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Course Admin

o All of the resubmissions to Milestone 2 have been graded!

o Reminder: Project Milestone 3 is due tonight at 6 PM (the regular
grace period applies)

o Check Ed Discussion for the example | shared!
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Here is an example:

o Agroup of four students (Nancy, Robin, and Vecna) are called STRANGER_THINGS and they want to
aim for an A+ project

¢ STRANGER_THINGS chooses from one of the 5 broad themes: "Financial and Environmental impacts
of Technology"

e The group has a main area of inquiry: "Electric cars and Self Driving Cars" and each member has the
following interests/angles/slants/directions:

o Vecna wants to investigate how Al is affecting car manufacturing companies particularly from
a financial and economic side. Vecna plans to explore this concept using the following course
topics:
= Al (1)
= Ethics and Computer Science (2)
Social Implications and Computing (3)
= Data Storage (4)
= Data Security (5)

o Max wants to explore the environmental and social/ethical impacts of electric vehicles. Vecna
plans to explore this concept using the following course topics:

= Al

= Ethics and Computer Science

= Social Implications and Computing
= Data Privacy (6)

o Nancy wants to explore the financial and environmental impacts of companies like Waymo
using self-driving cars for ride-sharing. Vecna plans to explore this concept using the following
course topics:

= Al

= Algorithms (7)

= Data Representation (8)
= Data Mining (9)

= Data Security



Learning Goals (Part 1)

After this today's lecture, you should be able to:

o Define infographics and their role in conveying information effectively.
m Understand the difference between infographic vs. visualization

o Recognize, define and apply high-level principles of infographic design

o ldentify strengths and weaknesses in infographic designs based on
high-level principles.



Learning Goals (Part 2)

After this today's lecture, you should be able to:

o Explain how different chart types are used to represent and compare
data.

o Apply knowledge of data types (categorical, quantitative) to select
suitable visualizations to convey information.

o Explain how different visualizations contribute to an effective data story.
After watching the take-home video, you should be able to:

. Differentiate between effective and ineffective use of visualization
channels in data representation.



Infographics
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What are Infographics?

"Information graphics or infographics are visual
representations of data, information, or knowledge intended to
present the idea quickly succinctly, and clearly.” (wikipedia)

o Static representation that conveys a specific message
o Typically includes graphics and stats (but it doesn’t have to)

o |Images used do not necessarily have to encode data



Infographics vs. Visualization

o An infographic is a static representation that conveys a
specific message. It typically includes graphics and stats
but doesn't have to.

o Visualization can be an interactive or static
representation that primarily uses visual marks to encode
data.

10
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Why Infographics?

Improve Comprehension and Retention

B mix of text, visuals, and icons to break down complex ideas

Enhance Engagement

B attracts more attention than plain text

Simplify Data and Statistics

B make numbers more understandable*
s * = simplification should not compromise the accuracy of the data

Increase Information Accessibility

B bridge language and literacy gaps by using icons, symbols, and structured layouts

11



Examples:
Transit Maps
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Other
Examples



UBCLibrary Snapshot

UBC Library advances research, learning and teaching excellence by connecting
communities within and beyond UBC to the world's knowledge. The Library, a high-
ranking member of the Association of Research Libraries (ARL), is the largest library
in British Columbia and provides access to expanding digital resources and houses an
on-site digitization centre. For more information, visit library.ubc.ca.

bh))

15 branches across

315 full-time staff
+ 88librarians

* 184 management & support staff
« 43 student employees

Rankings

* 14 out of 115 university libraries
in the Association of Research
Libraries (ARL)

* 2nd among Canadian academic
libraries (ARL)

= clIRcle, UBC's information
repository, ranks 2nd in Canada

2 campuses and 44th globally among 1,650
repositories.
LECTIONS LIBRARY 79* 78
RESOURCES aleTeon
More than 7.4m volumes P> | Expenditures shifting
More than 1.8 M e-books —— | from print to electronic " 22+

330,000¢¢-journals -
500,000+ itemsin
locally produced digital collections =

More_”lan
5 million e-book downloads

8 million e-journal downloads

PRINT
ELECTRONIC

s Lye s

2002/2003 2013/2014

m 3.8m*

Visits JAN-DEC 2013)

UBC Library on SOCIAL MEDIA

Twitter 4'8K
16 accounts

Facebook 9 '9 K

Librarians provided
1,768 instructionals

.. .. to more than 41,427

participants

and answered

reference questions
* 54,648 in-person
= 10,756 online
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Look at all the
amazing things we
did, together ...

UBC Library Snapshot

UBC Library advances research, learning and teaching excellence by connecting
communities within and beyond UBC to the world's knowledge. The Library, a high-
ranking member of the Association of Research Libraries (ARL), is the largest library
in British Columbia and provides access to expanding digital resources and houses an
on-site digitization centre. For more information, visit library.ubc.ca.

Rankings
* 14 out of 115 university libraries
in the Association of Research - e =
Libraries (ARL) individual donations
* 2nd among Canadian academic
libraries (ARL)
= clRcle, UBC's information

315 full-time staff
+ 88librarians

* 184 management & support staff 5 |
+ 43 student employees repository, ranks 2nd in Canada

2 campuses and 44th globally among 1,650

b))

15 branches across

repositories.

- n
RESOUR( o 718+ '? 441,108 C om p an y .
RESOURCES

Expanditures hifting volunteer hours logged
u
Benevity

More than 7.4m volumes
More than 1.8 M e-books

330,000¢¢-journals

from print to electronic
% 22

PRINT
ELECTRONIC

500,000 items:
locally p'roduced digital collections 25 I%' H I%‘ H
More,} an

5 million e-book downloads 2002/2003 2013/2014

8 million e-journal downloads

positive actions taken

E

Visits JAN-DEC 2013)
11m* Librarians provided
= 1,768 instructionals

.. .‘ to more than 41,427

library.ubc.ca

UBC Library on SOCIAL MEDIA participants
and answered
. reference questions
Twitter 4'8K * 54,648 in-person
16 accounts * 10,756 online

3 fofal Good Thing>

1.2+ more than 2020 1 8

Facebook 9,9 K




Principles for
Infographics
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Principles for Infographics

Simplicity

Consistency

Visibility
Navigability (structure)

Suitability
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o Simplicity — minimal text, clear message, avoid clutter

O

O
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Principles for Infographics

Consistency

Visibility
Navigability (structure)

Suitability
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o Simplicity — minimal text, clear message, avoid clutter

O

O

O

O

Principles for Infographics

Consistency — layout and design elements should be consistent.

B 2 to 3 font sizes, colour scheme
Visibility
Navigability (structure)

Suitability
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o Simplicity — minimal text, clear message, avoid clutter

O

O

O

Principles for Infographics

Consistency — layout and design elements should be consistent.

B 2 to 3 font sizes, colour scheme
Visibility — appropriate font sizes, colors that contrast

Navigability (structure)

Suitability
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Principles for Infographics

Simplicity — minimal text, clear message, avoid clutter

Consistency — layout and design elements should be consistent.

B 2 to 3 font sizes, colour scheme
Visibility — appropriate font sizes, colors that contrast

Navigability (structure) — clear order to follow, use scale/proportion
to emphasize key points/headings

Suitability
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Principles for Infographics

Simplicity — minimal text, clear message, avoid clutter

Consistency — layout and design elements should be consistent.

B 2 to 3 font sizes, colour scheme
Visibility — appropriate font sizes, colors that contrast

Navigability (structure) — clear order to follow, use scale/proportion
to emphasize key points/headings

Suitability — right data for message, right graphic for the message,
right metaphors for the audience
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Principles for Infographics

Simplicity — minimal text, clear message, avoid clutter

Consistency — layout and design elements should be consistent.

B 2 to 3 font sizes, colour scheme
Visibility — appropriate font sizes, colors that contrast

Navigability (structure) — clear order to follow, use scale/proportion
to emphasize key points/headings

Suitability — right data for message, right graphic for the message,
right metaphors for the audience
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Principles In
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Made in France

France exported $572 billion of goods in 2015, making it the sixth largest exporter in the world. While
aircraft, cars and medicines are the country’s highest-valued goods, there are many other exports to
varied markets

FRENCH EXPORTS AND TOP 10 IMPORTERS Source: Trade Map/UN Comtrade 2016
Wine. Jewelery Pecfume Cothing Cheese Boked goods Chocolate Pantings.
TomL $9.158N 54.488N 54.358N 5428N 533388 SI76BN  SLITBN SOT7BN

TOP1O
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Made in France

France exported $572 billion of goods in 2015, making it the sixth largest exporter in the world. While
aircraft, cars and medicines are the country’s highest-valued goods, there are many other exports to
varied markets

FRENCH EXPORTS AND TOP 10 IMPORTERS ‘Source: Trade Map/UN Comtrade 2016
Wine oot Pertume Gething Gheese  Boledgoods Chosolie Faveis
TOTAL $9.05BN $4.488N. $4.35BN. $4.2BN $3.338N S$176BN  $1.37BN SOJ7BN
sesoan m St0saN 018N FRENCH EXPORTS AND TOP 10 IMPORTERS Source: Trade Map/UN Comtrade 2016
Wine Jewellery Perfume Clothing Cheese Baked goods Chocolate Paintings
ToTAL $9.15BN $4.488N $4.35BN S4.28N $3.338N SI76BN  S137BN SOT7BN
TOTALOF
ToP10 $6.868N S4UTBN S2.978N S2.67BN SLOSBN SO71BN
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Made in France Slm ||C|t
France exported $572 billion of goods in 2015, making it the sixth largest exporter in the world. While

aircraft, cars and medicines are the country’s highest-valued goods, there are many other exports to
varied markets

— use of a sankey diagram does not help

s2678N L stoseN

| X Visibility

text at the bottom is very hard to read

X Suitability

what is the focus of the infographic?
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Made in France Slm ||C|t
France exported $572 billion of goods in 2015, making it the sixth largest exporter in the world. While

aircraft, cars and medicines are the country’s highest-valued goods, there are many other exports to
varied markets

use of a sankey diagram does not help

s2678N L stoseN

Il - X Visibility

text at the bottom is very hard to read

X Suitability

what is the focus of the infographic?

Navigability

top to bottom

Consistency

colour theme 31




Infographics vs. Visualization

o An infographic is not a type of visualization, as it could just
be made up of words and images. (e.g., 70% of children
like chocolate ice cream with a picture of an ice cream
cone).

The images in an infographic do not necessarily have to
encode data. So you can have infographic that has an
emoji, an image of an animal, food, but not encode
quantitative data with the images (e.g. no bar charts).
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Activity

On the next few slides are some examples of good (denoted by [%4) and
bad (denoted by X) infographics.

As part of this activity, try to make sense of the infographic, and determine
which principle(s) the infographic violate or adhere to.

Hint 1: some infographics may violate/adhere to more than 1 principle.

Hint 2: "good" infographics may also be violating some principles and vice-versa, a "bad" infographic may
be adhere to some principles.

34
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DID ALL THE CIGARETTES GO?
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In 2003, Secretary of Defense Donald Rumsfeld estimated that a war with Iraq would cost $60 billion.
Five years later, the cost of Iraq War operations is more than 10 times that figure. By the time the

ITS COST |N TEN STEPS United States leaves Iraq, the estimated cost of war will be more than $3 trillion.

OPERATIONAL AND
PEACEKEEPING COSTS

SOCIAL
SECURITY

ADDITIONAL
EXPENDITURES

() Watchthe $3 rillionwar unfoldina SOURCES The ThreeTrillion Dollar War by JosephE. Stigitzand Linda
video atwwwgood.is Bilmes: War at Any Price? T Beyond
the Federal Budget by the Joint Econo




The Big Cheese

Papa John’s founder
John Schnatter has been
the dominant presence
at his company since

Steve Ritchie
January 2018 -

Present

Jude Thompson
Co-CEO April 2010-

its founding— April 2011

even after turning
over the CEO role to
a rotating cast

John Schnatter
December 2008 -

of executives December 2017

Nigel Travis

) January 2005-
John Schnatter
1990-January 2005 Begember 2008




STEPS IN PRODUCT DESIGN

Product design involves many steps in order to
reach the finalised, working product.

GOAL
REACHED!

HYPOTHESIZE- Study
current and potential
customers to see what
they need and want.

BUILD - Design
the interface,
create and
analyze user
flows and build
prototypes.

TEST - Refine based
on feedback from your
team, friends, family
and beta testers.

MONITOR - Some of
the ways you can use
are market research,
competitive analysis,
product feedback and
customer support.

LAUNCH - Don't mistake
speed for precocity. Your
product is ready when
it's ready.

http//home.mysmark com/en/s-steps-in-product-design/



To Keép Your Chin Up

.
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COVID-19 And The Refugee Crisis Timeline

March 11, 2020 April 4, 2020 May 14, 2020 June 10, 2020

World Health 1 million COVID-19 case found in Asylum applications
Organization declares confirmed cases of Bangladesh Rohingya reach lowest level
a global pandemic COVID-19 worldwide refugee camps in Europe

+: 2y

A/

B X
ool

March 18, 2020 April 10, 2020
All new refugee Refugee settlements

admissions to the begin building COVID-

U.S. are suspended 19 isolation centers

4+

May 25, 2020

400 people attempt to
flee Libya, 317 are
caught and returned

@ VENNGAGE Read the full blogpost at: https://venngage.com/blog/refugee-infographic
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Visualization Zoo

o Comparing Categories
m Bar Chart: Bar, Stacked Bar, Grouped Bar
m Pie Chart
o Discovering Temporal Trends
m Line, Multi-Line, Area Charts
o Multiple Attributes
m Radar Chart, Bubble Charts, Parallel Coordinates
o Visualizing Relationships and Hierarchy

m [ree Maps, Scatterplots, Tree Diagrams, Network Graph

42



Activity -

o Visualize the dataset below in at least 5 different ways.

o Sketch on paper/PrairieLearn _
OR use a tool

Chocolate 50
Vanilla 43
Mint 31
Strawberry 35
Matcha 12
Blueberry 43
Coffee 66 43




Chocolate Strawberry,

Bluebe

Vanilla




70 Count [sum]

Blueberry Chocolate Matcha Strawberry Vanilla



Blueberry Chocolate

Strawberry
Matcha

709 Count [sum]

vorree

Vanilla

Blueberry Chocolate Coffee Matcha Mint Strawberry Vanilla
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Principles of Effective Visualizations

Principle Definition Examples

. The amount of ink used to indicate a  Truncating the y-axis on a bar chart to exaggerate
P roportlonal Ink value should be proportional to the value the difference between bars violates the principle
itself. of proportional ink.

Lighten line weights, remove backgrounds, never

® Data:ink IatiO Remove dlstractn}g visual elements to use 3D or special effects, remove avoid
focus attention on the data
unnecessary/redundant labels.

Use axes labels and titles to highlight/ Never leave your data column names as axes
Labe].S & legends communicate data labels! Generally good to add a title.

To fix overplotting, could plot just a sample

e Overplottin With lqge <'iatasets, points overlap, subset of the data, use alpha, and use smaller
rp g TeE g g elc onts ola e points. Or, jitter - but check if appropriate!

Pick the simplest plot that best shows most/all of
Must be informed by the data you have, the data needed to answer the research question.

L4 V1sua11zat1on ChOlce the research question being asked and If you only have summary statistics, cannot show
the audience that cares. distributions. Tailor the visualization to your
audience (within reason) but don’t dumb it down.
Colour can be used to encode Choose a perceptually uniform colour palette;
x e information or for aesthetics/style/ can be sequential or diverging for quantitative
e Colour & ACCGSSlbI].It'Y design. However, colour can also be data. Opt for colour-blind friendly palettes.
distracting if used inappropriately or Categorical data can use qualitative colour

poorly. schemes.




Welcome to the wonderful world of Data

Visualization!
OREILLY"
: Fundamentals
© nghly of Data
Visualization

recommend this -
free online book
as a reference!

Claus O. Wilke

49


https://clauswilke.com/dataviz/
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| HOLE RELATIONSHIP

Relates the part of a lllustrates correlations or relationships
variable to its total between variables

Relates data to its geography

“ Flow Map Icon Map
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Data Types

o Categorical Data

m Represents distinct groups or labels (e.g., cities, ice cream flavors,
departments)

m Typically non-numeric, though can be encoded as such
o Numerical (Quantitative) Data

m Measures quantities

m Can be discrete (counts) or continuous (time, temperature)
o Multivariate Data

m Contains more than two variables per observation
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The Data Visualisation Catalogue

Search by Function View by List
@ @ @ @ o https://datavizcatalogue.com/index.html
Arc Diagram Area Graph Bar Chart Box & Whisker Plot Brainstorm Bubble Chart

Bubble Map Bullet Graph Calendar Candlestick Chart Chord Diagram Choropleth Map

©0

Circle Packing Connection Map Density Plot Donut Chart Dot Map Dot Matrix Chart

A A 2 A A A

29
S



https://datavizcatalogue.com/index.html

The Data Visualisation Catalogue

Search by Function View by List

00006

https://datavizcatalogue.com/index.html

Arc Diagram

Bar Chart

Area Graph Box & Whisker Plot

Brainstorm

Bubble Chart

https://datavizproject.com/#

.

Bubble Map Bullet Graph Calendar
n ALL FAMILY v INPUT v
o @ ‘ Alluvial Diagram Sankey Diagram
)
[ :
Circle Packing Connection Map Density Plot I i I . .
1 =
Polar Area Chart Radial Bar Chart
Heat Map Radial Histogram

§\ 7

FUNCTION v SHAPE

Line Graph

Exploded View Drawing

i ‘00. D
Troamap

e o
A

Donut Chart

Pictorial Percentage Chart

l n l 75%
Flow Map

-

Bar Chart (Vertical)

Sunburst Diagram

Stacked Bar Chart


https://datavizcatalogue.com/index.html
https://datavizproject.com/#

Visualization Zoo

o Comparing Categories
m Bar Chart: Bar, Stacked Bar, Grouped Bar
m Pie Chart

95



Katie

Millie Susan Rachel

Names of children

Velvet
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3 Bar Chart

o Use for comparing discrete categorical data (e.g., product sales, survey

responses)
m Answers the question of "how many?" in each category.

o it does not display continuous developments over an interval

155

o Easily readable and interpretable. 150

145

140

Data type: e 135
o 130—

. . . \ £ 125
Categorical (x-axis) + Numeric (y-axis) o
‘© 115 —

T 10—

105—

100—

Katie Millie Susan Rachel

Names of children

Velvet



UBC

€

Compare sales strategy
B Product A [} Product B [} Product C Product D [} Product E |} Product F |} Product G

900
Strategy 1 Strategy 2 Strategy 3 Strategy 4 Strategy S Strategy 6 Strategy 7 Strategy 8

0 .
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- Stacked Bar Chart
o Good for proportions, parts to a whole, comparisons

m Shows sub-category composition within each main category.
o Limitation(s):

m Harder to read the more segments each bar has.

m Comparing segments to each other is difficult, as they're not aligned on a
common baseline.

o Data type:

Compare sales strategy

product A |l Product 8 [l Product C Product D [l Produ product F [l Product G

Eiﬁiigﬂ
OHHH!HIHH

Strategy 1 Strategy 2 Strategy 3 Strategy 4 Strategy 5 Strategy 6 Strategy 7 Strategy 8

m Categorical with grouped sub-categories
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Multi-Set or Grouped Bar Chart

O  Good for distribution, relationships and comparisons
m Easier than stacked bar for subgroup comparison
O Limitation(s):

m Becomes unreadable with too many groups

The South Reglon Exh|b|ts Greatest Growth!
West

O Data type: S whi

300

m Categorical (grouping + sub- grouplng I I




Multi-Set or Grouped Bar Chart

The South Region Exhibits Greatest Growth!

B South | North East West

300

250

200

150

100

50

Qi Q2 Q3 Q4
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Pie Chart

o Show part-to-whole relationships
m Quick visual impression of proportions Favorite pets
Limitation(s):

« Poor for precise comparison
. Difficult to read with more than ~5 slices

Data type:

. Categorical (each slice), numerical (size)




When is a good time to use a pie chart?

o The short answer is only in very rare occasions.

o lIdeally in interactive situations or if you're looking to see if exactly two
things are equal. E.g.

. Sky

Sunny side of pyramid
. Shady side of pyramid
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Visualization Zoo

o Discovering Temporal Trends
m Line, Multi-Line, Area Charts
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Line Chart/Graph

o Show trends over continuous intervals (e.g., months, years)
m Good for spotting increases/decreases over time

Limitation(s): Doesn’t work well for categorical or sparse time points
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Multi-Line Chart

o Compare multiple trends simultaneously
m Highlights similarities or differences across groups
Limitation(s):

. Colour/label clutter with more than 4-5 lines
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Total Undergraduate Majors by Degree Type
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e CS Majors & Software Engineering === Combined Majors e Honours (all)
s MiNOr's e BCS e BA Majors and Honours
— Socond Majors — BS — OGS
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v Area Chart

o Show cumulative change or volume over time
m Visual emphasis on totals and growth
Limitation(s): Overlapping areas can obscure individual trends
. Can be misleading if baseline isn’t zero
Data type:

. Time series, numeric
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How Different Groups Spend Their Day

The American Time Use Survey asks thousands of American residents to recall every minute of a day. Here is how people over age 15 spent their time in
2008. Related article

Everyone

Sleeping, eating, working and watching television take up about two-thirds Everyone Employed White Age 1524 H.S. grads No children

of the average da)’- ch Unemployed Black Age 2564 Bachelor's One child
Women Notin lab Hispanic Age 65+ Advanced Two+ children

' Household activities /

TV and movies

By SHAN CARTER, AMANDA COX, KEVIN QUEALY and AMY SCHOENFELD | Send Feedback






Visualization Zoo

o Multiple Attributes
m Radar Chart, Bubble Charts, Parallel Coordinates
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Radar Chart (Spider Chart)

o Profile comparison across multiple attributes (e.g., performance metrics)
m Great for showing shape or balance of characteristics
Limitation(s):
. Difficult to interpret beyond 57 axes
. Angles can distort perception

Data type:

. Multivariate (many numeric dimensions per category)

73



UBC

€

Radar Chart (Spider Chart)

Battery Capacity

A\

~Design

Speed‘ ~ Usefulness
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Bubble Chart

o Show 3 variables in one chart (x, y, and bubble size)
m Captures correlation and scale
Limitation(s):
. Bubble size often misinterpreted (area vs. radius)
. Overlapping bubbles obscure meaning
Data type:

. Quantitative x, y, and magnitude
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Bubble Chart

Life expectancy, years
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Parallel Coordinates

o Visualize high-dimensional numerical data
m Detect patterns, clusters, and outliers
Limitation(s):
. Steep learning curve for novices
. Overplotting with many records
Data type:

. Multivariate numerical
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Parallel Coordinates

Parallel coordinate plot, Fisher's Iris data

45 8 2.5 7

R /4 : :
'/ 7] - =
V)2 P ,’)-{;ﬁ

25

2 4 0 - I

Sepal Width Sepal Length Petal Width Petal Length
—— setosa —— versicolor— virginica
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Visualization Zoo

o Visualizing Relationships and Hierarchy

m Tree Maps, Scatterplots, Tree Diagrams, Network Graph

79
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Tree Map

o Represent hierarchical parts-of-a-whole using nested rectangles
m Space-efficient and good for proportional data
Limitation(s):

. Hard to compare small segments
. Poor for deep hierarchies

Data type:

. Hierarchical categorical + numerical

80
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Scatterplot

o Show relationships between two quantitative variables
m Reveals correlation, clusters, and outliers
Limitation(s):
. Can’t handle more than 2—-3 variables without color/size
Data type:

. Quantitative xand y
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Waiting Time Between Eruptions (Min)
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Network Graph

o Display relationships between entities (e.g., social networks, citations)
m Highlights central nodes, connectivity
Limitation(s):

. Layout heavily affects readability
. Dense networks require interactivity

Data type:

. Nodes + edges (categorical and/or weighted)
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Network Graph

THREE H KIDS
AMUEGHKIN @G ors

seEvERALEDNCHKINS MEDR  ciry @pmer
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