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Shortcut keys




1) Quick shortcuts

Insert a <— operator: Insert a %>% operator:

e Windows: ALT + — e Windows: CTRL + SHIFT + M
e Mac: OPTION + - e Mac: COMMAND + SHIFT + M




2) Edit multiple lines of code at once

1. Press and hold ALT (Windows) or OPTION (Mac)
2. Select multiple lines of code

https://twitter.com/i/status/995394452821721088



https://twitter.com/i/status/995394452821721088

"At the heart of quantitative reasoning is a
single question: Compared to what?"

-- Edward Tufte




Today's data

college_all_ages <- read_csv(here('data', 'college_all_ages.csv'))
gapminder <— read_csv(here('data', 'gapminder.csv'))

marathon <- read_csv(here('data', 'marathon.csv'))
milk_production <- read_csv(here('data', 'milk_production.csv'))
internet_regions <- read_csv(here('data', 'internet_users_region.csv'))

New packages

install.packages("ggrepel")
install.packages("ggridges")
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Week 8: Comparisons

1. Comparing to a reference
2. Comparing variables

BREAK

3. Comparing distributions




Week 8: Comparisons

1. Comparing to a reference
2. Comparing variables

BREAK

3. Comparing distributions




For this section, we'll be using this data frame:

gapminder_americas <-— gapminder %>%
filter(continent == "Americas", year == 2007) %>%
mutate(country = fct_reorder(country, lifeExp))
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Country

Use reference lines to add context to

chart
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Country

Canada
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Chile

Cuba

United States
Uruguay
Mexico
Panama
Argentina
Ecuador
Venezuela
Nicaragua
Colombia
Jamaica
Brazil
Dominican Republic
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Haiti

Or make zero the reference line
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How to add a reference line

Add horizontal line with geom_h1line()

Add vertical line with geom_vline()

ggplot(gapminder_americas) +
geom_point(
aes(x = lifeExp, y = country),
color = 'steelblue', size = 2.5) +
geom_vline(
xintercept = mean(gapminder_americas$lifeExp),
color = 'red', linetype = 'dashed') +
theme_minimal_vgrid() +
labs(x = 'Life expectancy (years)',
y = 'Country"')
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How to add a reference line

Add text with annotate()

ggplot(gapminder_americas) +
geom_point(
aes(x = lifeExp, y = country),
color = 'steelblue', size = 2.5) +
geom_vline(
xintercept = mean(gapminder_americas$lifeExp),

color = 'red', linetype = 'dashed') +
annotate(

"text', x = 73.2, y = 'Puerto Rico',

color = 'red', hjust =1,

label = '"Mean Life\nExpectancy') +
theme_minimal_vgrid() +
labs(x = 'Life expectancy (years)',
y = 'Country"')
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Bolivia °
Haiti o
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How to make zero the reference point

gapminder_diverging <— gapminder_americas %>%
mutate(
# Subtract the mean
lifeExp = lifeExp — mean(lifeExp),
# Define the fill color
color = ifelse(lifeExp > 0,

'Above', 'Below'))

ggplot(gapminder_diverging) +

geom_col(
aes(x = lifeExp, y = country, fill = color),
width = 0.7, alpha = 0.8) +

scale_fill_manual(

values = c('steelblue', 'red')) +
theme_minimal_vgrid() +
theme(legend.position = 'none') +
labs (

x = 'Country’,

y = 'Difference from mean life expectancy (years)')
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15:00

Make a ranking chart and either a) add a reference line or b) show the ranking as the
difference from a reference (e.g. the mean). Use any dataset you want in the "data"

folder (examples below using milk_production.csv)

Your turn - comparing to a reference
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Week 8: Comparisons

1. Comparing to a reference
2. Comparing variables

BREAK

3. Comparing distributions
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"Parallel Coordinates" plots work well

diamonds %>%

count(clarity, cut) %>% 5000 1
ggplot(

aes(x = clarity, y = n, 4000 -

color = cut, group = cut)) + cut
geom_line() + +— 3000 - - Fair
geom_point() + % > Good
scale_y_continuous(limits = c(@, 5100)) +| O, | - Very Good
. Premium

theme_half_open(font_size = 18) +

Ideal
labs(y = "Count") \
J 1000 -

O_ ]
11 SI2 S VS2 VS1VWSAWVS1 IF
clarity
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Consider facets for comparing across categories

diamonds %>%
count(clarity, cut) %%

ggplot() +
geom_col(aes(x = clarity, y = n),
width = 0.7) +

facet_wrap(vars(cut), nrow = 1) +
scale_y_continuous(

expand = expansion(mult = c(0, 0.05))) +
theme_minimal_hgrid(font_size = 16)

Fair Good Very Good Premium Ideal
5000
4000
3000
c
2000 I I
i I in ] I il
1 SI2 SI1 VS2VSIVVSYVST IF 1 812 SI1 V82 VSIVVSVS1 IF I1 SI2 SI1 VS2VS1IVVSEVSE1 IF 1 SI2 SI1 VS2VSIVVSAVST IF 1 SI2 S V82 VS1IVVS®VS1 IF
clarity
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Fair Good

Consider facets for -

VVS1 Il
o VVSs2 | |
comparing across Vo1 —=
° s I
categories iy —
Very Good Premium
) IF M [ |
diamonds %>% ws1 - —
count(clarity, cut) %>% @V§§f= -_
mutate(n = n / 1000) %>% S vs: I —
ggplot() + S -
geom_col(aes(x = clarity, y = n), S:f I_ l_

width = 0.7) +

facet_wrap(vars(cut), ncol = 2) + - Ideal
coord_flip() + s __
scale_y_continuous( wWS2 I
expand = expansion(mult = c(0, 0.05))) + VS I
theme_minimal_vgrid(font_size = 16) + vs2 I——
labs(y = "Count (thousands)") g:; __
(IR |

Count (thousands)

20 /62



* 50,000

10,000
1.000
0 3I0 U0 100
Mumber of days since 100th case —»
50000 N8 - Finlind 50,000
10,000 P 10,000
1.000 1,000
100,10 20 © 10 20 O 100
Number of days since 100th case —»
Smnxmir - Lebanon : Luxemm ;
10,000 A
1000 o
___'..ll ' = - Ll
10010 20 10 20 0 10 20
Mumber of days since 100th case —»
soopo e .
10,000 =
1.000 :
e |
1005 10 20
Number of days since 100th case —»
sopopSeuth Africa __ Taiwan . Thailand .
10.000 .
1000 b From Financial Times
W00—16 20 0 10 20 10 20 21/ 62

MNumber of days since 100th case —»


https://www.ft.com/coronavirus-latest

When comparing across multiple categories, consider:

Parallel coordinates charts Faceting

cut
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When comparing only 2 things,
dodged bars are a good starting point

milk_compare <— milk_production %>%

filter(year %in% c(1970, 2017)) %>%

nutace(ttate T Fct other(state, I R
keep = c('California', 'Wisconsin'))) %>% Other

group_by(year, state) %>%
summarise(

milk_produced = sum(milk_produced) / 1079) Vear
Wisconsin - B 2017
# A tibble: 6 x 3 1970
# Groups: year [2]
year state milk_produced
<dbl> <fct> <dbl> California -
1970 California 9.46
1970 Wisconsin 18.4
1970 Other 89.1
0 50 100 150

2017 California 39.8
2017 Wisconsin 30.3
2017 Other 145,

Milk produced (billion Ibs)
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When comparing only 2 things,
dodged bars are a good starting point

ggplot(milk_compare) +
geom_co1(
aes(x = milk_produced, y = state,
fill = as.factor(year)),
width = 0.7, alpha = 0.8,
position = 'dodge') +
scale_fill_manual(
values = c('grey', 'steelblue'),
guide = guide_legend(reverse = TRUE)) +
scale_x_continuous(
expand = expansion(mult = c(@0, 0.05))) +
theme_minimal_vgrid() +

labs (
X = 'Milk produced (billion 1bs)',
y = NULL,

fill = '"Year')

Wisconsin

California

Other _

Year

B 2017
1970

0 50 100 150
Milk produced (billion Ibs)
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150

100

Milk produced (billion Ibs)
[&))]
o

Avoid putting >2 categories in legend (if possible)

1970

X

Year

2017

state
Year
California W 2017
I Wisconsin 1970
I Other
0 50 100 150

Milk produced (billion Ibs)
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150

100

Milk produced (billion Ibs)
[&))]
o

1970

Or use facets to get rid of the legend!

X

Year

2017

state

California
I Wisconsin
I Other
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150

—
o
o

[&)]
o
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Wisconsin

1970 2017
Year

Other

1970
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"Bullet" charts are also effective for comparing 2 things

Year
1970

B 2017

Wisconsin

California

0 50 100 150
Milk produced (billion Ibs)
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How to make a "bullet" chart

milk_compare %>%
pivot_wider(
names_from = year,
values_from =" milk_produced) over [
ggplot() +
geom_co1(

aes(x = "1970°, y = state, fill '1970"'),

e : Year
W%(t =0.7) + Wisconsin 1970
geom_co W 2017

aes(x = 2017, y = state, fill
width = 0.3) +
scale_fill_manual(
values = c('grey', 'black')) + California
scale_x_continuous(
expand = expansion(mult = c(0, 0.05))) +
theme_minimal_vgrid(font_size = 18) +

'2017"'),

0 50 100 150
labs( o Milk produced (billion Ibs)
X = 'Milk produced (billion 1bs)',
y = NULL,
fill = "Year")
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With more than 2 things, dodged bars can get confusing

Still comparing 2 time periods, but across 10 categories

California
Wisconsin
New York
Minnesota
@ Pennsylvania Year

% ldaho ?g;g
Michigan
Texas
Washington
New Mexico

0 10 20 30 40
Milk produced (billion Ibs)
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Strategies for comparing 2 things across more than 2 categories

Dodged bars ©

California
Wisconsin
New York
Minnesota

QO Pennsylvania Year
3 2017
)]

Idaho 1970
Michigan

Texas
Washington
New Mexico

0 10 20 30 40
Milk produced (billion Ibs)

State

Dumbbell bars &

California
Wisconsin
New York
Idaho

Texas
Michigan
Pennsylvania
Minnesota
New Mexico

Washington

Top 10 milk producing states
(1970 - 2017)

0

10 20 30
Milk produced (billion Ibs)

40

Year

1970
® 2017

30 /62



Strategies for comparing 2 things across more than 2 categories

California

Wisconsin

New York

Minnesota

QO Pennsylvania
S

n ldaho

Michigan

Texas

Washington

New Mexico

0

Dodged bars ©

10 20 30
Milk produced (billion Ibs)

40

Year

2017
1970

Milk produced (billion Ibs)

Slope chart ©

Top 10 milk producing states (1970 - 2017)

1970

Wisconsin (18)

New York (10)
Minnesota (10)
California (9)
Pennsylvania (7))
Michigan (5)
Texas (3)
Washington (2 )
Idaho (1)

New Mexico (0 )

2017

California (40)

Wisconsin ( 30)

New York (15)
Idaho (15)

Texas (12)
Michigan (11)
Pennsylvania { 11)
Minnesota ( 10)
New Mexico (8)
Washington (7))
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Dumbbell charts highlight:

e Compare magnitudes across two
periods / groups

Top 10 milk producing states
(1970 - 2017)

California o
Wisconsin ®
New York ®
Idaho ®
Texas ] Year

1970
Michigan ® ® 2017

State

Pennsylvania ®
Minnesota L]
New Mexico ®

Washington ®

0 10 20 30 40
Milk produced (billion Ibs)

Slope charts highlight:

e Change in rankings
e Highlight individual categories

Top 10 milk producing states (1970 - 2017)
1970 2017

California (40)

Wisconsin ( 30)

@

=

c

Re)

E

o

Q

S  Wisconsin (18)

B New York (15)
a Idaho (15)
= New York (10) Tgxa.s (12)
= Minnesota (10) Michigan ( 11)

Pennsylvania ( 11)
Minnesota ( 10)

California (9)
Pennsylvania (7))

Michigan (5) New Mexico (8)

Texas (3) Washington (7)
Washington (2 )
Idaho (1)

New Mexico (0 )
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How to make a Dumbbell chart

Create data frame for plotting

topl@states <— milk_production %>%
filter(year == 2017) %%
arrange(desc(milk_produced)) %>%
slice(1:10)

filter(

year %in% c(1970, 2017),

state %in% topl@states$state) %>%
mutate(

state = fct_reorder2(state,
year, desc(milk_produced)),

year = as.factor(year),

milk_produced = milk_produced / 1079)

milk_summary_dumbbell <— milk_production %>%

State

California
Wisconsin
New York
Idaho

Texas
Michigan
Pennsylvania
Minnesota
New Mexico

Washington

0

Top 10 milk producing states
(1970 - 2017)

10 20 30
Milk produced (billion Ibs)

Year

1970
® 2017
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How to make a Dumbbell chart

Make lines (note the group variable)

California -
ggplot(milk_summary_dumbbell, Wisconsin =
aes(x = milk_produced, y = state)) + New York -
geom_line(aes(group = state),

color = 'lightblue', size = 1) Idaho -
Q Texas -

o,
n Michigan =

Pennsylvania -
Minnesota -
New Mexico -

Washington -
0 10 20 30 40
milk_produced
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How to make a Dumbbell chart

Add points (note the co lor variable)

ggplot(milk_summary_dumbbell,
aes(x = milk_produced, y = state)) +
geom_1line(aes(group = state),
color = 'lightblue', size = 1) +
geom_point(aes(color = year), size = 2.5)

state

California - ®
Wisconsin - o
New York - o)

ldaho - °

Texas - ® year
1970
Michigan = o e 2017
Pennsylvania - e
Minnesota = ®

New Mexico - L

Washington - ®
0 10 20 30 40
milk_produced
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How to make a Dumbbell chart

Change the colors:

ggplot(milk_summary_dumbbell,
aes(x = milk_produced, y = state)) +
geom_line(aes(group = state),
color = 'lightblue', size = 1) +
geom_point(aes(color = year), size = 2.5) +
scale_color_manual(
values = c('lightblue', 'steelblue'))

state

California - o]
Wisconsin - ®
New York - e
ldaho - ®
Texas - L] year
1970
Michigan = ° e 2017
Pennsylvania - e
Minnesota - L

New Mexico - ®

Washington - L
0 10 20 30 40
milk_produced
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How to make a Dumbbell chart

Adjust the theme and annotate

ggplot(milk_summary_dumbbell,
aes(x = milk_produced, y = state)) +
geom_line(aes(group = state),
color = 'lightblue', size = 1) +

scale_color_manual(
theme_minimal_vgrid() +

theme (
axis.line.y = element_blank(),
axis.ticks.y = element_blank()) +
labs(x = 'Milk produced (billion 1lbs)',
y = 'State’,
color = 'Year',

subtitle = '(1970 - 2017)"')

geom_point(aes(color = year), size = 2.5) +

values = c('lightblue', 'steelblue')) +

title = 'Top 10 milk producing states',

State

California
Wisconsin
New York
Idaho

Texas
Michigan
Pennsylvania
Minnesota
New Mexico

Washington

Top 10 milk producing states

(1970 - 2017)

0

10 20 30
Milk produced (billion Ibs)

Year

1970
® 2017
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Create data frame for plotting

topl@states <— milk_production %>%
filter(year == 2017) %>%
arrange(desc(milk_produced)) %>%
slice(1:10)

milk_summary_slope <- milk_production %>%
filter(
year %in% c(1970, 2017),
state %in% topl@states$state) %>%
mutate(

state = fct_reorder2(state,
year, desc(milk_produced)),

year = as.factor(year),
milk_produced = milk_produced / 1079,

lineColor = if_else(
state == 'California', 'CA', 'other'),

label = paste(state, ' (',
round(milk_produced), ')'),

label_left = ifelse(year == 1970, label, NA),

label_right = ifelse(year == 2017, label, NA))

Milk produced (billion Ibs)

How to make a
Slope chart

Top 10 milk producing states (1970 - 2017)
1970 2017

California (40)

Wisconsin ( 30)

Wisconsin (18 )
New York (15)
Idaho (15)
New York (10) Texas (12)
Minnesota ( 10) Michigan (11 )

Pennsylvania ( 11)
Minnesota ( 10)

California (9)
Pennsylvania (7))

Michigan (5) New Mexico (8)

Texas (3) Washington (7))
Washington (2)
Idaho (1)

New Mexico (0 )
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Create data frame for plotting

How to make a
toplOstat - i Lk ducti %>%
opidstates < miliproduction Slope chart

arrange(desc(milk_produced)) %>%
slice(1:10)

milk_summary_slope <— milk_production %>% milk_summary_slope %>% ,
filter( select(state, year, milk_produced, label, lineColor)
year %in% c(1970, 2017), .
state %in% topl@states$state) %>% #> # A tibble: 20 x 5 :
mutate( #> state year milk_produced label
. #> <fct> <fct> <dbl> <chr>
# Reorder state variables #> 1 New York 1970 .3 New York
state = fct_reorder2(state, #> 2 Pennsylvania 1970 .12 Pennsylvania
# % ! ; ( ; —2. " 2y abl #> 4 Wisconsin 1970 .4 Wisconsin
onvert year 1o discrete variable #> 5 Minnesota 1970 .64 Minnesota
year = as.factor(year), #> 6 Texas 1970 .06 Texas ( 3
# Modify units #> 7 Idaho 1970 .49 Idaho ( 1
: — mi N #> 8 New Mexico 1970 . New Mexico
mlék?prod%ged Tllk—pFOduced / 1079, #> 9 Washington 1970 : Washington
# Define line color #> 10 California 1970 . California
lineColor = if_else( #> 11 New York 2017 . New York
state == 'California', 'CA', 'other'), §> Eﬁnﬂsylvania gg%; . pF/’Ie_nES_ylvan(ia11 )
> ichigan . ichigan
# Make labels v #> Wisconsin 2017 . Wisconsin ( 30 )
label = paste(state, _ (', #> Minnesota 2017 . Minnesota ( 10 )
round(milk_produced), ')'), #> 16 Texas 2017 . Texas ( 12 )
label_left = ifelse(year == 1970, label, NA), #> 17 Idaho 2017 -6~ Idaho (15 )

#> Washington 2017 c Washington
#> California 2017 c California

label_right = ifelse(year == 2017, label, NA)) #> 18 New Mexico 2017 . New Mexico E g
’ (4




How to make a Slope chart

Start with a line plot - note the group 45

variable:

ggplot(milk_summary_slope,
aes(x = year, y = milk_produced,
group = state)) +
geom_1line(aes(color = lineColor))

milk_produced
S

i
o
I

(#0)
o
1

lineColor

CA
- other
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How to make a Slope chart

Add labels:

ggplot(milk_summary_slope,
aes(x = year, y = milk_produced,
group = state)) +
geom_line(aes(color = lineColor)) +

geom_text(aes(label = label_left),
hjust = 1, nudge_x = -0.05) +

geom_text(aes(label = label_right),
hjust = 0, nudge_x = 0.05)

Justification hjust

Left 0
Center 0.5
Right 1

40 -

30~

milk_produced

Californi

//fVWscons

lineColor

CA
— other
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20 =

wconsin (18 )

milk_produg

10 -Hakifial 48 )

sylvania (7))
Michigan (5)

Texas (3
hiNging 2{
0
1970

0~ Mexico

yea

Overlapping labels?
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Artwork by @allison_horst

Overlapping labels?
ggrepel library to the rescue!
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How to make a Slope chart

Align labels so they don't overlap:

library(ggrepel)

ggplot(milk_summary_slope,
aes(x = year, y = milk_produced,
group = state)) +
geom_line(aes(color = lineColor)) +

geom_text_repel(
aes(label = label left),
hjust = 1, nudge_x = -0.05,

direction = 'y', segment.color = 'grey')
geom_text_repel(

aes(label = label_right),

hjust = 0, nudge_x = 0.05,

direction = 'y', segment.color = 'grey')

milk_produced

40-

w
o
1

N
o
1

-
o

New York (10 )
_ Minnesota ( 10) =+ f—

California (40 )

_~ Wisconsin (30 )

Wisconsin (18) / _ New York (15)

Idaho (15)
Texas (12)

/ Michigan ( 11)

/%nnsyivanla (=

California (9) / Minnesota ( 10 )
Pennsylvanl? 7T‘ New Mexico (
Michigan (5) Washmgton (7}
Texas (3 )
Washington (2 ) /
- ldaho (1)
New Mexico (0 )
1 ]
1970 2017

year

lineColor

CA
— other
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How to make a Slope chart

Adjust colors:

ggplot(milk_summary_slope,
aes(x = year, y = milk_produced,
group = state)) +

geom_line(aes(color = lineColor)) +
geom_text_repel(

aes(label = label_left),

hjust = 1, nudge_x = -0.05,

direction = 'y', segment.color
geom_text_repel(

aes(label = label_right),

hjust = 0, nudge_x = 0.05,

direction = 'y', segment.color =

I
(@)
5
Q)
<

scale_x_discrete(position
scale_color_manual(values

i1
—+

o
©
s

milk_produced

year

1970 2017

40 - California (40)

30 - Wisconsin ( 30)
20~
Wisconsin (18) New York (15)
New York (10 ) Idaho (15)
Texas (12)
Minnesota ( 10) Michasn: (1)

10 - California (9) nnsylvania (11)

Pennsylvania (7 )
Michigan (5)
Texas (3)
Washington (2 )
Idaho (1)

” New Mexico (0)

Minnesota ( 10 )
New Mexico (8 )
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Adjust the theme and annotate

r

ggplot(milk_summary_slope,
aes(x = year, y = milk_produced,
group = state)) +
geom_line(aes(color = lineColor)) +

geom_text_repel(
aes(label = label_left),
hjust = 1, nudge_x = -0.05,
direction = 'y', segment.color = 'grey') +

geom_text_repel(aes(label = label_right),
hjust = @, nudge_x = 0.05,
direction = 'y', segment.color = 'grey') +

scale_x_discrete(position
scale_color_manual(values

= 'top') +
= c('red', 'black')) +
labs(x = NULL,
y = 'Milk produced (billion 1lbs)',
title = 'Top 10 milk producing states (1970 -
theme_minimal_grid() +
theme(panel.grid element_blank(),
axis.text.y = element_blank(),
axis.ticks = element_blank(),
legend.position = 'none')

Milk produced (billion Ibs)

How to make a
Slope chart

Top 10 milk producing states (1970 - 2017)
1970 2017

California (40)

Wisconsin ( 30)

Wisconsin (18 )
New York (15)
Idaho (15)
New York (10) Texas (12)
Minnesota (10) Michigan ( 11)

Pennsylvania ( 11)
Minnesota ( 10)

California (9)
Pennsylvania (7))

Michigan (5) New Mexico (8)

Texas (3) Washington (7))
Washington (2)
Idaho (1)

New Mexico (0 )
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Your turn - comparing multiple categories [2@ : @@]

Using the internet_regions data frame, pick a strategy and create an improved
version of this chart.

Strategies:
e Dodged bars o 9
e Facets g region
e Bullet chart : curops & Central Asa
= B Latin America & Caribbean
L D u m bel I C h a rt % midrﬂleAEaSt' & North Africa
* S I O pe C h a rt .g gﬁgfg:r?;?'an Africa
g :



Break!

Stand up, Move around, Stretch!

05:00




Week 8: Comparisons

1. Comparing to a reference
2. Comparing variables

BREAK

3. Comparing distributions




Overlapping histograms have issues

Bad Slightly better

500

1000 = 400
= M/F = 300 M/F
2 I - W 3 O F
Q . M Q . M

500 I 200

II | 100

-II IIII.-
0 0
30 50 70
Age Age
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—— ——

Good when number of categories is small

Density facets Diverging histograms

Male Female

750 750

S 500 S 500 70 .
(@] o

250 250

3
o
0]
=

=T

0 1
20 40 60 80 1
e
Age 1

30 I
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Major category

Good when number of categories is large

Boxplot
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How to make density facets

You can use facet wrap(), but
you won't get the full density overlay

ggplot(marathon,
aes(x = Age, y = ..count..,
fill = "M/F)) +
geom_density(alpha = 0.7) +
facet_wrap(vars('M/F*)) +
scale_fill_manual(

values = c('sienna', 'steelblue')) +
scale_y_continuous(

expand = expansion(mult = c(0, 0.05)))
theme_minimal_hgrid()

F M
400
= M/F
5 300
3 =
200 M
100
0
20 40 60 80 20 40 60 80
Age

If you want the full density overlay,
you have to hand-make the facets

Male Female

750 750
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How to make density facets

Make the full density plot first

base <- ggplot(marathon,

aes(x = Age, y = ..count..)) +
geom_density(fill = 'grey', alpha = 0.7) +
scale_y_continuous(
expand = expansion(mult = c(0, 0.05)))
theme_minimal_hgrid()

750

count
[4;]
[m=]
[m=]

250

20

40

Age

60

80
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How to make density facets

Separately create each sub-plot

male <- base +

geom_density/(

data = marathon %>%
filter('"M/F* == 'M'),
fill = 'steelblue', alpha = 0.7) +
theme(legend.position = 'none')

female <- base +
geom_density(
data = marathon %>%
filter( ' M/F" == 'F'),
fill = 'sienna', alpha
theme(legend.position

=0.7) +
= 'none')
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How to make density facets

Combine into single plot

plot_grid(male, female,
labels = c('Male', 'Female'))
Male Female
750 750
§ 500 E 500
8 8

250

250

80

56 / 62



How to make diverging histograms

Make the histograms by filtering the data

ggplot(marathon, aes(x = Age)) +

geom_histogram(
data = marathon %>%
filter('M/F° == 'F'),
aes(fill = "M/F", y=..count..),
alpha = 0.7, color = 'white') +

geom_histogram(
data = marathon %>%
filter("M/F> == 'M"')

aes(fill = "M/F’, y=..count..*(-1)),

alpha = 0.7, color = 'white')

count

1000 -

500 -

-500 -

-1000 -

M/F

=

30 50 70
Age
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How to make diverging histograms

Make the histograms by filtering the data

ggplot(marathon, aes(x = Age)) +

geom_histogram(
data = marathon %>%
filter("M/F° == 'F'),
aes(fill = "M/F, y=..count..),
alpha = 0.7, color = 'white') +

geom_histogram(
data = marathon %>%
filter("M/F° == 'M')

aes(fill = "M/F', y=..count..*(-1)),

alpha = 0.7, color = 'white')

count

1000 -

500 -

-500 -

-1000 -

M/F

=

30 50 70
Age
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How to make diverging histograms

Rotate, adjust colors, theme, annotate

ggplot(marathon, aes(x = Age)) +
# Add histogram for Female runners:
geom_histogram(
data = marathon %>%
filter("M/F == 'F'),
aes(fill = "M/F°, y=..count..),
alpha = 0.7, color = 'white') +

# Add negative histogram for Male runners:

geom_histogram(
data = marathon %>%
filter("M/F* = 'M"),
aes(fill = "M/F°, y=..count..x(-1)),
alpha = 0.7, color = 'white')
scale_fill_manual(
values = c('sienna', 'steelblue')) +
coord_flip() +
theme_minimal_hgrid() +
labs(fill = 'Gender',
y = 'Count"')

70

50

Age

30

-1000

-500

500

1000

Gender
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™
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How to make ridgeplots

Make a ridgeplot with ggridges library

library(ggridges)

college_all_ages %>%
mutate(
major_category = fct_reorder(
major_category, median)) %>%
ggplot() +
geom_density_ridges/(
aes(x = median, y = major_category),
scale = 4, alpha = 0.7) +
scale_y discrete(expand = c(0, 0)) +
scale_x_continuous(expand = c(0, 0)) +
coord_cartesian(clip = "off") +
theme_ridges() +
labs(x = 'Median income ($)',
'Major category')

X
y

Major category
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Computers & Mathematics

??

Physical Sciences
Business
Agriculture & Natural Resources J\/_\
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Biology & Life Science
Law & Public Policy
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Industrial Arts & Consumer Services \
Humanities & Liberal Arts

Psychology & Social Work

Arts
Interdisciplinary
Education

50000 75000

100000 125000
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Your turn - comparing distributions [15 : @@]

Use the gapminder. csv data to create the following charts comparing the distribution
of life expectancy across countries in continents in 2007.

Distribution of life expectancy across Distribution of life expectancy across
countries in continent in 2007 countries in continent in 2007

Continent Europe
[ Africa

L] Asia .
L] Americas Americas

Continent

] Europe
] Oceania
N Asia

Africa M

60 70 80 40 50 60 70 80 90
Life expectancy (years)

Life expectancy (years)



Reminder:
Your Progress Report Is due in 11 days!
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https://eda.seas.gwu.edu/2025-Fall/project/2-progress-report.html

