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Overview

» Tidyverse --- ( )
» The dplyr package - (
o Implementation — (




1. Tidyverse

Welcomin the tidyverse

@
029 8"
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Why tidyverse?

» more accessible for beginners

 can give confidence to explore R

Tibble

Normally we work with a

matrices, ...)

In the tidyverse ecosystem we work with a simple form of data-structure: a tibble

A tibble is a dataframe that fits the tidy data principle

Friends

## # A tibble: 108 x 4

consistent approach for all potential tasks

powerful potential applications mith minimum 'effort

## student occassion condition fluency
# <db1> <db1l> <db1> <db1>
## 1 1 1 1 101.
## 2 1 2 1 104.
## 3 1 3 1 117.
## 4 2 1 2 98.8
## 5 2 2 2 107.
## 6 2 3 2 111.
## 7 3 1 3 105.
## 8 3 2 3 102.
## 9 3 3 3 101.
## 10 4 1 1 102.

## # i 98 more rows

v

in R but we can have very complex data-structures as well (e.g., lists,
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What is tidy data?

0' . |
TIDY DATA fs2sinderuey ol merera e
to its structure. 99

each column a variable

In tidy data:

i id me
« each variable forms a column name  color
floof gray &each o
an

max  black
cat orange /obseY\/ﬂ‘{'iOV\

donut gray
merlin black
panda calico

« each observation forms a row
« each cell is a single measurement

O3 F wN—

Wickham, H. (2014). Tidy Data. Journal of Statistical Software 59 (10). DOI: 10.18637/jss.v059.i10
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What is tidy data?

oW co\umns‘

ore VAQ\ASL?_&
The standard structure of o RTINS/ .

. o o

tidy data means that - ¢
“tidy datasets are all alike...” &,
“...but every messy dataset is
messy in its own way.” ® o

i have variables
in columns W
AND i YOWS .
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What is tidy data?

When working with tidy data, ...but working with untidy data often means
we can use the same tools in reinventing the wheel with one-time
similar ways for different datasets... approaches that are hard to iterate or reuse.

TIDY DATA WORKBENCH 1 UNTIDY DATA WORKBENCH

ANwm%by@aMamjwmtg/zg

2. The package

10/28




dplyr..

is THE package to work with tidy data !

VERBS are at the core:

o filter()
e mutate()
e select()

e group_by() + summarise()

e arrange()
e rename()
e relocate()

e join()

Data transformation with dplyr

dplyr functi with pipes and expect tidy data. Intidy data:

& ipes

Each variabl ach observation, or  x%>% fly)
its own column case,isinitsownrow  becomes f(x,y)

Apply summary functions to columns to create a new table of

. Summar asinputand

return one value (see back).
summary function
summarise(data, ...)

Compute table of summaries.
summarise(mtcars, avg = mean(mog))

count(.data, ..., wt = NULL, sort = FALSE, name =
L. wuu) ‘Count number of rows in eachg roup
defined by the variables n ... Also tally().
count{mrcars, i)

Use group_by( data,

add = FALSE, .drop = TRUE) to create a
"grouped" copy of a t

‘grouped by columnsin ... dplyr
roup" sep

combine
the results.

W mica
S "eow :,\cyl
B Ot meanimpg)

o group datanto ndvidualrows. dplyr
results for each row. Also apply functions
e tidyr

rowwise(.da
lunmonswm:omp

W starwars %%
> > maaE OWise) %%
m  mutatefilm_count=lengthifilms))

ingroup(x, ...) Returns ungrouped copy of table.
ungrouplg_micars)

GStudio

https://raw.githubusercontent.com/rstudio/cheatsheets/master/data-transformation.pdf

EXTRACT CASES
Row functions return a subset of rows as a new table.
- filter( data, = FALSE) Extract rows

hat meet logical criteria.
filter{micars, mpg > 20)

CHEAT SHEET

EXTRACT VARIABLES

Column functions return a set of columns as a new vector or table.

pull( data, UL, ...) Extract
- Eolumn values s 2 vector, by narhe or ndex.
pullimicars, wt)
- select(.data, ...) Extract columns as a table.

select(mtcars, mpg, w)

relocate(.data, .., .before =NULL, .after = NULL)
- Move columns to new position.
relocateimicars, mpg, cyl,

st_col())

i d 0

distinct(.data, ..., keep_all=FALSE) Remove

& rows with dupu:atevames
distinctjmicars, gear)
slice(.data, ..., preserve = FALSE) Select rows
by position.
slice{micars, 10:15)

% slice_sample(.data, ..., n, prop, weight_by=
NULL, replace = FALSE)
Use ntoselect a number of rows and propto
select afraction of rows.
slice_samole(mcars,n - 5, replace - TRUE)
slice_min data, order by, ..

and lice_max() Select rows

N Withthe lowest and highest values.
slice_min{micars, mpg,
slice_head(.data, ..., n, prop) and slice_tailf)
Select the first or last rows.
slice_head(mtcars, n =5)

Logical i 0
< isna)  %in% | xor()
= > >= lisna() ! &
See 7hase::Logic and Comparison for help.
ARRANGE CASES

anange(.data, .., by_group = FALSE) Order

i rows by values of a column or columns (low to
figh),use with deu() to order from high to low.
arange(mi
Sranga(micars, usqmpg,;

ADD CASES
o add_row(.data, .., before = NULL, after=NULL)

Add one or more rows to a table.
add_rowfcars, spet dist=1)

eg select{mtars, mpgcyl)

contains(maich)  num_range(prefix, range) :,e.g.
ends_with(match) ~ all_of(x)/any_of(x,..., ars) - e.£,
starts_wif

MANIPULATE MULTIPLE VARIABLES AT ONCE

across.cols, fun: ames = NULL) Summarise
o st Mol colamns i the same way,
summarise{mcars, across(everything), mean))

B c_across(.cols) Compute across columns in
row-wise dat
B tensmutelowwise(UKgas) totzl = sum(c_zcross(1:2))

MAKE NEW VARIABLES.

Apply vectorized functions to columns. Vectorized functions take
vectors as input and return vectors of the same length as output
(see bac

! vectorized function

mutateldats, ., heop="all, before = NULL,
fter = NULL) Compute new column(s). A
add_column(), add_ mum(),anu add nuy()
mutatelmicars, gom = 1/m

v
==

N | transmute(.data, ...) Compute new column(s),
H rs.
= tansmute(mtcars, gom =1/ mpg)
- rename(.data, ...) Rename columns. Use

> rename ith() to rename with a function.

, distance = dist)

RStudio* s a trademark of RStudio, PBC + CC BY SA RSKugio + Info@studio.com » 844-448-1212 » rtudio.com + Learn more atdplyrtidyverse.org » dplyr 1.0.1 + Updated; 2021-07
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The %> % operator (a ‘pipe)

Instead of
mean(c(1,2,3,4))
or

Numbers <- c¢(1,2,3,4)
mean (Numbers)

you can do
_To create ) c(1,2,3,4) %>%
a chain of functions mean( )

With the %>% you can write a sentence like:
I %>%woke up %>% took a shower %>% got breakfast %>%, took the train
%>% and arrived at the ICO course %>% ...
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filter ()

- S |<CCP ROWS THAT

ey filfer ()

satisf
yout CONDITIONS

from.  datd- . type i *ofter’ AND gite ig "bay"
filter(df, type == “otter” & 'site == “bay”)

otter |urchin | loay
Shark | seal channel
lotter |abalone[bay |
otter | cralpesjvlaonst

X~ X

Artwork by @allison_horst
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Let'sapply filter ()

With the FRIENDS data:

We only select observations from the first measurement occassion in condition 1

Friends_Occl <- Friends %>%
filter(occassion == 1 & condition == 1)

==is equals (notice the 2 = signs!)

Let's clean some data, and remove observations with fluency values above 300 and that do not equal
fluence value 0

Friends_clean <- Friends %>%
filter (fluency < 300 & fluency != 0)

! = means not equal to

15/28

mutate()
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Let'sapply mutate ()

With the Friends data:

We calculate a new variable containing the fluency scores minus the average of fluency

Friends <- Friends %>%
mutate(

fluency_centered = fluency - mean(fluency, na.rm

)

Let's apply mutate ()

With the Friends data:

We create a factor for condition

Friends <- Friends %>%
mutate (
condition_factor = as.factor(condition)

)

str(Friends$condition_factor)

## Factor w/ 3 levels "1","2","3": 1112 223331...
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Let'sapply select ()

To select variables.
Some examples with the Friends data:
We only select condition and occasion and inspect the result with the str()function

Friends %>%
select(
condition, occassion
) %>%

str()

## tibble [108 x 2] (S3: tbl_df/tbl/data.frame)

## $ condition: num [1:168] 1 112223331...

#H# ..— attr(*, "value.labels")= Named chr [1:3] "3" "2" m"

## .. .= attr(*, "names")= chr [1:3] "No subtitles" "Spanish" "English"
## $ occassion: num [1:108] 1 23 123 1231...

## - attr(x, "variable.labels")= Named chr(0)

##t ..— attr(x, "names")= chr(0)

## - attr(x, "codepage")= int 1252

19/28

Rename variables with rename ()

Notice how the variable occassion is misspelled! Pretty enoying when coding... But we can easily rename
variables.

Function rename (new_name = old_name)
Rename the variable occassion to occasion

Friends <- Friends %>%
rename (
occasion = occassion
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Super combo 1: group_by () + summarize( )

« transform a tibble to a grouped tibble making use of group_by ()
« calculate summary stats per group making use of summarize ()
Calculate the average fluency and standard deviation per condition

Friends %>%

group_by (
condition

) %>%

summarize (
mean_fluency
sd_fluency

)

mean (fluency),
sd(fluency)

## # A tibble: 3 x 3
## condition mean_fluency sd_fluency

#it <dbl> <dbl> <dbl>
## 1 1 109. 9.08
## 2 2 108. 6.02
## 3 3 103. 4.17

21/28

Super combo 1: group_by () + summarize( )

Calculate the number of observations for each combination of condition and occasion

Friends %>%

group_by (
occasion, condition

) %>%

summarize (
n_observations = n()

)

## # A tibble: 9 x 3

## # Groups: occasion [3]

## occasion condition n_observations
## <db1> <db1l> <int>
## 1 1 1 12
## 2 1 12
## 3 1 3 12
## 4 2 1 12
## 5 2 2 12
## 6 2 3 12
## 7 3 1 12
## 8 3 2 12
## 9 3 3 12
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Super combo 2: mutate() + cas

— IF EISE .
s ase_when() (buf you love it?)
df %>% A?%&Rﬁﬁﬁ“ IF +ype is kvaken THeN
mutate(danger = case_when(type == "kraken" ~
TRUE ~ "high"))

OTHERWISE, danger s high.

type age @D et
(krakend| baby ' extremel
d dragon adult | hlgh
cyclops teen hlgh
rake adult [exftreme!
dragon teen h‘

Super combo 2: mutate() + cas

To recode variables into new variables!

We create a new categorical variant of
fluency with 3 groups, then we select this
new variable and have a look to the top 5
observations...

e_when( )

dangeris
extreme!

"extreme!",

Artwork by @allison_horst
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e_when( )

Friends %>%
mutate (
fluency_grouped = case_when(
fluency < 106.625 - 7.1 ~ 'low',
fluency >= 106.625 - 7.1 & fluency < 106.625 + 7.1 ~ 'ave
fluency >= 106.625 + 7.1 ~ 'high'
)

) %>%

select(
fluency,
fluency_grouped
) %>%
head(5)
## # A tibble: 5 x 2
#it fluency fluency_grouped
## <db1l> <chr>
## 1 101. average
## 2 104. average
## 3 117. high
## 4 98.8 low
## 5 107. average
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How to define conditions

e x == y— 'Xisequaltoy'

e x = y—='xisNOT equal to y'

e x < y — 'xissmaller thany'

e x <= y — 'xissmaller or equal toy'
e x > y — 'Xis higher thany'

e x >= y — 'xis higher or equal to y'
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Bolean operators

We can combine conditions!
e & —'and' — example: gender == 1 & age <=18
e | = 'or' = example: gender == 1 | gender == 2

e | — 'not' — example: gender == 1 & lage <=18
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Interactive tutorial about dp Ly r ()

If you want some more material and a place to exercise your skills? This online and freetutorial (made with
the package learnr) is strongly advised!

Wrangling penguins: 1. Welcome
some basic data

wrangling in R with

dplyr

WHAT IS THE TIDYVERSE?

ALLISON HORST
2. Meet the data

WHAT IS DPLYR?

nnnnnn

https://allisonhorst.shinyapps.io/dplyr-learnr/#section-welcome
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Exercisedplyr

You can find the qmd-file Exercises_dplyr.qgmd in the Exercises folder (you
created the project yesterday!) (Exercises > Exercise2_dplyr)

Open this document

You get a set of tasks with empty code blocks to start coding

Write and test the necessary code

Stuck? No Worries!

o We are there
o Help each other
o There is a solution key (Exercises_dplyr_solutions.qgmd)




