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Data sets contain
more information
than they display



?select

?filter

?arrange

dplyr

?mutate

?summarise

?group_by

A package that helps transform 
tabular data.
# install.packages("dplyr") 

library(dplyr)



1 select () 
Ways to access information

4 summarise()

2 filter ()
3 mutate()



storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

select()
storms

storm pressure

Alberto 1007

Alex 1009

Allison 1005

Ana 1013

Arlene 1010

Arthur 1010

storms %>% select(storm, pressure)



library(dplyr)
select(storms, storm, pressure)
storms %>% select(storm, pressure)

%>% or   |>The pipe 
operator

storms select( , storm, pressure)

These do the 
same thing 
Try it!

%>%%>%



Shortcut to type %>%

+ (Mac)

(Windows)

+Cmd

Ctrl

M

M+

Shift

Shift +



select()

storms %>% select(-storm)

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storms
wind pressure date

110 1007 2000-08-12

45 1009 1998-07-30

65 1005 1995-06-04

40 1013 1997-07-01

50 1010 1999-06-13

45 1010 1996-06-21

# see ?select for more



select()

storms %>% select(wind:date)

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storms
wind pressure date

110 1007 2000-08-12

45 1009 1998-07-30

65 1005 1995-06-04

40 1013 1997-07-01

50 1010 1999-06-13

45 1010 1996-06-21

# see ?select for more

storms %>% select(-storm)



storm wind pressure date
Alberto 110 1007 2000-08-12

Allison 65 1005 1995-06-04

Arlene 50 1010 1999-06-13

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

filter()

storms %>% filter(wind >= 50)

storms



storm wind pressure date
Alberto 110 1007 2000-08-12

Allison 65 1005 1995-06-04

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

filter()

storms %>% filter(wind >= 50, storm %in% 
c("Alberto", "Alex", "Allison"))

storms



logical tests in R
?Comparison

< Less than
> Greater than

== Equal to
<= Less than or equal to
>= Greater than or equal to
!= Not equal to

%in% Group membership
is.na Is NA
!is.na Is not NA

& boolean and
| boolean or

xor exactly or
! not

any any true
all all true

?base::Logic



mutate()
storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storm wind pressure date ratio
Alberto 110 1007 2000-08-12 9.15

Alex 45 1009 1998-07-30 22.42

Allison 65 1005 1995-06-04 15.46

Ana 40 1013 1997-07-01 25.32

Arlene 50 1010 1999-06-13 20.20

Arthur 45 1010 1996-06-21 22.44

storms

storms %>% mutate(ratio = pressure/wind)



mutate()
storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storm wind pressure date ratio inverse
Alberto 110 1007 2000-08-12 9.15 0.11

Alex 45 1009 1998-07-30 22.42 0.04

Allison 65 1005 1995-06-04 15.46 0.06

Ana 40 1013 1997-07-01 25.32 0.04

Arlene 50 1010 1999-06-13 20.20 0.05

Arthur 45 1010 1996-06-21 22.44 0.04

storms

storms %>% mutate(ratio = pressure/wind, 
inverse = ratio^-1)



summarise()

median variance

1010 7.4

storm wind pressure date ratio inverse
Alberto 110 1007 2000-08-12 9.15 0.11

Alex 45 1009 1998-07-30 22.42 0.04

Allison 65 1005 1995-06-04 15.46 0.06

Ana 40 1013 1997-07-01 25.32 0.04

Arlene 50 1010 1999-06-13 20.20 0.05

Arthur 45 1010 1996-06-21 22.44 0.04

storms %>% summarise(median = median(pressure),variance = var(pressure))

storms



Useful summary functions

min(), max() Minimum and maximum values
mean() Mean value

median() Median value
sum() Sum of values

var, sd() Variance and standard deviation of a vector
first() First value in a vector
last() Last value in a vector
nth() Nth value in a vector
n() The number of values in a vector

n_distinct() The number of distinct values in a vector

* All take a vector of values and return a single value
** Blue functions come in dplyr



"Summary" functions

min(), max()
mean()

median()
sum()

var, sd()
first()
last()
nth()
n()

n_distinct()

Minimum and maximum values
Mean value 
Median value 
Sum of values
Variance and standard deviation of a vector 
First value in a vector
Last value in a vector 
Nth value in a vector
The number of values in a vector
The number of distinct values in a vector

* All take a vector of values and return a single value

1

2

3

4

5

6

21sum()



storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

arrange()
storms

storms %>%



storm wind pressure date

Ana 40 1013 1997-07-01

Alex 45 1009 1998-07-30

Arthur 45 1010 1996-06-21

Arlene 50 1010 1999-06-13

Allison 65 1005 1995-06-04

Alberto 110 1007 2000-08-12

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

arrange()
storms

storms %>% arrange(wind)



storm wind pressure date

Ana 40 1013 1997-07-01

Alex 45 1009 1998-07-30

Arthur 45 1010 1996-06-21

Arlene 50 1010 1999-06-13

Allison 65 1005 1995-06-04

Alberto 110 1007 2000-08-12

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

arrange()
storms

storms %>% arrange(wind)



storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storm wind pressure date

Alberto 110 1007 2000-08-12

Allison 65 1005 1995-06-04

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

Alex 45 1009 1998-07-30

Ana 40 1013 1997-07-01

arrange()
storms

storms %>% arrange(desc(wind))



storm wind pressure date

Ana 40 1013 1997-07-01

Alex 45 1009 1998-07-30

Arthur 45 1010 1996-06-21

Arlene 50 1010 1999-06-13

Allison 65 1005 1995-06-04

Alberto 110 1007 2000-08-12

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

arrange()
storms

storms %>% arrange(wind)



storm wind pressure date

Ana 40 1013 1997-07-01

Arthur 45 1010 1996-06-21

Alex 45 1009 1998-07-30

Arlene 50 1010 1999-06-13

Allison 65 1005 1995-06-04

Alberto 110 1007 2000-08-12

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

arrange()
storms

storms %>% arrange(wind, date)



select(

storms %>% select(storm, pressure)

storms
storm pressure

Alberto 1007

Alex 1009

Allison 1005

Ana 1013

Arlene 1010

Arthur 1010

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storm pressure

Alberto 1007

Alex 1009

Allison 1005

Ana 1013

Arlene 1010

Arthur 1010

select()



storm wind pressure date
Alberto 110 1007 2000-08-12

Allison 65 1005 1995-06-04

Arlene 50 1010 1999-06-13

filter(
storms

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storm wind pressure date

Alberto 110 1007 2000-08-12

Allison 65 1005 1995-06-04

Arlene 50 1010 1999-06-13

storms %>% filter(wind >= 50)

filter()



storm pressure
Alberto 1007

Allison 1005

Arlene 1010

storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storms

storms %>%
filter(wind >=50) %>% 
select(storm, pressure) 



mutate()
storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storms %>%

mutate(ratio = pressure / wind) %>%

select(storm, ratio)

?

storms



mutate()
storm wind pressure date

Alberto 110 1007 2000-08-12

Alex 45 1009 1998-07-30

Allison 65 1005 1995-06-04

Ana 40 1013 1997-07-01

Arlene 50 1010 1999-06-13

Arthur 45 1010 1996-06-21

storms %>%

mutate(ratio = pressure / wind) %>%

select(storm, ratio)

storm ratio
Alberto 9.15

Alex 22.42

Allison 15.46

Ana 25.32

Arlene 20.20

Arthur 22.44

?

storms



Unit of 
analysis



mean sum n
42 252 6

city particle 
size

amount
(µg/m3)

New 
York

large 23

New 
York

small 14

London large 22

London small 16

Beijing large 121

Beijing small 56



mean sum n
42 252 6

city particle 
size

amount
(µg/m3)

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

pollution



Beijing large 121

Beijing small 56

city particle 
size

amount
(µg/m3)

New York large 23

New York small 14

London large 22

London small 16 19.0 38 2

mean sum n
18.5 37 2

88.5 177 2

group_by() + summarise()



city particle 
size

amount
(µg/m3)

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

group_by()

pollution %>%
group_by(city)

city particle 
size

amount
(µg/m3)

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

pollution



group_by() + summarise()
city particle 

size
amount

(µg/m3)

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

pollution

pollution %>%
group_by(city)%>%
summarise(mean = mean(amount), sum = sum(amount), n = n())



Beijing large 121

Beijing small 56

city particle 
size

amount
(µg/m3)

New York large 23

New York small 14

London large 22

London small 16

city mean sum n
New York 18.5 37 2

London 19.0 38 2

Beijing 88.5 177 2

pollution %>%
group_by(city)%>%
summarise(mean = mean(amount), sum = sum(amount), n = n())



city mean sum n
New York 18.5 37 2

London 19.0 38 2
Beijing 88.5 177 2

Beijing large 121

Beijing small 56

pollution %>%
group_by(city)%>%
summarise(mean = mean(amount), sum = sum(amount), n = n())

city particle 
size

amount
(µg/m3)

New York large 23

New York small 14

London large 22

London small 16



city size amount

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

pollution %>%
group_by(city) %>%
summarise(mean = mean(amount))

city mean
New York 18.5

London 19.0

Beijing 88.5

city size amount

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

pollution



pollution %>%
group_by(size) %>%
summarise(mean = mean(amount))

city size amount

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

size mean
large 55.3

small 28.6

city size amount

New York large 23

New York small 14

London large 22

London small 16

Beijing large 121

Beijing small 56

pollution



country year sex cases

Afghanistan 1999 female 1

Afghanistan 1999 male 1

Afghanistan 2000 female 1

Afghanistan 2000 male 1

Brazil 1999 female 2

Brazil 1999 male 2

Brazil 2000 female 2

Brazil 2000 male 2

China 1999 female 3

China 1999 male 3

China 2000 female 3

China 2000 male 3

country year cases
Afghanistan 1999 2

Afghanistan 2000 2

Brazil 1999 4

Brazil 2000 4

China 1999 6

China 1999 6

country year sex cases

Afghanistan 1999 female 1

Afghanistan 1999 male 1

Afghanistan 2000 female 1

Afghanistan 2000 male 1

Brazil 1999 female 2

Brazil 1999 male 2

Brazil 2000 female 2

Brazil 2000 male 2

China 1999 female 3

China 1999 male 3

China 2000 female 3

China 2000 male 3

tb %>%

group_by(country, year) %>%
summarise(cases = sum(cases))

tb



country year sex cases

Afghanistan 1999 female 1

Afghanistan 1999 male 1

Afghanistan 2000 female 1

Afghanistan 2000 male 1

Brazil 1999 female 2

Brazil 1999 male 2

Brazil 2000 female 2

Brazil 2000 male 2

China 1999 female 3

China 1999 male 3

China 2000 female 3

China 2000 male 3

country year cases
Afghanistan 1999 2

Afghanistan 2000 2

Brazil 1999 4

Brazil 2000 4

China 1999 6

China 1999 6

country year sex cases

Afghanistan 1999 female 1

Afghanistan 1999 male 1

Afghanistan 2000 female 1

Afghanistan 2000 male 1

Brazil 1999 female 2

Brazil 1999 male 2

Brazil 2000 female 2

Brazil 2000 male 2

China 1999 female 3

China 1999 male 3

China 2000 female 3

China 2000 male 3

tb %>%

group_by(country, year) %>%
summarise(cases = sum(cases)) %>%
summarise(cases = sum(cases))

country cases
Afghanistan 4

Brazil 8

China 12

tb



country year sex cases

Afghanistan 1999 female 1

Afghanistan 1999 male 1

Afghanistan 2000 female 1

Afghanistan 2000 male 1

Brazil 1999 female 2

Brazil 1999 male 2

Brazil 2000 female 2

Brazil 2000 male 2

China 1999 female 3

China 1999 male 3

China 2000 female 3

China 2000 male 3

Hierarchy of information

country year cases
Afghanistan 1999 2

Afghanistan 2000 2

Brazil 1999 4

Brazil 2000 4

China 1999 6

China 2000 6

country cases
Afghanistan 4

Brazil 8

China 12

cases

24

Larger units of analysis



Pick variables and observations with
select() and filter()

Arrange observations, with arrange().

Make new variables, with mutate().

Make groupies observations with group_by() and
summarise().

Recap: Information



rename , relocate, & 
sample_n



Joining 
data



x1 x2
A 1
B 2
C 3

x1 x2
B 2
C 3
D 4

+ =

bind_cols(y, z)
or
cbind(y,z)

y z

dplyr::bind_cols()

x1 x2 x1 x2
A 1 B 2
B 2 C 3
C 3 D 4



dplyr::bind_rows()

x1 x2
A 1
B 2
C 3

x1 x2
B 2
C 3
D 4

+ =

bind_rows(y, z)
or
rbind(y,z)

y z x1 x2
A 1
B 2
C 3
B 2
C 3
D 4





Recap: Best format for analysis

Variables in columns
F

M A

Observations in rows

Separate all variables implied by law, 
formula or goal
Unit of analysis matches the unitof analysis
implied by law, formula or goal

Single table

F M A



How to 
learn more



https://rstudio.github.io/cheatsheets/data-
transformation.pdf

https://r4ds.hadley.nz/data-
transform#dplyr-basics

https://rstudio.github.io/cheatsheets/data-transformation.pdf
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Other great resources

1. R for Data Science (online book): https://r4ds.hadley.nz/

2. Data Wrangling Cheat sheet (pdf file) (https://www.rstudio.com/wp-

content/uploads/2015/02/data-wrangling-cheatsheet.pdf

3. Introduction to dplyr (online documentation): https://dplyr.tidyverse.org/

4. Data wrangling with R and Rstudio (online video) : 

https://www.rstudio.com/resources/webinars/data-wrangling-with-r-and-rstudio/

5. Exercises: https://carpentries-incubator.github.io/open-science-with-r/04-

dplyr/index.html#4-all-together-now
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Let’s do the lab & 
exercise (see: lab_dplyr)

Thank you
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