Narrative Visualization

Jessica Hullman

Cave painting [Ennedi Plateau, Chad]




Janet L. Yellen, on the Economy’s Twists and Turns

1 2 3 4 5 6 7 NexT>

Inflation ald unemployment

The Federal Reserve is said to have a
“dual mandate”: keeping inflation in
check and the unemployment rate
low. These measures, which tend to
change cyclically and in concert with
each other, are charted for every year
since the Great Depression.

In speeches and in meetings, Ms.
Yellen, the nominee for the next Fed
leader, has commented on the Fed's
actions during significant periods,
providing a window into her views
and priorities.

Unemployment rate ———+

Inflation
rate

Inflation rises
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Latest recession 2007

[Giratikanon and Parlapiano 2013]
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Design Space

Value Of sto rytel | | Ng [Gershon and Page 2001]

A way of structuring information
Easier to understand than lists
Uncertainty, conflict, resolution

- Textand visuals can be complementary
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Human Development Trends [Gapminder 2005]

Storytelling techniques

Time Image @ Yoice Time
. . Begin Part I:Show overview (map) It is now early in the morning.
buildin

The time is H+8.

i cture Zoom in to show the school building. Our schoolhouse is in the
p Show the school building: make it center:

transparent and superimpose
picture of children.

Zoom out. Enemy is strongest in NE/SE
. . Highlight NE/SE entities. @ direction.
con t| nu ﬂy Enemy (SE) became active

between H+2 to H+4.

Zoom in the G-shaped building. G-shape building; not as strong.
as enemy in

Add lines of fire to the G-shaped

building, Direction of fire toward the

. schoolhouse and other
anim ate eve nts Highlight the thin lines of fire directions (S&W).

of the G-shape buiilding. G-shape building, weak fire,
chinner lines.

Zoom out.

G-shape building, active between
H o H#2, He2 to HH4.

Zoom in to NW enemy position. @ NW enemy pasition, direction

of fire SWISE.
Add lines of fire while zooming out. NW enemy has been active
@ between H to H+6.
H . Zoom out o licle enemy activites in
INCreasin g Show overview while highlignting the center; UAV reported
A two licle enemy objects. yesterday.

attention Begin Part 2: Animate the

overview from the beginning.

(time H) to show time dependence.

Show overview Commander's Perceptions

Enemy is oriented toward the

el
redundancy
No shift in the flanks of any
magnitude.
One relatively strong flank
(SE-NE).

[Gershon and Page 2001]




Narrative Visualization [SegelandHeer2010]

Studied 58 examples, characterized design space
News media, blogs, instructional videos, research

the Top of the Charts

TYTY VYT

[Cox and Ward 2006]

Design space dimensions: 1. Genre
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[Slide adapted from Segel 2010]




2. Visual narrative tactics

Highlighting
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Child survival .
adds another
dimension

Each bubble

represents a region.

Size s population OECD
and position Arab States
average yearly

income.

Latin A

Average income per year is measured
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3. Narrative structure tactics

Ordering
Messaging

Interactivity
Budget Forecasts, Compared With Reality

Just two years ago, surpluses were predicted by 2012. How accurate have past White House budget forecasts been?

BN z[o] s [o]nexrr

Falling short

President Obama's t Annual surplus It !
budget proposal

F } O deficit frlien
estimates a deficit of $1.6
trillion for the current
fiscal year and $1.3

trillion in 2011

/
/
| 2011 proposal:

\ 1.5

2010 estimate:




Authorvs. reader driven stories

Reader driven

Authordriven
Prescribed orderi'ng Multiple orderings
Stronger messaging Less messaging

Limited interactivity More open interactivity

How do we make sense
of these examples?

An Organizational Chart of the House Democrat's Health Plan [GOP 2008, Robert Palmer 2008]




Visualization rhetoric [Hullman & Diakopoulos 2011]

Using data and visualization to persuade users to
adopt certain interpretations (explicitly or implicitly)

Framing effects: small changesin presentation of an
issue resultin significant changes in opinion

Method

- 51 professional produced narrative visualizations
NYT, BBC, Economist, local news, political outlets
lterative qualitative coding, seeded scheme with
semiotics, persuasion concepts

Taxonomy of rhetorical strategies

Rhetorical Categories Editorial Layers
Information Access Data
Provenance Visual Representation
Mapping Annotation
Procedural Interactivity
Linguistic

¢ Omission (variable selection)
* Metonymy (aggregation, categorization)




Enthymeme (information access)

DAILY CONSUMER SPENDING FEATURE-LENGTH MOVIES
October 2010 released in 3-D

$$55%
¥ ool T ] mC

U.S. BOOK SALES AVERAGE MINUTES SPENT
2009 READING per WEEKEND DAY,

15-to-19-year-olds

$23.9 billion
PERCENTAGE INCREASE in -

NYT ARTICLES mentioning the
WORD tainty,” 2007 vs. 2010* AVERAGE MINUTES SPENT
PLAYING A GAME or USING

' 4 40/0 A COMPUTER for leisure per

) WEEKEND DAY, 15-to-19-year-olds

through Dec. 3

2009

TAX COLLECTED by the
TREASURY on sales of FIREARMS

and AMMUNITION
2007

How the Recession Changed Us [The Atlantic 2009]

Metonymy (information access)

Bush and Trump's tax cuts would mostly benefit the top 1%

Impact of individual income tax changes proposed by Jeb Bush and Donald Trump

JEB BUSH DONALD TRUMP
Average cuts Average cuts

Lowest 20% Lowest 20%
Average income: o $227 ° $250  Average income:
$15000 $15600
Second 20% Second 20%
$30,500 ® %448 [ ) $1,148 o
Middle 20% Middle 20%
$48,900 . $042 . §2,671 $50,900
Fourth 20% 2 Fourth 20%
EE @ s Q@ - i
Next 15% Next 15%
Next 4% Next 4%
$309,900 ' §18,158 $323,000
Top 1% Top 1%
$1,735,100 $184,268 [ORENLY

NOTE: Bush cuts, i full implomanted ntax year 2015

Trump cuts, fully mpiementad i tax yar 2016, Both preliminary.

SOURCE: Citzons for Tax ustice Yox

Donald Trump wants massive tax cuts for the rich[Vox 2015]
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Taxonomy of rhetorical strategies

Rhetorical Categories Editorial Layers
Information Access Data
Provenance Visual Representation
Mapping \Annotation
Procedural Interactivity
Linguistic

+ Citing sources, methodology
* Exceptions, corrections
* Acknowledging uncertainty

Citing sources /methods (provenance)

Mapping America: Every City, Every Block Find something interesting? Share this view on (B3 Twitter or (] Facebook
Browse local data from the Census Bureau's American Community Survey, based on samples from 2005 to 2009. Because these figures are based on View Roaders Maps (49)
samples, they are subject to a margin of error, particularly in places with a low population, and are best regarded as estimates.

(o=

Distribution of ra and

Mapping America: Every City, Every Block / i so @ Twitter o« 3 Facobook

Browse local data from the Census Bureau's American Community Survey, based on samples from 2005 to 2009. Because these View Readers Maps (49)
samples, they are subject to a margin of error, particularly in places with a low population, and are best regarded as estmates.
(o=
Distribution of racial and ethnic groups a2 a
coose A TP seLecT AuAr
Race and Ethnicity £ . . 5
Income Ben2s K
o
Housing and Families L
Raclaiethnic detrbuton  White population Biack population Hapani: poputaton Asian poputation Foreign-bom population

Education

[Bloch, Carter, and MclLean 2010]
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Taxonomy of rhetorical strategies

Rhetorical Cateqgories Editorial Layers

Information Access Data
Visual Representation

Provenance
Mapping /Annotation

Procedural Interactivity
Linguistic

* Visual metaphor
« Semantic encodings(e.g., red:Rep, blue:Dem)

Visual metaphor(mappingrhetoric)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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Taxonomy of rhetorical strategies

Rhetorical Categories
Information Access
Provenance

Mapping

Procedural

Linguistic

Editorial Layers

Data

Visual Representation
Annotation

74Interactivity

* Rhetorical question, “scare quotes”
* Labeling choices
+ Analogy, simile, double entendre

Design process

define context/ goal

An editorial process filter, transform -
characterized by visualize
rhetorical decisions T |
at various points. T [ e ESand
&= :
e = R
= select l
R—
x " a AT g
g o ‘;g,\*%

annotate  __

order, interactions l

AT 5 & A

e an ikl
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Scope of narrative visualization

 Visualization genresthat employ visual and narrative
structures to guide attention

* Visualizations that use rhetorical devices to persuade

Discuss with 1 or 2 other people near you:

In your own research or papers you've read/cited, is
narrative visualization occurring? How do persuasion
and rhetoric occurin these contexts?

Theories of Interpretation

14



Semiotics

“TREE"

3

Sign Signified

Semiotics

Viewing codes: the perceptual mechanisms, cognitive
mechanisms, conventions and other prior knowledge that
influence how we interpret signs.

Thereis a firel

Interpretant
R S |
R 8
vq‘?gx&z;l { !
A [\ ) '
Object Representamen
(Signified) (Sign)
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Denotation vs. connotation

(Make explicit)

The Democrats proposed
health-planis disorganized
and inefficient.

Narrative theory

Story grammars:

Models of narrative cognition
based on systematic studies of
what impacts peoples’ability to
recall parts of a story

Reader mentally indexes events by
time, space, protagonist, causality,
intention [Zwaan 1995]

SUMMARY OF REWRITE RULES FOR A SIMPLE STORY GRAMMAR®

FABLE — STORY AND MORAL
STORY — SETTING AND EVENT STRUCTURE

STATE® (AND EVENT?*)
SETTING —
EVENT*

STATE* — STATE ( (AND STATEY)
AND
EVENT* — EVENT [([THEN ]EVEN‘I’)") ((AND STATE))
CAUSE
EVENT STRUCTURE — EPISODE ( (THEN EPISODE))
EPISODE — BEGINNING CAUSE DEVELOPMENT CAUSE ENDING
EVENT* J

BEGINNING —
EPISODE

SIMPLE REACTION CAUSE ACTION
DEVELOPMENT —
COMPLEX REACTION CAUSE GOAL PATH

SIMPLE REACTION — INTERNAL EVENT ( (CAUSE INTERNAL EVENT)")
ACTION — EVENT

CCOMPLEX REACTION — SIMPLE REACTION CAUSE GOAL

GOAL — INTERNAL STATE

ATTEMPT CAUSE OUTCOME
GOAL PATH —~
GOAL PATH (CAUSE GOAL PATH)"

ATTEMPT — EVENT*

EVENT*
OUTCOME —
EPISODE
EVENT* (AND EMPHASIS)
ENDING — { EMPHASIS

EPISODE
EMPHASIS — STATE

Remembrance of Things Parsed [Mandler and Johnson 1977]
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Narrative theory applied

European Alliances before World War I (1836-1914)

In 1907

Eur

opoan powers a
Groceo and the Ottoman empire gamble fr influence.

On the Balkan, Serbia, Austria

Irperial powers in Europe i the middle of the 191h century ritain signes & contract, supporting Belgium
1836 -

in case of violation of its neutrality
e new

© @ 1837

®
O e ®
@ @

G ally Germans, leaving a wellintergrated Germany
Austria and Russia in the Three Emperors'Alliance, .

® 0]

1873
& @'@
O %e

St e o e ot | | Dual Alliance Triple Alliance

[1879] 1879] 1882]

T % ° |, W

0 ® O]

(@) !
Eetain it cveare %W*Rmiaﬂ Entente Cordiale || Triple Entente
1894 Aliance | 1904] 1907]

o oVl ziilorgens
[+) [»)
0’0 o olo olo

On Juno 28th, Archduko
Franz Ferdinand of
Austria s assassinated
in Serbia while visiting

Triple Sarajovo. Avstri accuses
i Seroan it o heng
Entente involved in the incident,
siming to annex S
Russia wants Serbi to
remain independent from
‘Austri. Durng July
i 1914, auropean powers
Alliance try t0 find o dplomatic
solution, called the “July
Crisis. However,
(July, 2310 July, 280h] [Aug. 3rd
1914 | .. Austrinimposes G il and s
itimatum on Serbia | | leads to first open war very fast.

©
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Figure 3. Graph comic example illustrating historical events preceeding WWI, targeted to a general audience.

Graph Comics [Bach et al. 2016]

Narrative theory applied

C1. Element identity—Characters in traditional comics are
recognizable via their distinct visual features. In graph vi-
sualization, nodes and edges are usually represented by cir-
cles, sometimes using labels for identifications. Variations in
shape and color reflect attributes in the data.

C2. Depicting change—In comics, readers can infer changes
even if not shown explicitly. For example, a baby being
shown implies it has been born. In graphs, a (new) node be-
ing shown does not mean it was not there before.

C3. Order of events—Many changes exhibit a natural or-
der (e.g. humans grow old, objects fall down, day turns into
night). Changes in graphs do not have a natural order nor du-
ration; a cluster can grow or shrink, divide or merge.

C4. Spatial context—In comics, the spatial context of a
scene is usually indicated by the panel background: the same
background means the same place and often the same scene.
Switching spatial context from one cluster to another may not
be recognized by a reader (both consists of nodes and links).
C5. Number of elements—Comics usually show a small set
of characters in every panel. Changes in graphs, may involve
many more elements than it is possible to show in a panel.

1) Traditional Comics

2 ool

Once upon atine.

(a) Panels (b) Characters  (c) World

2) Designing for Graph Changes

|

R

3) Design Principles

5) Discussion with Domain Experts

s

—

4) Creating Comics

0@ KO @200'%

(d) Effects (e) Text

0

= Weak 12
T® @ (3070}
i ® o

= e 00| ©

6) Readability Study (see Section “Readability Study”)

Graph Comics [Bach et al. 2016]
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Narrative theory applied

Presentation sequence > recall, interpretation
[Black & Bower 1979, Pennington & Hastie 1982]

4o @7\;\(\*\/\ e

No, guilty!

How to design an effective sequence?

[Hullman et al. 2013]

Design tools define context/ goal

t

filter, transform
Can we automatically '
identify sequencesto  visualize

recommend to a human £ =4

? *M(

. e o
designer?
A T ¥
_ @i
H fﬁ\rw%
select l
K = 4_ O
" N ey
“'P L H :‘R*%
annotate l

order, interactions l

&:L Py 1 2

T |t
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Discoveryorder # presentation order

Interactive dynamics in analysis: Filter, derive, etc.
[Shneiderman 1996, Heer & Shneiderman 2012]

L I"I ‘ "1‘

Bookmarks: [ Show Only Command Counts Command Groups Timeline 07/22 Teneline 08/01 Shelves

(Export ] (Reset ] <

Provenance: How did | get to this result?
[Heer etal. 2008, Bavoli etal. 2005, Scheidegger etal. 2007]

What makes an effective sequence?

Whatdo designers and
journalists do?

Examined 400+ transitionsin
explicitly ordered visualizations

|Interactive slideshows
*Scrollable visualizations
* Animated videos

*Analysis presentations

19



Retrgoosal seapieoadypes

Dialogue (e.g., question/answer)
Causal

Temporal (e.g., chronology, future)
Hierarchy (general-to-specific)

Comparative Data (Dimension walk, Measure walk)

Spatial (e.g., cardinal directions)

Dimensionwalk-change |.V.

At Top Colleges, an Admissions Gap for Minorities

BLACKS

as a percentage of

2011-12 freshmen Few black students at elite colleges
Roughly 15 percent of public high school graduates
are black. But despite the widespread use of
affirmative action at elite colleges, only one college

20% with a graduation rate of more than 70 percent has
that many black students in its freshman class.

1 NEXT —

5%

GRADUATION RATE

Note: For-profit colleges and colleges with fewer than 5,000 undergraduates are omitted from the chart.

By JOSH KELLER

Source: National Center for Education Statistics, 2011

100%
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Some observations about transitions

Some types (time, hierarchy, comparative) more common
Defined by a single changeto data schema

*Implies a goal of minimizing cognitive cost

Examiningthe cost of transitions

Crowd workers decided between pairs of transitions
and explained choices

Lower cost transitions are preferred.

"Help Choose Graphs for a Data Presentation” - Scored Task

cccccc

.......

21



Examiningthe cost of transitions

Type preferences among equal cost transitions
preferred over others:

Temporal > (Dimension | Measure ) > Hierarchy

Help Choose Graphs for a Data Presentation” - Scored Task

Some observations about transitions

Graph-based approach

Minimize costbetween adjacent visualizations

Cost model should accountfor preferences between
types of transitionsand changesto data schema

il

Goal: m /\ M

Automatic detection
of effective sequences

\
il
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Micro-vs. macrostructure

o ) B
Fictional stories
. [eprsooe | [ erisoe | [eeisooe |
are described ‘
. [J [ [] [suss] [ar1] foure] [sues] [arr] foure]  [suec] [arr-] foute] [25]
INn terms of hOW ooty [0 [ cemay (@) [l [ersent ] &
larger events
. m [episooes ] E3
are organized
(macro-), each el Lot e
. . [ourcome]
of which is e e e
comprised of ) ) () ) ) e
ooar: [ersooe] [mlfm] [
sub—evem‘s —
(micro-). S, (o) [ G

[sssa0at] [oureond]
Ask cow AL aivemay success
FOR MILK m m m To cow m m
&) @]
@

Remembrance of Things Parsed [Mandler and Johnson 1977]

Multiple transition patterns

Marriages =
(per 1000 population) 2009
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Parallel structure

Are groupings preferred despite cost?

How do authors
balance high-
level and low-
level structuring
strategies?

24



Narrative structure in visualization: model

Top-down: parallel structure, semantic groupings

)
{ \

AW | S s o W ) === —
Charzois B 7o et =
;Rﬁ;ﬁi‘? e . ‘:}ﬁﬁ' W= % s ==

ST

Bottom-up: cognitive costof transitions

Narrative patterns to support EDA

Data Voyager

e [ Showing Onta Varasons for s e &

— S
ogn. »
(<) Yowr i‘ L]
— .
— .
v
—
.
DR,
T v "
. e“
:
M
e T ¥
= o ] o

Voyager [Wongsuphasawat et al. 2015]

Suggest paths through recommended visualizations

25



Theories: Narrative as constructive

Presentation sequence influencesthe
stories we tell ourselves (Wilensky 1997)

[Sender (designer)J_.[ Signy HReceiver (user)]

Theories: Narrative as constructive

Theories of Data Analysis:
From Magical Thinking
Through Classical Statistics

Persi Diaconis
Stanford University

Exploratory data analysis (EDA) seeks to reveal structure, or simple de-
scriptions, in data. We look at numbers or graphs and try to find patterns.
We pursue leads suggested by background information, imagination, pat-
terns perceived, and experience with other data analyses.
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A fix for base-rate neglect?

1 out of 100 )
—49% of the women had breast cancer atthe time of the

screening.
80 out of 100
Of those with breast cancer, 86%received a positive result on
the mammogram.
15 out of 100
Of those without breast cancer, 15%Teceived a positive resutt
onthe mammogram.

All othersreceived anegativeresult.

Suppose awoman gets a positive resultduring a routine

mammogram screening. Withoutknowing any other

symptoms, whatare the chances she has breast cancer?
[Krynskiand Tenenbaum 2007]

A fix for base-rate neglect?

1% of the women had breast cancer at the time of the
screening.

Of those with breast cancer, 80% received a positive result on
the mammogram.

30% of the women had a benign cyst atthetime of the
screening.Of those with a benign cyst, 50% received a
positive result on the mammogram.

All othersreceived anegativeresult.

Suppose awoman gets a positive resultduring a routine

mammogram screening. Withoutknowing any other

symptoms, whatare the chances she has breast cancer?
[Krynskiand Tenenbaum 2007]
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Causal models matter

[}
o
L

[5:]
o
L

Foy
=}
L

oFalse positive

mBenign cyst

w
(=]
L

h
(=3
L

Percentage of responses

-
o
L

Correct Base Rate Neglect Neither

Figure 5. Histogram of responses to Experiment 2. The correct answer was 5.1%. Responses were classified
as correct (5.1%), base-rate neglect (=65%), and other. A significant difference was found between false positive
and benign cyst scenarios (Fisher’s exact test, p < .05). Error bars represent the standard error of the normal
approximation to the binomial distribution.

Construction
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Manual design processes

science and engineering....”

“require skills like those familiarto movie directors,
beyond atechnical expert's knowledge of computer

Gershon and Page 2001

Lyra (Satyanarayan and Heer 2014)

DATA PIPELINES T e NN 4

‘Wheat and Wages e —
Flibeth S s Cromel Charles i Georg: -
— CHART
Shewing at One View
The Price of The Quarter of Wheat,
FromSourcer[ wheat ] & Wages of Labour by the Week,
Jfrom The Year 1565
ol = by WILLIAM PLAYFAIR
Formula | nam 60
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Formul; —
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Ellipsis (Satyanarayan and Heer 2014)

12 3 456

Forecasts worsen SR

The forecast for the next decade $219 billion

is somewhat worse than it was a

year ago, mostly because of a '82 '84 '86 '88 '90 '92 '94 '96 /B '00 \02 '04 '06 '08 '10 '12 '14 '16 'i8

revised economic outlook. From
2011 to 2020, a total deficit of
$8.5 trillion is expect

Last year's forecast

$581 billion

$781 billion

$981 billion

$1.181 trillion

-$1.381 trillion

$1.581 trillion

Tableau Story Points

Austin's Teacher Turnover Problem

AISD ¢ Many Austin schools are still struggling to hold onto teachers, despite a multimillion-dollar effort, called Reach,  an

to stem tunover in troubled schools since 2010. -

-

Austin's teacher Teacher turnoverisa  The problem is And city-wide, the =

turnover is above the city-wide problem. particularly acute at problem isn't gettir =
national average. some schools. better.

Austin's teacher turnover rate by year. Turnover was above the national average for most years.

Turnover rate %
21.1% o T
. 10. Y
200 196% 200%
18.9%
18.3%
17.7% 17.6%
15.7%
151%
150
100
© Openst
Campus tu "
W oo o
oad
0.0
2004 2008 2000 2007 2008 2009 2010 201 2012 2013 ov*




Automated Construction

Requirements

A model of effective visual narrativethatcan be
operationalized algorithmically

Examples:

Automated supportfor chartreading operations
Automated generation of annotated news visualizations
Personalized text stories and graphics

31



Brainstorming

Think aboutannotations (text or visual)thatare usefulin
presenting or analyzingvisualizations.

Are any of these amenable to automated generation?

With 1 or 2 people nearyou, talk aboutwhattypes of
annotations you would supportand how your algorithm
would generatethem.

Facilitating chartreading

Elementary processes in graphical perception

2] [ o) (]

50%
50%
sy RO o 3 <

Anchoring  Scanning Projection  Superimposition  Detection

[Simkin and Hastie 1987]
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Facilitating chartreading

Overlay Type:
{ Highlights }
Parameters:

{ Selected Marks: 1,3 }

Extraction Generation

Reference Structures Highlights Redundant Encodings Summary Statistics Annotation
pee mwe e e e e Oaiie v e @ nie v e O i a
oy e BTt B Neder e 50 500
s s 1as 1as s Spike in price of
. elven bows
o 7o o o
g, , , il
5 o e Gl Om Ogom Bhpas | Tk Om Geim Oc Duw Bbms | Toh  Dm Gee Oo  Onew s | Tok
o]
Q... ... ) ()
Q
” Jlll'— >’Mark& Data > Overlay

Pie aarts

Graphical Overlays [Kong and Agrawala 2012]

Al-generated stories

Artificial intelligence based on human narrative cognition
* Conceptual dependencytheory (Schank 1969)
* Case based reasoning (Schank 1982)

© STORY: Transportation Committee Hearing on FHV Caps  TOLD AS: [ Structured Story §) nETAN- — Moditim dotail L

April Inventory Loss Report

Store: 311, Arbor Beach

Dear Kaitlin,

Arbor Beach Bakery Misses Monthly Inventory Goals

Good news about your retirement investments. ;
Across departments, the bakery in the

Since last quarter, your retirement account has

Arbor Beach Store has the greatest
grown. Your balance increased 2.7% to $43,898 o
at the end of September. You're also up 3.2% for
the year. You're still on track for retirement.
We’re watching your portfolio and by our

calculations, you're on track to reach your goal

of $300,000 for retirement in 30 years.

P . . . i Inventory Loss level grew 6%
I assist you in staying on track, we have digital T ——

[Stuative 3 Sitmies]
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Annotated visualizations with news

A% e Busi Search All NYTimes.com 0
Ehe New Aork Times usiness Day range

Technology ""’

WORLD U.S. N.Y./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPINION ARTS STYLE TRAVEL JOBS REAL ESTATE
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Apple Passes Microsoft as No. 1in Tech
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Contextifier system
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Animal Health Experts Warn Horse Owners About Early Danger Signs of

Widespread Mosquito-Borne Diseases; Eastern Equine Encephali
West Nile Virus rising Experts Urging Vaccination

NEW YORK Sept. 7 /PRNewswire/ -- Animal health experts warn that fatal cases of Eastern Equine Encephalitis and West Nile are
being reported in numerous states even in areas where activity has been low for several years. This follows a rise in the early
warning signs of mosquito-borne diseases that include Eastern Equine Encephalitis West Nile and Western Equine Encephalitis.
This doesn’t bode well for either horses or humans To help prevent the spread of additional cases Pfizer Animal Health and
other health izations are strongly horse owners and veterinarians to follow the American Association of
Equine it (AAEP) guidelines for inations against ql borne diseases. “If horses aren’t vaccinated this
situation could become much worse” says Kevin Hankins DVM MBA Equine Veterinary Services at Pfizer Animal Health. Though
annual vaccinations should happen in early spring the AAEP also recommends boosters after five or six months. Pfizer Animal
Health offers a trusted line of vaccines including WEST NILE-INNOVATOR to help protect against West Nile virus. All Pfizer
Animal Health equine vaccines are backed by an Immunization Support Guarantee. Pfizer Animal Health will support reasonable
diagnostic and treatment costs up to $5000 if a horse properly vaccinated by a veterinarian with one of its antigens contracts
the corresponding-equine disease (EEE WEE WNV Venezuelan Equine Encephalitis (VEE) Tetanus or Influenza).
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Personalization

The Best and Worst Places to Grow Up: How Your Area Compares

Children who grow up in some places go on to earn much more than they would if they grew up elsewhere. MAY4,2015 | RELATED ARTICLE

Consider County, Mich., our s might
rn | o by this article. (Fecl to another pl
s onia Coe R anew county on the map or using the scarch boxes throughout this
o e page)
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Washtenaw County is very bad for income mobility for children u
poor families. It is better than only about 8 percent of counties.

Location matters ~ enormously. If you're poor and live in the Detroit
area, it's better to be in Sanilac County than in Wayne County or
Genesee County. Not only that, the younger you are when you move to
Sanilac, the better you will do on average. Children who move at earlier
ages are less likely to become single parents, more likely to go to college
and more likely to earn more.

[Aisch, Bloch, Cox, and Quealy 2015]




Summary

Narrative visualizations blend communication /
exploratory techniques

Messaging, metaphor, sequencing, and other suggestive
strategies have a powerful impact on interpretation

Semiotics, narrative theory, causalreasoningare critical

Automated systems possible by formalizing features

39



