lamda=4 1-ppois(2,4)
dunif(x, min=0, max=1) T YdE L

punif(g, min=0, max=1) Uniform distribution, follows the same pattern as the normal
qunif (p, min=0, max=1) distribution above.

runif (n, min=0, max=1) #10 uniform random variates

x<- runif(10)
&: hitp://wwwstatmethods.net/ £t10: d=density, p=probability, g=quantile, r=random



« 7|EtSA 2

Function

mean(x, trim=0,
na.rm=FALSE)

sd(x)

median(x)

quantile(x, probs)

Range(x)
Sum
Min
Max

LS =

== (Built-in

o= (other statistical functions)

Description

(EAhET

mean of object x

# trimmed mean, removing any missing values and

# 5 percent of highest and lowest scores
mx <- mean(x, trim=.05, na.rm = TRUE)

HEHX}
standard deviation of object(x). also look at var(x) for variance and
mad(x) for median absolute deviation.

= 2|4t (Median)

HOo|7F
=% 4k

quantiles where x is the numeric vector whose quantiles are desired
and probs is a numeric vector with probabilities in [0,1].

# 30th and 84th percentiles of x

y <- quantile(x, c(.3,.84))

l_

"‘l-ﬁ*t—ﬂ (minimum)

l_

Z| B4 2 (maximum)

=X: http://www.statmethods.net/

> Neanﬂl:zﬂ

= mean{c(s,

= quantile(l:20,

Functions)

> #### 7Bt EHT

> mean(i:zﬂ}

[1] 10.5

[1] 10.

> #EE# 7 Et A
> mean{l:20)

[1] 10.5
1:20), trim=0.1) # 10% &
[1] 10.17647

= sd{1:20)

[1] 5.91608

= median(l:20)

[1] 10.5
c(0.3, 0.5, 0.7))
3I0%  530% ?GE
6.7 10.5 14,

> range(l 23)
[1] 1 20

= sum(1:23)
[1] 210

= min(1:20)
[1] 1

= max(1:20)
[1] 20

trim=0.1) # 10% &0r8 EA(trim) B

atel EANtrim) Eo



oo
100

} » function_name <- (arg1, arg2, ....

0 {

function_name

- function(n, m, s) {

norm_hist <

33

m, sd=s)

median(x)

}

X <- rnorm(n, mean
hist(x)



X
o

« R AIEA}

-
 norm_hist(m=0,

o| B4 TS

s=1, n=1000)

. Ay

> norm_hist({m=0, s=1,

n=1000) # &= =8

[1] 0.008107451

 norm_hist(m=150, s=16, n=15000)

- 2 AZ0}

= norm_hist(m=130, s=16, n=15000) # T==

[1] 149.942

norm_hist <- function(n, m, s) {

Frequency

Freguency

150

50

2500

0 1000

X <- rnorm(n, mean=m, sad=s)
hist(x)
median(x)

}

Histogram of x

-3 2 1 0 1 2 3
X
Histogram of x
[ I I I I I I |
80 100 120 140 160 180 200

220
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ot
=

A
T

O

|
N

f xy <- function(x, y) {

o

—~ —~ — —
X X X
i 1 n

X X X X
<K<
X

y <- Xx"2 + yN2
return(y)

}

I
(09

~

<< O
N
<

~

w = =7nr
o

~

ol &l == 7 O Al(1
St

- #### X2 yB| AKE HISTH,
= F_xy «- function(x, v) {
+ Yy <- XAZ2 + yAl

+ returniy)

+ ]

> f_xy(x=2, y=3)
[1] 13

= Fowy (=100, y=25)
[1] 10625

= Fowy(x=1, w=3)
[1] 10

= T_xy(x=3, vy=7)
[1] 58

35
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%

SE A
Sr= O

~

=
—

» R AFEA Fe| &b Fe| A =2& F7
C A xo| BF, BEEEA, 2%

I/

—~

> FE#F SN x2 B4, E=dAr, E[=4
- ¥_5Tat <- function{x) {

X_mean <- mean(x)

¥_s5d =- sdix)

X_max =- maxi(x)

¥_min =- min{x)
return{c{x_mean, X_sd, x_min, x_max))

X_stat(x=1:20)

1] 10. 50000 5.91608 1.00000 20.00000

= ¥_stat(x=5:10)

[1] 7.500000 1.870829 5.000000 10. 000000
= ¥_stat(x=c(1,3,5, 7:15))

[1] 9.000000 4.390071 1.000000 15.000000

—v + 4+ + + + +

36



» Q05: 0.19682| =XAI0 CHotO] A== =R AtE|77FA|
ofCl O] I AFESH &= &t BEE27 O 202

+ Q06: B O| 10|40, HEHAZF 52 Sa X2 10712 <Xt& F
22 F=E00] ddottts HES Ad0A L.

» QO07: 15K 5077HX| <At= = HEO| Ciot] BEEALLL S 24, 1
2|30 2AE oA L.



« 2708 =ARI(1:6)0E BN L= X9
O|SIA| Q. O|lfo| &

®) AL SkE A
xHQ| MER B4

« ?sample

r_dice <- function() {
X <- 1:6
y <- sample(x, size=2, replace = TRUE)
sum(y)

}

r dice # &2 =1
r dice # &+2=2
r dice # &2 =3

38
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REZ {8 7

H|

e if , ifelse, for, while , repeat



o & ED
1 K O

ifelse (
=

Cr==2f H|O|&Z ¢t

2=

40



REZ AU 7|=x
1
R A{4AO&
. 2R
« ot 79| =X}7F ®==2l X| Z2=9
2t ALy g0| CHE HRo| =HE
if (=) {
70| e m Malist A=
}
else { Z2HO| AR O Alist I E

}

« Lt 9| =X=0 CHore] %=Q

A|Off 2t 2 ALEO| T

INPS
=10

ifelse (=

AN 43S (test),

2
=
=

PN

-

(yes),

A

1 Uk
x>

Horo

Al(no) )

4+ VY
m
]
m
-~

+ 1
[l] “%i”
warning ne__aje
In if (x%%2 == 0) { :
the cor d1 ion has Tength = 1 and only

= X =- C(-3:3)

> ifelse ( x %% 2 == 0, "E==" ; "ET )
I:l:l “%i“ “E';J\'_". “%—JF“ _x_r||._.a': E’i _'.'F:.;J\.'__I ||§__A':
> z <- ifelse (x %% 2 0, "Bx=T, "ELE"T)

> T z)
= MZ

<- data. frame(x,

-
]

1 own Fowa Ra
L]

ot & nfak 2 njor 23 njot

[ i e o

41

the first element

will be



R T Z12f

« 5 Il O| &9 =2|ax RITHo| & =AHE
ifelse (=11, Ad A E 1,
ifelse (= 2, AL 2

= Xy <- data.trame(x=c{1:10), y=Cc{14:5))

= % o<- -5i5 S
- 2 <- ifelse (x %% 5 == 0, "zero", X
+ ifelse (x %% 5 == 1, "one” 1 1 14
+ ifelse (x %% 5 == 2, y <- "two", 2 713
+ ifelse (x %% 5 == 3, v =- "three", y == "four™)))) 3 3117
- X2 <- data.frame(x, z) 4 411
- XZ 5 510
X z 5 6 9
1 -5 zero 7 7 B
2 -4 one g8 B 7
I -3 two g 9 &
4 -2 three 10 10 5
5 -1 four > xyz <- ifelse(xy$x >=5 & xy3y »>=8, "f1",
& 0 zero + ifelse(xyix <5 & xydy ==8, "f2", "f3"))
7 1 one > XyZ
E 2 two [1] "f2™ "f2" "f2" “f2" "f1" "f1" "f1T "f3" "f37 Uf3T
9 3 three
10 4 four 42
11 5 zero



for (i in data)

{A=}

repeat=
2
o

-
L
H

N

Ok o

o0 L

- s =

T mw ok

H o 5 mﬁ

H_ = I
o

next

While gt

i in data
(i € data)




i in data
(i € data)

= for (x in 1:10) {

+

+ F
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]

y = 10 + 5 % x
print(y)

15
20
25
30
35
40
43
50
35
60

44



R B

] o
L TN While !

« while EI& &
» while(TRUE EE= FALSE) : { if () break} —

break

- Of: i2] &0 3020t HAL €28, 10| <A 3=
| S0 =2 > #### while(TrRue £ raLse): { if (O break} => stop

=] =-1
= while(TRUE)

+ J o<- J+3
+ if (j = 23) break
+ I
>
= [1] 28

- repeat HHE &
 repeat { if () break } — break

> # repeat { if { _) break } => stop
k =-1
repeat {

k =- k+5

it (k = 25) break

— W o+ o+ Yy

P et

| TE



oot

A
-T—

rII
AT

%

R
o

MO
N

o i

D
Q

>
M
X
—

WO
1 o

N

—_—

1
L
Al LHE = break, next
o
U= S=
N =d 32 =52 =5 3 3
o [ .
S o= A
> FEFF Next = 1 «- 1
= § «- 1 = while(i<=10)1{
= while(i<=10){ + i =- 1+ 1
+ print{i) + if(i %% 2 1=0)
+ i<-1+1 + {next # print(}E ETSX
+ 1 + 7
[1] 1 + print(i)
[1] 2 + }
[1] 3 [1] 2
[1] 4 [1] 4
[1] 5 [1] &
[1] 6 [1] &
[1] 7 [1] 10
[1] &
[1] @
17 10






=2, y=3)

y(z=5, X

y(z
y(z

* Z X
* Z X

=4, x=2, y=3)

* Z X

=2, y=3)

=/, X



- RO| &=
- 7|2 (base R)
« REZH0 YL U= &
:F
. RS g AtsL2E S2e T
_I_E
» R packages
- WHEEO UK &2 2SS
+ Packages = &t + =% ot
+ H|O[H M E
o off 02| LS| RES71?
+ RO £k Shef(H Zast AW

AHE %*EEN

« R Packages

2K

« Install.packages("Ii 7| X| O|&")

.« 0O
- install.packages(“ggplot2”)

* install.packages(c(“ggplot2”,
“dplyr”)
. 2249l 0|2} AfO|E ME

* R package =227

- AKX 2 = 7|
« library(Ti 7| X| O] &)
" 17F =20 F2

+ library(ggplo)
« library(ggplot2, dplyr)
* request()

. IEI- A'. of

LS

EotA|

0jo

- 7install.packages()

- install.packages(c{ "ggplot2”, "dplyr'))
WARNING: Rtools is required to build R pac
efore proceeding:

https://cran.
Installing packages

rstudio. com/bin/windows /Rtool
into ‘C:/Users/hgs_hom

{as '1ib"' is unspecified)
trying URL “https://cran.rstudio.com/bin/w
Content type 'application/zip’ length 39539

downloaded 3.8 B

cran. rstudio. com/bin/w
length 3255

trying URL “https://
Content type 'applicationdzip’
downloaded 3.1 ™MB

‘ggplot2’ successfully unpacked an
‘dplyr’ successfully unpacked and |

package
package

The downloaded binary packages are in

C:\UsershPubTlichDocumentsh\ESTsofth,
> library(ggplot2, dplyr)

49



R I} 7| K|t AFEE
R I 7| X]|

TN
* http://stat.ethz.ch/mailman/listinfo/r~packages
« MZ22 i7|X] 270 & X| & w& EHt

- REEI EE
« www.r-bloggers.com

« http://supprot.rstudio.com # Getting Started A4
. =HE 22 AO|E

 http://cran.r-project.org/web/views

50


http://stat.ethz.ch/mailman/listinfo/r~packages
http://www.r-bloggers.com/
http://supprot.rstudio.com/
http://cran.r-project.org/web/views

R I} 7| K|t AFEE
R I 7| X]

- R I 7|A| EO|O|E
* R packages= 713t &
- RO JHUE 2 ASSHM HOA &0, 5
- O &5HA| 2ot O A EHY 42, A HAH 2 1i7|X] FOHI0|E ER
. lLH5'|7(| gOolE
- update.packages &2 M3 S X4 HH AX|

T
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R I 7| K| f £

= (Script)

11

a1}
(=}
|
H
op oM
Ho =
S U
5 H L]
<n oI
=3 U 3ol K
fof Wle .xro
mo_u_
F o D E_____
>~ & 0jo & folljod U
WS g 5030
O m.xex_. o
D._A m.w aH_ & ° °
WK m x
<Uul < .
of M x
M0 o o
go
5
<k 1
pl ol <k
KO KM 31
— ._OL —A_l
MWW oll Jo.
< LHO oll
B =
< ____ T
Wl o X w0 T
—7 ﬁ 1 <
n Eﬁ . od |_Ar0
M@ &5 o
A_ [ ] [ ] [ ]
o

1
U HOmD
=3 _._._ H
&
Bl e oF
o mWHHO
ol L
= mﬁuﬂc
6_ ;o
KO 9
__o R
oy

Ll 10
_uI bAE

_._._TA M o
<|aK <| oM

RStudio

Eile

Help

Tools

Profile

g

Debu

Build

Session

Plots

Wiew

Code

Edit

o - R

* Addins -

« Nt

ing using RCrav

Lerap

|5

@] we

g.R

89

o

_ex 01.R
A

@] xmi_ex

€] test imsi D2.R

est_imsi_01.Rmd

Source an Save

r_dice()

212
213
214

.
_ .,
:_1



AlS E O
Ml HES
AlS

A Aol

o
. oAz 77
. MEfEl q7tol
231
232
233
234

R A

« A(source)H =

AIHHHE LAl Ctrl+Enter Ef

AlS

SN
AlS =
SAHE

= AlIS

DT MY
x=2, y=3)
x=2, y=3)
x=2, y=3)

£) RStudio

File | Edit | Code ‘iew Plots

Q| =~

Session  Build Debug Tools Help

@ R_Seripts_2015_1%2|_vi.R

Source on Save Q ~#Run | [%% | < Source -
1 p+2
2 5/2
3 x < c(1,2,3,4,5,6)
4y - xA2
5  print(y)
6 Im_1 =- Im(y ~ x)
7 summary(1m_1)
8 par(mfrow=c(2, 2))
9 plot(lm_1)
10 Zplot
11 7print
12 7?7me
13 7%va
14  help.start()
1:1 Top Level) R Script

Console

Not all characters in C:/Users/user/Documents/.Rhistory c0u1d be =

decoded using CP949. To Iy a different encoding, choose F11e |

PRrmnnam ot Froeadd ma Fomm +hhe made meees v Tee A - R

Environment

i [ | S8 To Consc
summary (Tm_1)
par (mfrow=c(2, 2
plot{Tm_1)
plot(Tm_1)

?plot

??me

771m

TPva

help.start
help.start(mean)
help.start("mean
help.start()
help{print)
savehistory("C:/
savehistory("C:/
Tm_1 <- Imly ~ X
summary (Tm_1)
par (mfrow=c(2, 2
plot{Tm_1)

History

Files Plots Packag

& & Zoom

Residuals

<1

2 3 4
|

Residuals
o1
1

-1
1

“3
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R I} 7| K|t AT EE
ASEZKA 11

« ‘tidytext'2t= R I 7| X| = 2X|SI11, S2{LIM
T A ef LE0| 2 A7

0o L—

@ install.packages(tidytext) — library(tidytext)

@ library(tidytext) — install.packages(tidytext)

3 install.packages(“tidytext”) — library(“tidytext”)
@ install.packages(“tidytext”) — library(tidytext)

A
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« 20|t E 9|(Question & Discussion)

- O|HH ZO| LIE= A|HotL, HASIHA 5= HO|LE o{dHd= Fo| O
ot0] E O[5 &AlLE.
. CHe = ZoIZH

- R H|O|E{ OtO|'d



