Data Analysis Tools and 2021.05.25
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R for Data Science
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7>
#>
#>
#>
#>
#>
#>
#>
#>
#>
#>
#>
#>

TZE TR (Filter()).,
RATREATEHTHEF (arrange()).

TRAPRIEIVE & (select()).

s LA 722 B i R A B

—

Rt 2 MHME RS A — RS

Xt
gl

L 4

arrange(flights, year, month, day)

(mutate())o

(summarize()),

# A tibble: 336,776 x 19
year month
<int> <int> <int>

#>
#>
#>
#>
#>
#>
filter(flights, month == 1, day == 1) 4>
# A tibble: 842 x 19 #
year month day dep time sched dep time dep delay #
<int> <int> <int> <int> <int> <dbl> #>
1 2013 1 1 517 515 2 #>
2 2013 1 1 533 529 4 PR
3 2013 1 1 542 540 2 #>
4 2013 1 1 544 545 -1 #>
5 2013 1 1 554 600 -6
6 2013 1 1 554 558 -4
# ... with 836 more rows, and 13 more variables:
# arr_time <int>, sched arr_time <int>, arr_delay <dbl>,
# carrier <chr>, flight <int>, tailnum <chr>,origin <chr>,
# dest <chr>, air_time <dbl>, distance <dbl>, hour <dbl>,
# minute <dbl>, time hour <dttm>

#>

HH BTN AN WNDRK

2013
2013
2013
2013
2013
2013

1

N AR R

tidyverse

plyr

day dep time sched dep time dep delay

N ARk R

1

<int>
517
533
542
544
554
554

<int>
515
529
540
545
600
558

<dbl>
2

4

2

-1

-6

-4

. with 3.368e+05 more rows, and 13 more variables:
arr_time <int>, sched arr_time <int>, arr_delay <dbl>,
carrier <chr>, flight <int>, tailnum <chr>, origin <chr>,
dest <chr>, air_time <dbl>, distance <dbl>, hour <dbl>,
minute <dbl>, time hour <dttm>
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R Data

Science
nchar() ITTEXFRFRIEX
substr(s,start,stop) B R— N F A=A &
strsplit(x,split) E SP | i’[ﬁﬁ]\ %U ?—f{rf |J':T_| %X H E/\] 7TD %
toupper(x), tolower() /NG EE A
paste(..., sep="") EiRF T
grep(pattern,x,ignore.case=FALSE,fixed=FLASE) TE%;J'—Z
sub(pattern,replacement,x,ignore.case=FALSE,fixed=FLASE) TE% ,'d%f EEE;E Tﬁ%




R Data

Science

> paste("My","Job")

[1] "My Job"

>

> labs <- paste("X",1:6, sep="")
> labs

[1] "X1" "X2" "X3" "X4" "X5" "Xo"
>

> paste("Today is", date())

[1] "Today 1is Wed Mar 2 12:41:21 2016"
>

> paste(c("a","b"),collapse=".")

[1-] "a . bll



R Data SO ST A6

Science

> cat("X2—mMg", "2 357", "', "11 13 17", file = "test(CN.data",sep = "\n")
> text <- readLines("testCN.data", encoding = "UTF-8")

> text ]
[1] "XE—Mg" "2 3 5 7" "11 13 17" readLines

= /\\ = A
> scan("testCN.data", what = character(@)) F,E_jl iﬂﬂ;j_j;ﬁ
Read 8 1tems = IR
:1] " 52%_/'\591“1?@ n " 2 " " 3 " " 5 " " 7 "
:6] llllll ll13ll ll17ll m
> scan("test(CN.data", what = character(®), sep = "\n")

Read 3 items 515
[1] lliZE_/l\sm\“iic" "2 3 5 7" ll11 13 17" ! ’fj-jzl_t{/Ejj
F]EEEﬁ v~

scan("testCN.data", what = character(0), sep =".")

cat(text, file = "file.txt", sep = "\n") m

writeLines(text, con = "file.txt", sep = "\n", useBytes = F)




R SR

> X <- c("we are the world", "we are the children")
> X

[1] "we are the world" "we are the children"

> nchar(x)
[1] 16 19

> length(x)
[1] 2 > dna <- "AgCTaaGGGectTagcet”
> dna

[1] "AgCTaaGGGecetTagcet"

> tolower(dna)

> nchar("")

[1] © - [1] "agctaagggccttagct”
> length("") > toupper(dna)
[1] 1 [1] "AGCTAAGGGCCTTAGCT"
> chartr("Tt", "Uu", dna)
nchar(NA): 2 [1] "AgCUaaGGGccuUagcu"

3 : 21" Bytes

crower I coupper  carer




el FHBHFS

Science

strsplit(x, split, fixed= F, perl= F, useBytes= F)

X! AFFEENHE, RN OENETTTRZ#HTHD

- split: /DU ENFEMO=, BIEWNITFEL 9‘*?}? ;IS EERIA
£ FFAIILES, BigEfixed= TR EHAZ B AITEEE 1E
MR IANIABIRILES, FE1B X AR ILES R _%'- EE R

per: ZEH, BEEESperlUENZRIA (regexps)

- useBytes: EREFTHITILEC, FIANFALSE, RLAERFRIL
oA Eig=F T 1T ULED




FABREFED

> text <- "We are the world.\nWe are the children!”
> text

[1] "We are the world.\nWe are the children!”

> cat(text)

We are the world.

We are the children!

> strsplit(text, " ")

L[1]]

[1] "We" "are" "the"
[7] "children!™

"world.\nWe" "are"

NAESrE LRE— =S

> strsplit(text, ["\\s")

” the|'

, BIREME. BIRMGHIRITA

CL1]]

[1] "We" "are" "the" "world." "We" "are” "the"
[8] "children!™

> class(strsplit(text, "\\s"))

[1] "list”

> unlist(strsplit(text, "\\s"))

[1] "We" "are" "the" "world." "We" "are™ "the"

[8] "children!™



grep(pattern, x, ignore.case= F, perl= F, value= F, fixed= F, useBytes= F, invert= F)

grepl(pattern, x, ignore.case= F, perl= F, fixed= F, useBytes= F)

> text <- c("We are the world”, "we are the children")
> grep("We", text)

(1] 1

> grep("We", text, invert =T)
[1] 2

> grep("we", text, ignore.case = T)
[1] 1 2

> grepl("are", text) P
[1] TRUE TRUE

pattern

IEMZRIA T




regexpr(pattern, text, ignore.case = FALSE, perl = FALSE, fixed = FALSE, useBytes = FALSE)
gregexpr (pattern, text, ignore.case = FALSE, perl = FALSE, fixed = FALSE, useBytes = FALSE)
regexecC pattern, text, ignore.case = FALSE, fixed = FALSE, useBytes = FALSE)

Sagrep()flgrepl) A EINZ2E TR

ofERFPER T RENEMMUBENFRERERE

=|
(RN

julls

> regexpr(”e", text)
[1] 2 2
attr(,"match.length™)
[1] 11

attr(, "useBytes")

[1] TRUE

> class(regexpr("e", text))

[1] "integer"”

regex

Regular Expression

> gregexpr("e", text)
C[11]

[1] 2 6 10 Ef G
attr(,"match.length™)

11111
attr(,"useBytes")
[1] TRUE

LC2]]
[1] 2 6 10 18

attr(,"match.length™)
111111
attr(,"useBytes")

[1] TRUE

> class(gregexpr("e™, text))
[1] "1list”

> regexec("e", text)
C[1]]
[1] 2
attr(,"match.length™)
[1] 1

L[2]]
[1] 2
attr(,"match.length™)
[1] 1

> class(regexec("e", text))
[1] "list”

BEEREFE
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rprint:

K5 = auL
? ER¥RH—R
* ERTRIZR
+ EH-RIZR
{n} E8nRk
{n,} EBnRIAEZR
{n,m} E8/nRBMR
5 2REA
:digit: #8=F: 0-9
: lower: INEFH: a-z
:upper: KEZH: A-Z
:alpha: P/ a-zRA-Z
:alnum: EFEREF
:punct: RS, WM., F
:graph: Graphical characters, Bl[:alnum:]f1[:punct:]
:blank: 2 FF, BN: SpaceflTab
:space: Space, Tab, newline, K Hftispace characters

BI$TENM=RF, BD: [:alnum:], [:punct:]fl[:space]

5
\w
\W
\s
\S
\d
\D
\b
\B
\<

\>

AU
FRH, FNT [:alnum:]
FFRFB, FNT (~[:alnum:]]
SHRFH, FMT [:blank:]
F=EFR, FMT [~[:blank:]]
#F, FMT [:digit:]
FF, FNT [~[:digit:]]
Word edge (IR LHKERMIME)
No Word edge (ERAFLRERRIME)
Word beginning (187 kRIIE)
Word end (£EZERNME)



Stringr
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stringr



R Data

Science
str_c: FRIEBHE,
str_join:  FfR&EHHEE, Estr_c,
str_trim:  EBIEFRHFBNTHEATAB(L)
str_pad: #REFEFEHNKE
str_dup: EfFTE
str_wrap: 1ZHIFAFEHBEN
str_sub:  HENFERE
str_sub<- #ENFRFSE, FWIE, [Estr_sub
str_count: FFEITE
str_length: FRFEKE
str_sort: FRFHREHRF
str_order: FRIBERS|HF, FNIEstr_sort
str_conv: FRIRIGELi%

str_to_upper: FRIBFEMAS

str_to_lower: ZRFEEER/ING, FLNI[Estr_to_upper

str_split: FRFEDE

str_split_fixed: i El, [Estr_split

str_subset: 1X 5] [LHCHI = 1~F &5

word:  MNZARFIEENETE

str_detect: {0 E LA F R EHIF R

str_match: MFRFEFRIZENLEA,

str_match_all: M\FRFE12EXICECZH, [Elstr_match
str_replace: FRFEEIR

str_replace_all: FEE#2, [Estr_replace
str_replace_na:iENAZ IR AINAFERTE

str_locate: % 2L HIF BRIV E.

str_locate_all: ¢RI ILECHIF~F BRI &, [Blstr_locate
str_extract: M\F4F &b PIREXLHC F 5

str_extract_all: \FERFEPIZENILEFRF, [Estr_extract

boundary: TENX{ERBFR

coll:TE X FRIEHnEHERFIN,

fixed: TEXATLENFR, SFENFRIANPIOEEXF
regex: EXIENFRIAT

-

str_to_title: FRFHEMEFEH KRS, FLNIEstr_to_upper



FIFERBHE

str_c(..., sep =", collapse = NULL)
str_join(..., sep ="", collapse = NULL)

au

EZ T FABHEAN—TRIFRNE

.. SRR
sep: BETFRBHEN—TANFNS, ATFRFENDEIN.
collapse: IEZ A= RN —TANFNE R, BTFNFENDER.

> str_c('a’,'b")

[1] "ab" > str_c('a’,'b")

> Str‘_C('a','b',Sep='_') [1] 'vab'y' .

[1] na_bn > paSte( a ) b )

\J L L L L L L L \J L [1] "a b"
t 1 b','bl ='-
Eli :aféf( a"élﬁbla’cc ’ ),sep ) > str_c(head(letters), collapse = "")
[1] "abcdef"
> str_c(head(letters), collapse = "") > paste(Chead(letters), collapse = "")

[1] "abcdef" [1] "abcdef"

> str_c(head(letters), collapse = ", ") > str_c(c("a", NA, "b"), "-d")
[1] "a, b, c, d, e, f" [1] "a-d" NA "b-d"

> str_c('a','b',collapse = "-") > paste(c("a", NA, "b"), "-d")
[1] "ab" [1] "a -d" "NA -d" "b -d"

> str_c(c('a','al"),c('b"','b1l"),collapse="-")
[1] "ab-albl"




" Data ERRTHEFNTAB

Science

str_trim(string, side = c("both", "left", "right"))

= A~ h = A~ A -

string: F1F&, FRISME=,
side: 1B AT\, bothFIAERIIE, leftZimidiE, rightGiBIdiE

> str_trim(" left space\t\n",side="left")
[1] "left space\t\n"

> str_trim(" left space\t\n",side="right')
[1] " 1left space"

> str_trim(" left space\t\n",side="both')
[1] "left space"

> str_trim("\nno space\n\t")

[1] "no space”



R Dat ) b y
~asd I REFFRIKE

Science

str_pad(string, width, side = c("left", "right", "both"), pad =" ")

string: FF &, FASEME=E,
width: FREHRIERZGHKE
side: 1H7T FF] bothfRIDEFIETE, leftLiAlETE, rightGOET

= iy

pad: AT IEHFART

> str_pad("conan", 20, "left")

[1] " conan”

> str_pad("conan", 20, "right")
[1] "conan "

> str_pad("conan", 20, "both")
[1] " conan "

> str_pad("conan", 20, "both",'x")
[1] "XXXXXXXCONANXXXXXXXX"



R Dat b
e =R &l

Science

[ s W2 3l

str_dup(string, times) string: ¥R eh, FRBMEE,

times: E#l%K

i

> val <- c("abcad4", 123, "cbal2")

> str_dup(val, 2)

[1] "abcad4abcad4" "123123" "cba2cbal"

> str_dup(val, 1:3)

[1] "abca4™ "123123" "cbaZ2cbal2cbal™



R Data = SR A3t

Science

= Ak O = Ak

str_wrap(string, width = 80, indent = 0, exdent = 0) string: ¥ &, FRBME=E,
width: ISE—1TFI SR E,
indent: ESEE1THIZAIH{E
exdent: E&IFEITHZAHE

> txt<-"RESEAFRITF-INES, —EREIRTENESELE, EEABENELR, RESEM T I XFAIRANEBIES T
#8. MEEHKBZSHNTIREERNANIMA, RESHHRAERRT KK, REEMURZFRITIUEH, HE, |7, BE, GEMN... &
EEARES.

> cat(str_wrap(txt, width = 10, exdent = 4), "\n")

> cat(str_wrap(txt, width = 40), "\n") sy
RIESENAITHE—11ES, —HEIATE s
BENE, BIAKENRE, REST
TR FIROBIEDITORES, REER
HSHNTREROANMA, RESHERE
RIRT AR K. MESTRURELAI T,
g, §17, BE, EHEN.. HEEHRES.
> cat(str_wrap(txt, width = 60, indent = 2), "\n") ]

RIESENFITHF—NES, —HEEIRURNBENE., HIAK
ERRR, RIESTM T —IRFIROMIBDTONEE. RHEER
MBS TREROANIA, RESHERELES ARK, HES

MU, HE, 817, B, EHEN.. HECHARES. | R,



R Data

Science

= A~ O

str_sub(string, start = 1L, end = -1L) string: ¥~ &, FRHEMOE,
start : B E
end : ERUE

> X <- "AAABBBCCC"
> str_sub(x, 1, 1) <- 1; Xx

> txt <- "I am Conan." [1] "1AABBBCCC"

> str_sub(txt, 1, 4) > str_sub(x, 2, -2) <- "2345"; x
[1] "I am" [1] "12345C"

> str_sub(txt, end=6)

[1] "I am C"

> str_sub(txt, 6) > str_sub(txt, -3)

[1] "Conan.” [1] "an."

> str_sub(txt, c(1, 4), c(6, 8)) > str_sub(txt, end = -3)
[1] "I am C" "m Con" [1] "I am Cona"



R Data .1 e
FFHRITE

Science

T

[y DAY 2 2l o | oy

str_count(string, pattern = "") string: FRisd, FREM=,
pattern: FLEZAYFEFF,

e

> str_count('aaa444sssddd’', "a")

[1] 3

> fruit <- c("apple", "banana", "pear", "pineapple")
> str_count(fruit, "a")

[1] 1311

> str_count(fruit, "p")

[1] 2013

> str_count(c("a.
[1] 2 1 3 NA
> str_count(c("a.", ".", ".a.",NA), fixed("."))
[1] 1 1 2 NA

> str_count(c("a.", ".", ".a.",NA), "\\.")

[1] 1 1 2 NA

"’ ".", ".a."’NA)’ ll.")

str_length(string) > str_length(c("I", "am", "skf&", NA))
[1] 1 2 2 NA



R Data

FITERAF

Science
str_sort(x, decreasing = FALSE, na_last = TRUE, locale =", ...)
str_order(x, decreasing = FALSE, na_last = TRUE, locale ="", ...)

= A

X: FfRith, FRBMEE,

decreasing: HfF A0,

na_lastNABRIERAIE, —H3 ME, TRUEKZIRG, FALSERMZISRE], NADELIE
locale 3=2FIE S ) IR HEF

> str_sort(c('a’',1,2,'11'), locale = "en")
1] "1* "ii" "2" "a"
> str_sort(letters,decreasing=TRUE)
[1] "z" "y" "x" "w" "v" "u" "t" "s" "pr" "q" "p" "0O" "n" "m" "1™ "Kk" "3" "i" "h" "g" "f" "e"
[23] "d" "c" "b" "a"
> str_sort(c('"fR',"%',"'$H',"'4"','"H','&"),locale = "zh")
[1] "#" "&" "fR" "H" "&£" "FT"
> str_sort(c(NA,'1",NA),na_last=TRUE)
[1] "1" NA NA
> str_sort(c(NA,'1",NA),na_last=FALSE)
[1] NA NA "1"
> str_sort(c(NA,'1",NA),na_last=NA)
[1] "1



R Data kb

= \
. ~F I
Science FFE XIS
str_split(string, pattern, n = Inf) string: FffeE, FRAEM=E,
str_split_fixed(string, pattern, n) pattern: ILECHYFETF
7 BT EX

> val <- "abc,123,234,1iuuu”

> sl<-str_split(val, ",");sl

[[11]

[1] "abc" "123" "234" "1iuuu"

> s2<-str_split(val, ",",2);s2

[[11]

[1] "abc" "123,234,1uuu”

> class(sl)

[1] "list"

> s3<-str_split_fixed(val, ",",2);s3
[,11 [,2]

[1,] "abc" "123,234,1uuu”
> class(s3)
M1 "matrix"



R Data
PR RN TFE

Science

= i~ o

str_subset(string, pattern) string: FRFE8, FIGE
pattern: ILEZAYFTT,

a}
il

> val <- c("abc", 123, "cba")
> str_subset(val, "a")

[1] "abc" "cba"

> str_subset(val, "Aa")

[1] "abc™

> str_subset(val, "a$")

[1] "cba™



i SRR 1A

Science

word(string, start = 1L, end = start, sep = fixed(" "))

= A~ b = Al

string: ¥/, FRSEM=,
start: AU E.
end: FGRNE,
sep: [LECFAF

> val <- ¢("I am Conan.", "http://fens.me, ok")
> word(val, 1)

[1] "I" "nttp://fens.me,"

> word(val, -1)

[1] "Conan." "ok"

> word(val, 2, -1)

[1] "am Conan." "ok"



R Data

Science

str_to_upper(string, locale ="")
str_to_lower(string, locale ="")
str_to_title(string, locale ="")

str_extract(string, pattern)
str_extract_all(string, pattern, simplify = FALSE)

str_conv(string, encoding)

str_detect(string, pattern)

str_replace(string, pattern, replacement)
str_replace_na(string, replacement = "NA")

str_locate(string, pattern)
str_locate_all(string, pattern)

str_match(string, pattern)
str_match_all(string, pattern)



i
{£ F IE M FRA LRI BR
str_extract()
str_extract_all()
str_locate()
str_locate_all()
str_replace()
str_replace_all()
str_split()
str_split_fixed()
str_detect()

str_count()

str_sub()
str_dup()
str_length()
str_pad()
str_trim()

str_c()

ThRERRA

REE MR FR
RETE LR FH
BEEPMEERINFRFOME
R[OIFTA LR FZFTFRIME
EiE TR
ERFTR CECR
BRRRADEFF S8
BRRRIVGFZHT BRI ENEE T
RNZHREFERERERT
R [O]8 R H AR

RN BNFR
EFEEMNENFH
ROIFRFKE
HANE R
EFER, NERFHIENEE
EETH

R Base 31 i pR ¥

regmatches()
regmatches()
regexpr()
gregexpr()
sub()
gsub()
strsplit()

grepl()

regmatches()

nchar()

paste(),paste0()



String manipulation with Stringr : : CHEAT SHEET

The stringr package provides a set of internally consistent tools for working with character strings, i.e. sequences of characters surrounded by quotation marks.

CheatSheet

Detect Matches

TRUE
TRUE
-»> FALSE

TRUE

str_detect(string, pattern) Detect the
presence of a pattern match in a string.
str_detect(fruit, "a")

str_which(string, pattern) Find the indexes of
strings that contain a pattern match.
str_which(fruit, "a")

str_count(string, pattern) Count the number
of matches in a string.
str_count(fruit, "a")

str_locate(string, pattern) Locate the
positions of pattern matches in a string. Also
str_locate_all. str_locate(fruit, "a")

Subset Strings

NA

3

" Eg
v
Zmm

str_sub(string, start = 1L, end =-1L) Extract
substrings from a character vector.
str_sub(fruit, 1, 3); str_sub(fruit, -2)

str_subset(string, pattern) Return only the
strings that contain a pattern match.
str_subset(fruit, "b")

str_extract(string, pattern) Return the first
pattern match found in each string, as a vector.
Also str_extract_all to return every pattern
match. str_extract(fruit, "[aeiou]")

str_match(string, pattern) Return the first
pattern match found in each string, as a
matrix with a column for each () group in
pattern. Also str_match_all.
str_match(sentences, "(a|the) ([* ]+)")

Manage Lengths

wN s

str_length(string) The width of strings (i.e.
number of code points, which generally equals
the number of characters). str_length(fruit)

str_pad(string, width, side = c("left", "right",
"both"), pad =" ") Pad strings to constant
width. str_pad(fruit, 17)

str_trunc(string, width, side = c("right", "left",
"center"), ellipsis ="...") Truncate the width of
strings, retplacin content with ellipsis.
str_trunc(fruit, 3,

str_trim(string, side = c("both", "left", "right"))
Trim whitespace from the start and/or end of a
string. str_trim(fruit)

Mutate Strings

v
T T

v
e = gmom

_>
||
]

ASTRING
astring

astring

ASTRING

astring
v

A String

GStudio

str_sub() <- value. Replace substrings by
identifying the substrings with str_sub() and
assigning into the results.

str_sub(fruit, 1, 3) <- "str"

str_replace(string, pattern, replacement)
Replace the first matched pattern in each
string. str_replace(fruit, "a", "-")

str_replace_all(string, pattern,
replacement) Replace all matched patterns
in each string. str_replace_all(fruit, "a", "-")

str_to_lower(string, locale = "en")1 Convert
strings to lower case.
str_to_lower(sentences)

str_to_upper(string, locale = "en")! Convert
strings to upper case.
str_to_upper(sentences)

str_to_title(string, locale ="en")! Convert
strings to title case. str_to_title(sentences)

Join and Split

L[] ]
v

fxxb - {yyh

EEEE
v

https:/www.rdocumentation.org/packages/stringr/versions/1.4.0

str_c(...,sep="", collapse = NULL) Join
multiple strings into a single string.
str_c}l)etters, LETTERS)

str_c(...,sep="", collapse ="") Collapse
a vector of strings into a single string.
str_c(letters, collapse ="")

str_dup(string, times) Repeat strings times
times. str_dup(fruit, times =2)

str_split_fixed(string, pattern, n) Splita
vector of strings into a matrix of substrings
(splitting at occurrences of a pattern match).
Also str_split to return a list of substrings.
str_split_fixed(fruit, " ", n=2)

str_glue(...,.sep="", .envir = parent.frame())
Create a string from strings and {expressions}
to evaluate. str_glue("Pi is {pi}")

str_glue_data(.x, ..., .sep="", .envir=
arent.frame(), .na="NA") Use a data frame,
ist, or environment to create a string from
strings and {expressions} to evaluate.
str_glue_data(mtcars, "{frownames(mtcars)}

has {hp} hp")

Order Strings

4 str_order(x, decreasing = FALSE, na_last =
., ! TRUE, locale ="en", numeric = FALSE, ...)1 Return
- the vector of indexes that sorts a character
vector. x[str_order(x)]
str_sort(x, decreasing = FALSE, na_last = TRUE,
N locale ="en", numeric = FALSE, ...)l Sorta
| = character vector.
str_sort(x)
Helpers
str_conv(string, encoding) Override the
encoding of a string. str_conv(fruit,"ISO-8859-1")
apple str_view(string, pattern, match = NA) View
bihana HTML rendering of first regex match in each
pear string. str_view(fruit, "[aeiou]")
apple str_view_all(string, pattern, match = NA) View
banana HTML rendering of all regex matches.
pear str_view_all(fruit, "[aeiou]")

RStudio® is a trademark of RStudio, Inc. « CC BY SA RStudio » info@rstudio.com « 844-448-1212 . rstudio.com « Learn more at stringr.tidyverse.o

str_wrap(string, width =80, indent =0, exdent
=0) Wrap strings into nicely formatted
paragraphs. str_wrap(sentences, 20)

1 See bit.ly/1SO639-1 for a complete list of locales.

« Diagrams from @LVaudor W « stringr 1.2.0+ Updated: 2017-10
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Dates and times with lubridate

CheatSheet

CHEAT SHEET

lubridate

Date-times 2017-11-28 12:00:00

A date-time is a point on the timeline,
stored as the number of seconds since
1970-01-01 00:00:00 UTC

dt <- as_datetime(1511870400)
##"2017-11-28 12:00:00 UTC"

2017-11-28 12:00:00

PARSE DATE-TIMES (Convert stnngs or numbers to date tlmes)
1. Identify the order of the year (y), month (m), day (d), hour (h),
minute (m) and second (s) elements in your data.

2. Use the function below whose name replicates the order. Each
accepts a wide variety of input formats.

2017-11-2% ymd_hms(), ymd_hm(), ymd_h().
ymd_hms("2017-11-28714:02:00")
2017-22-12 ydm_hms(), ydm_hm(), ydm_h().
ydm_hms("2017-22-12 10:00:00")
11/2%/2017 mdy_hms(), mdy_hm(), mdy_h().
mdy_hms("11/28/2017 1:02:03")
1 Jawn 2017 dmy_hms(), dmy_hm(), dmy_h().
dmy_hms("1 Jan 2017 23:59:59")
20170131 ymd(), ydm(). ymd(20170131)
jul_v 4 2000 mdy(), myd(). mdy("July 4th, 2000")
4 Jul.j 29 dmy(), dym(). dmy("4th of July '99")
2001 03 yq() Q for quarter. yq("2001: Q3")
2:01 hms::hms() Also lubridate::hms(),
hm() and ms(), which return
periods* hms::hms(sec =0, min=1,
hours=2)
date_decimal(decimal, tz="UTC")
date_decimal(2017.5)
/'J'\\ now(tzone="") Current time in tz
Q:/” (defaults to system tz). now()

today(tzone="") Currentdatein a
tz (defaults to system tz). today()

fast_strptime() Faster strptime.
fast_strptime('9/1/01, "%y/%m/%d")

parse_date_time() Easier strptime.
parse_date_time("9/1/01" "ymd")

https:/www.rdocumentation.org/packages/lubridate/versions/1.7.8

RStudio® is a trademark of RStudio, Inc. «

2017-11-28

Adate is a day stored as
the number of days since
1970-01-01

d<-as_date(17498)
##"2017-11-28"

GET AND SET COMPONENTS
Use an accessor function to get a component.

Assign into an accessor function
componentin place.

p LRl F ¥l 11:59:59

PIFE-01-31 11:59:59

2018-[F-31 11:59:59
2018-01-Ef] 11:59:59

2018-01-31 [E1:59:59
2018-01-31 11:[:59

2018-01-31 11:59:3]

THHT

iRiRRIRRRINEE

iié\@

12:00:00

An hms is a time stored as
the number of seconds since
00:00:00

t<- hms::as.hms(85)
##00:01:25

d##"2017-11-28"

day(d) ## 28

to change a day(d) <- 1

d##"2017-11-01"

date(x) Date component. date(dt)

year(x) Year. year(dt)
isoyear(x) The ISO 8601 year.
epiyear(x) Epidemiological year.

month(x, label, abbr) Month.
month(dt)

day(x) Day of month. day(dt)
wday(x,label,abbr) Day of week.
qday(x) Day of quarter.

hour(x) Hour. hour(dt)
minute(x) Minutes. minute(dt)
second(x) Seconds. second(dt)

week(x) Week of the year. week(dt)
isoweek() 1SO 8601 week.
epiweek() Epidemiological week.

quarter(x, with_year = FALSE)
Quarter. quarter(dt)

semester(x, with_year = FALSE)
Semester. semester(dt)

am(x) Is itin the am? am(dt)
pm(x) Is itin the pm? pm(dt)

dst(x) Is it daylight savings? dst(d)

leap_year(x) Is it a leap year?
leap_year(d)

update(object, ..., simple = FALSE)
update(dt, mday =2, hour=1)

CC BY SARStudio « info@rstudio.com « 844-448-1212 « rstudio.com « Learn more at lubridate.tidyverse.or

Round Date-times
floor_date(x, unit = "second")
Round down to nearest unit.

1 floor_date(dt, unit = "month")

|‘_ round_date(x, unit = "second")

|

Round to nearest unit.
¥ - round_date(dt, unit = "month")

ceiling_date(x, unit = "second",
change_on_boundary = NULL)
Round up to nearest unit.
ceiling_date(dt, unit = "month")

|

rollback(dates, roll_to_first=
FALSE, preserve_hms = TRUE)
Roll back to last day of previous
month. rollback(dt)

Stamp Date-times

stamp() Derive a template from an example string and return a new
function that will apply the template to date-times. Also
stamp_date() and stamp_time().

1. Derive a template, create a function Tip: use a
sf<-stamp("Created Sunday, Jan 17, 1999 3:34")  FTFFSV=N
[EVES V]

2. Apply the template to dates
ymd( "2010-04-05"))
## [1] "Created Monday, Apr 05,2010 00:00"

Time Zones

R recognizes ~600 time zones. Each encodes the time zone, Daylight
Savings Time, and historical calendar variations for an area. R assigns
one time zone per vector.

Use the UTC time zone to avoid Daylight Savings.
OlsonNames() Returns a list of valid time zone names. OlsonNames()

5:00
Mountain

6:00
Central -.
7:00 with_tz(time, tzone ="") Get
Eastern the same date-time in a new
time zone (a new clock time).
with_tz(dt, "US/Pacific")

force_tz(time, tzone="") Get
: the same clock time in a new

Eastern timezone (a new date-time).

force_tz(dt, "US/Pacific")

7:00
Mountain

7:00
Central

« lubridate 1.6.0 « Updated: 2017-12
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CheatSheet

R Markdown : : CHEAT SHEET ., oo

~[Desktop/R-Markdown-Cheatsheet/report.html| 0
reporthtml . | Open in Browser “%- Publish ~ S
I - Find in document . : d
Whatis RMarkdown? @®u v w v | smnouisn | rmMd Structure QELLERY
Q- - 8- - e R Markdown accountsat YAMLHeader oo
3 - .Rmd files - An R Markdown ©1 report.kmd =, | ; rpubs.com, i Optional section of render (e.g. pandoc
7 ) (.Rmd) file is a record of your - Q .« ‘,H,ONM g & T RStudio o shinvappsio | options written as key:value pairs (YAML).
research. It contains the code thata 1= - ™ R Markdow —\'—QL_ : ; At start of file
scientist needs to reproduce your work 2 title: "R Markdown" set insert " ryncode s . arkdown RStudio i .
; ; ; h E R Connect Between lines of ---
@ along with the narration that a reader 3 author: "RStudio” review code, < CUNKIS) G ;
needs to understand your work. 4 output: code : i ~ Text
Reload document 5 i i ith:
Reproducible Research - At the click of a z ""é‘;%‘rﬁ"“ chunk publish R Markdown - Narration formatted with markdown, mixed with:
button, or the type of a command, you 7e e show! Thisis an R Markdown document. Markdown is a simple ggﬂreﬂ(csh;l:r‘:bedded code. Each chunk:
can rerun the code in an R Markdown file 8 outline formatting syntax for authoring HTML, PDF, and MS Word e : .
to reproduce your work and export the 9+ ***{r setup, include=FALSE} 5 documents. Begins with ™" " {r}
- results as a finished report. 10 knitr::opts_chunkSset(echo = TRUE) endswith ***
El  pynamic Documents - You can choose 11- Sumary(cars) R Markdown will run the code and append the results to the doc.
. to export the finished report in a variety 12 ! . y
EQ of formats, including html, pdf, MS 13- ## R Markdown runall It will use the location of the .Rmd file as the working directory
Word, or RTF documents; html or pdf L previous . . ,
i » is i . peed dist
based slides, Notebooks, and more. ig s 1s an R Markdann document. chunks 5w D a0 s . 200
rkdown is a simple formatting modify run in. s 4. in. : . P t .
17 syntax for authoring HTML, PDF, chumg current ## 1st Qu.:12.0 1st Qu.: 26.00 a ra | I I e e rS —
18 and MS Word documents. options chunk ## Median :15.0 Median : 36.00 ) params:
W O r kfl OW 19 i ## Mean :15.4 Mean : 42.98 Parameterize your documents to reuse | "0
20- ***{r cars} ‘ #F 3rd Qu.:19.0 3rd Qu.: 56.00 with new inputs (e.g., data, values, etc.)| 4. i sys Datel()
P 21 summary(cars) . 1 -
L E 22- " ## Max.  :25.0 Max.  :120.00 1. Add parameters - Create and set
23 parameters in the header as sub-
24 For more details on using R Markdown For more details on using R Markdown see values of params Today's date
25 see <http://rmarkdown.rstudio.coms. http://rmarkdown.rstudio.com. is'r paramsSd
o T R — 2. Call parameters - Call parameter
= 20 values in code as paramsS<name> w Q T
consol R Markdown . Flles Flots Packages Melp Viewer =0 o 7 S MK i
== [ o e Q. NewFolder | ©  Delete ) Rename G More~ 3. Set parameters - Set values wth @1 Knit to HTML
¢) Open anew .Rmd file at File » New File > library(rmarkdown) 4 Home Desktop  R-Markdown-Cheatshaet B Knit with parameters or the params = Knit to POF
R Markdown. Use the wizard that opens to pre- > render("report.Rnd", output_file = "report.html") ) reportRmd 3986 Feb 26,2016, 3:36 PM argument of render(): Wi Knit to Word
populate the file with a template @] reporthtml 581.3K8  Feb 26, 2016, 3:36 PM render("doc.Rmd", params = list(n=1, -
€3 write document by editing template d = as.Date("2015-01-01")) Knit with Parameters...

© Knit document to create report; use knit button or
render() to knit

© Preview Outputin IDE window render Interactive Documents

5 : Use rmarkdown::render() to render/knit at cmd line. Important args:
© Publish (optional) to web server 0 / bo & Turn your report into an interactive Shiny document in 4 steps

0 Input - filetorender | output_options - output_file params - list of envir - environment  (encoding - of input N
(@ Examine build log in R Markdown console outpwt, format List of render output_dir params to use to evaluate code file 1. Add runtime: shiny to the YAML header.
@ use output file that is saved along side .Rmd - options (as in YAML) - chunksin 2. Call Shiny input functions to embed input objects.
3. Call Shiny render functions to embed reactive output.
E b d d . t h k . t t 4. Render w rmarkdown::run or click Run Document in RStudio IDE
mpeda coae Wi NItr syntax I
INLINE CODE CODE CHUNKS GLOBAL OPTIONS - .
Insert with * r <code>" . Results appear as text without code. ~ One or more lines surrounded with * * *{r}and * * *. Place chunk Set with knitr::opts_chunk$set(), e.g. OUT_U‘Z htwl_document 5 <
Built with “r getRversion()* gl Built with3.2.3 qpt.lons within C‘!"V braces, ?ﬁer r.Insert with & " Y {rinclude=FALSE} En ime: shiny
v {r echo=TRUE} EL_'> getRversionl knitr::opts_chunkS$set(echo = TRUE) speed dist
getRversion() AR " *{r,echo=FALSE}
T o 11 '3.2.3 numericinput("n", D |1 400 200
"How many cars?", 5) 12 4.00 10.00
IMPORTANT CHUNK OPTIONS renderTable({
cache - cache results for future knits (default = dependson - chunk dependencies for caching f(lig.allﬁn - 'left, 'right’, or 'center’ (default = message - display code messages in head (cars, inputSn) 3| 7.00) 4.00
FALSE) (default= NULL) ‘default’) document (default = TRUE) D, 4 7.00 22.00
cache.path - directory to save cached results in echo - Display code in output document (default=  fig.cap - figure caption as character string (default  results (default="markup’)
(default = "cache/") TRUE) =NULL) 'ﬁ§(ijs' - [:jassthrcéygr} resultsl 5| 8-00|16.00
child - file(s) to knit and then include (default = englne - code language used in chunk (default = fig.helght, fig.width - Dimensions of plots in hide' - do not display results )
NULL) o ¢ ‘R'F guag irchest ” 8 3 hold" - put all results below all code Embed a complete a‘)p into your document with
collapse - collapse all output into single block error - Displa){]error messages in doc (TRUE) or highlight - highlight source code (default=TRUE) ~ t1dY -tidy code for display (default = FALSE) shiny::shinyAppDIr{
(default = FALSE) stop render when errors occur (FALSE) (default = include - Include chunk in doc after running warning - display code warnings in document . .
comment.- prefix for each line of results (default="¢s)  TALSE) (default = TRUE) (default =TRUE) Publish on RStudio Connect, to shareR

eval - Run code in chunk (default = TRUE)
Options not listed above: R.options, aniopts, autodeE. background, cache.comments, cache.lazy, cache.rebuild, cache.vars, dev, dev.args, dpi,
e u

engine.opts, engine.path, fig.asp, fig.env, fig.ext, fig.keep, fig.p, fig.path, fig.pos, fig.process, fig:retina, fig.scap, fig.show, fig.showtext, fig.subcap, interval, updates, and interact with parameters in real time.
e S d . out.extra, out.height, out.width, prompt, purl, ref.label, render, size, split, tidy.opts www.rstudio.com/products/connect/

Markdown documents securely, schedule automatic

RStudio® is a trademark of RStudio, Inc. « CC BY SA RStudio « info@rstudio.com « 844-448-1212 . rstudio.com « Learn more at rmarkdown.rstudlo.com « rmarkdown 1.6 « Updated: 2016-02
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R Data

Science
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Pd i]‘%""?f}%?f‘%

B 5 Bk Bk iT AR AR

WAL — & E

)—

g

~——

4
)14 é}i,llfijﬂ"'—Tr

foo foo 1 <- hop(foo foo, through = forest)
foo foo 2 <- scoop(foo foo 1, up = field mice)
foo foo 3 <- bop(foo foo 2, on = head)

Ifoo_foo <- little_bunny()

hop(). scoop() FH bop(),

foo foo <- hop(foo foo, through = forest)
foo foo <- scoop(foo foo, up = field mice)
foo foo <- bop(foo foo, on = head)

o R IRIPBRRAF A — TR
o ZIREEHUIENTR ;

* éﬁ/@?ﬁg/?ﬁgﬁiﬁ;

o« fHFHEE,

bop(
scoop(

hop(foo foo, through = forest),
up = field mice
) 5

on = head

)



fot e

=pI=

foo_foo %>% 1§Fﬁ gﬁﬁﬂziﬁg@ %T':"’E'}j—q%ﬁlo/l\
hop(through = forest) %>% - — PN
scoop(up = field mouse) %>% 1§FH'|§'I$*1EIZI;& ="l Eﬁj)\iﬁjﬂj
bop(on = head) JEE T ERIE JEZ T HRIE
(0]
Al — o) -
rnorm(100) %>% | 0 o ©® . o5
matrix(ncol = 2) %>% o © A °Ooo°°o o o
plot() %>% = Bl g e %c@%o Z o
4 St;”(sz rnorm(100) %>% - : ’ o S
g matrix(ncol = 2) %T. ' o
I | | l |
plot() %>% 3 p x 1 :
str()
[,1]
o/ 0
mtcars %S$% mtcars <- mtcars %>% %T7%
cor(disp, mpg) transform(cyl = cyl * 2)

R K%




df <- tibble::tibble(
a = rnorm(10),
b = rnorm(10),
c = rnorm(10),
d = rnorm(10)
)

df$a <- (dfsSa -

(max(dfSa, na.

df$b <- (dfsb -

(max(dfsb, na.

df$c <- (dfsc -

(max(dfSc, na.

df$d <- (dfsd -

(max(dfs$d, na.

min(df$a, na.

rm = TRUE) -

min(dfSb, na.

rm = TRUE) -

min(df$c, na.

rm = TRUE) -
min(dfs$d, na
rm = TRUE) -

rescalef@l <- function(x) {
rng <- range(x, na.rm = TRUE)
(x - rng[1]) / (rng[2] - rng[1])
}
rescale@1(c(0, 5, 10))
# [1] 0.0 0.5 1.0

rm = TRUE)) /
min(dfSa, na.rm
rm = TRUE)) /

min(df$a,| na.rm

rm = TRUE)) /
min(df$c, na.rm

.rm = TRUE)) /

min(dfSd, na.rm

i df$a <- rescale01(dfsa)
. df$b <- rescale01(dfsb)
TRUE)) | | 4fsc <- rescale0i(dféc)
| df$d <- rescale@1(dfsd) :
TRUE)) | Besessssssssssssssssenssnsssssssses

TRUE))

TRUE))

rescale@l1 <- function(x) {

rng <- range(x, na.rm = TRUE, finite = TRUE)
(x - rng[1]) / (rng[2] - rng[1])

}

~T1T _nar/..\

(1) AR BOEEE— 1B,

1ELL Erfilg, AUEH rescaleol fEA AL AFR, XA

I ThRE P — /=2 0 3 1 2],

(2) FI[5=tH function HETHIVEIA, BIZE, XM mfildh RAE 125, WRAELZLSH,
B2 B BCHFTE R 2R U T function(x, vy, 2z).

Q) ELHRmE I A EREEF ., 7 function(...) JEEEER—/1H {3 #62kHy
Rk,



R Data

Science

# ZFRRF

FO # T BXAE]

col_mins <- function(x, y) {}
# IR T, B AR T rowMaxes <- function(y, x) {}
my_awesome_function()
# AIREARK, (HERAHFRERE # NEIXPE]
impute_missing() T <- FALSE

c <- 10

collapse_years() mean <- function(x) sum(x)

# RUFHIar 455\
input_select()

input_checkbox() .
input_text() # MBI - mmmmm oo

# DRI ar 243\ # IHIBRE
select input()

checkbox_ input()
text input()




R Data AT

Science
has name <- function(x) { #> fU“CFiO“(X’ y, op) {
nms <- names(x) Z> Sw‘tCh(i’p’
if (is.null(nms)) { #z iigzs":x;_y;
rip(FALSE, tengthG) #> times = x * vy,
} e.se { . #> divide = x / v,
'is.na(nms) & nms != #> stop("Unknown op!")
} #> )
} #> }
# Ut f# hf
. . if (y < 0 && debug) { if (y < 0 & debug)
if (th'LS) { message("Y is negative") message("Y is negative")
# i —LLe(E } o ¢
o 1 ==
} else if (that) { iF (y == 0) { 'Lo;,(x)
# M7 oh—LERE }
} else { log(x) else {
7 } else { y * X
y N X }
} )




# i L UIEES S i B E M imE BAE X (E
mean_ci <- function(x, conf = 0.95) {

se <- sd(x) / sqrt(length(x))

alpha <- 1 - conf

mean(x) + se * gnorm(c(alpha / 2, 1 - alpha / 2))

}

X <- runif(100)
mean_ci(x)

#> [1] 0.498 0.610
mean _ci(x, conf = 0.99)
#> [1] 0.480 0.628

average <- mean(feet / 12 + inches, na.rm = TRUE)

# Uf

mean(1:10, na.rm = TRUE) # I
# AU

mean(x = 1:10, , FALSE) # Nhf

mean(, TRUE, x = c(1:10, NA)) average<-mean(feet/12+inches,na.rm=TRUE)

X, V, Z: ﬁ%o
W: Hﬁm%o
df : EHRHE.

i, 3: BIERS| GEFHTFRTI),
n: REBATHIRE,

=

p: HIFIEC

=<

Lo




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

wt_mean <- function(x, w) { #> [1] 55

if (length(x) '= length(w)) { stringr::str_c("a", "b", "c¢", "d", "e", "f")

stop(" x* and 'w' must be the same length", call. = FALSE) #> [1] "abcdef"

}

sum(w * x) / sum(x) wt_mean <- function(x, w, na.rm = FALSE) {
} stopifnot(is.logical(na.rm), length(na.rm) == 1)

stopifnot(length(x) == length(w))
if (na.rm) {
miss <- is.na(x) | is.na(w)
X <- X[ !miss]
wt_mean <- function(x, w, na.rm = FALSE) { w <- w[!miss]

if (!is.logical(na.rm)) {

stop(" 'na.rm” must be logical") }
} sum(w * x) / sum(x)
if (length(na.rm) != 1) { }

stop(" na.rm’ must be length 1") wt mean(1l:6, 6:1, na.rm = "foo")
} #> Error: is.logical(na.rm) is not TRUE
if (length(x) != length(w)) {

stop("'x" and ‘'w' must be the same length", call. = FALSE)
}

commas <- function(...) stringr::str_c(..., collapse = ", ")

if (na.rm) { commas(letters[1:10])

miss <- is.na(x) | is.na(w) #> [1] "a, b, c, d, e, f, g, h, i, 7"

X <- X[ !miss]

w <- w[!miss] rule <- function(..., pad = "-") {
} title <- pasted(...)
sum(w * x) / sum(x) width <- getOption("width") - nchar(title) - 5

} cat(title, " ", stringr::str_dup(pad, width), "\n", sep = "")

}
rule("Important output")

#> Important output -------------------------“-~--~-~-~--~-~--~-----
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complicated function <- function(x, vy, z) { f <- function() {
if (length(x) == 0 || length(y) == 0) { if (x) {
return(0) # =25
} # 247
# R
# X H2E ZafCng # 7HE
} # SERX

# 1

# BIE

# express
} else {

# IR [ — AR R AR E
}
}

f <- function(x) { i(;é)loo
X +y

) # [1] 110

y <- 1000
£(10)
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