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Who's ahead in the polls?
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What values are displayed in this chart?

3D Column Charts in Excel are Awesome
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The answer may surprise you

I 1
3D Column Charts in Excel are Awesome
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GOALS

What are you trying to accomplish?

1. Who's the audience?

- Exploratory (use defaults) vs. explanatory (customize)
- Raw data vs. model results

2. Graphs should be self explanatory
3. Agraph is a narrative - should convey key point(s)
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MAKE A POLJERPOINT
| DECK SHOWING OUR
PROGRESS ON PROTECT
UNTICORN.

( EXECUTIVES ONLY |
RESPOND TO FAMILIAR

COLORS AND SHAPES.

CLOUDS, DOLLAR
SIGNS. . THAT
SORT OF THING.

| STYLE ISNOT A

SUBSTITUTE FOR
SUBSTANCE.

i
i
:
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" YOURE THINKING

LIKE A LUORKER BEE.
THERE'S NO TIME
FOR SUBSTANCE WHEN
YOURE AT THE TOP.
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THREE BASIC PRINCIPLES

Schwabish (2014)

1. Show the data (many graphs show too much)
2. Reduce the clutter
3. Integrate text and graph
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YOUR TURN

Discuss in groups

1. Look at the eight transformed graphs in Schwabish (2014). What
do you think about the transformations?

2. Are there other objectives of data visualization not mentioned
by Schwabish?

3. If you were to improve on one of the eight transformed graphs,
which one would you choose and how would you change it?
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OTHER CONSIDERATIONS

Color palette

Is your data numeric, binary, catetorical, text?
Should you truncate your y axis?

Remember

Visualizing data is not just a matter of good taste

Basic perceptual processes play a very strong role
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Average Annual Global Temperature in Fahrenheit
1880-2015
ae W 190 M0 10 190 M0 1% 1% 190 190 1m0 2000 2010

National Review -
oo [ Fotow |
The only #climatechange chart you need to see. natl.re/wPKpro

(h/t @powerlineUS)
3:36 PM - 14 Dec 2015
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The Infamous Pie Chart

"A =B *C =D
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Convictions in England and Wales for class A drug supply.

B

® White: 6584
Black: 2356
Asian: 1161
Mixed Race: 508

@ NS (Not Stated): 1046

Other: 124 = Sh::e \ma?e
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SOME THINGS | THINK WORK WELL

Small multiples
Tufte

“lllustrations of postage-stamp size are indexed by category
or a label, sequenced over time like the frames of a movie,
or ordered by a quantitative variable not used in the single
image itself”
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OLLIPOPS” AND “DUMBBELLS”

Gender Earnings Disparity
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Annual Salary
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Data from plotly
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SLOPEGRAPHS

$60k
American Incomes Are Losing Their
Edge, Except at the Top $50k
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DATA VISUALIZATION SOFTWARE

Static

1. Base R
2. lattice
3. ggplot2

Interactive

1. D3 (javascript)
2. htmlwidgets (R)
3. Tableau (commercial)

19/86


http://www.htmlwidgets.org/

ggplot2
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Positives

- Great defaults
- Intuitive
- Extremely well documented

Negatives

- Slow
- Limited functionality
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GRAMMAR OF GRAPHICS

ggplot?2 is based on the grammar of graphics, the idea that you can
build every graph from the same few components: a dataset, a set of
geoms—visual marks that represent data points, and a coordinate
system

You start with your data, and then you assign a geometry to
elements of that data, such as circle size to population, then you
draw those geometries based upon some scaling of your data. When
you think about visualization this way it helps you develop a better
understanding of the data itself and think of proper ways to
visualize it.
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A PEW VISUALIZATION OF PARTISANSHIP

The Pew Research Center did an interesting visualization of political
polarization in the US.

Polarization

The new survey finds that as ideological consistency has
become more common, it has become increasingly aligned
with partisanship. Looking at 10 political values questions
tracked since 1994, more Democrats now give uniformly
liberal responses, and more Republicans give uniformly
conservative responses than at any point in the last 20 years

Bob Rudis recreated their plot in ggplot2. Let's see how.
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http://www.people-press.org/2014/06/12/section-1-growing-ideological-consistency/#interactive
https://rud.is/b/2016/07/07/bridging-the-political-polygons-gap-with-ggplot2/

Political Polarization, 1994-2014

The interactive below illustrates the shift since 1994, using data from five Pew Research Center
surveys. In addition to viewing results both for the total population and by party, they can be filtered
on just the share of Americans (about one-third of the public) who are most politically active.

See results for: [ eneraL poruLaTion ‘ poumicaLLy acTive | | oveaie [ Y PARTY |

‘ Animate data from 1994-2014

Yearsnown: View 2n individual year:

2014 T

Median Median
Democrat Republican
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BASICS

ggplot works by building your plot piece by piece

First we need to load some data into R (link here)

library(”readr”)

gh.link = "https://raw.githubusercontent.com/"”
user.repo = "sebastianbarfort/sds_summer/”

branch = "gh-pages/”

link = "data/polarization.csv”

data.link = paste@(gh.link, user.repo, branch, link)
df = read_csv(data.link)

names(df)

n n ”n

## [1] "x" "year” "party” "pct
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https://raw.githubusercontent.com/sebastianbarfort/sds_summer/gh-pages/data/polarization.csv

INSPECTING THE DATA

n.n

#it [1] "yn "yeaI" "party pCt"

X year party pct

10 1994 Dem  0.57
-9 1994 Dem 1.60
-8 1994 Dem  1.89
-7 1994 Dem  3.49
-6 1994 Dem 3.96
-5 1994 Dem 6.56
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ggplot2 BAsICS

ggplot works by building your plot piece by piece

Then we tell ggplot what pieces of the data frame we are interested
in

We create an object called p containing this information

Here,x = xandy = pct say what will go on the x and the y axes

These are aesthetic mappings that connect pieces of the data to
things we can actually see on a plot.
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library(”ggplot2”)
p = ggplot(data = df, aes(x = x, y = pct))
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AESTHETICS, BUT NO GEOMS

The plot is so far just a frame with no actual information

10.0-
7.5+
3 5.0
2.5+
0.0-
-10 =3 0 5 10
X
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LET'S ADD A LINE

p =p + geom_line()
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pct

10.0-
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-10
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PROBLEM

We need to inform ggplot that Democrats and Republicans are two
separate groups.

This can be done using fill, groups, shape, size or color.

p = ggplot(data = df,
aes(x = x, y = pct,
fill = party, color = party))
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TRY AGAIN

p =p + geom_line()
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10.0-

7.5+

party

—— Dem

— REP
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THOUGHTS

Shading below the line
Filling should be transparent
Custom filling

Axes should be modified
Subset by year

Axis title

Background

Legend

OSSO U OIS
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1. SHADING BELOW THE LINE

p = p + geom_ribbon(aes(ymin = 0, ymax = pct))
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2. FILLING SHOULD BE TRANSPARENT

p =p + geom_ribbon(aes(ymin = 0, ymax = pct),
alpha = .5)
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3. CUSTOM FILLING

p

= p + scale_color_manual(
name=NULL,
values=c(Dem="#728ea2” ,REP="#cf6a5d"),
labels=c(Dem="Democrats”, REP="Republicans”)) +
scale_fill_manual(
name=NULL,
values=c(Dem="#728ea2”, REP="#cf6a5d"”),
labels=c(Dem="Democrats”, REP="Republicans”)) +
guides(color="none”,
fill=guide_legend(override.aes=1list(alpha=1)))
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4. AXES SHOULD BE MODIFIED

p=p+*
scale_x_continuous(
expand = c(0,0), breaks = c(-8, 0, 8),
labels= c(”Consistently\nliberal”,
"Mixed",
"Consistently\nconservative”)) +
scale_y_continuous(
expand = c(0,0), limits = c(0, 12))
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12 -
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5. SUBSET BY YEAR

p = p + facet_wrap(~ year, ncol = 2,
scales = "free x")
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6. AXIS TITLE

p =p + labs(x = NULL,
y = NULL,
title = "Polarization, 1994-2014")
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7. BACKGROUND

p = p + theme_minimal()
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8. LEGEND

p

=p+
theme(legend.position = c(0.75, 0.1)) +
theme(legend.direction = "horizontal”) +

theme(axis.text.y = element_blank())
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OUTPUT

Polarization, 1994-2014
1994 1999

Consistently Mixed Consistently Consistently Mixed Consistently
liberal conservative  liberal conservative

2001 2004

Consistently Mixed Consistently Consistently Mixed Consistently
liberal conservative liberal conservative

2014

. Democrats . Republicans

Consistently Mixed Consistently
liberal conservative
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VISUALIZING POLLS

How do you visualize polls?
New polls generate a lot of news stories
But much of it is probably noise

How to deal with this visually?
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ALTERNATIVE

A poll is not really a number
It's a distribution
Usually, that distribution is normal

So let’s draw the distribution
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READ DATA

library(”readr”)

gh.link = "https://raw.githubusercontent.com/"”
user.repo = "sebastianbarfort/sds_summer/"”

branch = "gh-pages/”

link = "data/polls_tidy.csv”

data.link = paste@(gh.link, user.repo, branch, link)
df = read_csv(data.link)
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First five rows/columns

predicted density estimate ci Parti
12.83318  6.60e-06 23.6 239159 Socialdemokraterne
12.92999  7.90e-06 23.6 239159 Socialdemokraterne
13.02681 9.50e-06 23.6 239159 Socialdemokraterne
1312363 114e-05 23.6 239159 Socialdemokraterne
13.22045 1.36e-05 23.6 239159 Socialdemokraterne
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YOUR TURN

Inspect the dataset

What do you think the variables predicted and density mean?
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VISUALIZATION

p = ggplot(df, aes(x = predicted, y = density))
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p = p + geom_line()
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ggplot(df, aes(

p + geom_line()

X = predicted, y = density,

group = group, color

Parti))
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ggplot(df, aes(x = predicted, y = density,
group = group, color = Parti))

= p +

geom_line() +

facet_grid(party.ord ~ .,

scales = "free_y",

switch = "y")
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NEW STRATEGY

df.1 = subset(df, date != max(date))

df.2 = subset(df, date == max(date))
= ggplot()

p=p+

geom_line(data = df.1,
aes(x = predicted, y = density,
group = group),
color = "grey50”, alpha = .25) +
facet_grid(party.ord ~ .,
scales = "free_y’

?

, Switch = "y")
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ADD LATEST POLL

p = p + geom_line(data = df.2,

aes(x = predicted, y = density,
group = group),
colour = "red”, size = 1)
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DETAILS |

p = p + scale_x_continuous(
breaks = scales::pretty_breaks(10)) +
theme_minimal() +

theme(strip.text.y = element_text(angle = 180,
face = "bold”,
vjust = 0.75,
hjust = 1),

axis.text.y = element_blank()) +
labs(y = NULL, x = NULL)
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OUTPUT

SOCIALDEMOKRATERNE
DANSK FOLKEPARTI
VENSTRE
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SF

KONSERVATIVE
/’ '\\
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STEPH CURRY

http:
//www.nytimes.com/interactive/2016/04/16/upshot/
stephen-curry-golden-state-warriors-3-pointers.
html
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http://www.nytimes.com/interactive/2016/04/16/upshot/stephen-curry-golden-state-warriors-3-pointers.html
http://www.nytimes.com/interactive/2016/04/16/upshot/stephen-curry-golden-state-warriors-3-pointers.html
http://www.nytimes.com/interactive/2016/04/16/upshot/stephen-curry-golden-state-warriors-3-pointers.html
http://www.nytimes.com/interactive/2016/04/16/upshot/stephen-curry-golden-state-warriors-3-pointers.html

The 8 NBA-seasons with most 3-pointers made
(and Steph and Klay this year)

. UNDER
KURVEN

Dansk NBA o

2

2

H

RAY ALLEN 05-06
DENNIS SCOTT 95-96

3-pointers made

¢ N 07-08
PEJA STOJAKOVIC 03-OM
KLAY THOMPSON I5-#

[ 10 20 30 0 50 60 70 80
Games played

Bo Schwartz Madsen @BoSchwartz - Apr 4
Stephen Curry has 9 threes in a game 6 times this season.

Minnesota as a team has done it 7 times. This is madness.
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DATA

library(”readr”)

gh.link = "https://raw.githubusercontent.com/"”
user.repo = "sebastianbarfort/sds_summer/"”

branch = "gh-pages/”

link = "data/basket_tidy.csv”

data.link = paste@(gh.link, user.repo, branch, link)
df = read_csv(data.link)
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MP 3P aggthree agg.minutes games player

3% 5 5 35 1 Stephen Curry, 2015-16
27 4 9 62 2 Stephen Curry, 2015-16
35 8 17 97 3 Stephen Curry, 2015-16
28 4 21 125 4 Stephen Curry, 2015-16
32 7 28 157 5 Stephen Curry, 2015-16
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PLOT

p = ggplot(data = df,
aes(x = games,
y = agg.three,
color = as.factor(steph.ind),
group = player))
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ADD STEPS

p = p + geom_step(size = 1)
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FIX SCALES, ETC.

p =p + scale_x_continuous(
expand = c(0, 0),
limits = c(0, 160),
breaks = c(0, 20, 40, 60, 80)) +
scale_y_continuous(
expand = c(0, 0)) +
theme_minimal()
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FIX COLOR AND AXIS LABELS

p=p+
scale_color_manual(
values = c(”grey50”, "grey50”, "darkblue”)) +
labs(x = "Games”,
y = "# of threes”,
title = "Stephen Curry’s 3-Point Record”)
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THEME CHANGES

p=p+
theme(legend.position = "none”,
axis.ticks.x = element_blank(),
axis.line.x = element_blank(),
panel.grid.major.x = element_blank(),
panel.grid.minor.x = element_blank())
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LABELS

https://github.com/slowkow/ggrepel
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https://github.com/slowkow/ggrepel

PREPARATION

data.max = df %>%
filter(player ==
"Stephen Curry, 2015-16") %>%
filter(agg.three == max(agg.three))
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LABEL

library(”ggrepel”)
p=p+
geom_text_repel(
data = data.max,

aes(label = player,
color = as.factor(steph.ind)),
size = 3,

nudge_x = 24,
segment.size = 0
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OUTPUT
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FIREARM PRICES

Look at this visualization from Bob Rudis.

Data here
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https://rud.is/b/2016/06/19/a-call-to-armslist-data-analysis/
https://raw.githubusercontent.com/sebastianbarfort/sds_summer/gh-pages/data/armslist.csv

LOAD DATA

library(”readr”)
gh.link = "https://raw.githubusercontent.com/"”

user.repo = "sebastianbarfort/sds_summer/"”
branch = "gh-pages/”
link = "data/armslist.csv”

data.link = paste@(gh.link, user.repo, branch, link)
df = read_csv(data.link)
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CREATE GGPLOT

p = ggplot(data = df, aes(x = price))
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YOUR TURN

Discuss in groups

1. What is interesting about these data?

2. How would you visualize the distribution of the price variables

3. Search the ggplot2 documentation here and create a
visualization

4. Discuss how you would improve your visualization

5. Look at Bob Rudis’ plots. Would you change anything? Do you
think they work?
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http://docs.ggplot2.org/current/
https://rud.is/b/2016/06/19/a-call-to-armslist-data-analysis/

Maps
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MAKING MAPS

There are many ways to make maps in R

1. easy: use an existing package

2. hard: learn how to work with shapefiles (we don't have time for
this today, but | strongly recommend reading these notes on the
topic)
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https://github.com/Robinlovelace/Creating-maps-in-R/raw/master/intro-spatial-rl.pdf

MAP PACKAGES

There are many useful packages for making maps in R

- maps: all kinds of maps

- ggcounty: generate United States county maps
- ggmap: extends ggplot2 for maps
- mapDK: maps of Denmark
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