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Communicating
with data

Week 1




Public trust in government near historic lows

% who say they trust the government to do what is right just about always/most of the time
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Sources: Pew Research Center, National Election Studies, Gallup, ABC/Washington Post, CBS/New York Times, and CNN
surveys.
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Average Confidence in Major U.S. Institutions, 1979-2022

Figures are the average percentage of 1.5, adults who have a great deal or quite a lot of confidence across
institutions asked consistently by Gallup.
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The average includes only those asked consistently by Gallup since 1972 or 1923 iwhen the list of institutions was expanded). The institutions
asked consistently since 1978 are the church/organized religion, the military, the Supreme Court, banks, public schools, newspapers, Congress,

crganized labor and big business. In 1993 the list of institutions was expanded o include television news, the presidency, the police, the medical
system and the criminal justice system.

Get the data GALLUP

Source: Gallup



What happened when a ‘wildly
irrational’ algorithm made crucial
healthcare decisions

Advocates say having computer programs decide how

much help vulnerable people can get is often arbitrary -and
in some cases downright cruel

s i /
/" Update Continence  /*

Advocates for people with disabilities say that deciding care
algorithmically fails to consider the subtleties of

individuals’ situations. They worry that decisions get made
in a black box with patients having no way of knowing why,

thus making rulings hard to challenge.

Source: The Guardian
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Florence Nightingale

Representing the Relative Mortality of the Foot Guards and of the English Male Population at corresponding Ages.

Deaths
Annually to
1000
| living.

AGES.

DEATHS.

Englishmen.

20-25
Foot Guards.
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Jaxxs Lrwis, del., Genernl Register Office, Somerset House.

Nore.—The Mortality of the English Male Population, at the above ages, is taken from English Life Table (1849-53).



W. E. B. Du Bois

VALUATION OF TOWN AND CITY PROPERTY OWNED )
BY GEORGIA NEGROES. .
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# of Without .
cases Protective Healthcare system capacity

Measures
With Protective

Measures

Time since first case
Adapted from CDC / The Economist

Source: New York Times



10

My ask of you

* Focus on decisions rather than

tools

* Practice and experiment (rules
will only take you so far!)

My promise to you

* Transparency

* Responsiveness
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Schedule

Day 1: January 17

Setting goals for your data
visualizations

Defining your audience

Visual Processing & Cognitive Load
How to choose the right visualization
for your data (chart bootcamp)

Day 3: January 31

Plain language: What it is, why it’s
important, and how to use it

Writing about numbers

What makes a compelling data story
Mapping your data characters

Day 2: January 24

e XRAY discussion

 Data Visualization Research: What Works
* Enough color theory to get by

* Better legends in your data visualization

* Titles, annotations, and other texts

* “Fix my chart” exercise

Day 4: February 7

* Accessibility in data visualization

* Equity in data visualization

 Data visualization in the workplace
* Workshop time for memos
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Final Memo

Choose an analytical topic and write a memo for a
data stakeholder (e.g., a colleague, client, or elected
official). Your memo should include:

1. The question or problem you are addressing.

2. Your data sources and the approach you used
to analyze the data.

3. Your findings and any potential limitations.

Due Date: February 21
Word Limit: No more than 2,500 words.

Use as many charts or visuals as needed, but
only include those essential to telling your data
story.
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Why visualize data?

~

Discover

| want to discover
insights about my
data.

e.g. charts made
during analysis
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Inform

| want to inform
others about my
data.

e.g. dashboards,
regular reports

Educate

| want to educate
others about my
data.

e.g. data storytelling

14 Source: Rogue Penguin
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Visualizing data to discover

* The audience is you.

* Keep them to yourself!
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Number of jobs by industry in Henderson County, NC

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 20122014 2016 2018 2020 2022

- Health Care and Social Assistance

= Retail Trade

e Manufacturing

Accommodation and Food Services

= Fducational Services

e Construction

e Administrative and Support and Waste

Management and Remediation Services

e Public Administration

= \\/holesale Trade

= Other Services (except Public
Administration)

Source: NC Commerce



Visualizing data to inform

* Datais organized to allow audience to explore.

Total Units % Entitled % Built Construction

e 3,721 13.38% | 9.59%

@
< % Pre-Ent. % Under Const. % Inactive

11.82% | 50.66% | 14.54%

1202 Greenville Highway Townhome Project Single-Family Attached 6.67 7.50 Owner Occupied

Single-Family Detached 0.71 423 Owner Occupied
Single-Family Detached 5 145 3.45 Owner Occupied
Multi-Family 185  9.01 20.53 Rental
Multi-Family 16 034  47.06 Rental
Multi-Family 60 502 11.95 Rental
Single-Family Detached 20  11.88 1,68 Owner Occupied
Single-Family Attached 63 633 9.95 Owner Occupied
Single-Family Detached 192 48.27 3.98 Owner Occupied
Multi-Family 17 052 3269 Rental

Application Year Housing Type Pricing Structure

Filter Settings:

16

City of Hendersonville - Housing Report Units by Approval Stage

Under Rev...

440

Name Housing Type Units Housing Tenure ‘ Pricing ‘

Market Rate
Market Rate
Market Rate
Market Rate
Market Rate
Affordable

Affordable

Market Rate
Market Rate
Market Rate
Market Rate

Stage

Entitled Final Sil

Construction Constru

Complete Comple!

Pre-Entitlement  Under R

Complete Comple!
Entitled Awaiting
Entitled Final Sif

Pre-Entitlement  Under R
Construction Constru
Inactive Inactive

Construction Constru

Source: City of Hendersonville



Dashboards are not
data stories.



Visualizing data to educate

Titles includes main
takeaway and clear
about place and

Health care added the most jobsin
Henderson County over the past ten years

Health Care and Social Assistance - 1] tme.
Transportation and Warehousing ]
Constructior E—
Retail Trade ]
Accommodation and Food Services I Most important
information is emphasized
Wholesale Trade ] : :
using color and ordering of
Public Administration e information.
Manufacturing ]
Educational Services ]
Administrative and Support and Waste... ]
-500 0 500 1,000 1,500

18 Change in employees (2013-2023) Source: NC Commerce
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Who do you visualize data for?

~

Discover

Yourself
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>

4 N\

Inform

Subject
expert
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Educate

Everyone
else

Source: Rogue Penguin



Defining
your audience
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Visualizing data to discover

| want to
know this.
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Source: Rogue Penguin
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Visualizing data to inform

You want to
know this.

Performance Dashboard

| want to

know this.

Source: Rogue Penguin
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Visualizing data to educate

| want you to
know this.

Data Story

| want to
know this.

Source: Rogue Penguin
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Low Attention

High Influence

Satisfy Engage

Try to anticipate Communicate
and meet their with regularly and
informational promote joint
needs. decisions.

Update

Provide essential
information only-
with minimal
effort.

Inform

Inform and
motivate to help
deliver the work.

Low Influence

High Attention

Source: Rogue Penguin
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Introductions

Discussion with your neighbor...

* Who have been some of data stakeholders in past jobs you’ve
had? Thinking about your interests, who do you imagine your
future data stakeholders will be?

* What do you hope to get out of this class?



Principles of
Data Visualization
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Gestalt’s Principles of Visual Processing

PROXIMITY SIMILARITY ENCLOSURE
° o e o0 0 0 o
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Source: Anastasiya Kuznutsova |
Gestalt Principles in Data Visualization



Choosing the
right chart

And small edits you can make to make better visuals
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Choosing the right chart for your data

Categories Time
Relationships Geospatial

Qualitative Tables



Categories
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Median household income among North Carolina counties

Alamance Chatham Durham

Franklin

Granville

Harnett

Johnston

Orange

Person Wake

Source: 2022 ACS (5-Year Estimates)
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Median household income among North Carolina counties

Wake

Orange

Chatham

Johnston

Durham

Franklin

Granville

Harnett

Alamance Person

Source: 2022 ACS (5-Year Estimates)



Median household income among North Carolina counties

Wake
Orange
Chatham
Johnston
Durham
Franklin
Granville
Harnett

Alamance

Person

$

33 Source: 2022 ACS (5-Year Estimates)

o

$20,000 $40,000 $60,000 $80,000 $100,000 $120,000
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THE ISSUE WITH PIE CHART

A collection of common dataviz caveats by Data-to-Viz.com

Source: Data-to-Viz.com
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Data in pie charts

name

name

name

Source: Data-to-Viz.com
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The same data in bar charts
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Other ways of visualizing proportions

Cost-burdened households in Hendersonville, NC

Household Type Owner occupied Renter occupied

Individuals over 62 68% 34%
Families over 62 12% 4%
Families under 62 10% 32%
Individuals under 62 10% 30%
Total 100% 100%

Source: HUD CHAS 2021
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Visualizing proportions

Households in Hendersonville spending more than
30% of theirincome on housing-related expenses

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Single older person W Elderly family  ® Families Non-family, non-elderly

Source: HUD CHAS 2021



Households in Hendersonville spending more than
30% of their annual income on housing costs

Individuals
over 62

Individuals younger
than 62

0% 25% 50% 75% 100%

Renters

Homeowners

Used shades of blue to And did the same thing with

associate households over 62. orange for households under 62.

39 Source: HUD CHAS 2021
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Financial gap for housing decreases with density

Single-Family/Duplex Small-Medium Multifamily Large Multifamily

‘ _—
Funding
Gap




Time
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9,000

6,000

3,000

0

In 2008, Health Care surpassed Manufacturing to become
the largest industry in Henderson County

1990

1992

1994

1996

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Health Care and
Social Assistance

Retail

Manufacturing

Accommodation and
Food Services

>

Closed lines draw the eye
from left to right.

Source: NC Commerce
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Slope charts

1,500

1,200

900

600

300

Vacant housing units in Kinston, NC

—0

2012

2022

12% of Kinston’s housing units are
vacant and off-market

For rent

For sale






Should it be
a map?



Maps are for
spatial stories.



INVESTOR-OWNERSHIP IN 2000

0.25 Miles

Source: Hudson Vaughn & Marion Cheek Jackson Center
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INVESTOR-OWNERSHIP IN 2005

0.25 Miles

Source: Hudson Vaughn & Marion Cheek Jackson Center
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INVESTOR-OWNERSHIP IN 2011

0.25 Miles

Source: Hudson Vaughn & Marion Cheek Jackson Center
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North-eastern US suffers worst November drought since 2016

Drought intensity for November in north-east US

Exceptional
Extreme
Severe
Moderate

Abnormally dry

FINANCIAL TIMES

2017

2020 20212 > 20225 > 2023 2024

2018 2019

96X of north-eastern US was in drought conditions on November 19

Source: US Drought Monitor

Source: Financial Times
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Does your basemap
add or distract
from your story?
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Relationships
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Figure B.1. Population and Median Income by Group

$60,000 o ®
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How long are flight delays during the winter holiday season?

Each dot represents one delayed U.S. domestic flight. 3.4% were delayed for 3-6 hours, 0.6% for 6-9 hours and 0.5% for more

than 9 hours. Does not include delays due to weather.

tlonger @ —-—c - e
9+ hours of delay Under a new proposal, passengers on
these flights might have been eligible
for $750-3775 compensation

flights 1 3-6 hours

Longer delays —

All 5,908 U.S. domestic flights that were delayed due to the carrier between December 19, 2022 and January 1, 2023.
Chart: Michael Do Thoi - Source: US DOT: Bureau of Transportation Statistics via Kaggle

This flight was delayed
over 27 hours!



Qualitative Data
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Do you have suggestions on how the history of the Railroad Corner could be preserved or
incorporated into future redevelopment?

Preserve/Reopen
Buildings

Marker Signage

Monument/Museum

Mural

More Black-owned
businesses

“Have the buildings repaired and
restored to historical aesthetics,
with modern repair.”

“At the very least remnants of the
buildings should be incorporated
into the new space...”

“Use a monument to tell the story.
Looking at the broken buildings, |
never knew the history.”

“Murals could be paints on and inside the
buildings... pictures and artifacts can be displayed
on the wall in the updated businesses...”

“There should be small businesses there, not
any national chains. Small businesses are the
heart of the community.”



Tables



When to use each

He further suggests when to use which format:

Use Tables When Use Graphs When
e Thedisplay will be used to look up e Thedisplay will be used to reveal relationships
individual values among whole sets of values
o |t will be used to compare individual e The message is contained in the shape of the
values values (e.g., patterns, trends, exceptions)

e Precise values are required

e Quantitative values include more
than one unit of measure

e Both detail and summary values are
included

Adapted from:
Few, Stephen. (2012). Show Me the Numbers: Designing Tables and Graphs to Enlighten.(4)57
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The average table: not ideal

Equity $10.9M $12.1M $14.3M
Debt $10.7M $10.7M $10.7M
Gap $11.5M $12.7M $20M

Total $33.1M $35.4M $45M



Better

Numbers simplified by putting
“millions” in the column name.

Sources

(millions of $) Scenario 1 Scenario 2 Scenario 3
Equity $10.9 $12.1 $14.3
Debt $10.7 $10.7 $10.7
Gap $11.5 $12.7 $20.0
Total $33.1 $35.4 $45.0

Text is left justified — Numbers are right justified

Totals & headers
separated from
main table



Better still?

Scenario 1

Scenario 2

Scenario 3
4

Sources
(millions of $)
Equity Debt Gap Total
$10.9 $10.7 $11.5 $33.1
$12.1 $10.7 $12.7 $35.4
$14.3 $10.7 $20.0 $45.0

Readers generally have an easier time

comparing data vertically than horizontally



Use gray to differentiate rows in long tables

Land Use Parcels Land Tax Value Building Tax Value Building Sq Footage
Count Dollars Dollars Square Feet
Residential 322 2,857,713 10,714,447 405,641
Undeveloped 218 2,191,274 125,987 -
Open Space 20 293,400 7,277 -
Parking 20 361,353 81,065 -
Vacant commercial 17 248,019 603,073 40,760
Religious 16 579,344 4,222,738 97,169
Industrial 11 336,163 359,784 48,987
Retail 9 230,096 394,625 43,229
Office 6 139,636 568,079 22,839
Institutional 3 107,628 474,416 10,424

Total 642 $7,344,626 $17,551,491 669,049



But not too much gray

Land Use Parcels Land Tax Value Building Tax Value Building Sq Footage
Number Dollars Dollars Square Feet
Residential 322 2,857,713 10,714,447 405,641
Undeveloped 218 2,191,274 125,987 -
Open Space 20 293,400 7,277 -
Parking 20 361,353 81,065 -
Vacant commercial 17 248,019 603,073 40,760
Religious 16 579,344 4,222,738 97,169
Industrial 11 336,163 359,784 48,987
Retail 9 230,096 394,625 43,229
Office 6 139,636 568,079 22,839
Institutional 3 107,628 474,416 10,424

Total 642 $7,344,626 $17,551,491 669,049
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Recap: Why visualize data?

~

Discover

| want to discover
insights about my
data.

e.g. charts made
during analysis

! ||\
L /)

N

4 N

Inform

| want to inform
others about my
data.

e.g. dashboards,
regular reports

Educate

| want to educate
others about my
data.

e.g. data storytelling

JI|I|||| )

JI'IIIII )

Source: Rogue Penguin
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For next time: Alli Torban’s XRAY Practice

XRAY Exercise

X for Excites: What excites you?

R for Rules: What rules does it follow?

A for Anarchy: How is it breaking the rules?

Y for You: How can you use it in the future?

ALLI TORBAN



Measles

Vaccine introduced
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