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What is DDJ?
Some early examples
Modern examples

= election reporting
= health statistics

" social media
Best examples??
Now trending



What is data journalism?

° Data journalism reflects the increased role of numerical data
for reporting in the digital era. Data driven or DDJ more useful

= Reflects increased interaction between journalists and {visualization
design, computer science and statistics}.

* Aspects:

= Database analysis: FOI requests on topics like crime, racial
discrimination, judicial sentencing, toxic pollution, ...

= Visualization: infographic<——data vis., emphasis on the story

" |ncreasing use & development of data vis. software tools
° analysis: R, python, ...
* visualization libraries: R, D3, javascript, ...

" |ncreasing use of dynamic updating of data sources

* election polls / prediction
* disease tracking



What is data journalism?

To an outsider, it is often hard to tell concretely what #DDJ is, or is not

Two motivational infographics of #DDJ as a process
*¢* How does it actually work?
** What makes it successful?

DATA-DRIVEN JOURNALISM = PROCESS

STORY

VISUALIZE

_ FILTER




Bill Dedman: The Color of Money

Bill Dedman of The Atlanta Journal-Constitution
analyzed racial discrimination by banks and other
lenders in middle-income black neighborhoods of
Atlanta, GA.

In a series of articles, May 1-4, 1988, The Color of
Money, he showed that although banks made loans
in even the poorest white neighborhoods, they did
not lend in middle-class or more affluent black
neighborhoods.

This work won the Pulitzer prize in investigative
reporting in 1989.

It helped establish the idea of computer-assisted
reporting and the importance of compelling
visualizations in telling the story.

See: http://powerreporting.com/color/ for all the articles and images

THE COLOR OF MONEY

First of four parts

Where Atlanta's black
neighborhoods are

 DOUGLAS

BN Areas 50% black ormore.
. [] Areas less than 50% black.
Source: 1950 U.S. Bureau of the Census figures

‘Where banks
rarely.lend '

- Areas where lass than 10 percent of owner- ~occupled homes

received mortgages from banks or savings and loans.

% Areas where 10 percent or more of owner-occupled homes
received mortgages from banks or-savings and loans.

Source: Federal Financial Inslitutions Examination Council figures for 1681-86

DAVE WINK/Slafl
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Hurricane Andrew

°* |In Aug. 1992, a category 5 hurricane & L ,%‘-*‘-:‘, - e
hit Miami-Dade county ‘ e WHA-I-

o WENT
y HROAG

hueml photograph
tells the story. Hurricane

Am!re v did not ravage

W all acighborhoods equally.

| Wood-framed houses in

e Country Walk, at the top of
the photo, were devastated.

“The more flimsy Dadeland
Mobile Home Park, just
below i, was leveled. Roger
Homes, to the right, were
severely damaged. o

~ Houses in Mediterranca,
below the mobile home park,
were badly damaged.

But the concrete-block
Munnc Estates, the houses
with the distinctive red-tiled
roofs, survived the storm
relatively intact.

The pattern was repeated
throughout South Dade.
Damage followed the nigid
lines of subdivisions, not the

* Huge numbers of houses were
destroyed, but this varied by
neighborhood

* |nvestigative reporters at the Miami
Herald discovered why:

= Building codes and inspection
became lax after 1980.

" QOlder homes survived.
* This report by Liz Balmaseda et al.
won the Pulitzer Prize in 1993.

destroyed

undamaged

Source: https://www.flickr.com/photos/juggernautco/sets/72157607210036175/
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Hurricane Andrew

°* The report in the Miami
Herald contained many
detailed analysis maps

°* There was compelling
evidence for the cause of
destruction.

°* The combination of
investigative reporting,
analysis and graphics was
seen as powerful

"

Hurricane Andrew’s damage was intense in the areas where its most
powerful winds came ashore. Still there were pockets of large-scale
destruction in areas far from the strongest winds.

Less wind, lots of damage

HICH WINDS, LOW PRESSURE = PATCHWORK OF DESTRUCTION
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Predicting elections

In 1962, John Tukey and a statistical
team joined with NBC to attempt to
predict the congressional election

Over time, they developed new
methods to combine past results with
exit polls and current returns to give
up-to-date estimates and measures
of uncertainty as the numbers came
in.

John Tukey (front, left) and Richard Link (front, right) as part of the NBC Election Day team in Rockefeller Plaza Studios with RCA/NBC

Key i d e a : “ b O r r-owi n g St re n gt h ” staff in the background, 1962. Photo courtesy of the American Philosophical Society, Tukey Archives

Now known as “hierarchical Bayes”
NBC execs were freaked out when the

Tukey team began to call elections quite
early with 95%, then 97.5% certainty.

They waited until it reached 99%, and
missed the scoop.



CNN Magic Wall

Direct, interactive visualization of election news on TV took a big jump with the
development of the Magic Wall, a large touch-screen display, tied to databases of
election results, and with on-screen controls to zoom in/out, compare, highlight, etc.

MCCAI cort e
OOAMA 1w 551

AT AL s BPRTES

BREAKING NEWS
REPORTS: OBAMA CLOSETONAMING.

REP RAHM EMANUEL AS CHIEF OF STAFF

P »l o) 1:22/25 " | m O O []‘

Video: https://www.youtube.com/watch?v=rpLHnK-MSy4
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Election reporting: NYT

In the special election for the Alabama U.S. Senate, Dec. 12, 2017, The New York Times
used dynamic, interactive maps to compare the vote to the 2016 Presidential election

Vote share 50 70%
Democrat o .
Hovering the mouse Republican ——
over a cou nty Showed Presidential Election 2016 U.S. Senate Special Election 2017

Turnout change from
2014 governor race

+14%

the details

Change in G.O.P. margin
from Trump 2016

-14 pct. pts.

A map-based display is
natural & easy -

1.7%
Q: What other graphic
might show the
comparison better?

Washington County

Presidential Election 2016 Senate Special Election 2017
m Trump 71% n Moore 64%
m Clinton 28% m Jones 35%



Election reporting: Dashboards

Throughout the evening of Dec. 12, the NYT dynamically updated dashboard displays
of the election returns and model-based predictions of the winner

Two dials:
* Predicted outcome
Doug Jones has won the election, according to A.P. * Certainty
Median forecast
. | T
._\"'\.'x.ll ll ! LI"*’:‘;
AN /
AN 4
ESTIMATED MARGIM, im pct. points CHAMCE OF WINMING
Jones +1.5 >95% Jones

11



Election reporting: Dashboards

Another dynamically updated chart showed the projected vote margin, together with
two levels (50%, 95%) of uncertainty intervals for the current estimate.

Projected Vote Margin

Once all the votes have been counted, our estimated margin and the T esx

reported margin will match. As a rule, when our estimated margin is

. Best guess
steady, our forecast is more trustworthy.

eSEERI

+10% D

Jones +1.5 (Reported)
Jones +1.5 (NYT estimate)

Even

+10% R

1 i ] 1 |
8:30 PM S8:00 PM 9:30 PM 10:00 PM 10:30 PM 11:00 PM 11:30 PM 12:00 AM
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Novel graphic designs

Candidates abandoning the middle ground
This graph, from Earliest available and current OnThelssues score for Bernie

: . , Sanders, Donald T d Michael Bloomb
fivethirtyeight.com was designed SHICErs, FOnaTE T ant Enast Zoombers
to show how some presidential

candidates had shifted positions

o—®
before the 2016 election.
LIBERTARIAN
The axes are a score on social and
economic policy, but they rotated
o BLOOMBERG _O TRUMP
the axes by 45° to create zones sanocull w

RIGHT
CONSERVATIVE

related to political thought. LEFT LIBERAL MODERATE

a0

100
a0

This info graphic is eye-catching
and self-explanatory:

Social POPULIST , Economic
* colored/labeled zones score o ! score
40 40
* interpretive labels on axes
e arrows showing movement to
extremes ¢ g
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Measles and vaccines

Visualizing the impact of health policy interventions

In 2015 Tynan DeBold & Dov Friedman in the Wall Street Journal tried to show the effect of the introduction of
vaccination programs in the US states on disease incidence, using color-coded heat maps for a variety of
diseases

. ) Measles
The long time series ~70 years

Vaccine introduced

made this work. ACAIk :

The heat map color scale is not o g i 5?55'.::5'%' -

exemplary, but the message is K" s o e

still clear: disease incidence R o e e e R

declined after vaccines were o T e

introduced. Py e e
ol D R TR

The images are “interactive,” in o §-Ro Bairia.sits SocEomaiy:sgeeeapes-

the weak sense that tool-tips are =

shown on mouse movement. o enilt 5 .
O

[ e

Source: http://graphics.wsj.com/infectious-diseases-and-vaccines/ 14
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Making the message more explicit

What you should try to show here in an Info graphic is the overall impact of
vaccination on measles
Ed Tufte did this by adding a histogram at the top showing total # of cases by year

With the overall

impact made clear,
details about i 220 o
individual states can %
now be explored
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Effect

ordering & color scales

Ordering the states by an overall measure of measles incidence makes it easier to study

details.

A uni-dimensional scale of color is more effective than the ad-hoc scale used in the

original

This chart, by Xan Gregg
also shows missing data
explicitly.

Color scales for data
graphs is a growing

topic.

What’s wrong in Wis. &

VT?
\
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From: https://community.jmp.com/t5/JMP-Blog/Graph-makeover-Measles-heat-map/ba-p/30550

2000
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Before — After Circle Chart

What Happened When Trump Was ¢ Circles are statements by Trump.
¢ Circle size ~ likes & shares on social

Banned on Social Media? media

“The First Lady and | tested positive for COVID-19 ...”

Both President Trump's own posts and those “I WON THIS ELECTION,

directly quoting him were liked and shared BYALOT!”

4.6 million times on Twitter, 4.7 million

Facebook and Instagram. Donald Trump

banned from social media

“This has been yet another phase of the greatest

witch hunt in the history of our Country...”

Posts quoting this Trump statement on his second impeachment
got 2 million likes and shares across social media, even without
Mr. Trump being able to post it himself.

e

2

( “To all of those who have asked, | will not be
going to the Inauguration on January 20th.”
2.5 million

https://www.nytimes.com/interactive/2021/06/07/technology/trump-social-media-ban.html 17
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Before — After: Who pushed the lies?

How/Who Spread Trump statements Posts referencing each Trump statement,
before and after the ban sized by total number of likes and shares
® | eft-leaning accounts Mixed politics @ Right-leaning accounts
An Oct. 8, 2020 statement with A March 21, 2021 statement with
about half a million total likes and shares about half a million total likes and shares
Instagram
170,000 likes and reposts on 14 posts Facebook

390,000 likes and
shares on 100 posts

Facebook
250,000 likes
and shares Donald ). Trump post
on 57 posts 253,000 likes and shares
I
CNN NEWEIB
Twitter
@realDonakd Trump post 250,000 likes )
248,000 likes and retwests and retweets Twitter
on 2 posts 110,000 likes
and retweets
on 21 pests
e
el
@}.I\ﬂ“‘“e“
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Health & research

funding

This powerful NYT chart compares
cases of diseases and firearm
injuries to the number of N.I.H.
research awards.

How well do you like this design?

Is it a fair depiction of the data?

Can you suggest anything different?

Disease

Rabies

Polio

Cholera

Diphtheria

Firearm
Injuries

MNumber
of cases

65

L]
400

1,337

MN.LH. research awards

19



Votes for vs. COVID vaccinations

% of state pop. with at States Biden Won Have The Highest Adult Vaccination Rates

| e a St O n e d 0 S e V S W h O Percentage of state’s population age 18 and older that has received at least one dose of a COVID-19 vaccine as of June
4 7. Size of circle represents the state’s overall population.

WO n i n 2020 . Biden won in 2020 . Trump won in 2020

0% 20% 40% 60% 80% 100%
. . o 202, °: ©
circle size ~ state pop. noosied e e o
50% 60% 70% 80%

Note: Maine and Nebraska award electoral votes by a mix of congressional district and statewide popular vote rather than winner-

take-all. The statewide result is represented here

From: https://twitter.com/kjhealy/status/1402691186826039301 20
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Seatbelts

New York Times: An annotated chart of vehicle deaths in relation to seatbelts

Deaths per 100 million vehicle miles traveled

roa6 Telling the story of a
9.35 public safety policy
1950 H
First seatbelt offered Ilr?gtsfederal safety Wlth explanatory
in an American car standards for cars mIIeStones

1974
55 m.p.h. national

1993
speed limit

Car safety ratings

I introduced
1978
Tennesses is first 1999
to require child safety

seats Airbags, invented

1984 in 1951, become

New York is first to mandatory

require seat belt use 2000
Mandatory reporting
of defects b}" 2016
carmakers 1.18

'B0s "60s 70s "‘Bl= ‘905 2000s '10s ’I
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Best examples of DDJ? Ask Twitter

2 Michael Friendly @datavisFriendly - 22h v
E'_"' 1/ Thinking about an upcoming class in my #psyct135 #datavis course on the

topic #datajournalism, with a guest star @Jleerankin . It got me thinking of the
idea of "Great moments in Data Journalism": investigative reporting, incisive
analyses, compelling graphic displays.

Michael Friendly @datavisFriendly - 22h s
= 2/1would love WPfor nominations on this topic. @albertocaire and others hawve
|-

done some of this, but perhaps this is a topic on which others could contribute
their nominations for "Great moments..."

Alberto Cairo @ @albertocairo - 22h “
Twitter #dd] and news #dataviz, contribute with nominations.

I'd do @FiveThirtyEight's = et e edistric

Anything by @ProPublica, like @lenagroeger's appropriately creepy:

TPTimes's tampabay.com/projects,/2015

23



538: Atlas of Redistricting

There’s a lot of complaining about gerrymandering, but what should US Congressional
districts look like? What would they look like to serve various goals?

This map shows the
current boundaries,
with expected wins by
Rep and Dem.

Why do | find this app
appealing?

From:
https://projects.fivethirtyeight.com/red

Current congressional district boundaries

istricting-maps/

Match parti Premote highly Maximize num ber [ El2al i (5L Gl
> N shapes compact mpact whil
breakdown of seat: competitive of majority- e A el Ti (a0 t
to electorat: i minori ty districts _g 9 ¥
algorithm) borders

How often we'd expect a party to win each of the nation’s 435 seats over the long term — not specifically the
2018 midterms — based on historical patterns since 2006

72 HIGHLY COMPETITIVE DISTRICTS

CHANCE OF BEING REPRESENTED BY
EITHER PARTY

1005 o I I 1005 R

195 USUALLY REPUBLICAN DISTRICTS

24
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538: Atlas of Redistricting

How could district boundaries be re-drawn to promote more competitive elections?

. . . Gerrymander Gerrymander Match partisan Promaote highly Maximize num ber aechct LD dlstrlcrls
Show current L N I shapes compact compact while
N districts to favor districts to favor breakdown of seats competitive of majority-
e C I o l l I S rl C district boundaries . A (using an following county
Republicans Democrats to electorate elections minori ty districts B
algorithm) borders
boundari
O u a r I e S a re Congressional districts drawn to promote highly competitive elections CHANCE OF BEING REPRESENTED BY
EITHER PARTY
. . q q .

How often we'd expect a party to win each of the nation’s 435 seats over the long term — not specifically the

consequential & highl ; S ; ¢ e 100+ o I 10 &
2018 midterms — based on historical patterns since 2006

political. They can be
changed by state
legislatures.

Different scenarios
show the changes in
representation, w/o a
single voter switching
parties!

From:
https://projects.fivethirtyeight.com/red
istricting-maps/

99 USUALLY REPUBLICAN DISTRICTS
IIIIIIIII==II

25
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538: Atlas of Redistricting

What if the Democrats could control election districts to favor themselves?

Note that the overall
impression of the map
is still Rep. overall.

Changes in
representation take
place largely on the
east/west coasts

From:
https://projects.fivethirtyeight.com/red

istricting-maps/

Gerrymander Gerrymander Match partisan Promote highly Maximize num ber o HELD dlstnc}ﬁ
Show current . > - shapes compact compact while
- districts to favor districts to favor breakdown of seats competitive of majority- :
district boundaries "~ sing al following county
Republicans Democrats to electorate elections minori ty districts C
algorithm) borders
Congressional districts gerrymandered to favor Democrats CHANCE OF BEING REPRESENTED BY
EITHER PARTY
How often we'd expect a party to win each of the nation’s 435 seats over the long term — not specifically the os oI S T L0 |
. q = q % d
2018 midterms — based on historical patterns since 2006

263 USUALLY DEMOCRATIC DISTRICTS 27 HIGHLY COMPETITIVE DISTRICTS 145 USUALLY REPUBLICAN DISTRICTS
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WP: Segregation in U.S. Cities

Aaron Williams & Armand Emamdjomeh at the Washington Post studied changes in
racial composition and diversity in U.S. cities over 30+ years

They relate these to demographic, policy, and urban/suburban issues using well-
designed thematic maps.

PRINCE
GEORGE'S

" FAIRFAX i
R0

DIVERSITY SCALE
White @ Hispanic

@ Asian/Pacific Islander @ Native American ® Multi-race and other Less diverse More diverse

From: https://www.washingtonpost.com/graphics/2018/national/segregation-us-cities/

27


https://www.washingtonpost.com/graphics/2018/national/segregation-us-cities/

Our World in Data

An impressive range of social & environmental issues presented by Our World in Data

Data Explorer

We just published our new data
explorer on Crop Yields

Explore our nevy data explorer covering yields and
yield gaps for a range of crops across the world.

The argument for a carbon price

Wi are paying a price Tor Tossil fuels, but that price
is not paid by those that burn the Tossil fuels - we
need to changes that.

AN

o .

Why do we need to know about
progress if we are concerned about the
world’s large problems?

Wy have we made it our mission to publish the
“research and dats to make progress against the
world's largest problems™

By Max Roser — June 07,2021

Living Planet Index

Living Planet Index: what does an
average decline of 68% really mean?

The Living Planet Indexis the bicdiversity metric
that alvways claims the headlines. It's often
misinterpreted. How should we understand it?

By Hannah Ritchie — May 17, 2021

The price of batteries has declined by
97% in the last three decades

To transition tovsards lows-carbon energy systems
we need low-cost energy storage. Battery costs
have been falling quickly:

By Hannah Ritchie — June 04, 2021

How the Living Planet project helps us
understand how the world’s wildlife is
changing

Beneath the popular index, the Living Planst

database helps us understand where and what

animals are desply threstened, snd whst animals

are thriving. )8

By Hannah Ritchie — May 17, 2021



Financial Times COVID tracker

y John Burn-Murdoch & - _ e s _
™ @iburnmurdoch The @FinancialTimes coronavirus death & case trajectory

trackers are now ¥ FREE TO READ #% outside the
paywall: ft.com/coronavirus-la...

In this morning’s update, the US has gone above 470

This series of charts from the deaths, bringing it just behind where Iran was at the same

Financial Times was hailed for stage.
best—pra ctices I_n the ea rly Stages Coronavirus deaths in Italy, Spain and the UK are increasing much more
of the pandemic. rapidly than they did in China
Cumulative number of deaths, by number of days since 10th death
nwide lockdowns: % <&

&

Italy: large elderly
a1

¢ Log scale make it easy to
compare rates of increase
Visual meaning for “leveling
the curve”

o
Iran

J
0’0

% Labels for interventions ’ o o5 Kores: sy
(lockdown) =y,

o . . . carts_ JGF_1:

** Sensible (relative) origin — days oy

since 10th death N

7:20 AM - Mar 23, 2020

e
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Toronto Star: Trump Lies

Daniel Dale & Ed Tubb at the Toronto Star maintained a database of every false claim
made by Donald Trump since the Inauguration on Jan. 20, 2017

Donald Trump has
said 4557 false

things as U.S.

president oo

Interactive filter at: http://projects.thestar.com/donald-trump-fact-check/

30
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Every false claim is documented: place,

[T- - - B - I B S N

T e T = S~ S )
IR ~ R T YA R T~

number

10
11
12
13
14
15
16
17

18

Filter

date

2017-01-20
2017-01-20
0m70m-1
0m70m-1
0m70m-1
201701-23
2017-01-25
2017-01-25
2017-01-25
2017-01-25
2017-01-25
2017-01-25
2017-01-25
2017-01-25
2017-01-25
2017-01-25
2017-01-25

2017-01-25

Toronto Star: Trump Lies

place

Post-inauguratio...
Post-inauguratio...
Speech at Centr...

Speech at Centr...

Speech at Centr...

Private meeting ...

Interview with A...
Interview with A...
Interview with A...
Interview with A...
Interview with A...
Interview with A...
Interview with A...
Interview with A...
Interview with A...
Interview with A...
Interview with A...

Interview with A...

claim

claim
‘Tlooked at the rain, whic...
“Even the media said the c..

"Honestly, it looked like a ...

It was almost raining, the ...

“S0 a reporter for TIME ma...
Trump told Congressional ..
“In terms of a total audien...
"Ma, no, you have to unde...
‘Tthink you're demeaning ...

‘With regard to his speech ...

Regarding Healthcare.gow:...

Muir: T called the authar ...
“Now you're telling me Pe...
Regarding his false claim ...
Regarding voting fraud: "...
Regarding voting fraud: ...
“Look, Barack Obama --if ...

“So, look, when President ...

truth

infact

The rain began right at the beg...

The major media reported that ...

The crowd, which may not have...

Meither of these claims is true. ...

Trump's numbers are well off. H...

This claim, also reported by nu...
“They” can mean anyone, but n...
Trump's victary was not close t...
Saying “you” here, Trump wron...

Mast of the audience was inde...

Healthcare.gov did not cost 55 ...

Grovelling means “to draw bac...

Trump was trying to use a 2012 ...
These large numbers of illegal v...
There is no evidence of a signifi...

There is no evidence of a signifi...

This is a gross mischaracterizati...

There were not anly na homici...

slug

Inaugu...
Inaugu...
Inaugu...
Inaugu...
TIME co...
Mass fr...
Inaugu...
Electio...
Media ...
CI4 spe..
Healthc...
Grovelli...
Pew fra...
Mass fr...
Mass fr...
Mass fr...
Obama ...

Obama ...

claim, truth, “slug”, categories

inauguration
repeat source categoryl category2
Yes https:/fwwwthestar.com/ne...\ Inauguration Weather
Yes https://fwww.thestarcom/ne..  Inauguration Exaggerat
Yes https:/fwwwyoutube.com/w...  Inauguration Exaggerat
Yes https:/fwwwyoutube.com/w...  Inauguration
Yes https:/fwwwyoutube.com/w... 4 Media Exaggerat
Yes http:/fwww foxnews.com/pal/  Vater fraud Election
no httpe//fabenews.go.com/Palifi..  Inauguration Exaggerat
Yes http://fabenews.gao.com, Election Exaggerat
Yes http://abenews.go.co Media Exaggerat
no http://abcnews.go. Trump White House US intellic
no http://abend httpf/abenews.go.com/ re Exaggerat
o | Pt
nao http://abend fnterviews-president/ ud Election
f storyTid=45047602 Ld Election
Voter fraud Chicago
Voter fraud
Barack Obama Vaoter frau
Barack Obama Crime

voter fraud
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Jelle Geertsma: Trump Lies

Graphic artist Jelle
Geertsma designed this
animated graphic showing
the top 5 claim “slugs” &
the top 20 categories over
time, by month.

Bars at right show
cumulative totals

This animation uses the
gganimate package.

A TrumplLies package is in
progress. Ugh! Not so.

MNumber of false Trump claims per month

cumulative totals

ATHE STARK

Top 5 false Trump claims in January 2017

Mass
fraud

Alibaba

CIA

speech
plants

Inaugural

Inaugural
size

Data source: Daniel DaleToronte Star; Graphic design: Jelle Geartsma

rain

Top 20 claim categories

Voter fraud
Inauguration
Immigration
Barack Obama
Media

Crime

Election
Exaggeration
Health care
Jobs

Military

Trump White House
United Kingdom
2020 election
Africa

Air travel

Brett Kavanaugh
California
Canada

Caravan
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Scrollytelling: The Impatient List

What it’s like waiting for a kidney transplant in the U.S.

g YT [CRFAIRTN LN 53 LR BSOSy Y o Wol n] TR PRASHE BX Do i e
"I he Impatient List”, an example ot Scroliytelling by Gupta et al.

From https://xujunijiejack.github.io/



https://xujunjiejack.github.io/

* Digital publishing and online, interactive media

= Many news organizations have interactive graphic developers or entire
online departments

= A revenue stream responding to less from print & ads

* Story telling frames a wider enterprise
= A focus for data visualization
= New online forms: scrollytelling
°* Open data
= Maps-GIS (Google, Open Street maps)
= Gov't data: census, health, crime, ...
= NGO initiatives: Our World in Data

* Software infrastructure

= Javascript as base for online, interactive methods
= Libraries, frameworks building on this (D3.js, Processing, ...)
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