Getting started with R

Prof. Eric A. Suess

Code from Appendix B in an R Notebook.

3 +6

## [1] 9

2+ 3

## [1] 5

x <- c¢(4,5,3,2)
X

## [1] 4 5 3 2
y <- seq(1,4)

y

## [1] 1 2 3 4

mean (x)

## [1] 3.5
sd(y)

## [1] 1.290994

Reading in data from a website.

ds <- read.csv("http://nhorton.people.amherst.edu/r2/datasets/help.csv")

ds

#t id e2bl gibl ill
#it 1 1 NA 0 NA
##t 2 2 NA 0 8
## 3 3 NA 0 NA
#t 4 4 NA 0 NA
## 5 5 NA 0 64
#t 6 6 NA 0 1
#it 7 7 NA NA NA
## 8 8 1 0 NA
## 9 9 1 0 12
## 10 10 1 0 13
##t 11 11 NA NA NA
#it 12 12 NA 0 NA
## 13 14 2 0 13
## 14 15 NA 0 6
## 15 16 1 0 NA
#t 16 17 4 0 NA
#t 17 18 NA 0 NA
## 18 19 NA 0 NA
## 19 20 NA 0 NA
## 20 21 NA 0 NA
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mcsl cesdl indtotl drugriskl sexriskl

.234798 7 5 0 1
. 726955 11 12 0 0
.771305 14 99 13 4
659246 44 97 0 4
674210 26 55 0 4
.069170 23 12 0 4

NA NA NA NA NA
.063587 18 82 0 4
876272 33 92 8 4
.798630 37 104 14 5

NA NA NA NA NA
.452202 8 0 0 0
. 784222 37 88 0 2
698765 3 17 0 3
333305 24 85 0 8
586769 19 83 0 6
129391 7 30 0 5
.554955 25 0 0 0
.530304 15 4 0 3
038582 24 31 0 2
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22 0 0 4 2 0 0
23 82 1 4 2 150 0
24 62 0 6 1 0 5
25 NA NA NA NA 0 0
26 NA NA NA NA 0 0
27 9 0 3 0 10 10
28 NA NA NA NA 0 0
29 71 0 2 2 3 10
30 2 0 2 1 4 7
31 109 0 6 0 46 14
32 1 0 0 1 7 0
33 40 0 1 0 0 0
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NA
NA

NA
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NA
NA

NA
106
24
158
191
NA
NA
61
30
176
NA
260
268
NA
210

165
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154
15
235
33
NA
NA
32

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
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443
444
445
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448
449
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451
452
453
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NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

linkstatus dayslink female substance

1
NA

O = O O

225
NA
365
343
57
365

0

= O = O O

cocaine
alcohol
heroin
heroin
cocaine
cocaine

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

racegrp
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black
white
black
white
black
black

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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NA
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NA
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334
365
365
382
365
365
365

22
443

41
405
449

49
367
391
272
293
428
365

56
361
365

79
364
365
203
354

29
365
365
365
365
365
414
414

43

38
264

14
377
321

NA

26

18
365
171

27
190

30
365
365

19
365
400
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cocaine
alcohol
alcohol

heroin

heroin
alcohol
alcohol
cocaine
alcohol

heroin

heroin
cocaine

heroin
cocaine

heroin
cocaine
alcohol
cocaine
cocaine
cocaine

heroin
alcohol
cocaine
alcohol
alcohol
cocaine
cocaine
cocaine
alcohol
alcohol

heroin
alcohol

heroin
cocaine
cocaine
cocaine

heroin
alcohol
cocaine
alcohol

heroin
cocaine

heroin
alcohol
cocaine
alcohol
cocaine
alcohol
alcohol

heroin
cocaine
alcohol

heroin
cocaine

black
white
white
white
white
black
white
black
white
hispanic
black
other
white
black
black
black
white
black
black
white
black
white
black
black
black
black
black
black
black
white
black
white
hispanic
white
black
black
white
black
black
black
black
black
other
black
black
white
other
white
black
black
black
white
hispanic
black
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61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
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NA
NA

=
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=
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NA

= O

NA

o O

NA

o

NA
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NA

365
431
195
34
133
48
NA
NA
365
129
NA
35
365
439
44
365
7
35
365
143
365
115
386
365
63
365
35
NA
365
38
136
37
217
349
NA
365
16
NA
60
365
365
399
NA
112
365
NA
18
365
41
358
169
365
325
NA

H O OO R, FPF OFR,ROOOODODODODOOFRrROOOFFH OO OOODODODODOOHHOOODODODODODOODODOOFHrFH,HOOKrOODOo

alcohol
alcohol
alcohol
alcohol

heroin
alcohol
cocaine

heroin
cocaine
cocaine
cocaine
cocaine

heroin
cocaine
alcohol

heroin

heroin
cocaine
alcohol
alcohol
cocaine
alcohol
alcohol

heroin

heroin
cocaine

heroin
cocaine
alcohol
alcohol
cocaine
cocaine
alcohol
cocaine
cocaine
cocaine
alcohol

heroin
alcohol
alcohol

heroin
alcohol
alcohol

heroin
alcohol
cocaine
cocaine
alcohol
alcohol
cocaine
cocaine
alcohol

heroin

heroin

black
white
black
black
white
white
white
white
black
white
white
black
black
black
white

hispanic

white
black
black
black
black
other
white
black
white
black

hispanic

black
white
other
black
black
white
black
black
black
black
white
white
white
white
black
black
white
black
black

hispanic
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
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137
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142
143
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345
17
104
36
365
365
NA
49
90
169
399
28
358
365
387
193
126
365
52
413
50
NA
106
42
303
30
113
365
369
365
98
338
365
414
58
368
364
365
365
365
365
380
365
38
31
330
365
427
443
29
218
365
405
45

P P, OFRP OO, P OO0OO0OO0OFRFR OFRFRFOOODODODODODOOFHROODODOOOHOOFRrHROOOFr,ROFRPROFR,RFOOOFr,rOOKr OOHRDoOo

cocaine
cocaine
alcohol
cocaine
cocaine
alcohol
alcohol
alcohol
cocaine
cocaine

heroin
cocaine
alcohol
cocaine
alcohol
alcohol
alcohol

heroin

heroin
cocaine
alcohol
alcohol
cocaine
cocaine

heroin
cocaine
cocaine
alcohol
cocaine
cocaine

heroin

heroin
alcohol

heroin
alcohol
alcohol
cocaine
cocaine
alcohol
cocaine
alcohol
alcohol

heroin
alcohol
alcohol

heroin

heroin
alcohol

heroin
cocaine
cocaine
cocaine
alcohol
alcohol

other
black
black
black
black
white
white
white
black
black
black
other
white
black
black

hispanic

black
black
white
white
white
white
black
other
black
black
black
white
black
black
white
other
white
white
white
black
black
black
white
black
white
white
black
white

hispanic

other
white

hispanic
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170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
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191
192
193
194
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196
197
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207
208
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211
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218
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14
424
370

NA

17
365
146

15

14
140
365
365
365
348

48

32
365

18
365
407

30
365

78
365

NA
406
365

22
365

63

78
365
365
348
357

12

50
365
136

22

70
365
331
365

76
183
428
365

43
307
365
353

37

O OO OO P OOFRPROFRFRFOOOFR,R P OOOFR,RFPFOOODOOHH P POFRPROOFRPR PP OOOFRFOOODOOORrEFrHOOROHO

alcohol

heroin
cocaine
cocaine
cocaine

heroin
cocaine
alcohol
alcohol
cocaine

heroin

heroin

heroin

heroin
cocaine
alcohol
alcohol
alcohol

heroin

heroin
cocaine
cocaine
cocaine
alcohol

heroin
cocaine
cocaine
alcohol
alcohol

heroin
cocaine

heroin
alcohol
cocaine
alcohol
alcohol
alcohol
cocaine
cocaine
alcohol
cocaine
cocaine
alcohol
alcohol

heroin
alcohol
cocaine
cocaine

white
white
black

hispanic

black
white
black
white
black
black
other
black
white
black
black
black
black
black
other
white
white
black
black

hispanic

white
white
black
black
black
white
black
white
white
black
white
black
black
black
black
white
black
other
white
black
black
white
black
black

heroin hispanic

cocaine

heroin
cocaine
alcohol
cocaine
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349
272

40

37
365
329
442
326
452

24
359
336
365
379
434

12
294
365

21
350
440
236
365

35

29
456
279
365
365
349

46
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365
365

83

79
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365
365
365

41

17
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alcohol
alcohol
heroin
cocaine
cocaine
cocaine
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cocaine
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heroin
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alcohol
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cocaine
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cocaine
cocaine
cocaine
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cocaine
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alcohol
heroin
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cocaine
cocaine
alcohol
heroin
alcohol
heroin
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alcohol
heroin
heroin
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heroin
heroin
heroin
alcohol
heroin
cocaine
cocaine
heroin
heroin
alcohol
alcohol
heroin
heroin
cocaine
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alcohol
heroin
heroin

white
white
black
black
black
black
black
black
white
hispanic
black
white
black
black
black
black
black
black
black
black
black
black
black
white
white
black
hispanic
white
white
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other
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other
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other
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310
311
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318
365
365
358
427
441
30
41
285
412
324
15
374
293
365
373
356
21
365
17
365
33
303
449
7
35
365
32
365
365
41
365
32
349
393
NA
302
364
365
337
31

359
361
80
365
14
398
40
40
74
308
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cocaine
alcohol
alcohol
cocaine
alcohol
cocaine

heroin

heroin
cocaine
alcohol
alcohol

heroin

heroin

heroin
alcohol
cocaine
alcohol
alcohol
alcohol

heroin
cocaine
cocaine

heroin
alcohol
alcohol
alcohol
alcohol
alcohol
alcohol
alcohol

heroin

heroin
alcohol
cocaine
alcohol
cocaine
alcohol
cocaine

heroin
cocaine
cocaine
alcohol

heroin
cocaine

heroin
cocaine
cocaine
cocaine

heroin
alcohol
cocaine

heroin
alcohol
alcohol

black
black
black
black
black
black
white
black
black
white
black
white
other
other
white
black
black
hispanic
other
white
black
black
hispanic
hispanic
white
white
hispanic
black
white
black
white
black
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black
white
black
white
black
white
black
black
white
hispanic
black
hispanic
black
black
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hispanic
white
hispanic
white
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white
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331
332
333
334
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336
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340
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343
344
345
346
347
348
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351
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356
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361
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300
361
393

350
365

21
296

19
123

44
365
363

33
152
365
338
365
365
365
356
331
309
289
306
410
362
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16
340
365

11
365

41
292
376
449

370
393
365
166

89
418
247
322
265
365

NA

98
365
345
365
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alcohol hispanic

cocaine
cocaine
alcohol
alcohol
alcohol
alcohol
heroin
cocaine
cocaine
cocaine
cocaine
cocaine
heroin
cocaine
alcohol
cocaine
heroin
cocaine
heroin
heroin
cocaine
heroin
heroin
heroin
alcohol
heroin
alcohol
alcohol
heroin
heroin
alcohol
alcohol
alcohol
cocaine
heroin
heroin
heroin
heroin
alcohol
alcohol
alcohol
alcohol
alcohol
heroin
alcohol
heroin
alcohol
cocaine
heroin
alcohol
cocaine
cocaine
cocaine

black

hispanic

white
white
black
black
black
black
black
black
black
black
black
black
other
black
white
black
white
white
black

hispanic

black
white
white
black
white

hispanic

other

hispanic

black
white

hispanic

black
black
white
black
white
white
other
white
black

hispanic
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385
386
387
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389
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392
393
394
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396
397
398
399
400
401
402
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404
405
406
407
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409
410
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417
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20
286
365

34
365
365
365
365
365
365

85
365
365

NA
365
365
118
365

68
365
365
365

44

NA
365
365
365
365
365

44

10

87
365
365

NA
115
365
365

365
365

28
365
365
365
365

64
365

NA
365
365
365
365
365
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heroin

heroin
alcohol
alcohol
alcohol

heroin
alcohol
cocaine
alcohol
cocaine
cocaine
alcohol
alcohol

heroin
cocaine

heroin
alcohol
alcohol
cocaine

heroin
alcohol
alcohol

heroin
alcohol
alcohol
alcohol
alcohol

heroin
alcohol

heroin
alcohol

heroin
cocaine
alcohol

heroin
alcohol
cocaine
cocaine
cocaine
cocaine
cocaine
cocaine
cocaine
cocaine
alcohol
cocaine
cocaine
alcohol
alcohol
alcohol

heroin

heroin

heroin
alcohol

hispanic
black
white
white
white
white
black
hispanic
black
black
other
white
hispanic
white
black
hispanic
white
white
white
white
white
white
white
white
black
white
white
black
hispanic
other
other
hispanic
white
black
hispanic
white
black
hispanic
black
black
white
black
black
black
white
black
white
white
white
white
white
white
hispanic
white
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##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

mean (ds$age)

## [1] 35.65342
with(ds,mean(age))

## [1] 35.65342
ds$age[1:15]

##

Functions.

help(mean)

example (mean)

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

Vectors

x <- ¢c(5, 7, 9, 13,

X

##

439
440
441
442
443
444
445
446
447
448
449
450
451
452
453

= O O

=
=

O OO OO OO O O

365
365

NA

365
365
365
365
365
365

365
365
365

OO P OO0OOFHrH OO, OOOOOo

alcohol
alcohol
heroin
alcohol
heroin
alcohol
alcohol
heroin
alcohol
heroin
heroin
alcohol
heroin
cocaine
alcohol

white
white
white
white

hispanic
hispanic

other
black

hispanic

white
white
white
white
black
white

[1] 37 37 26 39 32 47 49 28 50 39 34 58 58 60 36

mean>

mean>

mean>
[1] 8.

[1]

x[2]

## [1] 7
x[c(2,3)]

## [1]1 7 9

x[1:5]

xm <- mean(x)

x <- c(0:10, 50)

c(xm, mean(x, trim

-4, 8)

5 7 913 -4 8



## [1] 5 7 9 13 -4
x[-6]

## [1] 5 7 9 13 -4

Lists

newlist <- list(first = "hello", second = 42, Bob = TRUE)
is.list(newlist)

## [1] TRUE

newlist

## $first

## [1] "hello"
##

## $second

## [1] 42

##

## $Bob

## [1] TRUE

newlist$first

## [1] "hello"

Matricies

A <- matrix(x, 2, 3)
is.matrix(A)

## [1] TRUE
A
#it [,11 [,2]1 [,3]

#t [1,] 5 9 -4
## [2,] 7 13 8

Af2,3]

## [1] 8

Dataframes
y <- rep(11l, length(x))
y

## [1] 11 11 11 11 11 11

ds <- data.frame(x,y)
ds
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## Xy
## 1 5 11
## 2 7 11
## 3 9 11
## 4 13 11
## 5 -4 11
## 6 8 11

is.data.frame(ds)

## [1] TRUE

Tidyverse tibble

library(tidyverse)
tbl <- as.tibble(ds)
class(tbl)

## [1] "tbl_df" "tbl" "data.frame"
tbl

## # A tibble: 6 x 2

## X y
## <dbl> <dbl>
## 1 5 11
## 2 7 11
## 3 9 11
## 4 13 11
## 5 -4 11
## 6 8 11
Functions

vals <- rnorm(1000)
quantile(vals)

## 0% 25% 50% 75% 100%
## -3.01337304 -0.67092682 0.02742009 0.66278156 3.00794633

Useful function to see what version of R you are running and what packages are
loaded.

sessionInfo()

## R version 3.4.4 (2018-03-15)

## Platform: x86_64-pc-linux-gnu (64-bit)

## Running under: Debian GNU/Linux 9 (stretch)
##

## Matrix products: default

## BLAS: /usr/lib/openblas-base/libblas.so.3
## LAPACK: /usr/lib/libopenblasp-r0.2.19.so0
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##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

locale:
[1] LC_CTYPE=en_US.UTF-8 LC_NUMERIC=C
[3] LC_TIME=en_US.UTF-8 LC_COLLATE=en_US.UTF-8
[6] LC_MONETARY=en_US.UTF-8 LC_MESSAGES=en_US.UTF-8
[7] LC_PAPER=en_US.UTF-8 LC_NAME=C
[9] LC_ADDRESS=C LC_TELEPHONE=C

[11] LC_MEASUREMENT=en_US.UTF-8 LC_IDENTIFICATION=C

attached base packages:
[1] stats graphics grDevices utils datasets methods  Dbase

other attached packages:

[1] forcats_0.3.0 stringr_1.3.1 dplyr_0.7.7 purrr_0.2.5
[5] readr_1.1.1 tidyr_0.8.2 tibble_1.4.2 ggplot2_3.1.0
[9] tidyverse_1.2.1
loaded via a namespace (and not attached):
[1] Recpp_1.0.1 cellranger_1.1.0 pillar_1.3.0 compiler_3.4.4
[5] plyr_1.8.4 bindr_0.1.1 tools_3.4.4 digest_0.6.18
[9] lubridate_1.7.4 jsonlite_1.5 evaluate_0.12 nlme_3.1-137
[13] gtable_0.2.0 lattice_0.20-35 pkgconfig 2.0.2 rlang_0.3.0.1
[17] cli_1.0.1 rstudioapi_0.8 yaml_2.2.0 haven_1.1.2
[21] bindrcpp_0.2.2 withr_2.1.2 xml2_1.2.0 httr_1.3.1
[25] knitr_1.20 hms_0.4.2 rprojroot_1.3-2 grid_3.4.4
[29] tidyselect_0.2.5 glue_1.3.0 R6_2.3.0 fansi 0.4.0
[33] readx1l_1.1.0 rmarkdown_1.10 modelr_0.1.2 magrittr_1.5
[37] backports_1.1.2 scales_1.0.0 htmltools_0.3.6 rvest_0.3.2
[41] assertthat_0.2.0 colorspace_1.3-2 utf8_1.1.4 stringi_1.2.4
[45] lazyeval_0.2.1 munsell_0.5.0 broom_0.5.0 crayon_1.3.4
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