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[EU®IC

ROTOUS=>2(CEAT D AFAEIEIC DUV TR,
TR B<EFRLTULRLESD., AR IS R ENE 4 HDOEEE,

SiEE « A XS R(E Applied Statistics with R (CEDUWWTULE T,
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https://daviddalpiaz.github.io/appliedstats/

—t

o

—5
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T—9H

R (FWVKDEFT—FDEZEED,
e Numeric (FYiEEY)

o R (C(E Integer (EZ4E!) & Double (E#E) MHdD. TUEZIKD EZSDEARDETH D,
o Examples: 1,1.0,42.5

e Logical (FRIEZRY)

o TRUE & FALSE DEB_BEDH & B,
o T&F EBEITDN., FEHELE,
© "R CI& NA E logical THD.

e Character (3Z=HY)

o {5l : "a"/"Statistics"/"1 plus 2." 4/ 80



T—I1EE

e R(IEARNT —HFBEZE D,

o T—HIBEIUTDONWINEDD.
o FAEN (FETCHERNMEAUT—FEZED)
o BN (ERNELDT—HEZED)

X5t E=1:8 2EN

1 NROKL (vector) UX b (list)

2 1750 (matrix) > —4~ 2L —/ (data frame)
3+ FcAl (array)

5/80



D ML

6/80



D NV

NI MVDER

o RICHBITBZLLDIEIETAI BIVEED,
o RDFEFIE1HS5IEFUES.
o R TR MNILVZIERR T DDICEISAHWNSNDBDIdc() THD (combine DEE) .

c(i, 3, 5, 7, 8, 9)

## [1] 1 3 57 89
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KA

o RN NI ZEHBIHEMUTZITNIE. KAESF (assignment operator) = ZHLD,
o B x [INRT NLZIEIL TWLDBDT. x EARNTNIERD NLZEKUTIZE D,

x =c(l, 3,5, 7, 8, 9)
X

## [1] 1 3 57 89

# XEEU
x <- ¢(1, 3, 5, 7, 8, 9)
X

## [1] 1 3 57 89
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NAICE T BTips

e RTlE=<&<-NMRANEEFEUCHERS{ERD (KMEDIZE(F) .
o [HREICIRDMHE The R Inferno Z&HE,
e R ClE., 1TDOIIEIC # ZDIFTDEIAAS MTEUTHIRESN. EITINRL)N,

9/80


http://www.burns-stat.com/documents/books/the-r-inferno/

DY

o FHNDAERKIC(L : BEFZEDDONRELSFETHD.

(y = 1:100)

## [1] 1 2 3 4
## [19] 19 20 21 22
## [37] 37 38 39 40
## [55] 55 56 57 58
## [73] 73 T4 75 76
## [91] 91 92 93 94

5
23
41
59
7
95

e MO ZZ&DITDE. RIE

o By (CEHNZIEINT Do

25
43
61
79
97

26
44
62
80
98

o By 21>V —)LICKRIRT D,

9 10
27 28
45 46
63 64
81 82
99 100

11
29
47
65
83

12
30
48
66
84

13
31
49
67
85

14
32
50
68
86

15
33
51
69
87

16
34
52
70
88

17
35
53
71
89

18
36
54
72
90
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N NIVERKIC{EFIIREIER

o LRHIDIERKICIE seq () FEDFAMENZL,

seq(from = 1.5, to = 4.2, by = 0.1)

## [1] 1.5 1.6 1.7 1.8
## [20] 3.4 3.5 3.6 3.7

o O

1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3
3.8 3.9 4.0 4.1 4.2
e from: to - by (D TCHERSTELL (optional) -

seq(l1.5, 4.2, 0.1)

## [1] 1.5 1.6 1.7 1.8
## [20] 3.4 3.5 3.6 3.7

co O

1.9 2.0 2.1 2.2 2.3 2.42.52.62.72.82.93.03.13.23.3
3.8 3.9 4.0 4.1 4.2

11780



e« N NVERKIC{EFIZRBIZEX

e rep() IR CAEZIEEDLIHE T D

rep("A", times = 10)

## [l] HAH HAH HAH HAH HAH HAH HAH HAH HAH HAH

o KD T. rep() BAEIIERNEF UWEFIDIERKICEFITH D,

rep(x, times = 3)

## [1] 13 5789135789135 7829
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CCETDELEYD
o ATBEDT ERBFEEHTELR,

1.c()

2. :

3.seq()

4. rep()

o —fEICEONDZEEZL),

C(X’ rep(seq(l) 9, 2), 3), C(l, 2’ 3)’ 42’ 2:4)

##  [1] 7 8 91 3 5 7 9 1 3 5 7 91 3 5 7 9 1 2 342

1 3 5
## [26] 2 3 4

13780



NI MLDERSE

o NI NLDEE(E length() BEEXTEUE TE D,
length(x)
#4 [1] 6

length(y)

## [1] 100

14 /80



S

o UAMDZ []ZDITDE. RUNILDEZREZHIETE D,
o x[1] (I x DE—BFRZIRT ., RICEWVWTIEIRFFMNNMSEUFERDIZELISER!

X

## [1] 1 3 57 89
x[1]

## [1] 1

x[3]

## [1] 5

15780



Y

o BTFEDERZHVWCEDZEEIBCEETED. UTFTIEFEERZIRLINTLSD,

x[-2]
# [11 157 8 9

o RNF(EINTNILTHELRLY,
x[1:3]
## [11 13 5

x[c(1,3,4)]

## [1] 1 5 7

16 /80



Y

SRIBEART NLERFICHWTHELLY,
z = c(TRUE, TRUE, FALSE, TRUE, TRUE, FALSE)
V4

## [1] TRUE TRUE FALSE TRUE TRUE FALSE

x[z]

## [1] 1 3 7 8

17780



N2 MUE

e R MEEAFD—DIE. R NSz (vectorized) IBVENEEENTWNWDRCETH D,
o CORICEEIIEHENEDRWNE. RIGEVWEECIAD S ECRD,

o RITMNUIC log() IREDHEEEFRSED L. RT NLOBRERICH U THEIENESN/TZED
ANuspENY GRS

X = 1:10
X + 1

## [1] 2 3 4 5 6 7 8 9 10 11
2 * X

## [1] 2 4 6 8 10 12 14 16 18 20
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NI MU GRS

H# [1] 2 4 8 16 32 64 128 256 512 1024
sqrt(x)

## [1] 1.000000 1.414214 1.732051 2.000000 2.236068 2.449490 2.645751 2.828427
## [9] 3.000000 3.162278

log(x)

## [1] 0.0000000 0.6931472 1.0986123 1.3862944 1.6094379 1.7917595 1.9459101
## [8] 2.0794415 2.1972246 2.3025851

19780



X <y

X >y

< K K XK

X <

X
\4
Il

X
I
I

X
I

Sl Y i
x &y KD/NMhEY 3 < 42
x [y KDXRSWLY 3 > 42
x Xy IF 3 <= 42
x [y AL 3 >= 42
x [y [CFULL 3 == 42
x [y (CEFUSRLY 3 1= 42
X CI&XLN 1(3 > 42)
x XclEy (3 > 42)|TRUE
XM Dy

7]
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE

(3 < 4) & (42 > 13) TRUE
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s e 58 =1 Dl

o MIPEBEF(INRT MNUEENTND,

x =c(1, 3, 5, 7, 8, 9)
X > 3

## [1] FALSE FALSE TRUE TRUE TRUE TRUE
## [1] TRUE FALSE FALSE FALSE FALSE FALSE
## [1] FALSE TRUE FALSE FALSE FALSE FALSE

## [1] TRUE FALSE TRUE TRUE TRUE TRUE
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## [1] TRUE TRUE TRUE TRUE TRUE TRUE
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s =12 AUV CERHUS

o ZNENT NLOEZRDOEUS (UIDHUL) ([CKRZEFEFTHD.

x[x > 3]
## [1] 57 8 9
x[x != 3]

## [1] 1 57 8 9
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5&Do &8

LASSH x EZELLRINL 2z = (1,2,1,2,1,2) &RIERE L.
2.2 DHBIBREZLL x DBZREMOHEY,
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1T DIFRIF

e RIFITHIDSTEETED,

o THITIE. BIUT—AEEZEDERMNT (row) &5 (column) (AN TLS,

e matrix() BAEXTIERR TEZ D,

1:9
matrix(x, nrow = 3, ncol = 3)

X
X
X

## [,11 [,2] [,3]
## [1,] 1 4 7
## [2,] 2 5 8
## [3,] 3 6 9

o I TIIANEDDEERZRNTULD,

o II\XZED x (INT <L
o AXZFED X (F475!

26/ 80



1T DIFRIF

o T JAILRTEmatrix() (FFNTAD TRT NLDERZLANMNZ DD T, T30 TUHERNZ
elFnUE byrow = TRUE &9 B,

Y = matrix(x, nrow = 3, ncol = 3, byrow = TRUE)
Y

## [,11 [,2] [,3]
#4 [1,] 1 2 3
#4 [2,] 4 5 6
## [3,] 7 8 9

e ECOERNMNFUWTIIIRDKXD CFRTE D,

Z = matrix(0, 2, 4)

Z

#it [,11 [,2] [,3] [,4]
## [1,] 0 0 0 0

#4 [2,] 0 0 0 0 271780



175 DIRE
. FIDBHE [ THUETES.

o {THNITIRITIRD T, HRFHBAITDIETE UIRTNUIEIR SR,

e X D117 25HDER X132 ZHUS I DIEE5RDLD(CT D,

X

H# [,1] [,2] [,3]
## [1,] 1 4 7
## [2,] 2 5 8
## [3,] 3 6 9
X[1, 2]

## [1] 4
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175 DIRE

o T-HDHEEELTCYIDEITZLEETED,
X[1, ]
#4 [11 1 4 7

X[, 2]

## [1] 4 5 6
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1T DIFRIF

o RUNMLZITTHS (rbind()) LD, FITHES (cbind()) LIZDUT. 1TZEMT D
EBTED,

x = 1:9
rev(x)

## [1] 9 8 76 54321
rep(l, 9)

## [1] 111111111
rbind(x, rev(x), rep(l, 9))

##  [,1] [,2] [,31 [,4] [,5]1 [,e] [,7]1 [,8] [,9]
## X 1 2 3 4 5 6 7 8 9
## 9 8 7 6 5 4 3 2 1
## 1 1 1 1 1 1 1 1 1 30/ 80



1T DIEE
o CNSOBMERANDEEE, 178 - B ZEDIFTDITEMNTED,

cbind(col_1 = x, col_2

##
##
##
##
##
##
##
##
##
##

[1,]
[2,]
[3,]
[4,]
[5,]
[6,]
[7,]
[8,]
[9,]

col_1 col_2 col_

1

O oo ~NO UL~ WN

9

R N WS OO N

H R R R R HERRRPW

rev(x), col_3 rep(l, 9))
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THIEE

o ITHGTEDERNZRT .

X < XX X

##
##
##

##
##
##
##

1:9
9:1

[1,]
[2,]
[3,]

[1,]
[2,]
[3,]

matrix(x, 3, 3)
matrix(y, 3, 3)

[,1] [,2] [,3]

1
2
3

4
5
6

-
8
9

[,11 [,2] [,3]

9
8
7

6
5
4

3
2
1
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BUHE - 5|28

##
##
##
##

##
##
##
##

[1,]
[2,]
[3,]

[1,]
[2,]
[3,]

[,11 [,2] [,3]

10
10
10

10 10
10 10
10 10

[,2]1 [,3]
-2 4
0 6
2 8
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BRI LOBHTE - BIDE

##
##
##
##

##
##
##
##

o X * Y (IITHIDIETIEZIRL THDERCEDIE X OY THD,
e X / YERERIC. BERC EDEF THD.

[,11 [,2] [,3]

[1,] 9 24
[2,] 16 25
[3,] 21 24

/Y

[,1]

21
16
9

[,2] [,3]

[1,] 0.1111111 0.6666667 2.333333
[2,] 0.2500000 1.0000000 4.000000
[3,] 0.4285714 1.5000000 9.000000
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1THDiE

o 1THIDIE XY (CIF %*x% Z{FD,

X %%x% Y

##
##
##
##

o B EITH X #B/BCE t() BES,

[1,]
[2,]
[3,]

t(X)

##
##
##
##

[1,]
[2,]
[3,]

[,11 [,2]1 [,3]

90
114
138

54
69
84

18
24
30

[,11 [,2] [,3]

1
4
7

2
5
8

3
6
9
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1511751

e solve() (& 175 Z AIERIRSIEETE Z 1 #iRT,

Z = matrix(c(9, 2, -3, 2, 4, -2, -3, -2, 16), 3, byrow
Z
#i#t [,11 [,2] [,3]
## [1,] 9 2 -3
## [3,] -3 -2 16
solve(Z)
## [,1] [,2] [,3]
## [1,] 0.12931034 -0.05603448 0.01724138
## [2,] -0.05603448 0.29094828 0.02586207
## [3,] 0.01724138 0.02586207 0.06896552

TRUE)
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BITHIDhEER

o WITHINE L ALHESNTLIMENDBZHIC. Z 1 Z ZABLTHES, BUELITN
(L. BATHIRE N END(ET THD.

solve(Z) %*% Z

##
##
##
##

diag(3)

##
##
##
##

[,1]

[,2] [,3]

[1,] 1.000000e+00 -6.245005e-17 0.000000e+00

[2,] 8.326673e-17

1.000000e+00 5.551115e-17

[3,] 2.775558e-17 0.000000e+00 1.000000e+00

[1,]
[2,]
[3,]

[,11 [,2] [,3]

1
0]
0

0
1
0

0
0
1

all.equal(solve(Z) %*% Z, diag(3))
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5&Do &8

o RDEVHERN (AKAIER) Z1THWGIREE L.

21 + 319 = 10
Yri + x9 = 20

e B> b EDAEXZ. $2\times 2$ DITH A ZAHWT Ax = y DEICEZTBEULTHLKL D,
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1Y DY

o ITHIDRITVIBIRZHIS I DICHDELEMNAR SN TULD,

X = matrix(1l:6, 2, 3)
X

#it [,11 [,2] [,3]
## [1,] 1 3 5
## [2,] 2 4 6
dim(X)

## [1] 2 3

rowSums (X)

## [1] 9 12
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1T D45
colSums (X)

## [1] 3 7 11
rowMeans (X)

## [1] 3 4

colMeans (X)

## [1] 1.5 3.5 5.5

40/ 80



AR - BAITTYY

e diag() BT ZANTDE. MABERHNHDEND.

diag(Z)
## [1] 9 4 16

o B Z5RDLEMAITHINEEND,
diag(1:5)

## [,1] [,2] [,3]1 [,4] [,5]
#4 [1,] 1 0 0 0
#4 [2,] 0
## [3,] 0
## [4,] 0
## [5,] 0

© 0 OoN
U © © o

0 0]
3 0]
0 4
0 0]
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AT

o FMEZ5ZXDL. EDEICILUTRTDEMAATIINED=ND.,
diag(5)

i [,11 [,2] [,3] [,4] [,5]
#4 [1,] 1 0 0 0
#4 [2,] 0
## [3,] 0
#4 [4,] 0

0

0
0
1
## [5,] 0

OO OMO)

0
1
0
0

(OB ORNORE
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UX b~
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UX b~

e URXNMNIZEBREDERZ

O ImRFI(FXUED
o BERDOB(LRINIRLY

list(42, "Hello", TRUE)

##
##
##
##
##
##
##
##

[[1]]
[1] 42

[[2]]
[1] "Hello"

[[3]]
[1] TRUE

FT 9 —IRITTDT —HEBE TH D,
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{5

ex_Tlist = list(

a=c(1, 2, 3, 4),

b = TRUE,

c = "Hello!",

d = function(arg = 42) {print("Hello World!")},
e = diag(5)
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UX MDOEZRHUS

o JXMDERIINZDDHETHETED,
1. $ HEF
2. []

ex_TlistSe

## [,1] [,2] [,3]1 [,4] [,5]
#4 [1,] 1 0 0 0 0
#4 [2,] 0 1 0 0 0
#4 [3,] 0 0 1 0 0
#4 [4,] 0 0 0 1 0
## [5,] 0 0 0 0 1

ex_list[1:2]

## Sa
## [1] 1 2 3 4
##



UX MDOEZRHUS

eX_-L'iSt[C("e", ||au)]

## Se

#it [,11 [,2]1 [,3] [,4] [,5]

## [1,] 1 0 0
## [2,] 0
## [3,] 0
B4 [4,] 0
## [5,] 0
H#

## Sa

## [1] 1 2 3 4

1 0
0 1
0 0
0 0

ex_Llist["e"]

## Se

## [,11 [,2] [,3]
## [1,] 1 0 0
## [2,] 0 1 0
## [3,] 0 0 1
B4 [4,] 0 0 0

0

0]
0]
1
0]

[,4]

= © o

0

H o © O

[,5]

O OO
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T—FIL—A

o RiEEAI Do
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wlE4EIS
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if 3
o ifXIFIRDILDIPEESZE L TL\D,

if (ees) {
some R code
} else {
more R code

}
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il : x &y OXRINNER

X <=1
y <- 3
if (x > y) {

zZ <- X *x Yy
print("x is larger than y")
} else {
z <- X +5 %y
print("x is less than or equal to y")

}

## [1] "x is less than or equal to y"

## [1] 16

51780



ifelse BA%Y

e RICITEifelse() EAHHAREEINTLD,
o BEX BNIEFGICEDWTEZHE T D,

ifelse(4 > 3, 1, 0)
## [1] 1

o ifelse() INTNIVICERHATEIDNEKL,

fib <- c(1, 1, 2, 3, 5, 8, 13, 21)
ifelse(fib > 6, "Foo", "Bar")

## [l] IlBar-ll ||Bar|| IlBar-ll ||Bar|| llBar-ll "FOO" IIFOOII "FOO"
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for X

o for X(&. —EDEIFIZITRIUFHRESEIZEDIRT,

X <= 11:15

for (i in 1:5) {
x[i1] <= x[i] * 2

}

X

## [1] 22 24 26 28 30
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for X

o for XIZTOUS=ZIJEETRRICFIHEINDHEEE TH D,
e R TIINRYT NUELEENEZESNTULDDT., TEIRDENDRVLAHNKLY,
o RD for XIFEWEWDZETELEL,

X <- 11:15
X <= X x 2
X

## [1] 22 24 26 28 30
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£

o BEZEDSICIT,

o B BZ AL,
o Mo ZDOR(CHIE=Z AU,
o MH>ZZFHU B,

e 5|ZX (argument) &EI(FBEAENANDIERDZETHD,

# CNIETE
# INOT RUN
function_name(argl = 10, arg2 = 20)

e BHHIOBEHZIFNT DZLEETED,
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{5

o ffi . ZERDIFHEAL

o FENZ/FRR T D LT
1.z ZE5XD. 8. hDOHMDYPITVERIZDITD &,
2. function() Z{FE> oI =TT D,
3. {} DIEMCREAENITDIRFZ RN T D,
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BZIDER

standardize <- function(x) {
m <- mean(x)
std <- sd(x)
result <- (x - m) / std
return(result)

o BI#%(d standardize
o 5|ZNZ x
e return() T/
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A ZE{EDOTHD

o BHEFINLTHELS.
e N(2,25) h'5 10 EAEERD T,

test_sample <- rnorm(n = 10, mean = 2, sd = 5)
test_sample

## [1] 0.3420878 -2.8632418 -4.2518933 -2.1620763
## [7] -1.0157150 -0.6918263 3.0929875 3.4847199

standardize(x = test_sample)

## [1] -0.1189401 -1.0034068 -1.3865861 -0.8099298
## [7] -0.4936071 -0.4042345 0.6401329 0.7482261

5.5012461

1.3046588

6.2950079

1.5236865
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T J A )L bD5IEY

e TIAILNDEIEIEET D LEETED,

power_of_num = function(num, power = 2) {
num A power

}
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{5

o BAMDBEHZEHBIHIC. SEFRPOAZRLTHD. 2T 10° = 100 Z51ET 3.
power_of_num(10)

## [1] 100

power_of_num(10, 2)

## [1] 100

power_of_num(num = 10, power = 2)

## [1] 100

power_of_num(power = 2, num = 10)

## [1] 100
61/80



R BIEDIERF

o BHEAEIETLURMES. BIBOIEEHNBEEICR> T D, UTFTlE. 10° TFa< 219 niste
N3,

power_of_num(2, 10)
## [1] 1024

o T IAILMDENTEE D TULVRWVEIICADZEZRWGEE., T5—I(C15,

power_of_num(power = 5)
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SADE

o EARDEE TIBD TR I DR EFR L. T IAIL hDSIEOEECDODWTCEHFUSH THK
50

e TIAIKNTIE. RPN o2 RETET B, TNE 2 &T 3,

1 n
2 _ Z —\2
S_n—l (z —2)

=1

e BEICETD<. METIIHVVERDEDMETIE 6° B389 3,
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BZIDER

get_var = function(x, unbiased = TRUE) {

if (unbiased == TRUE){
n = length(x) - 1

} else if (unbiased == FALSE){
n = length(x)

}

(1 / n) x sum((x - mean(x)) » 2)
+
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sk 1

get_var (test_sample)

## [1] 13.13356

get_var (test_sample, unbiased = TRUE)
## [1] 13.13356

var (test_sample)

## [1] 13.13356
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Y

o {ER% UTZREAEINEAFED DOFEENZ L. R [CEESINTULD var () BB EIEN—UZ, RIC. &
RTRL o DEEERETET B,

get_var(test_sample, unbiased = FALSE)

## [1] 11.8202
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Data frame
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Introduction

e A data frame is the most common way that we store and interact with data in this course.

example_data = data.frame(x

y
z

C(l) 3) 5’ 7’ 9) l, 3, 5) 7) 9))
c(rep("Hello", 9), "Goodbye"),
rep(c(TRUE, FALSE), 5))

e A data frame is a list of vectors.
o Each vector must contain the same data type
o The difference vectors can store different data types.
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PEZR3

example_data

## X y z
## 1 1 Hello TRUE
## 2 3 Hello FALSE
## 3 5 Hello TRUE
## 4 7 Hello FALSE
## 5 9 Hello TRUE
## 6 1 Hello FALSE
## 7 3 Hello TRUE
## 8 5 Hello FALSE
## 9 7 Hello TRUE
## 10 9 Goodbye FALSE
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SF—AIL—ALEBCSVI7ALITRETD

e write.csv save (or export) the dataframe in . csv format.

write.csv(example_data, "example-data.csv'", row.names = FALSE)
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Load csv file

e We can also import data from various file types in into R, as well as use data stored in
packages.
e Read csv file into R.
o read.csv () function as default
o read_csv () function from the readr package. This is faster for larger data.

library(readr)
example_data_from_csv = read.csv("example-data.csv")
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Note:

e Note: This particular line of code assumes that the file example_data. csv exists in your
current working directory.
e The current working directory is the folder that you are working with. To see this, you type

getwd ()
## [1] "C:/Users/tahol/OneDrive/ ¥+ 1 X2 /GitHub/Applied_Econometrics_JPN/02_R_Programming"

e If you want to set the working directory, use setwd () function

setwd(dir = "directory path" )
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Examine dataframe

e Inside the ggplot2 package is a dataset called mpg. By loading the package using the
library () function, we can now access mpg.

library(ggplot2)
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Examine dataframe

e Three things we would generally like to do with data:

e To look at the data, we have two useful commands: head () and str ()

head (mpg, n

## # A tibble:

##
##
##
##
##
##
##

a b WN B

o Look at the raw data.
o Understand the data. (Where did it come from? What are the variables? Etc.)

o Visualize the data.

5 x 11

manufacturer model displ year
<chr> <dbl> <int>

<chr>
audi
audi
audi
audi
audi

a4
a4
a4
a4
a4

1.
.8

N NN R

8

1999
1999
2008
2008
1999

cyl
<int>

(O I S R

trans
<chr>
auto(15)
manual(m5)
manual(mé6)
auto(av)
auto(15)

drv cty
<chr> <int>
f 18
f 21
f 20
f 21
f 16

hwy
<int>
29

29

31

30

26

1l
<chr>

T T T T O

class
<chr>

compa...
compa...
compa...
compa...
compa...
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str () function

e The function str () will display the "structure" of the data frame.
o It will display the number of observations and variables, list the variables, give the type
of each variable, and show some elements of each variable.

o This information can also be found in the "Environment" window in RStudio.

str(mpg)

## tibble [234 x 11] (S3: tbl_df/tbl/data.frame)

##
##
##
##
##
##
##
##
##
##
##

B2 Vo V) i V) S V) S Vo S Vo L Vo B Vo LB Vo B Vo

manufacturer:
mode'l
displ
year
cyl
trans
drv
cty
hwy
fl
class

chr

: chr
T onum
¢ int
¢ int
: chr
: chr
: int
: int
: chr
: chr

[1:
[1:
[1:
[1:
[1:
[1:
[1:
[1:
[1:
[1:
[1:

234]
234]
234]
234]
234]
234]
234]
234]
234]
234]
234]

"audi" "audi" "audi" "audi"
lla4|l ||a4ll ||a4|| Ha4|| .
1.81.8222.82.83.11.81.82 ...

1999 1999 2008 2008 1999 1999 20608 1999 1999 2008 ...

4444666444 ...

"auto(15)" "manual(m5)" "manual(mé6)" "auto(av)"
II-FII II-FII II-FII II-FII v e

18 21 20 21 16 18 18 18 16 20 ...

29 29 31 30 26 26 27 26 25 28 ...

llpll llpll llpll llpll
"compact" "compact" "compact" "compact"
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names () function

e names () function to obtain names of the variables in the dataset

names (mpg)

##
##
##

[1]
[6]
[11]

"manufacturer" "model"
"trans" "drv"
"class"

Ild-isp'l-ll llyearll lle'Lll
”Cty” Ithyll llf'l-ll

e To access one of the variables as a vector, we use the $ operator.

mpgsyear
#4  [1]
##  [16]
## [31]
##  [46]
## [61]
## [76]
## [91]
[106]

##
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Dimension of dataframe

e We canusethedim(), nrow() and ncol() functions to obtain information about the
dimension of the data frame.

dim(mpg)

## [1] 234 11
nrow(mpg)

## [1] 234
ncol (mpg)

## [1] 11
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Subsetting data

e Subsetting data frames can work much like subsetting matrices using square brackets, [, ].

e Here, we find fuel efficient vehicles earning over 35 miles per gallon and only display
manufacturer, model and year.

mpg[mpg$hwy > 35, c("manufacturer", "model", "year")]

## # A tibble:
manufacturer model

##
##
##
##
##
##
##
##

O b~ WNR

<chr>
honda
honda
toyota
volkswagen
volkswagen
volkswagen

6 x 3

<chr>
civic
civic
corolla
jetta

new beetle
new beetle

year
<int>
2008
2008
2008
1999
1999
1999
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Subseting data (cont.d)

e An alternative would be to use the subset () function, which has a much more readable
syntax.

subset(mpg,
subset = hwy > 35,
select = c("manufacturer", "model", "year"))
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dplyr package

e |astly, we could use the filter and select functions from the dplyr package which
introduces the %>% operator from the magrittr package.

library(dplyr)

mpg %>%
filter (hwy > 35) %>%
select(manufacturer, model, year)
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