Admin G/B/U Few
[e] (e]e] 000000000000 00000O00O0O000000

Lecture 2:
When You Need Graphs
and
How We See Graphs
and
Merging

January 27, 2025
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Course Administration

1. Submitting tutorials
® Box turn-in a failure!
® See new instructions in T2 for
Piazza submission
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Course Administration

1. Submitting tutorials

® Box turn-in a failure!
® See new instructions in T2 for
Piazza submission

2. Questions/issues with readings?

3. Make sure you're signed up for Piazza
— email me if you are not
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Course Administration

4. Be sure to check online listing for
good/bad/ugly: linked at bottom of

1. Submitting tutorials lectures page
® Box turn-in a failure! ® | changed dates for one of you to
® See new instructions in T2 for even up
Piazza submission ® et me know if this poses problems
2. Questions/issues with readings? 5. One-page proposal is due next week
3. Make sure youre signed up for Piazza 6. I'll discuss how to make pdf version of
— email me if you are not your tutorial submission

7. Anything else?
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Next Week's Good Bad and Ugly

Finders, post link Wed. by noon.

Finder Commenter

Maria  Hallie

Email me ASAP if you're not on the google sheet. Link at the bottom of the lectures
tab.
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Today's Graphic from Hallie,

2014 2020
Only Ihree NATO countries ‘Spurred by Russia's annexalion of Crimea,
met the 2 percent target. Eastern Europe ramped up spending first.
o
O

= fstonia
~Latvia

@ 02 o *lithuania
@-Polan

‘Source: NATO

Note:

oo
@ 22 @Romania
o 9o

les are sized by military spending.
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Comments by Maria

2024

Western Furope caught up, bul the Fast

surged ahead. Poland spent 4 percent of
G.DP on its military.
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Few:
Visual Perception and Graphical Communication
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When Should You Use Tables vs. Graphs?

® Tables are for when
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When Should You Use Tables vs

® Tables are for when

® you care about the actual numbers
® you have very few numbers

Merging
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When Should You Use Tables vs

® Tables are for when

® you care about the actual numbers
® you have very few numbers

® Graphs are for when

Merging
00000

. Graphs?

[e]e]e}



Admin G/B/U Few M
o (e]e] 000000000000 00000000000000 [o]e

When Should You Use Tables vs. Graphs?

® Tables are for when
® you care about the actual numbers
® you have very few numbers

® Graphs are for when

® you care about trends or general tendencies

® you have more numbers than a table can support
® the exact values are not critical

® you wish to highlight a particular relationship
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Starting with the Table

College Degrees No College Degrees
Income Under 50 50 & Over Under 50 50 & Over
Up to $50,000 643 793 590 724
Over $50,000 735 928 863 662

Few, Chapter 3, Figure 3.13



Version One of a Set of Numbers
Employee Job Satisfaction
Satlsfac;::: = College degree, up to $50,000
1000 -

* No college degree, up to $50,000
800

 College degree, over $50,000
600

~ No college degree, over $50,000

400

Under 50

Age

50 & Over

40> «F»

DA
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Version One of a Set of Numbers

00000 000

Employee Job Satisfaction
Job
Satisfaction = College degree, up to $50,000 * College degree, over $50,000
1000 * No college degree, up to $50,000 * No college degree, over $50,000

800 °

600 |

400

200 -

Under 50 50 & Over
Age

What do you think the point of this picture is? Few, Chapter 3, Figure 3.15

o «F = = T 9Dace
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Version Two of the Same Set of Numbers

Job Employee Job Satisfaction
Satisfaction
1000
000 e College degree, over $50,000
800 College degree, up to $50,000
700 No college degree, up to $50,000
No college degree, over $50,000
600
500

Under 50 50 & Over
Age
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Version Two of the Same Set of Numbers

Job Employee Job Satisfaction
Satisfaction
1000
900 g College degree, over $50,000
800 College degree, up to $50,000
700 No college degree, up to $50,000
No college degree, over $50,000
600
500
Under 50 50 & Over
Age

And the point of this picture? Few, Chapter 3, Figure 3.14
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Choose the Graph that Leads the Reader to Your Answer

GRAPH CHOICE CHART ”
Does your question ask you... Histogram ;M

about the variability of a group of
data points? (.e. the range of the
data, the shape of the distribution,

EEE) e
1.Which of the two solar cars consistently CROUP MAKE A o
plants? Dot

Are you comparing single numbers that summarize a group?

(such as mean, median, or total..)

1. Was the total fall greater thi n\«mv H
Bt bt e
e

5 how o the eclan incomes fo the US and ndi compare?

if two numeric factors are 1.1 the el eficiency o s ca rested
Scatter

correlated? toits welght? W
Plot
median income? —
il 5 Given  fixed volumo, how aratom-

il uctuate dring the past week?
115 303 fove s | ne \/\/
Zrowdmy. Mm cnange cverthe Graph

how a total is proportioned into last 3 months’ —
sub-groups? (Or what proportion

asub-group is of a total?) comex
Pie

1. What were Brazifs mst significant exports Chart

in20157

ke
SeEEL e EmieR
e e
BarChart |
VoTusdned s o ot Tty e

TuVa | it
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Few Chapter 5: Drawing Attention

1. Memory
2. Preattentive processing

® form
® color
® spatial position

w

. Applying to design

o

. Gestalt principles of visual perception

Merging
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Memory

Three types of memory
1. iconic memory



Admin G/B/U Few
o oo 00000008000000000000000000

Memory

Three types of memory
1. iconic memory
® where preattentive processing works
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Memory

Three types of memory
1. iconic memory
® where preattentive processing works

2. working memory
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Memory

Three types of memory
1. iconic memory
® where preattentive processing works
2. working memory

® what the viewer needs to keep in
mind to understand your figure
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Memory

Three types of memory
1. iconic memory
® where preattentive processing works
2. working memory

® what the viewer needs to keep in
mind to understand your figure

3. long-term memory
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Memory

Three types of memory
1. iconic memory
® where preattentive processing works
2. working memory

® what the viewer needs to keep in
mind to understand your figure

3. long-term memory

® where you want conclusion of your
figure to sit
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Memory

Three types of memory

1. iconic memory Working memory
® where preattentive processing works e \We don’t have much of it
2. working memory

® what the viewer needs to keep in
mind to understand your figure

3. long-term memory

® where you want conclusion of your
figure to sit
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Memory

Three types of memory

1. iconic memory Working memory

® where preattentive processing works e We don't have much of it

2. working memor .
orking memory ® People can remember 3 to 4 visual

® what the viewer needs to keep in .
P encodings for a chart

mind to understand your figure
3. long-term memory ® Therefore, more than about 4

e where you want conclusion of your identifiers makes the graph difficult

figure to sit
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Preattentive Processing

Why is this so important? Find the 5s.
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Preattentive Processing

Why is this so important? Find the 5s.

And now find the 5s.
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Preattentive Processing

Why is this so important? Find the 5s.

And now find the 5s.

Use preattentive processing to point out what you think is important.
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Preattentive Processing

Form
Color
Spatial Position
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Form
I.ength' Width Ui Orientation Curvature
LT 222D
| LN D10
Size wum Shape Added Marks Enclosure
e oo A A A o o o | | IIl |
e o 0 A A O o o0 o
e o o A A A o o & | | | |

Taken from https://daydreamingnumbers.com/blog/preattentive-attributes-example/

[e]e]e}
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But Beware of 2-D Size

Why?
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But Beware of 2-D Size

Why?

® People have a very hard time judging
the relative size of 2-D objects

® Changing both length and width is a
2-D change

® Avoid unless you have a specific
reason to do this — maybe you're

drawing building sizes o

o F = = =
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But Beware of 2-D Size

Why?

® People have a very hard time judging
the relative size of 2-D objects

® Changing both length and width is a
2-D change

® Avoid unless you have a specific
reason to do this — maybe you're

drawing building sizes o

How much bigger is the small circle than the larger one?
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But Beware of 2-D Size

Why?

® People have a very hard time judging
the relative size of 2-D objects

® Changing both length and width is a
2-D change

® Avoid unless you have a specific
reason to do this — maybe you're

drawing building sizes o

How much bigger is the small circle than the larger one? 16x
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Color

1. Hue

® What you think of as “color”
® Blue, Green, etc

2. Saturation
® full color to white
3. Lightness
® or brightness, full color to dark
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Color

1. Hue

® What you think of as “color”
® Blue, Green, etc

2. Saturation
e full color to white
3. Lightness
® or brightness, full color to dark

Contrasting hues stand out. Intense colors stand out.
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Using Color and Enclosure to Distinguish

Totally destroyed
Not totally destroyed

ww

#
40%4
A
“n

TSTNW

® Quickly pick out two types
® Locate within larger block

SSTNW

[e]e]e}
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Do We Perceive Them Quantitatively?

Type Attribute
Form Length
Width
Orientation
Size
Shape
Enclosure
Color Hue
Intensity
Position 2-D Position
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Do We Perceive Them Quantitatively?

Type Attribute Quantitatively Perceived?
Form Length Yes
Width Yes, but limited
Orientation  No
Size Yes, but limited
Shape No
Enclosure No
Color Hue No
Intensity Yes, but limited

Position 2-D Position Yes
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Do We Perceive Them Quantitatively?

We rely heavily on things that we perceive entirely quantitatively

Type Attribute Quantitatively Perceived?
Form Length Yes
Width Yes, but limited
Orientation  No
Size Yes, but limited
Shape No
Enclosure No
Color Hue No
Intensity Yes, but limited

Position 2-D Position Yes
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Context Matters



https://ics.uci.edu/~majumder/vispercep/chap8notes.pdf
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Why?
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Context Matters



https://ics.uci.edu/~majumder/vispercep/chap8notes.pdf
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Why?

Thanks to UC Irvine's Majumder.
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Context Matters

Merging
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https://ics.uci.edu/~majumder/vispercep/chap8notes.pdf
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Why Context Matters
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Why Context Matters

Preattentive processing relies on difference.
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Why Context Matters

Preattentive processing relies on difference.

Too many differences obscures any one
difference.
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Calling Attention

1.00
L

{35-40}

{30-35}

0.75
L

Likelihood of containerization by year t

o

L{). -

S {20-25}

wn

Q.

o

o {0-10,10-15,15-20}

O. -

(=T T T T
1955 1975 1995 2015

Which principle do | use here?
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Gestalt Principles of Visual Perception

® Proximity

Similarity

Enclosure

Closure
e Continuity

These all generate meaning, whether you intend it or not!
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Applying These Principles

e \WSJ graph on job openings
® My regression results

® first a set of slides that do a so-so job
® second a set of slides that do a better (but improvable) job
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Similarity and Continuity
Change, 1/2018 to 11/2019

State/local govt. education 2%

I
state/local gowt., exciuding ecucarion [ NN +
— -

Real estate and rental and leasing %
Educational services

Arts, entertainment, and recreation - 27%

Transportation/warehousing,utiites [l e

imformation [JI 12

esithcare and sociassistance [ 12%

Professional and business services [ &%

other services [

Durable goods manufacturing I 2%

Accommodationand food services |
Federsl 0%
4% I Construction
<15 [ Finance//nsurance
165 [ vroesaietrace

Job openings in blue-collar industries saw some of the
weakest growth before the pandemic.

T Y
0%



https://www.wsj.com/articles/workers-are-having-their-moment-how-long-can-it-last-11642827610
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Similarity and Continuity

Change, 1/2018 to 11/2019 Change, 1/2020 to 11/2021

ms

State/local govt. education

Real estate and rental and leasing

—
state/local gowt., exciuding ecucation [ N
— -

Educational services
Arts, entertainment, and recreation - 27%
Transportation/warenousing/utites [ ¢

imformation [JI 12

esithcare and sociassistance [ 12%

Professional and business services [ &%

otner services [ 7%

Durable goods manufacturing I 2%

Accommodation and food services |

Federal 0%

% I Construction

105 [l France/insurance
165 [ vroesaietrace

Job openings in blue-collar industries saw some of the

weakest growth before the pandemic.

%

Nondurable goods manufacturing

Durable goods manufacturing

96%

Transportation/warehousing/ utilities

Mining and logging

‘.|
®
B
=

Wholesale trade

Accommodation and food services 70%

Other services

&
2

Healthcare and social assistance. 50%

Educational services

DI
£

Professional and business services 0%

w

Retail trade

Finance/insurance

Real estate and rental and leasing

mINI

Federal

state/localgot ecucaton [ 15
nformation [
construction [J 7+

state/local govt., exclucing education [l 15
- ...

PR

Now, blue-collar job openings are logging the biggest

Ivag 82INS-

[m] = =

109%

DA


https://www.wsj.com/articles/workers-are-having-their-moment-how-long-can-it-last-11642827610
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Baseline Increase of $7.3 Million per Mile

Baseline

2 4 6
additional spending per mile, 1970 onward, $2016 millions
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Merging
Measures of Government Quality Unrelated to Spending Increase
Baseline

4
additional spending per mile, 1970 onward, $2016 millions

[m]

=
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Measures of Labor Strength Unrelated to Spending Increase

Baseline

N
D

o

2
additional spending per mile, $2016 millions

u]
8
I
i
it
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Using the Principles of Proximity and Similarity

00000

Baseline

4

0 2 6
Additional spending per mile, $2016 millions

[e]e]e}
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Using the Principles of Proximity and Similarity

Land Use
Law

0 2 4
Additional spending per mile, $2016 millions
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Using the Principles of Proximity and Similarity

Land Use
Law

Fragmentation

0 2 4 6
Additional spending per mile, $2016 millions
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Using the Principles of Proximity and Similarity

Land Use
Law

Fragmentation

Bond Score

0 2 4 6
Additional spending per mile, $2016 millions
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Using the Principles of Proximity and Similarity

EEEEIE

Land Use
Law

Fragmentation

Bond Score

Share Unionized

Right to Work Law

Share Voting Dem. Pres. Candidate

0 2 4
Additional spending per mile, $2016 millions
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Why Do You Need to Know How to Merge?

If you want to say something about data in more than one dataset, you must merge!
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What is a Merge?

You want to put together

Dataset A — One obs/ID Dataset B — One obs/ID
ID Income ID  Pool
A 50 A TRUE

B 100 B FALSE
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What is a Merge?

You want to put together

Dataset A — One obs/ID Dataset B — One obs/ID
ID Income ID  Pool
A 50 A TRUE
B 100 B  FALSE
Into
ID Income Pool
A 50 TRUE

B 100 FALSE

Thisis a 1 to 1 merge.
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What is a Many to 1 Merge?
You want to put together

Dataset B — many obs/ID

Dataset A — One obs/ID ID Pool Year
ID Income A TRUE 2020

A 50 B FALSE 2020

B 100 A TRUE 2021

B TRUE 2021
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What is a Many to 1 Merge?
You want to put together

Dataset B — many obs/ID

Dataset A — One obs/ID ID Pool Year
ID Income A TRUE 2020

A 50 B FALSE 2020

B 100 A TRUE 2021

B TRUE 2021

How many rows and columns should it have?
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What is a Many to 1 Merge?
You want to put together

Dataset B — many obs/ID

Dataset A — One obs/ID ID Pool Year
ID Income A TRUE 2020
A 50 B  FALSE 2020
B 100 A TRUE 2021
B TRUE 2021
ID Pool Year Income
A TRUE 2020 50
How many rows and columns should it have? B  FALSE 2020 100
A TRUE 2021 50
B TRUE 2021 100
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What is a Many to Many Merge?

A mess!



Admin

A mess!

Dataset A

ID

Income

A
A
B

50
60
100

(,;,B U

What is a Many to Many Merge?

Dataset B
ID  Pool Year
A TRUE 2020
B  FALSE 2020
A TRUE 2021
B TRUE 2021

Merging
[e]e]e]e] ]



What is a Many to Many Merge?

A mess!

Dataset A

ID Income
A 50

A 60

B 100

There is no logical path to merge A and B.

Dataset B
ID  Pool Year
A TRUE 2020
B  FALSE 2020
A TRUE 2021
B TRUE 2021

Merging
[e]e]e]e] ]
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What is a Many to Many Merge?

A mess!
Dataset A Dataset B
ID Income ID  Pool Year
A 50 A TRUE 2020
A 60 B  FALSE 2020
B 100 A TRUE 2021
B TRUE 2021

There is no logical path to merge A and B. Very probably something is wrong with A.
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http://www.leahbrooks.org/leahweb/teaching/pppa_dataviz/2025/subpages/r_notes/lecture_02/lecture02_rnotes_v01.html
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Trying a Few R Features

Show you how to make a pdf

® Time permitting, work through a merge example

Work on tutorial

Make a .R script for whole tutorial

® Plus questions at end

I will be here till 5:20 — please stay and ask questions



Next Lecture

Turn in PS 2

Read Few Chapter 9 and Chapter 10, pages 210-217 (on bars)
Read Chang, Chapter 3

Read two linked examples from WSJ

Turn in policy brief proposal

ooe
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