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Lecture 3:
Bar Graphs

February 6, 2023
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Course Administration

1. Hopefully your policy brief proposal is
in
® | will give feedback by next week
® |'ll write comments on your doc
® Please respond by coming to office
hours

2. Make sure you're checking Piazza

Bar Chart
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Course Administration

1. Hopefully your policy brief proposal is

in 3. Grading first two tutorials this week
o 1ol o
I’w|II give feedback by next week 4. How to treat Chang reading
® |'ll write comments on your doc _
® Please respond by coming to office 5. Peer tutor coming soon
hours 6.

Anything else?
2. Make sure you're checking Piazza
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Next Week's Good Bad and Ugly

Post by Wednesday noon. You link on google sheet. Earlier is ok.

Finder Commenter
Isabel  Henry
Anna Hannah
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Lancy on Henry's Choice

Annual GDP growth

M Eurozone China us

PROJECTIONS

Source is Wall Street Journal, Jan. 31, 2023, [link].


https://www.wsj.com/articles/eurozones-economy-outpaced-china-and-u-s-in-2022-11675161027?mod=world_lead_pos3&utm
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Maddy on Kristiann's Choice: “How Is Each State Doing?”

Pet. of residents who are fully vaccinated

55 60 65 70 75%
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Sources: Centers for Disease Control and Prevention, U.S. Census Bureau

Source is New York Times, updated Oct. 20, 2022, [link].


https://www.nytimes.com/interactive/2020/us/covid-19-vaccine-doses.html
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Few Chaps. 9 and 10
1. Form
2. Color
3. Spatial Position

Bar Chart overview
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Plan for Today
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Few Chaps. 9 and 10
1. Form
2. Color
3. Spatial Position

Bar Chart overview

Plan for Today

No o~ b=

Graphing in R via ggplot
Parts of ggplot

Bars via ggplot

Titles and axis scaling
Factor re-ordering
Summary statistics

Date variables
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Few: Three Primary Ways to Convey Information

1. Form
2. Color
3. Spatial Position



Admin
o]

G/B/U Graph Design Bar Chart
0000 0@0 000000000000000

Leading to Two Key Rules for All Graphics

1. Maintain visual correspondence to quantity

2. Avoid 3D
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When You Don’t Maintain Visual Correspondence to Quantity

Demographic and socioeconomic characteristics of workers by occupation type

Education (bachelor's People of color Immigrant status Below 200% of the
degree and above) (farelgn-borrh) federal poverty line

Overall workforce 46% 14%
Essential 46% 21% 14% \
Frontline 39% 23% 15% \
Non-essential, non-remote - 16% ~ 613 28% 2T% ‘

Remote Work in the Capital Region, 2021, Greater Washington Partnership.


https://greaterwashingtonpartnership.com/wp-content/uploads/2021/02/Remote-work-in-the-Capital-Region-Report_Final.pdf

Bar Charts
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Big idea: relative size

Graph Design
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Bars Outline

Bar Chart
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Bars Outline

Big idea: relative size
® What do bars do?
® Few, Ch. 10, bits of bars
e Lollipops, esp from WSJ
® Giant numbers from WSJ

Bar Chart
0®0000000000000
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What Does a Bar Chart Do?

Bars compare quantities across categories
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What Does a Bar Chart Do?

Bars compare quantities across categories
® | evels can be shares
® Emphasize rank order of levels
® Highlight one level relative to others
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When Shape Doesn't Do What You'd Hoped

[ele]
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When Shape Doesn't Do What You'd Hoped

u‘ss 2% 4% 6% B% 10% 12% 14% 16% 1'3% 20%

Few 6.11 and 6.12
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The First Bar Chart
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s i i il e
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The Upright divgfions are Ten Thoufind Lounds cack . The lilack Lines are Exports the Kebbed.lines Imports

Playfair, William, 1786. The Commercial and Political Atlas
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An Aside on William Playfair

1759-1823
5th of 8 children

Largely educated by his brother who
became a famous mathematician

Apprenticed to inventor of steam
engine

Engaged in multiple successful and
then unsuccessful business ventures

Late 1790s in debtor's prison
Blackmailer

May have stormed the Bastille
Primary inventor of statistical graphics

® bar chart
® line chart
® pie chart (not so great)

Motivated by Priestly’s sensation

See also here.


https://www.oxforddnb.com/display/10.1093/ref:odnb/9780198614128.001.0001/odnb-9780198614128-e-22367##odnb-9780198614128-e-22367
https://www.oxforddnb.com/display/10.1093/ref:odnb/9780198614128.001.0001/odnb-9780198614128-e-22370?rskey=7MGN3F&result=1
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Orientation
Proximity
Fills
Borders

Base value
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General Principles for Bar Charts

Taken from Few Ch. 10, p. 210
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Orientation & Proximity

Orientation: Bars horizontal or vertical?
® Horizontal better to fit in long lables

® Vertical better if axis is time
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Orientation & Proximity

Proximity — How close should the bars be?

® You want mostly bars, not mostly
Orientation: Bars horizontal or vertical? white space

® Horizontal better to fit in long lables ® But not touching bars

® Vertical better if axis is time ® Why not touching bars?



Bar Chart
000000080000000

Orientation & Proximity

Orientation: Bars horizontal or vertical?
® Horizontal better to fit in long lables

® Vertical better if axis is time

Proximity — How close should the bars be?

You want mostly bars, not mostly
white space

But not touching bars
Why not touching bars?

Rank when you want to highlight
ordering
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honda 4
volkswagen 4
subaru 1
hyundai -
toyota 4
nissan 1
audi

pontiac

make

chevrolet
ford

jeep
mercury
dodge
land rover

lincoln

G/B/U
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Ranked Almost-Bars

Dot Plot
Make Vs Avg. Mileage

00000000e000000

mileage

20

source: mpg


https://bit.ly/2EdUdRo

Fills

Fills

Do Not
® Use color as decoration
® Use hashed or lined fills
Do

® As much as possible, put legend
directly on the graph

® Highlight with color

Bar Chart
000000000e00000


https://books.google.com/books?id=m50jN0CRuosC&pg=PA515&lpg=PA515&dq=crazy+graph+fills&source=bl&ots=bOgZysxqDy&sig=ACfU3U2zh4L55hTtP-21ELN20K5CDMhH6A&hl=en&sa=X&ved=2ahUKEwimx8z74LXnAhWPg3IEHSbLBuAQ6AEwC3oECAoQAQ#v=onepage&q=crazy%20graph%20fills&f=false

G/B/U
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Fills

Do Not
® Use color as decoration
® Use hashed or lined fills
Do

® As much as possible, put legend
directly on the graph

e Highlight with color

Graph Design
000

Fills

§70,000
$60,000
$50,000
$40,000
$30,000
$20,000
$10,000

S0

Bar Chart R
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An Uninspiring Example

Fill source is Excel 2007


https://books.google.com/books?id=m50jN0CRuosC&pg=PA515&lpg=PA515&dq=crazy+graph+fills&source=bl&ots=bOgZysxqDy&sig=ACfU3U2zh4L55hTtP-21ELN20K5CDMhH6A&hl=en&sa=X&ved=2ahUKEwimx8z74LXnAhWPg3IEHSbLBuAQ6AEwC3oECAoQAQ#v=onepage&q=crazy%20graph%20fills&f=false
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Borders and Base Value

Borders
® Use sparingly to highlight
® Colors are better for highlighting

Bar Chart
0000000000e0000
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Borders and Base Value
Borders Base Value
® Use sparingly to highlight Bars Must Start at Zero!

® Colors are better for highlighting
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Borders and Base Value
Borders Base Value
® Use sparingly to highlight Bars Must Start at Zero!

e Colors are better for highlighting Why?
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Going From a Bad Bar Chart to a Decent One

Urban

SubUrban

area type

ExUrban

fhousing_before_2000
Hhousing_since_2000

0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 12,000,000
num of housing units
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Going From a Bad Bar Chart to a Decent One

Urban

o

=

 SubUrban

o

@

ExUrban
JExisting
ENew
0 200,000 400,000 600,000 800,000 1,000,000

num of housing units

00
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Going From a Bad Bar Chart to a Decent One

Urban

3

5

‘wSubUrban

@

©

ExUrban
UExisting
INew
0 200,000 400,000 600,000 800,000 1,000,000

num of housing units

00
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Going From a Bad Bar Chart to a Decent One

Urban

SubUrban

area type

ExUrban

“ExUrban-Existing
FExUrban-New

ESubUrban-New
Urban-Existing
Urban-New

200,000 400,000 600,000
num of housing units

o

800,000 1,000,000
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Going From a Bad Bar Chart to a Decent One

Urban Existing

Suburban Existing

Exurban Existing

o

200,000 400,000 600,000 800,000 1,000,000

00
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Going From a Bad Bar Chart to a Decent One

1,000,000
800,000

600,000

Existing

400,000

200,000 Existing Existing

Urban Suburban Exurban

00
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Going From a Bad Bar Chart to a Decent One

1,000,000
800,000

600,000

Existing

400,000

200,000 Existing Existing

Urban Suburban Exurban

00
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Going From a Bad Bar Chart to a Decent One

1,000,000
800,000
600,000
400,000
200,000

0

2000 & After

2000 & After

Before 2000

2000 & After

Before 2000 Before 2000

Urban Suburban  Exurban

00
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When the Number is Too Big for a Bar

People really have trouble with big
numbers
® is $2 billion a large part of a $4 trillion
budget?
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When the Number is Too Big for a Bar

Microsoft plan for conveying big numbers,
from WSJ

® attribute
® scaling factor

® reference

® is $2 billion a large part of a $4 trillion
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When the Number is Too Big for a Bar

People really have trouble with big
numbers
® is $2 billion a large part of a $4 trillion
budget?

Microsoft plan for conveying big numbers,
from WSJ

® attribute
® scaling factor
® reference

“a conservation group that reclaimed about
100 million acres of land across the Earth.
... How big do you think that is?”
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When the Number is Too Big for a Bar

People really have trouble with big
numbers
® is $2 billion a large part of a $4 trillion
budget?

Microsoft plan for conveying big numbers,
from WSJ

® attribute
® scaling factor
® reference

“a conservation group that reclaimed about
100 million acres of land across the Earth.
... How big do you think that is?”

About as big as (1.15x = scaling factor)
California (reference)



Admin
o]

G/B/U
0000

The

Americans Locked In
President Trump's job approval rating has held
unusually steady throughout his term, moving
up and down in the tightest range on record.

Trump
Obama
Clinton
Kennedy
Eisenhower
Reagan
Ford
Nixon
Johnson
Carter
HW.Bush
W. Bush

Truman

Highest
f rating

3
38%47%
.
45 61
.
41 60
.
56 83
.
48 79
.
35 68
.
37 bl
.
24 67
.
35 79
.
28 75
.
29 89
.
26 88

.
22 87

Graph Design
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Power of Lollipops

Bar Chart
000000000000 0e0
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The

Americans Locked In
President Trump's job approval rating has held
unusually steady throughout his term, moving
up and down in the tightest range on record.

Highest
f rating

Trump .
38% 47%
Obama .
45 61
Clinton .
41 60
Kennedy .
56 83
Eisenhower .
48 79
Reagan -
35 68
Ford .
37 n
Nixon .
24 67
Johnson .
35 79
Carter .
28 75
HW.Bush .
29 89
W.Bush .
26 88
Truman .
87

Graph Design
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Power of Lollipops

What is the point?

Bar Chart
000000000000 0e0
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The Power of Lollipops

Americans Locked In

President Trump's job approval rating has held
unusually steady throughout his term, moving
up and down in the tightest range on record.

[ raing What is the point?
What is this doing that a bar cannot?

Trump

Obama .
Clinton .
Kennedy .

56 83

Eisenhower .
48 79

Reagan -
35 68

Ford .
Nixon .
24 67

Johnson .
35 79
Carter .
28 75
HW.Bush .
29 89
W.Bush .
26 88

Truman .
22 87
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Americans Locked In

President Trump's job approval rating has held
unusually steady throughout his term, moving
up and down in the tightest range on record.

Trump
Obama
Clinton
Kennedy
Eisenhower
Reagan
Ford
Nixon
Johnson
Carter
HW.Bush
W.Bush

Truman

Highest
f rating
.
38% 47%
.
45 61
.
4 60
.
56 83
48 79

35 68

24 67

35 79

28 75

29 89

26 88

87
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The Power of Lollipops

What is the point?

What is this doing that a bar cannot?
What info does this convey?
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Presi

nt Trump's job approval rating has held

unusually steady throughout his term, moving
up and down in the tightest range on record.

Trump
Obama
Clinton
Kennedy
Eisenhower
Reagan
Ford
Nixon
Johnson
Carter
HW.Bush
W.Bush

Truman

Highest
[ rating
.
38% 47%
.
45 61
.

41 60

.
56 83

29 89
26 88

22 87
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The Power of Lollipops

What is the point?
What is this doing that a bar cannot?
What info does this convey?

max and min
approximately the variance
by administration

so a trend in variance!

note the point in the title



Admin G/B/U Graph Design Bar Chart
o 0000 000 00000000000000e

Showing More than One Number Per Bar

Professional and Business Services

Government

Education and Health

Trade, Transp. and Utilities

Leisure and Hospitality

Other Services

Construction, Mining and Logging

Financial Activities

Information

‘ National share

Manufacturing

0.05 0.10 0.15 0.20 0.25
Share of Employment

g
=}
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R: Finally, Graphs!


https://www.leahbrooks.org/leahweb/teaching/pppa_dataviz/2023/subpages/r_notes/lecture_03/lecture03_rnotes_v01.html

Next Class

I'm here till 5:20 for questions on anything
Turn in PS 3

Few, Chapter 6

Chang, Chapter 6 (through 6.5)

Linked Bloomberg article on quantities of land
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