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Session Objectives 34

e To clarify the relationship between data
analysis and data visualization

e To highlight data visualization issues

e To introduce data visualization tools (readily
available, free, fairly easy to use)



Value of Data Analysis eesce
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This diagram is adapted from a classic paper by Russ Ackoff “From Data to Wisdom”, Journal of Applied
Systems Analysis, Volume 16, 1989 p 3-9. Ackoff originally had Understanding as one of the circles, but
subsequent authors have pointed out that it makes more sense as one of two dimensions you move along
as you make sense of the data, the other being ‘context’ or ‘connectedness’.




Visualization Begins with Data
Analysis

e \What are the questions?

e \What types of data can address the
questions?

e How will the data be collected?

e How will the data be processed before
analysis?

e \What types of analysis will be performed to
answer the questions?



Research Data Lifecycle

RE-USING
DATA

Creating data

design research

plan data management (formats,
storage etc)

plan consent for sharing

locate existing data

collect data (experiment, observe,

measure, simulate)
capture and create metadata

PRESERVING

DATA

PROCESSING | \
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Sample Data Relationships 34

e Comparison (bar, line, stacked)
E.g. Information use behavior of groups of users
E.g.Library budget for print and nonprint resources
e Composition (pie, area)
E.g. Types of employees
e Distribution (pie, scatter, histogram) e.q.
ibrary spending
e Relationship (bubble)
e Process (organization, Gannt)




Visual Perception: Pre-attentive ‘
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PERCEPTION OF POLITICAL SUPPORT How committed is your community to your library?
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How These Charts Compare

e Clear labels

e Color contrast (hue, intensity)

e Line length

e Charts begin at the same level “0”
e Bars are proportional




E-books Available in U.S. Public Libraries, 2011 - 2012
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Strengths and Limitations of | s
the E-Book Map $4-

e What is your first impression? Why?
e The map conveys the message of distribution
e What is this map good for?
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; ‘ Official Team Trump 2+ Follow
. TeamTrump

.@realDonaldTrump will be in FL tonight - where
he is WINNING! Get tix to Miami rally here:
donaldjtrump.com/schedule/regis...




Earnings and unemployment rates by educational attainment, 2015 |
Education attained Unemployment rate in 2015 (Percent) Median weekly earnings in 2015

Doctoral degree 17 61603
Professional degree 15 1730
Master's degree 24 1 41
Bachelor's degree 28 1,137
Associate's degree 3 1%
Some college, no degree 50 738
High school diploma 5.4 678
Less than a high school diploma 8.0 0
All workers 43 860

Note: Data are for persons age 25 and over. Earnings are for full-time wage and salary workers.
Source: Current Population Survey, U.S. Department of Labor, U.S. Bureau of Labor Statistics




Earnings and unemployment rates by educational attainment, 2015

Median usual weekly earnings ~ Unemployment rate
Doctoral degree

Professional degree
Master's degree
Bachelor's degree
Associate's degree
Some college, no degree
High school diploma

Less than a high school diploma

-

All workers: 5860 All workers: 4.3%

Note: Data are for persons age 25 and over. Earnings are for full-time wage and salary workers.
Source: U.S. Bureau of Labor Statistics, Current Population Survey

Visualize data with reference points
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Education pays

Unemployment rate in 2010 (%)
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Source: Bureau of Labor Statistics, Current Population Survey

Is this chart better? Why?
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Group comparison by one variable 5555.

Below Grade

Percentage of students scoring at each level in CLA+, an assessment
designed to measure critical thinking and written communication

B Below basic " Basic [ Proficient or higher

Seniors 14%

Freshmen

Note: Results based on 31,652 students at 169 participating institutions.
Figures may total more than 100 due to rounding.

e: Council for Aid to Education The Wall Street Journal



Internet Users in the World
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{July 1)

2014* 2,925,249,355
2013 2,712,239,573
2012 2,511,615,523
2011 2,272,463,038
2010 2,034,259,368

2009 1752333178 2 122% = 6834721930 = 120 = 25.6%
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Users
Growth

7.9%
8.0%
10.5%
11.7%
16.1%

1999 2001 2003 2005 2007 2009 20M 2013
2000 2002 2004 2006 2008 2010 2012 2014
Year (as of July 1)

Worldopulation **FCCLEL L pop. with nteme)
7,243,784,121 1.14% 40.4%
7,162,115,430 1.16% 37.9%
7,080,072,420 1.17% 35.5%
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Different perspectives reveal different pictures

World Internet Penetration Rates
by Geographic Regions - 2014 Q2

ot Amerce | '
Australia /
Oceania * 12.9%
Europe * 70.5%

Latin America /
Caribbean

Middle East

World, Avg. 42.3%

Asia

Africa 26.5%

|
0 0% 20% 30%  40% 50% 60% 70% 80% 90% 100%
Penetration Rate

Source: Internet World Stats - www.internetworldststs.com/stats.htm
Penetration Rates are hased on a world population of 7,182,406,565
and 3,035,749 340 estimated Internet users on June 30, 2014.
Copyright© 2014, Miniwatts Marketing Group




Use pie charts for distribution

Internet Users in the World
Distribution by World Regions - 2014 Q2

P Asia 45.7%

_| Europe 19.2%

ol Lat Am / Carib. 10.5%

B North America 10.2%

B Africa 9.8%

B Middle East 3.7%

Bl Oceania / Australia 0.9%

Source: Internet World Stats - www.internetworldstats.com/stats.htm

Basis: 3,035,749 340 Internet users on June 30, 2014

Copyright© 2014, Miniwatts Marketing Group



Distribution and Changes over time
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Disposed Material in MSW in Washington: 1992-2013

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

2012
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Percentages of Paid Full-Time Equivalent(FTE) Staff, American University, DC: 2012

2

Paid Full-Time Equivalent(FTE) Staff

[ All Other Paid Staff (40.48) [l Librarians (23.65)

B Other Professional Staff (33.00) B Student Assistants (52.31)

SOURCE: U.S. Department of Education, National Center of Statistics, Academic Libraries Survey (ALS), fiscal
years 2012,
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U.S. municipal solid waste generation from 1960 to 2013 (in million tons)
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Number of paid full-time-equivalent (FTE) staff
in North Carolina public libraries, 1990-2011
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Young Adults Still Are the Most Likely to Use Social
Media

Among all American adults, 26 who use social networking sites, by age
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Free Visualization Resources
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(Examples || Help
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Graphs and charts are great 2
because they communicate w,
information visually. For this ‘g

reason, graphs are often used
in newspapers, magazines and
businesses around the world.

NCES constantly uses graphs and
charts in our publications and on the
web. Sometimes, complicated
information is difficult to understand and
needs an illustration. Graphs or charts
can help impress people by getting your
point across quickly and visually.

Here you will find five
different graphs and
charts for you to
consider. Not sure about
which graph to use?
Confused between bar graphs and pie
charts? Read our:

Create A Graph Tutorial
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A PERIODIC TABLE OF VISUALIZATION METHODS
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Geo Chart Scatter Chart Column Chart

Histogram Bar Chart Combo Chart

Area Chart Stepped Area Chart Line Chart



Area Chart

Pie Chart

Org Chart

Stepped Area Chart Line Chart

Bubble Chart Donut Chart

Treemap Table




Right Y-axis

Population of Largest U.S. Cities
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<script type="text/javascript” src="https://www.gstatic ypy. B

/charts/loader. js"></script>
<div id="chart_div"></div>

google.charts.load('current’, {packages: ['corechart JAVASCRIPT @8

google.charts. setOnLoadCallback(drawTitleSubtitle);

function drawTitleSubtitle()

var data = google.visualization.arrayToDataTable([
['City', '2010 Population’, '2000 Population'],

['New York City, NY', 8175000, 5008000], e

['Los Angeles, CA', 3792000, 3694000],
['Chicago, IL', 2695000, 2896000],
['Houston, TX', 2099000, 1953000],
['Philadelphia, PA', 1626000, 1017000]
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Text Pane
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Advances in Data Visualization




Compare search terms
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Workplace Digital Health Is Associated with Improved
Cardiovascular Risk Factors in a Frequency-Dependent Fashion: A
Large Prospective Observational Cohort Study

R. Jay Widmer, Thomas G. Allison, Brendie Keane, Anthony Dallas, Kent R. Bailey, Lilach O. Lerman, Amir Lerman

Published: April 19, 2016 e http://dx.doi.org/10.1371/journal.pone.0152657
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Total Article Views
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WHERE WE CONNECT

AGES 18-24

i

TMI? Nearly a third (32%) of
people aged 18-24 use social
networking in the bathroom.

Source: Nielsen 2012

AGES 25-34

# 31%

More than half of people aged 25-34 use
social networking in the office, more
than any other age group.
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Toronto public gmmyme
libraries are busy. TN

In fact, they’re the busiest Toronto public libraries are
in North America, and the second even more popular than the city’s
busiest in the world. top 10 entertainment draws.

Total circulation is higher in the Toronto public libraries than the More people visit the Toronto public library every year than visit

Chicago, and even New York public libraries. It’s 10 of the most popular attractions in the Toronto area combined.
higher than the circulation of the Ottawa, Montreal, and Vancouver
public libraries put together.

This includes the Air Canada Centre, Rogers Centre, CN Tower.
Roval Ontario Museum, Canada’s Wonderland, Toronto Zoo,
Art Gallery of Ontario, Ontario Science Centre, CNE, and the
Ottawa, Montreal, Toronto International Film Festival.

Toronto
public library

32 million e LG ~ Annual visits to Annual visits to
EEEEEEEE 30 million ® Toronto public libraries Toronto attractions
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Los Angeles Chicago New York e 6 o o o
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