Creating Data Visualizations for Decision-Making - Resource List
David Christensen and Lindsay Hanson
Washington Library Association Conference 2017

Data at Work: Best practices for creating effective charts and information
graphics in Microsoft Excel by Jorge Camoes

Creating a Data Driven Organization by Carl Anderson

Storytelling with Data: A data visualization quide for business professionals
by Cole Nussbaumer Knaflic

Effective Data Visualization: The Right Chart for the Right Data by
Stephanie Evergreen

The Functional Art by Alberto Ciaro

Good Charts by Scott Berinato

Now You See It by Stephen Few

Storytelling with Data blog - http://www.storytellingwithdata.com/

The Functional Art blog - http://www.thefunctionalart.com/

Junk Charts blog - http://junkcharts.typepad.com/

Data visualization lessons (for Tableau and Excel) on Lynda.com


http://www.storytellingwithdata.com/
http://www.thefunctionalart.com/
http://junkcharts.typepad.com/

Creating Data Visualizations for Decision-Making - Checklist
David Christensen and Lindsay Hanson
Washington Library Association Conference 2017

1 Before you begin, know your data

1 Anticipate important decision points that will use data

1 Layout graphs on similar concepts in close proximity

1 Use different colors sparingly and consistently

1 Use larger size to highlight most important graph

1 Both axes start at zero

1 Color scheme is intentional and used to highlight
specific details

1 Title and subtitle are descriptive and explanatory

1 Data are correctly labeled

1 Data are labeled directly (not on a legend)

1 Text is easily legible

d Labels are used sparingly

1 Proportions are accurate

1 All graphs have one horizontal and one vertical axis

1 Both axises are labeled and clean looking

 Pie charts (if any) have no more than 3 categories

 Interactive visualizations anticipate audience
guestions

[ Trend lines need more than two points

dUse of 3D is avoided

1 Feedback from others incorporated (ideally person(s)
closest to data and or potential data viz end users)



Creating Data
Visualizations for Decision-
Making

David Christensen, The Seattle Public Library
Lindsay Hanson, Sno-Isle Libraries



Creating Data Visualisations for Decision
\EUGTES

<our promise> As libraries become increasingly data-driven the need for useable
data also expands. The process of translating raw data into actionable information
is complicated and has many potential pitfalls. Learn how two large library
systems are navigating this process to create and share visualizations to inform
decisions. Attendees will learn best practices for the process of turning raw data
into visualizations and how to tailor them for their intended audience. </our

promise>
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Who are we?

Lindsay Hanson, Data Analysis Librarian

Sno-Isle Libraries

Facilitate the identification of metrics for evaluating
the Strategic Plan

Manage metrics and evaluation for Public Services
Design surveys for Public Services

Identify trends for research needs and new projects
Provide analyses and visualizations for service
managers



At Sno-Isle Libraries

Who:

e Lindsay provides visualizations and analyses
for public services projects and managers
and manages operational reports for the
organization

e Additional reporting done by ILS manager
and IT Network Engineer as needed

Tools | Resources:

Tableau Desktop (4 users)

Tableau Reader (all staff workstations)
Tableau Online

SQL Data Warehouse

Analytics on Demand



Who are we?

David Christensen, Librarian
The Seattle Public Library
e Data Analysis Lead
e Identify trends for research needs and new projects
e Provide analyses and visualizations for mid-level
managers and leadership team
e Open Data liaison with to City of Seattle



At The Seattle Public Library

Who:

David makes visualizations for special
projects and leadership team decisions.

e Levy Administrator (Levy reporting)

® (2) Business Analysts (Financial Reporting)
o [T staff (Data Warehouse, SQL Reports)

Tools | Resources:

Tableau Desktop (5 users)

Tableau Reader (many staff workstations)
SQL Reports (all staff can access)
Microsoft SQL Data Warehouse

R (RStudio)

QGIS



What is “Data Visualization for Decision-
Making™?

|

e Inform a one-time or repeat decisions

e Can explore organizational efficiency, leading to policy
innovation

e Not necessarily infographics intended for public consumption



Data visualization is a way to communicate
findings as clearly and succinctly as
possible. It leverages our visual memory
rather than focusing on text.



Our
Examples



Best
Practices



Start With Good Data (in 4 steps)

1. Anticipate future reporting needs

2. Think longitudinally (gather data that can be compared over time)
3. Work with other data owners (IT, Systems Librarian, etc)

4. Make a data dictionary! (define your data)

(Garbage data will yield garbage results.)



Know your data!

e How was the data collected?
e What is missing from the data?

e What columns are present in your
data?

e Talk to the domain expert



What does it mean to not know your data ?

Seattle Public Library Audiobook Checkouts, Sept 2005 - Feb 2017/

https://public.tableau.com/profile/ben.jones#!/vizhome/SeattleAudiobooks/SeattleAudiobooks



Domain knowledge can help identify data issues.

Revised version of https://public.tableau.com/profile/ben.jones#!/vizhome/Seattle Audiobooks/SeattleAudiobooks



With data viz powers comes great responsibility!

PLANNED PARENTHOOD FEDERATION OF AMERICA:
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

935,573
w2013

2012 2013

SOURCE: AMERICANS UNITED FOR LIFE




Provide context for the unexpected

Unigue users




Pass the Print Test
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Charts)

the Print Test (and a Word About Pie

(f) Distribution of Genus

Geobacter
Gloeobacter
Haliangium
Heliobacterium
Herpetosiphon
Isosphaera
Ktedonobacter
Leadbetterella
Leptospira
Leptothrix

i

i

Acaryochloris @) Aromatoleum
@ Achromobacier @ Arthrospira
@ Acidiphilium
@ Acidobacterium @ Bacillus
@ Acidovorax @ Bacteroides
@ Acinetobacter @ Bordetella

@ Aliochromatium @ Caldicellulosiruptor
@ Candidatus Accumulib® Cytophaga
@ Candidatus Desulforuc® Dechloromonas @ Frankia

@ cCandidatus Koribacter @ Dehalococcoides @ Gemmata
@ Anaeromyxobac Candidatus Solibacter @ Deinococcus

@ Ammonifex
@ Anabaena
Anaerolinea

Methylacidiphilum @ Nodularia

@ Methylibium

® Nostoc

@ Methylobacterium @ Opitutus

@ Methylococcus
@ Microcoleus

@ Microcystis

@ Microscilla

@ Moorelia

@ Mycobacterium
@ Myxococcus
@ Nitrosococcus

@ Oscillatoria
@ Oscillochloris
@ Pacnibacillus
® Pedobacter
Pedosphaora
® Pelobacter

® Pelotomaculum @ Rubrobacter

® Pirellula

® Azoarcus

@ Bradyrhizobium
Burkholderia

@ Pseudomonas ® Sphingomonas
@ Ralstonia @ Spirochaeta

@ Rhizobium ® Spirosoma

@ Rhodopireliula @ Stigmatella

@ Rhodopseudomc ® Streptomyces

@ Rhodospirillum ® Symbiobacterium
@ Rhodothermus @ Synechococcus
@ Synechocystis
@ Syntrophobacter
® Syntrophus

@ Thermaerobacter

@ Roseiflexus
® Roseomonas

@ Shewanella

@ Carboxydothermu @ Desulfarculus
@ Caulobacter
@ Chitinophaga
@ Chlorobaculum
@ Chiorobium

@ Chloroflexus
@ Chthoniobacter

Clostidium
@ Cupriavidus
@ Cyanothece

@ Dosulfatibacillu
@ Dosulfitobacteri
@ Dosulfobacteriu
@ Desulfococcus
@ Dosulfotomacul
® Dosulfovibrio
@ Dosulfuromonas
Dictyoglomus
@ Dyadobacter
@ Flavobacterium

® Geobacillus

@ Thermodesulfovibrio
@® Thermomicrobium

@ Thermosinus

@ Thermosynechococcus

@ Thicalkalivibrio
@ Thiobacillus

® Trichodesmium
@ Truepera

@ Variovorax



Avoid 3D Pie Charts

3
akes
Cereal

Don't eat breakfast
8 Frut salad
| Bagel
B Just a pie of bacon

Evergreen, Stephanie. Effective Data Visualization: The Right Chart for the Right Data (2016)
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Don’t confuse Causation and Correlation
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Number of people who drowned by falling into a pool

correlates with
Films Nicolas Cage appeared in
Correlation: 66.6% (r=0.666004)

2001 2002 2003 2004 2005

2001 2002 2003 2004 2005 2006 2007 2008 2009

-8~ Nicholas Cage -# Swimming pool drownings

& films

2 films

afed sejoydiM




Anticipate Decision Points

July 161.0
June 154.5
September 149.2

YN5 Requests by age

Adult 58.4%

Youth 41.6%

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Value

50+ Requests per Requests Per Requests Per
month Month Month

Count of consecutive months June 2011 through last 12 months
with more than 50 requests. March 2017

70 122.4

Which months might need
more staffing?

Which type of librarians should
we schedule to staff a service?

How do I know given library
service is still popular?



| essons Learned

e Always ask - “What decision are you trying to make?”
® Decision-making is more challenging without organizational metrics

e Data “owners”/domain experts need to inform visualization



Activity



Step 1: Find 3 issues with each visualizations on
handout

Pec capits cheste consumpticn

Nomber of people who died by becomng tangled in their bedshests

I I .
& visualization:
- O Yes
- Q No
e 2. Tell uz your level of agreement with this statement: “/intend to use o skill /
I | | " O Disagres
sl

O Neither agree. nor dizagree
O Agree
s & e € e Mt S O Strongly agres
3.1 would fike to zes a futurs warkshap about

I
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Step 2: Cut and fold

CHART "~
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Step 3: Drop slip envelop drawing bag
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Effective Data

- = Visualization
\ 3 Deta

8 Presenting == (%)
Creating a Data Effectively -
Data_DI‘Nen Commisnicating Your Findings for Madamum in

Organization

PRACTICAL ADVICE FROM THE TRENCHES

Carl Anderson

Stephanie D. H. Evergreen

storytellinghil 454



