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babynames.csv

Names and sex of babies born in the US from 1880
to 2017. 1.9M rows.
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babynames

year sex hame n prop
<dbl> <chr> <chr> <dbl> <dbl>
1880 F Mary 7065 0.07238359
1880 F Anna 2604 0.02667896
1880 F Emma 2003 0.02052149
1880 F Elizabeth 1939 0.01986579
1880 F Minnie 1746 0.01788843
1880 F Margaret 1578 0.01616720
1880 F lda 1472 0.01508119
1880 F Alice 1414 0.01448696
1880 F Bertha 1320 0.01352390
1880 F Sarah 1288 0.01319605

1-10 of 1,924,665 rows 1 2 3 4 5 6 ... 100 Next
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Import data



babynames.csv

year,sex,name,n,prop

1880, F ,Mary, 7065,0.07238359
1880, F,Anna,2004,0.02667896
1880,F,Emma, 2003,0.02052149
1880,F,El1zabeth,1939,0.019806579
1880,F ,Minnie,17460,0.01788843
1880, F ,Margaret,15/78,0.0161672
1880,F,Ida,1472,0.01508119
1880,F,Al1ce,1414,0.01448690
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Import

Click Import Dataset From Text (readr)...

Environ annections

/cloud/project/ ~

< ~~ Import Dataset ~

4 Glob rom lext (base)...
From Text (readr)...
From Excel... ment is en
From SPSS...
From SAS...

Files ewer
From Stata...

& | New e ——— e = |Rer

" | @ Cloud > project ~ 02-Transform-Data




Pop Quiz

But is this reproducible?



Import Text Data

File/URL:

/cloud/project/02-Transform-Data/babynames.csv Browse...

Data Preview:

year sex name n prop
(double) (logical) (character) (double) (double)
1880 FALSE Mary 7065 0.07238359
1880 FALSE Anna 2604 0.02667896
1880 FALSE Emma 2003 0.02052149
1880 FALSF Flizabeth 1939 0.01986579
Previewing first 50 entries.

Import Options:

Name: | babynames v First Row as Delimiter: \ Comma H Escape:

Skip: 0 REE: Quotes: \ ! Comment: Default 3
v Trim Spaces , \

Locale: Configure... NA: - Default v
v Open Data Viewer | |
Code Preview: L]

library(readr)

babynames <- read_csv("02-Transform-Data/babynames.csv")

View(babynames)

7 Reading rectangular data using readr Import Cancel




Import Text Data

File/URL:

/cloud/project/02-Transform-Data/babynames.csv Browse...

Data Preview:

year sex name n prop
(double) (logical) (character) (double) (double)
1880 FALSE Mary 7065 0.07238359
1880 FALSE Anna 2604 0.02667896
1880 FALSE Emma 2003 0.02052149
1880 FAILSFE Flizabeth 1939 0.01986579
Previewing first 50 entries.

Import Options:

Name: | babynames | First Row as Delimiter:| Comma v Escape:
Skip: 0 Names Quotes: [ J Comment: Default ¢:
v Trim Spaces ) .
Locale: Configure... NA: Default v
v Open Data Viewer
Code Preview: []

library(readr)
babynames <- read_csv("02-Transform-Data/babynames.csv")

View(babynames) ﬁ

2 Reading rectangular data using readr Import Cancel




Working directory

R associates itself with a folder (i.e. directory) on your
computer. To see which one, run getwd() at the console.

» This folder is known as your "working directory"
» When you save files, R will save them here

» When you load files, R will look for them here




Quiz

Where R look for files when you call
them from an Quarto document?




Changing the Working directory

Navigate in the files pane to a new directory. Click
More > Set As Working Directory

Files Plots Packages Help e [ ]

& | NewFolder & Delete ."Rename {k More~ (e
T e - [Swdo  rswdiostraining  in-persd - copy &
: Solomm o —— “ Name Move

i L

) @] O-introduction.r Set As Working Directory M

) ¥1 l-grammar.R Show Folder in New Window

) ¥ 3-scales.R “47TKB Jun4, 2013, 9704 AM

| @7 4-polishing.R 6.9 KB Junl, 2013, 7:17 PM

)1 minard-cities.txt 420 bytes Jun 1, 2013, 6:07 PM

)] minard-troops.txt 1.8 KB Jun 1, 2013, 6:07 PM

)] mortality08.csv.bz?2 226.9 KB Dec 1, 2012, 5:32 PM

O | rstudio.jpg 21.1 KB Dec1, 2012, 11:53 PM

U | texas.csv 328 KB Aug 26, 2012, 5:54 PM




Your Turn1l

Move your working directory to the folder where you saved the
slides, the Quarto lab and the babynames.csv file to work on
data transformation (presumably 03_Transform_Data).

Import the babynames.csv dataset. Give it the name
babynames.

Copy the import code into the code chunk in 03-Transform-
Exercises.gqmd (so the document can reload it later).

il -
) I N N



babynames

Names of male and female babies born
in the US from 1880 to 2015. 1.8M rows.

# 1nstall.packages("babynames")

Library(babynames)
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write_csv()

Saves data set as a csv on your computer.

write_csv(babynames, path = "babynames.csv™)

file

Table to save path to save at

18
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babynames

year sex hame n prop
<dbl> <chr> <chr> <dbl> <dbl>
1880 F Mary 7065 0.07238359
1880 F Anna 2604 0.02667896
1880 F Emma 2003 0.02052149
1880 F Elizabeth 1939 0.01986579
1880 F Minnie 1746 0.01788843
1880 F Margaret 1578 0.01616720
1880 F lda 1472 0.01508119
1880 F Alice 1414 0.01448696
1880 F Bertha 1320 0.01352390
1880 F Sarah 1288 0.01319605

1-10 of 1,924,665 rows 1 2 3 4 5 6 ... 100 Next
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ggplot(data = babynames) +

geom_line(mapping = aes(x = year, y = prop)) lii'
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How to isolate?

year | sex| name | n_| prop_
1880 M Gamet 13 0,0001
C W Gawer 7 00001
e Gamett

year | sex| name | n_| prop_

1880 M John 9655 10,0815
1880 M  William 9532 0,0805
1880 M  James 5927 0,0501
1880 M Charles 5348 0,0451
1880 M Garrett 13 00001

1881 M John 8769 0,081

1881 M  William 8524 0,0787
1881 M James 5442 0,0503
1881 M Charles 4664 0,0431

1881 M  Gideon 0,0001 25







dplyr

A package that transforms data.

dplyr implements a grammar for
transforming tabular data.

21



Isolating data

select() - extract variables
filter() - extract cases
arrange() - reorder cases

28



select()



select()

Extract columns by name.

select(.data, ..)

data frame to name(s) of columns to extract

transform (or a select helper function)

30



select()

Extract columns by name.

select(babynames, name, prop)

babynames

mmnm

1880 9655 |0,0815
1880 M 9532 |0,0805
1880 M 5927 10,0501
1880 M 5348 |0,0451
1880 M 13 0,0001
1881 M 8769 0,081




Your Turn 2

Alter the code to select just the n column:

select(babynames, name, prop)



select(babynames, n)
1

<lnht>

/7005
2004
2003
1939
1746

HFH HF= FHFHF FHF OHFHE OHF= OH =
U A W N
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select() helpers

: - Select range of columns

select(mpg, cty:class)

- - Select every column but

select(mpg, -c(cty, hwy))

starts_with() - Select columns that start with...

select(mpg, starts_with("c"))

ends_with() - Select columns that end with...

select(mpg, ends_with("y"))




select() helpers

contains() - Select columns whose names contain...

select(mpg, contains("d"))

matches() - Select columns whose names match regular expression

select(mpg, matches("A.{4}$"))

one_of() - Select columns whose names are one of a set

SeleCtCmpg, One_O_FCC("_F'I-", "_Fue'l-", HFue'I_")>

num_range() - Select columns named in prefix, number style

select(mpg, num_range("x", 1:5))




select() helpers

Data Transformation with dplyr : : cHEAT SHEET

dplyr functions work with pipes and expect tidy data. In tidy data:

i B o

Each variableisin Each observation, or X %>% f(y)
its own column case, is in its own row becomes f(x,y)

Summarise Cases

These apply summary functions to columns to create a new
table of summary statistics. Summary functions take vectors as
input and return one value (see back).

summary function
HEE, mEE summarise(.data, ...) )
BEE  Compute table of summaries.
summarise(mtcars, avg = mean{mpg)}

count(x, ..., wt=NULL, sort = FALSE)

mEE_ B8 Count number of rows in each group defined
o by the variables in ... Also tally().
count(iris, Species)
VARIATIONS

summarise_all() - Apply funs to every column.
summarise_at() - Apply funs to specific columns.
summarise_if() - Apply funs to all cols of one type.

Group Cases
Use group_by() to create a "grouped” copy of a table.

dplyr functions will manipulate each "group" separately and
then combine the results.

mtcars %>%
CEE oroup_by(cyl) %=%
e Tunm ise(avg = mean(mpg))
= - smm Summarise(avg = mean(mpg
o
group_by(.data, ..., add = ungroup(x, ...)
FALSE) Returns ungrouped copy
Returns copy of table of table.
grouped by ... ungroup(g_iris)

g_iris < group_by(iris, Species)

GStudio

Manipulate Cases

EXTRACT CASES

Row functions return a subset of rows as a new table.

EER  ==Em filter(.data, ...) Extract rows that meet logical

criteria. filter(iris, Sepal.Length > 7}

EEE _ EEN distinct(.data, ..., keep_all = FALSE) Remove
L rows with duplicate values.

anw distinctfiris, Species)

— sample_frac(tbl, size = 1, replace = FALSE,

EEE _ NN weight = NULL, .env = parent.frame()) Randomly
select fraction of rows.
sample_fracfiris, 0.5, replace = TRUE)

sample_n(tbl, size, replace = FALSE, weight =
NULL, .env = parent.frame()) Randomly select
size rows. sample_nfiris, 10, replace = TRUE)

slice(.data, ...) Select rows by position.
pum _mmm  slicefiris, 10:15)

top_n(x, n, wt) Select and order top n entries (by
group if grouped data). top_n(iris, 5, Sepal.Width)

Logical and boolean operators to use with filter()

< <= is.na() %in% | xor()
= >= lis.nafl) ! &
See ?base::logic and ?Comparison for help.

ARRANGE CASES

wme _wwmw arrange(.data, ...) Order rows by values of a
- column or columns (low to high), use with

- desc() to order from high to low.
wmm arrange(mtcars, mpg)
arrange(mtcars, desc(mpg))
ADD CASES
B, mee add_row(.data, ..., .before = NULL, .after = NULL)

Add one or more rows to a table.
add_row(faithful, eruptions = 1, waiting = 1)

Manipulate Variables

EXTRACT VARIABLES

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

ooo pull(.data, var=-1) Extract column values as
> avector. Choose by name orindex.
pullfiris, Sepal.Length)
EEE = select(.data, ...)
-»> Extract columns as a table. Also select_if().

select(iris, Sepal.Length, Species)

Use these helpers with select (),
e.g. select(iris, starts_with("Sepal"))

contains(match)
ends_with(match) one_of{(...)
matches(match)

num_range(prefix, range) :, e.g. mpg:cyl
-, e.g, -Species
starts_with(match)

RStudio® is a trademark of RStudio, Inc. « CC BY SA RStudio » info@rstudio.com » 844-448-1212 « rstudio.com « Learn maore with browseVignettes(package = ¢{"dplyr”, "tibble"]) « dplyr 0.7.0+ tibble 12.0 + Updated: 2017-03




Quiz

Which of these is NOT a way to select the name and n
columns together?

select(babynames, -c(year, sex, prop))
select(babynames, name:n)
select(babynames, starts_with("'n"))

select(babynames, ends_with("'n"))



Quiz

Which of these is NOT a way to select the name and n
columns together?

select(babynames, ends_with("'n"))






filter()

Extract rows that meet logical criteria.

filter(.data, .. )

data frame to one or more logical tests

transform

(filter returns each row for
which the test is TRUE)

40



common syntax

Each function takes a data frame / tibble as its first argument
and returns a data frame / tibble.

filter(.data, .. )

AN

data frame to function specific
transform arguments

dplyr function

41



filter()

Extract rows that meet logical criteria.

filter(babynames, name == "Garrett")

babynames

year |sex| name | n_| prop SN vear|sex| name | n_| prop_
1880 M  John 9655 10,0815 —) -----
1880 M  William 9532 0,0805 -----
1880 M  James 5927 0,0501 -----

1880 M Charles 5348 0,0451

1881 M  John 8769 0,081




filter()

Extract rows that meet logical criteria.

filter(babynames, name == "Garrett")

mmnm

= sets
1880 John 9655 0,0815 (returns nothing)
1880 M  William 9532 0,0805 == tests if equal
1880 M  James 5927 0,0501 (returns TRUE or FALSE)
1880 M Charles 5348 0,0451
1880 M  Garrett 13 0,0001
1881 M John 8769 0,081




Logical tests

?Comparison

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

%1 N% Group membership



1
2

X <-
# FALSE

X >




x <- c(1, 2, 3)
X >= /2
# FALSE TRUE TRUE




Pop Quiz

What might NA stand for?

||1|| ||one||



Pop Quiz

What might NA stand for?




Pop Quiz

What is the result?

P ==



Pop Quiz

What is the result?

P ==

TRUE



Pop Quiz

What is the result?

1==NA



Pop Quiz

What is the result?

1==NA

NA



Pop Quiz

What is the result?

NA == NA



Pop Quiz

What is the result?

NA == NA

NA



Pop Quiz

What is the result?

is.na(NA)

TRUE



Logical tests

?Comparison

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

%1 N% Group membership

1s.naC ) IsNA
l1s.naC ) Isnot NA



Your Turn 3

Use filter, babynames, and the logical operators to find:
o All of the rows where prop is greater than or equal to 0.08

« All of the children named “Sea”

1 -t
N Ry W&



filter(babynames, prop >= 0.08)

filter(babynames, name == "Sea")




Two common mistakes

1. Using = instead of ==

filter(babynames, name = "Sea")

filter(babynames, name == "Sea")

2. Forgetting quotes

filter(babynames, name == Sea)

filter(babynames, name == "Sea")




filter()

-xtract rows that meet every logical criteria.

filter(babynames, name == "Garrett", year == 1880)
babynames
year sex| name | n | prop RN vearsex | name | n | prop
1880 M John 9655 0,0815 1880 M Garrett 13 0,0001
1880 M  William 9532 0,0805
1880 M James 5927 0,0501

1880 M Charles 5348 0,0451

1881 John 8769 0,081

60




filter()

-xtract rows that meet every logical criteria.

filter(babynames, name == "Garrett" & year == 1880)

babynames

year | sex| name | n_| prop JENERGEN vear |sex| name | n_| prop_
1880 M John 9655 0,0815 -----

1880 M  William 9532 0,0805
1880 M James 5927 0,0501
1880 M Charles 5348 0,0451

1881 John 8769 0,081 61




Boolean operators

?base::Logic
& and
| or
xor( ) exactly or
! not

C)

To group tests.
& evaluates
before |



X > 2 & X < 3

v

TRUE & TRUE

v

TRUE

03



Your Turn 4

Use Boolean operators to alter the code below to return only the
rows that contain:

« Boys named Sue
« Names that were used by exactly 5 or 6 children in 1880

» Names that are one of Acura, Lexus, or Yugo
filter(babynames, name =="Sea" [ name =="Anemone")

e



filter(babynames, name == "Sue", sex == "M")

filter(babynames, (n == 5 | n == 6) & year == 1880)

filter(babynames, name == "Acura” | name =="Lexus" | name =="Yugo")




Two more common mistakes

3. Collapsing multiple tests into one

filter(babynames, 10 < n < 20)
filter(babynames, 10 < n, n < 20)

4, Stringing together many tests (when you could use %in%)

filter(babynames, n == 5 [ n =6 | n =7 | n == &)

filter(babynames, n %in% c(5, 6, 7, 8))




filter(babynames, name %1n% c("Acura", "Lexus", "Yugo")




arrange()



arrange()

Order rows from smallest to largest values.

arrange(.data, ..)

data frame to one or more columns to order by

transform

(additional columns will be used as
tie breakers)

09



arrange()

Order rows from smallest to largest values.

arrange(babynames, n)

babynames

year|sex| name | n | prop_ mmnm
1880 M John 9655 0,0815 — 1880 M Garrett 0,0001
1880 M William 9532 0,0805 1880 M Charles 5348 0,0451

1880 M James 5927 0,0501 1880 M James 5927 0,0501

1880 M Charles 5348 0,0451 -----
1880 M  Garrett 0,0001 -----
----- 1880 M John 9655 0,0815




desc()

Changes ordering to largest to smallest.

arrange(babynames, desc(n))

babynames

year [sex| name | n | prop SN vear|sex| name | n | prop_
1880 M John 9655 00815 1880 M John 9655 00815

1880 M Wiliam 9532 00805 1880 M Willam 9532 0,805
180 M James 5927 0,0501 -----

1880 M Charles 5348 0,0451 180 M James 5927 0,0501
1880 M  Garrett 0,0001 1880 M Charles 5348 0,0451

----- /1 1880 M Garrett 13  0,0001




Help me

What is the smallest value of n?
What is the largest?



arrange(babynames, n, prop)

7 year sex name n prop
# 1 2007 M Aaban 5 2.259872e-006
# 2 2007 M Aareon 5 2.259872e-006
# 3 2007 M Aaris 5 2.259872e-06
# 4 2007 M Abd 5 2.259872e-006
# 5 2007 M  Abdulazeez 5 2.259872e-006
# b 2007 M Abdulhadi 5 2.259872e-06
# 7 2007 M Abdulhamid 5 2.259872e-006
# 8 2007 M Abdulkadir 5 2.259872e-006
# 9 2007 M Abdulraheem 5 2.259872e-006
# 10 2007 M Abdulrahim 5 2.259872e-06
# .. with 1,924,655 more rows

13



arrange(babynames, desc(n))

year
1947
1948
1947
1957
1947
1949
1956
1958
1948
1954

O 60 N O U1 p W N K-

H H F FHF FHF OFHE OFH OH OFHFE OHFE OFTE
I
S

SEX

<= < < M < Z < T m

M

name
L1inda
L1inda
James
Michael
Robert
L1inda
Michael
Michael
James
Michael

N
9960380
960211
94763
92726
91040
91010
90023
90517
88588
3838493

. with 1,924,655 more rows

SO © © © © O &© &© &© O

prop

.05483009
.05521159
.05102057
04238659
.04934237
.05184281
04225479
.04203881
.049096/9
.04279403

74







Steps

boys_2015 <- filter(babynames, year == 2015, sex == "M")
boys_2015 <- select(boys_2015, name, n)

boys_2015 <- arrange(boys_2015, desc(n))

boys_2015

1. Filter babynames to just boys born in 2015

2. Select the name and n columns from the result

3. Arrange those columns so that the most popular names appear
near the top.




Steps

boys_2015 <- filter(babynames, year == 2015, sex == "M")
boys_2015 <- select(boys_2015, name, n)

boys_2015 <- arrange(boys_2015, desc(n))

boys_2015




Steps

arrange(select(filter(babynames, year == 2015,
sex == "M"), name, n), desc(n))




The pipe operator | >

babynames >  filter( , h == 99680)

Passes result on left into first argument of function on right.
So, for example, these do the same thing. Try it.

filter(babynames, n == 99680)
babynames |> filter(n == 99680)




Pipes

babynames

boys_2015 <- filter(babynames, year == 2015, sex == "M")
boys_2015 <- select(boys_2015, name, n)

boys_2015 <- arrange(boys_2015, desc(n))

boys_2015

babynames |[>
filter(year == 2015, sex == "M") |>
select(hame, n) [>
arrange(desc(n))




Shortcut to type | >

ED-ED
Ctril ++

Windows)

(Mac)
(




Your Turn 5

Use |> to write a sequence of functions that:
1. Filters babynames to the girls that were born in 2017, then...
2. Selects the name and n columns, then...

3. Arranges the results so that the most popular names are
near the top.

=gk



babynames |>
filter(year == 2017, sex == "F") I>
select(name, n) I>
arrange(desc(n))







Your Turn 6

1. Pick a name and sex

2. Trim babynames to just the rows that contain this name and sex

3. Trim the result to just the columns that will appear in your graph
(not strictly necessary, but useful practice)

4. Plot the results as a line graph with year on the x axis
and prop on they axis



babynames |>
filter(name == "Garrett", sex == "M") |>
select(year, prop) I>

ggplot() +
geom_Line(mapping = aes(x = year, y = prop))

0.002 -

prop

0.001 -

0.000 -
1880 1920 1960 2000
year







babynames |>
filter(nam

ggplot() +

"M1ichael") I>

QL’//"‘~[N

D NOT FILTER

ON SEX

geom_point(mapping = aes(x = year, y = prop))




babynames |>
filter(name == "Michael") |>

ggplot() +
geom_line(mapping = aes(x = year, y = prop))

1880 1920 1960 2000
year




babynames |[>
fi1lter(name

ggplot() +

"Michael") I>

geom_line(mapping = aes(x =

year, y = prop, group = sex))

2000



babynames |[>
filter(name == "Michael") I>

ggplot() +
geom_line(mapping = aes(x = year, y = prop, color = sex))

0.03 - SEX

0.00 -
1880 1920 1960 2000
year




babynames |>
filter(name == "Michael") |>

ggplot() +
geom_line(mapping = aes(x = year, y = prop)) +

facet_wrap(vars(sex))

F M

0.01 - ﬁ/\j
0.00 - T T T -
1880 1920 1960 2000 1880 1920 1960 2000
year



What are the most
popular names?




Quiz

Do we have enough information to:

1. Calculate the total number of children with each name?



Deriving information

summarise() - summarise variables
group_by() - group cases
mutate() - create new variables

95



summarise()



summarise()

Compute table of summaries.

babynames |> summarise(total = sum(n), max = max(n))

babynames

RN |, KT
1880 John 9655 0,0815 --
1880 M  William 9532 0,0805

1880 M James 5927 0,0501

1880 M Charles 5348 0,0451

1880 M  Garrett 13  0,0001

1881 M  John 8769 0,081 -/




Your Turn 7

Complete the code to extract the rows where
name == "Khaleesi". Then use summarise() and
sum() and min() to find:

1. The total number of children named Khaleesi

2. Thefirst year Khaleesi appeared in the data

1t
N Ry W&



babynames |[>
filter(name ==
summarise(total

"Khalees1") I>

sum(n), first

min(year))




Summary functions

Take a vector as input.

Return a single value as output.

Summary Functions

TO USE WITH SUMMARISE ()

summarise() applies summary functions to
columns to create a new table. Summary
functions take vectors as input and return single

Combine Tables

COMBINE VARIABLES COMBINE CASES
values as output. X y
als]c] Al8]o alslclalslo) noa
:|I+Il1_:|lalz atl
bu2 bue2 ™ bu2bu2 Xbuz
summary function . TR e o
Use bind_cols() to paste tables beside each + cvi
other as they are. y We=
COUNTS bind_cols(...) Returns tables placed side by

side as a single table. Use bind_rows() to paste tables below each

BE SURE THAT ROWS ALIGN.
dplyr::n() - number of values/rows other as they are.
dplyr::n—dIStlnCt() - # Of uniques Use a "Mutating Join" to join one table to TANEAE bind_rows(...,.id = NULL)
sum(tis.na()) - # of non-NA’s coumns fomanother matchiog wlueswith 3343 Reus ablesone ontop of hether N
. ol ISl W 1S . o
retains a different combination of values from fcys nameto add a column of the original

the tables. table names (as pictured)

LOCATION

mean() - mean, also mean(!is.na())
median() - median

maEn left_join(x, y, by = NULL,
—+ ; 3 copy=FALSE, suffix=c("x""y"),...)
2 ¢ 2% Join matching values from y to x.

3
<Q
wa

intersect(x, y, ...) ' O
Rows that appear in bothxandy.

setdiff(x, y, ...)
Rows that appear in x but not y.

union(x, y, ...) @

Rows that appearinxory.
(Duplicates removed). union_all()
retains duplicates.

right_join(x, y, by = NULL, copy =
FALSE, suffix=c(".x""y"),...)
Join matching values from x to y.

LOGICALS

mean() - Proportion of TRUE’s
sum() - # of TRUE’s

inner_join(x, y, by = NULL, copy =
FALSE, suffix=c(".x""y"),...)

Join data. Retain only rows with
matches.

anocusld ou
£<e~d e~2
Bwnell wed

alelclp)
at1l3
bu22
dwrl
no@En
at13
bu22

S o e i aetioruy™..)  containthe exact same rows (i any order.
copy= , suffix=c(“x""y"),... .
POSITION/O RDER : v : = Join data. Retain all values, all rows.
dwraly
dplyr::first() - first value ENERACT RORES
X y
dplyr..last() - IaSt Value nrr(l'-:-r; Use bg,=c(n‘°un, "eol2",...) to r:[:"ll + r’\r;lr;]
. _ 1 1 -+ specify one or more common =
dplyr::nth() - value in nth location of vector Suaua specifyoneormorec suz t sz
left_join(x, y, by = "A")
RANK MIRET T Use a named vector, by = ¢("col1" = Use a "Filtering Join" to filter one table against
111 ;colzt’;)f,fto match on columrr‘ls tgat the rows of another.
H i ave different names in each table.
qua nti le() - nth qua ntile w rownames_to_column() s left_join(x, y, by = c("C"="D")) nom semi_join(x,y, by =NULL, ...) .
m'n () _ ni l  tat: Moverownamesinto col. 2+ 1 Returnrows of x that have a matchiny.
1 minimum vatue : : . 9c r?wnames_to_column{iris, var mmEm e Use suffix to specify the suffix to b w2 USEFUL TO SEE WHAT WILL BE JOINED.
- i =" 3t 1dw giyetounmatched columns that .
maX() maximum value 2 %315 % havethe same name in both tables. moE anti_join(x, y, by = NULL, ...)
mE B8 column_to_rownames() left_join(x, y, by = c("C" = *D"), suffix = c v 3 Return rows of x that do not have a
tae ., 3% Move colinrownames. mpn upw match iny. USEFUL TO SEE WHAT WILL
b ("1, "27))
SPREAD : : : c s column_to_rownames(a, var="C") NOT BE JOINED.

Also has_rownames(), remove_rownames()

IQR() - Inter-Quartile Range

mad() - median absolute deviation
sd() - standard deviation

var() - variance

tudio
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n()

The number of rows in a dataset/group

babynames [> summarise(n =

nC)

mmnm -

1880 John 9655 10,0815

1880 M William 9532 0,0805
1880 M James 5927 0,0501
1880 M Charles 5348 0,0451
180 M  Garrett 13  0,0001
1881 M John 8769 0,081




n_distinct()

The number of distinct values in a variable

babynames [> summarise(n

n(), nname = n_distinct(nhame))

mmnm __n__[ nname

1880 John 9655 10,0815
1880 M William 9532 0,0805
1880 M James 5927 0,0501
1880 M Charles 5348 0,0451
180 M  Garrett 13  0,0001
1881 M John 8769 0,081

1924665 = 97310




How should we define popularity?

A name is popular if:

1. Sums - a large number of children have the name
when you sum across years



babynames |>

filter(name
it year sex
## 1 2011 F
##H 2 2012 F
## 3 2013 F
## 4 2014 F
## 5 2015 F
## o 2016 F
##H 7 2017 F

== "Khalees1" & sex == "F")

name N prop
Khalees1 28 0.0000145
Khalees1 146 0.0000754
Khalees1 243 0.000126
Khalees1 369 0.000189
Khalees1 341 0.000175
Khalees1 371 0.000192
Khalees1 466 0.000249




babynames |[>
filter(name == "Khaleesi1" & sex == "F") |>
summarise(total = sum(n))

e total

## 1 19064







03-Transform-Exercises.gmd

@1 02-Transform-Data.Rmd » o [}
&) APE Q| R Preview » & YT msert~ | 9 L | [=#Run~ | B - | =

title: "Transform Data"
output: html_notebook

* " {r setup} 3
library(tidyverse)
library(babyname

coNOYUT A WN P
4

pollution <- tribble(
~clty, ~size, ~amount,
"New York", "large", 23,
"New York", "small", 14, Toy data sets to

"London", "large", 22, practice with
"London"”, "small", 16,

"Bei1jing", "large", 121,

# Toy €

"M.i. C
25 "John

26 "Paul",

2788 ) " - L= " " "
28 Beijing", "small", 56
29 1instrument <- tri

30 ~name, ~play

31 "John", "guitar",

32 "Paul", "bass",

33 "Keith", "guitar"

34 )

SONN

36

37 ~ ## Your Turn 1

34:2 8 Chunk 1: setup = R Markdown =




pollution

~Clty, ~S1ze, ~amount,

"New York", "large". 23, New York large 23
"New York", "small", 14, New York small 14
"London”, "large", 22, London large 50

"London”, "small", 16, L ond | 1
"Beijing", "large", 121, ondon sma 6
"Beijing", "small", 56 Beijing large 121
) Beiing  small 56

108



: article | amount

New York large 23
New York small 14
London large 22 #
London small 16
Beijing large 121
Beijing small 56

pollution [>
summarise(mean = mean(amount), sum = sum(amount), n = n())




: article | amount

New York large 23

New York small 14

London large 22

London small 16
Beijing large 121
Beijing small 56




. article | amount

New York large 23

New York small 14

London large 22

London small 16
Beijing large 121
Beljing small 56




S
Size g/m
New York  large 23 =) a7 )

New York small 14

18,5

London
London 19,0 38 2
Beijing

88,5 177 2

Beijing

group_by() + summarise()




group_by()

Groups cases by common values of one or more columns.

pollution I>
group_by(city)

city S1ze amount
<chr> <chr> <dbl>
1 New York Llarge 23

2 New York small 14

" N [} B | W N




group_by()

: particle | amount
cit particle | amount New York large 23
y size (Hg/md)

New York large 23 / New York small 14
New York small 14
London large 22
London large 22
> London small 16
London small 16
Beijing large 121 \ . |
eijin arge 121
Beijing small 56 g 9
Beijing small 56

pollution I[>

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




\-/

group_by(

- particle amount
New York large 23

artlcle amount

: rticl
ity P mean sum n

New York small 14

New York large New York large

New York small 14 New York small

London  large 22

London large 22 London large

London small 16

London small 16 London small

Beijing large 121 Beijing large 121 Beijing large

!H\\\

Beijing small 56 Beijing small

I/

Beijing small 56

pollution I[>
group_by(city, size) |>
summarise(mean = mean(amount), sum = sum(amount), n = n())




group_by()

Groups cases by common values.

babynames |>
group_by(sex) [|>
summarise(total = sum(n))

F
M

116



ungroup()

Removes grouping criteria from a data frame.

babynames |>
group_by(sex) [>
ungroup() [>
summarise(total = sum(n))

348120517




Your Turn 8

Complete the code with group_by(), summarise(),

and arrange() to display the ten most popular name and
sex combinations. Compute popularity as the total
number of children with a given name and sex.



babynames |>
group_by(name, sex) |>
summarise(total = sum(n)) I>
arrange(desc(total))




5000000 -

4000000 A
3000000 SeX
2000000 A
1000000 A
0-

James John Robert Mlchael Mary W|II|am Davrd Joseph Rlchard Charles
name

total




babynames |>
group_by(nhame, sex) I|>
summarise(total = sum(Cn)) I>
arrange(desc(total)) I>
ungroup() |>
slice(1:10) I>
ggplot() +
geom_col(mapping = aes(
X = fct_reorder(name, desc(total)),
y = total,
fill = sex
D)) +
theme_bw() +
scale_fill_brewer() +
labs(x = "name")




babynames |[>
filter(name == "Khaleesi1" & sex == "F") |>
summarise(total = sum(n))

e total

## 1 19064




babynames |>

filter(name == "Khaleesi1" & sex == "F") |>
summarise(total = sum(n))

e total

## 1 19064

babynames |>
group_by(name, sex) [>
summarise(total = sum(n)) I>
arrange(desc(total))




babynames |>
filter(name == "Khaleesi1" & sex == "F") [>
summarise(total = sum(n))

babynames |>

group_by(name, sex) |>
summarise(total = sum(n))




Your Turn 9

Use group_by() to calculate the total number
of children born for every year.

Plot the results as a line graph: total vs. year.

=gk



babynames |>
group_by(year) |>

summarise(n_children

ggplot() +
geom_line(mapping

= sum(n)) I>

aes(x = year, y =

n_children))




n_children

4000000 -

3000000 -

| 2000000 -

1000000 -

1880

1920

year

1960

2000




What was the top ranked
name for each year?



Quiz

Do we have enough information to:

1. Rank names within each year?



mutate()



mutate()

Create new columns.

babynames |[>

mutate(percent = round(prop * 100, 2))

babynames
Mmﬂm mmnmm
1880 John 9655 0,0815 —p 1880 John 9655 10,0815
1880 M  William 9532 0,0805 1880 M  William 9532 0,0805
1880 M James 5927 0,0501 1880 M  James 5927 0,0501
1880 M  Charles 5348 0,0451 1880 M Charles 5348 0,0451
1880 M  Garrett 13  0,0001 1880 M  Garrett 13  0,0001
1881 M  John 8769 0,081 1881 M  John 8769 0,081




mutate()

Create new columns.

babynames |[>
mutate(percent = round(prop * 100, 2), nper = round(percent))

babynames

N e L
1880 John 9655 10,0815 _ 1880 John 9655 0,0815 815 | 8

1880

M- William 9532 0,0805 1880 M Wililam 9532 00805 | 805 = 8
1880 M James 5927 0,0501 1880 M James 5927 00501 501 | 5
1880 M Charles 5348 0,0451 1880 M Charles 5348 00451 | 451 5
1880 M  Garrett 13 0,000l 1880 M Garrett 13 00001 | 001 = 0
1881 M  John 8769 0,081 1881 M John 8769 0,081 & 81 8




babynames |>

mutate(rank =




TO USE WITH MUTATE ()

mutate() and transmute() apply vectorized
functions to columns to create new columns.
Vectorized functions take vectors as input and
return vectors of the same length as output.

vectorized function

OFFSETS

dplyr::lag() - Offset elements by 1
dplyr::lead() - Offset elements by -1

CUMULATIVE AGGREGATES

dplyr::cumall() - Cumulative all()

dplyr::cumany() - Cumulative any()
cummax() - Cumulative max()

dplyr::cummean() - Cumulative mean()
cummin() - Cumulative min()
cumprod() - Cumulative prod()
cumsum() - Cumulative sum()

RANKINGS

dplyr::cume_dist() - Proportion of all values <=
dplyr::dense_rank() - rank with ties = min, no
gaps

dplyr::min_rank() - rank with ties = min
dplyr::ntile() - bins into n bins
dplyr::percent_rank() - min_rank scaled to [0,1]
dplyr::row_number() - rank with ties = "first"

MATH

+,-,% [, A, %[%, %% - arithmetic ops

log(), log2(), log10() - logs

<, <=,>,>=, 1=, == |ogical comparisons
dplyr::between() - x >= left & x <=right
dplyr::near() - safe == for floating point
numbers

MISC

dplyr::case_when() - multi-case if_else()
dplyr::coalesce() - first non-NA values by
element across a set of vectors
dplyr::if_else() - element-wise if() + else()
dplyr::na_if() - replace specific values with NA

pmax() - element-wise max()

pmin() - element-wise min()
dplyr::recode() - Vectorized switch()
dplyr::recode_factor() - Vectorized switch()
for factors

Vectorized functions

Take a vector as input.
Return a vector of the same length as output.

TO USE WITH SUMMARISE ()

summarise() applies summary functions to
columns to create a new table. Summary
functions take vectors as input and return single
values as output.

summary function

COUNTS

dplyr:n() - number of values/rows
dplyr::n_distinct() - # of uniques
sum(lis.na()) - # of non-NA's

LOCATION
mean() - mean, also mean(!is.na())
median() - median
LOGICALS
mean() - Proportion of TRUE's
sum() - # of TRUE’s
POSITION/ORDER

dplyr::first() - first value
dplyr:last() - last value
dplyr:nth() - value in nth location of vector

RANK
quantile() - nth quantile

min() - minimum value
max() - maximum value

SPREAD

IQR() - Inter-Quartile Range

mad() - median absolute deviation
sd() - standard deviation

var() - variance

Row Names

Tidy data does not use rownames, which store a
variable outside of the columns. To work with the
rownames, first move them into a column.

0o wmm rownames_to_column()
at _,1ac: Moverownamesinto col.

Bu 2be g< rownames_to_columnfiris, var
cwv dlcvw _ ucn)

meE B0 column_to_rownames()

; - '_ - ; Move col in row names.

=1t vy column_to_rownames(a, var="C")

Also has_rownames(), remove_rownames()

COMBINE VARIABLES

J
Als|c (Al8]0) alslclalslo)
atetl + 483 e atlanka
bu2 bu2 ™™ bu2bu2
cwvi awl cvidwl

Use bind_cols() to paste tables beside each
other as they are.

bind_cols(...) Returns tables placed side by
side as a single table.
BE SURE THAT ROWS ALIGN.

Use a "Mutating Join" to join one table to
columns from another, matching values with
the rows that they correspond to. Each join
retains a different combination of values from
the tables.

peEn left_join(x, y, by = NULL,
3t 13 copy=FALSE, suffix=c("x""y"),...)
c » 3w Join matching values from y to x.

1 right_join(x, y, by = NULL, copy =
FALSE, suffix=c(".x""y"),...)
Join matching values from x to y.

1 inner_join(x, y, by = NULL, copy =
FALSE, suffix=c(".x""y"),...)

Join data. Retain only rows with
matches.

nEEn full_join(x,y, by = NULL,

-1 ; : copy=FALSE, suffix=c(".x""y"),...)

< v 3w Join data. Retain all values, all rows.
awral

DA Use by =¢("coll", "col2",...) to
2L 343 specifyoneormore common
u2u2
¢ v 3 mm columnsto matchon.
left_join(x, y, by = "A")
EFET T Use anamed vector, by =¢("coll" =
5 = ; : + "col2"), to match on columns that
¢ v 31 a ¢ havedifferent names in each table.
left_join(x, y, by = c("C"="D"))
mmErs e Use suffix to specify the suffix to
—+- ; : w  pive to unmatched columns that
c v 13 havethesamenamein both tables.
left_join(x, y, by =c("C"="D"), suffix =
C{".! u’ u2~))

COMBINE CASES

=
and noul
£« <6~10
2wl wued

+ y

Use bind_rows() to paste tables below each
other as they are.

: bind_rows(...,.id = NULL)

Returns tables one on top of the other
as asingle table. Set .id to a column
name to add a column of the original

table names (as pictured)

Nﬂllﬂd
annoud

n
t
u
v
v
w

& wwwegl

~3
e |
wa

intersect(x, y, ...)
Rows that appear in both xand y.

setdiff(x, y, ...)
Rows that appear in x but not y.

union(x, y, ...)

Rows that appearinxory.
(Duplicates removed). union_all()
retains duplicates.

-

anoculd oud
g<e~d e~2
Bwnell wel)

Use setequal() to test whether two data sets
contain the exact same rows (in any order).

EXTRACT ROWS

X

nn
t
u
v

-

[P |
aoe -

n
t
u
w

noe
-

Use a "Filtering Join" to filter one table against
the rows of another.

mra semi_join(x, y, by =NULL, ...)
2 ¢ 1 Returnrows of x that have a match iny.
2 USEFUL TO SEE WHAT WILL BE JOINED.

moi anti_join(x, y, by = NULL, ...)

c v 3 Return rows of x that do not have a
match iny. USEFUL TO SEE WHAT WILL
NOT BE JOINED.
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min_rank()

A go-to ranking function (ties share the lowest rank)

min_rank(c(50, 100, 100, 1000))
# [1] 1 2 2 4

min_rank(desc(c(50, 100, 100, 1000)))
# [1] 4 2 2 1




Your Turn 10

Use mutate() and min_rank() to rank each
row in babynames from largest n to lowest n.



babynames |>

mutate(rank = min_rank(desc(prop)))

## A tibble: 1,924,665 x ©

#

# 1
# 2
# 3
# 4
# S
# 0

## ...

year sex  nhame N
1380 F Mary /065 0.
1880 F Anna 2004 0.
1380 F Emma 2003 0.
1880 F Elizabeth 1939 0.
1880 F Minnie 1746 0.
1880 F Margaret 1578 0.
with 1,924,659 more rows

prop
0724
0267
0205
0199
0179
0162

rank
14
/09
1131
1192
1427
16383




Your Turn 1l

Group babynames by year and then re-rank the
data. Filter the results to just rows where rank == 1.



babynames |>
group_by(year) |>
mutate(rank = min_rank(desc(prop))) I>
filter(rank == 1)

# A tibble: 138 x ©
# Groups: year [138]

yedar sex  hame n prop rank
1 1880 M John 9655 0.0815 1
2 1881 M John 8769 0.0810 1
3 1882 M John 9557 0.0783 1

# .. with 135 more rows




Recap: Single table verbs

- Extract variables with select()

Extract cases with filter()

..... ____ Arrange cases, with arrange().

Make tables of summaries with summarise().

- Make new variables, with mutate().







select()

Extract columns by name.

select(babynames, n)

babynames
OO .
1880 John 9655 00815  _, | 9655
1880 M  Wiliam 9532 0,0805 9532
1880 M  James 5927 0,0501 5927
1880 M Charles - 0,0451 - 5348
1880 M 13
1881 M 8769




S

Extract column contents as a vector.

babynames $n
babynames
anm
1830 M John 965 00815 _ 9G55 9532 5927 5348 ..
1880 M  William |9532 0,0805
1880 M  James 5927 0,0501
1880 M Charles 5348 0,0451
1880 M Garrett | 13  0,0001
1881 M  John 8769 0,081




S

Extract column contents as a vector.

babynames$n

column name

(no quotes)

144



pull()

Pipe friendly version of $

babynames |> pull(n)

babynames

mmnm

1880 M John [9685| 0,085 ., 9655 9532 5927 5348 ..

1880 M  William |9532 0,0805
1880 M  James 5927 0,0501
1880 M  Charles - 0,0451
1880 M
1881 M




Transform Data with
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