Base R
Cheat Sheet

?mean

Get help of a particular function.
help.search(‘weighted mean’)
Search the help files for a word or phrase.
help(package = ‘dplyr’)

Find help for a package.

str(iris)

Get a summary of an object’s structure.
class(iris)

Find the class an object belongs to.

install.packages(‘dplyr’)
Download and install a package from CRAN.

library(dplyr)

Join elements into

<240 a vector
2:6 An integer
sequence
seq(2, 3, by=0.5) PNIFFEEEN) A complex
sequence

rep(1:2, times=3) 121212 Repeat a vector

Repeat elements
of a vector

111222

rep(1:2, each=3)

sort(x) rev(x)
Return x sorted. Return x reversed.
table(x) unique(x)

See counts of values. See unique values

Load the package into the session, making all

its functions available to use.

dplyr::select
Use a particular function from a package.

data(iris)
Load a built-in dataset into the environment.

getwd()
Find the current working directory (where
inputs are found and outputs are sent).

setwd(‘C://file/path’)
Change the current working directory.

Use projects in RStudio to set the working
directory to the folder you are working in.
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x[4] The fourth element.
x[-4] All but the fourth,
x[2:4] Elements two to four.
xi-:an A
x[c(1, 5)1 HemeTﬁgneand
o= SIS
x[x < 0] All elements less

than zero.

x[x %in% Elements in the set

c(l, 2, 5)] 1,2, 5.
‘ ’ Element with
x[*apple’] name ‘apple’.
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for (variable in sequence){

Do something

for (i in 1:4){

j <—- 1+ 160

print(j)

if (condition){
Do something
} else {
Do something different

b

if (i > 3){
print(‘Yes’)
} else {

print(‘No’)

Input

df <- read.table(‘file.txt’”)

df <- read.csv(‘file.csv’)

load(‘file.RData’)

::b

al!l=hb

Are equal

Not equal

while (condition){

Do something

while (i < 5){

print(i)

i<-1i+1

function_name <- function(var){
Do something

return(new_variable)

}

square <- function(x){
squared <— XxxkXx

return(squared)

Ouput Description
write.table(df, ‘file.txt’) Read and write a delimited text
. , .
file.
Read and write a comma
write.csv(df, ‘file.csv’) separated value file. Thisis a
. , .

special case of read.table/
write.table.

Read and write an R data file, a

"file.Rdata’) . :
file type special for R.

save(df, file =

b Greater than

is.na(a)
or equal to

a > b Greaterthan a >= Is missing

Less than or

is.null(a)
equal to

a<b Lessthan a <=b Is null
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______ Matrixes D Meoseethestringribory.

m <— matrix(x, nrow = 3, ncol = 3)

Converting between common data types in R. Can always go Create a matrix from x paste(x, y, sep = "' ") Join multiple vectors together.
from a higher value in the table to a lower value. ' o )
paste(x, collapse = ) Join elements of a vector together.
. t(m)
W m[2, ] -Selectarow grep(pattern, x) Find regular expression matches in x.
as.logical TRUE, FALSE, TRUE | Boolean values (TRUE or FALSE). Transpose
] m %% 1 gsub(pattern, replace, Xx) Replace matchesinxwith astring.
- [ | m[ , 1] -Selecta column . o
as.numeric 1, 0, 1 Integers or fllooatmg point B Matrix Multiplication toupper(x) Convert to uppercase.
numoers.
solve(m, n
m [2. 3] - Sel | ) ‘ ( : ) tolower(x) Convert to lowercase.
as.character 1 gt 1 Character strings. Generally miz, - Selectan element Find xin:m*x=n
' U 0 preferred to factors. nchar(x) Number of characters in a string.
‘7', 'e', '1', Character strings with preset °
as.factor levels: '1', '@" levels. Needed for some LIStS m
statistical models.

1 <- list(x = 1:5, y = c('a"', 'b")) factor(x) cut(x, breaks = 4)

m Alist is collection of elements which can be of different types. Turn a vector into a factor. Can  Turn a numeric vector into a
set the levels of the factor and

o factor but ‘cutting’ into
log(x) Natural log. sum(x) Sum. LL2]] 1[1] 1$x t'y'l the order. sections.
New list with New list with
Element named

exp(x i mean (x Second element 3
max (x) Largest element. median(x) Median. ' element. . namedy.
min(x) Smallest element.  quantile(x) Percentage

. Im(x ~ y, data=df) prop.test
quantiles. Also see the . t.test(x, y)
dplyr library. Data Frames Linear model. Breform a ttest for Tost for a

round(x, n) Rloundtondecimal rank(x) Rank of elements. s D difference between difference
praces. df <- data.frame(x = 1:3, y = c('a', 'b", 'c')) gG i zllf _d l means. between
signif(x, n)  Roundton var(x) The variance. A special case of a list where all elements are the same length. eneratisedfinear modet. proportions.
significant figures. List subsetting summary p?;e?grlrs: ;_‘tce.slcfeosrt aov
cor(x, y) Correlation. sd(x) The standard Get more detailed information ired d Analysis of
o = e paired data. .
deviation. dfs L dFL[21] O out a model. variance.
X
Variable Assignment ' ° = = istributi
9 Distributions
, . R ELECRITITRITRY 2
> a <- 'apple’ . Understanding a data frame . Random Density Cumulative Quantile
> a 3 View(df) See the full data Variates Function Distribution
[1] 'apple’ ¢ frame. Normal rnorm dnorm pnorm gnorm
Matrix subsetting " head(df) foeestheﬁr% : Poison rpois dpois ppois qpois
Ll " W . .l
The Environment -= ......................... : o B dbinom I abinom
. . . df[ , 2] m . . : . . :
1s() List all variables in the O nrow(df) cbind -Bind columns. Uniform runif dunif punif qunif
environment. Number of rows.

rm(x) Remove x from the . ncol(df) =_)=== Plottin _

environment. df[2, 1 R Number of u EEE g
rm(list = 1s()) Removeallvariables from the columns. rbind -Bind rows. plot (x) olot(x, y) 1 hist(x)

. ’ I
environment. dim(df) mm EE Values of xin Values of x ﬂ Histogram of
[ | Number of mm BN order. againsty. X.
. . . --

You can use the environment panel in RStudio to df[2, 2] columns and ] -> —

browse variables in your environment. m ows [ m _
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Tidy Data - A foundation for wrangling in R

M

Data Wrangling
with dplyr and tidyr

Tidy data complements R’s vectorized

MEJA I F
s

In a tidy . . :
Cheat Sheet . operations. R will automatically preserve .
data set: observations as you manipulate variables. -
@StUdid Each variable is saved Each observationis  No other format works as intuitively withR. M % A
saved in its own row

Syntax - Helpful conventions for wrangling

dplyr:tbl_df(iris)
Converts data to tbl class. tbl’s are easier to examine than
data frames. R displays only the data that fits onscreen:

Source: local data frame [150 x 5]

inits own column

tidyr::gather(cases, "year", "n", 2:4)
Gather columns into rows.

tidyr:spread(pollution, size, amount)
Spread rows into columns.

dplyr:data_frame(a=1:3, b =4:6)
Combine vectors into data frame
(optimized).

dplyr::arrange(mtcars, mpg)
Order rows by values of a column
(low to high).

Sepal.Length Sepal.Width Petal.Length dplyr::arrange(mtcars, desc(mpg))

1 1 3.5 1.4

g 2.97) gg %431 --= --=== --=== --= ardﬁrtrol\/vs l;y values of a column
y . . -> igh to low).

‘51 ‘5‘8 gé H = [ ood = 5

dplyr:rename(tb, y = year)
Rename the columns of a data
frame.

tidyr::separate(storms, date, c("y", "m", "d"))
Separate one column into several.

tidyr::unite(data, col, ..., sep)

\./z.ariables no‘.c.;hown: Petz.a.l:Width (dbl;:. ] )
Unite several columns into one.

Species (fctr)

dplyr:glimpse(iris)
Information dense summary of tbl data.

Subset Variables (Columns)

Subset Observations (Rows)

utils::View(iris) —> N =] -
View data set in spreadsheet-like display (note capital V). I T T
7 [ | [ [ |
iris » =0 Y H™ . o o .
S ~ dplyr:filter(iris, Sepal.Length >7) dplyr:select(iris, Sepal.Width, Petal.Length, Species)
1 Sepal.Length 1 SepaI.Wid(I; PetaI.Lengthl Petal.widtI:)Z Species Extract rows that meet [ogica[ criteria. Select columns by name or helper function.
5. .5 4 .2 setosa
etona dplyr:distinct(iris )
: Zj’ > o e Py ( ) Helper functions for select - ?select
4 4.6 3.1 15 0.2 setosa Remove dupllcate rows. select(iris, contains("."))
5 50 36 14 0.2 | setosa dplyr:sample_frac(iris, 0.5, replace = TRUE) Select columns whose name contains a character string.
6 5.4 3.9 1.7 0.4 setosa L. . " "
7 46 34 14 0.3 setosa Randomly select fraction of rows. select(iris, ends_with("Length"))
8 5.0 3.4 15 0.2 setosa Select columns whose name ends with a character string.

dplyr:sample_n(iris, 10, replace = TRUE)
Randomly select n rows.
dplyr:slice(iris, 10:15)
Select rows by position.
dplyr:top_n(storms, 2, date)
Select and order top n entries (by group if grouped data).

select(iris, everything())

Select every column.
select(iris, matches(".t."))

Select columns whose name matches a regular expression.
select(iris, num_range("x", 1:5))

Select columns named x1, x2, x3, x4, x5.
select(iris, one_of(c("Species", "Genus")))

Select columns whose names are in a group of names.
select(iris, starts_with("Sepal"))

dplyr%>%
Passes object on left hand side as first argument (or .
argument) of function on righthand side.

x %>% f(y) isthesameas f(x, y)
y %% f(x, ., z) isthesameas f(x, y, z )

Logic in R - ?Comparison, ?base::Logic

"Piping" with %>% makes code more readable, e.g. = | [Lessthan !:. Not equal to Select columns whose name starts with a character string.
1 Cesy - Greater than %’l”% Group membership select(iris, Sepal.Length:Petal.Width)
group_by(Species) %>% == Equalto 15.na Is NA Select all columns between Sepal.Length and Petal.Width (inclusive).
summarise(avg = mean(Sepal.Width)) %>% <= | Lessthan orequal to fis.na Is not NA select(iris, -Species)
arrange(avg) >= | Greaterthanorequalto &, |,!,xor,any,all | Boolean operators Select all columns except Species.
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Make New Variables Combme Data Sets

1 | [ > -

dplyr::summarise(iris, avg = mean(Sepal.Length))
Summarise data into single row of values.
dplyr:summarise_each(iris, funs(mean))
Apply summary function to each column.
dplyr::count(iris, Species, wt = Sepal.Length)
Count number of rows with each unique value of
variable (with or without weights).

 —y

Summarise uses summary functions, functions that

take a vector of values and return a single value, such as:

dplyr:first min

First value of a vector, Minimum value in a vector.
dplyr:last max

Last value of a vector. Maximum value in a vector.
dplyr:nth mean

Nth value of a vector. Mean value of a vector.
dplyr:n median

# of values in a vector. Median value of a vector.
dplyr::n_distinct var

# of distinct values in Variance of a vector.

a vector. sd
IQR Standard deviation of a

IOR of a vector. vector.

Group Data

dplyr::group_by(iris, Species)

Group data into rows with the same value of Species.
dplyr:ungroup(iris)

Remove grouping information from data frame.

iris %>% group_by(Species) %>% summarise(...)
Compute separate summary row for each group.

| [ [ | [ | [ | [ | | |
o -
[ | | |
I I
[ | 1 [ |
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I I I e —
—> —
|
dplyr:mutate(iris, sepal = Sepal.Length + Sepal. Width)
Compute and append one or more new columns.
dplyr:mutate_each(iris, funs(min_rank))
Apply window function to each column.

dplyr:transmute(iris, sepal = Sepal.Length + Sepal. Width)
Compute one or more new columns. Drop original columns.

| =
window =
function -
=

Mutate uses window functions, functions that take a vector of

values and return another vector of values, such as:

dplyr:lead dplyr:cumall
Copy with values shifted by 1. Cumulativeall
dplyr:lag dplyr:cumany

Cumulative any
dplyr:cummean
Cumulative mean

Copy with values lagged by 1.
dplyr::dense_rank
Ranks with no gaps.

dplyr:min_rank cumsum

Ranks. Ties get min rank. Cumulative sum
dplyr::percent_rank cummax

Ranks rescaled to [0, 1]. Cumulative max
dplyr:row_number cummin

Ranks. Ties got to first value. Cumulativemin
dplyr:ntile cumprod

Bin vector into n buckets. Cumulative prod
dplyr:between pmax

Are values between a and b? Element-wise max
dplyr:cume_dist pmin

Cumulative distribution. Element-wise min

iris %>% group_by(Species) %>% mutate(...)
Compute new variables by group.
I I [ [ [ ] ----=

.
—> I —)>> I N . .
I I N N I N

devtools::install_github("rstudio/EDAWR") for data sets

A 1 -- —
B 2 PBINEN =
cC 3 EH
Mutating Joins
CHEAER 1) left_join(a, b, by = "x1")

—— ﬂ Join matching rows from b to a.
E'? dplyr:right_join(a, b, by = "x1")
== 2 Join matching rows from a to b.
mmg dplyr:inner_join(a, b, by = "x1")

A 1

B 2 BEN  Joindata. Retain only rows in both sets.
'E\“?ﬁ dplyr:full_join(a, b, by ="x1")

8 2 FF1  Join data. Retain all values, all rows.
oY nA N

Filtering Joins

AT dplyrisemi_join(a, b, by ="x1")
1 All rows in a that have a match in b.
FEmTE  dplyreanti_join(a, b, by ="x1")
¢ All rows in a that do not have a match in b.
y z
| x1] x2 | | x1 | x2 |
A1 B 2
B 2 + cC 3 -
cC 3 D 4
Set Operations
',El.f- dplyr:intersect(y, z)
—— Rows that appearin bothy and z.
L x1 | x2
S — dplyr:union(y, z)
— Rows that appear in either or bothy and z.
l%llf- dplyr:setdiff(y, z)
Rows that appeariny but not z.
Binding
L
N dplyr:bind_rows(y, z)
. Append z toy as new rows.
D 4
e — dplyr:bind_cols(y, z)
A1 B2 Append z to y as new columns.

cC 3 D 4 Caution: matches rows by position.
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