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1. Exploratory Data Analysis
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The (Messy) Analysis Process
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Some Basic Questions

What system does your data represent — objects, attributes, relationships?
How does it represent this system - i.e., the data model?

Who made this dataset? When? For what purpose?

Assuming a flat file — what do the rows and columns represent?

Do you have enough information (e.g., metadata) to answer these questions?
Where can you find more information?

DATA VISUALIZATION AND DASHBOARDS
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Non-Visualization Summaries

Cl NO3 NH4
Min. : 0.222 Min. : 0.000 Min. : 5.00
1st Qu.: 10.994 1st Qu.: 1.147 1st Qu.: 37.86
Median : 32.470 Median : 2.356 Median : 107.36
Mean : 42.517 Mean : 3.121 Mean : 471.73
3rd Qu.: 57.750  3rd Qu.: 4.147 3rd Qu.: 244.90
Max . :391.500 Max. :45.650 Max. : 24064 .00

NA's :16 NA's :2 NA's :2
season

Length:340

Class :character autumn spring summer winter

Mode :character 80 84 86 90

DATA VISUALIZATION AND DASHBOARDS
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Pre-Analysis Use

Data visualization can be used to set the stage for analysis:

= detecting anomalous entries
invalid entries, missing values, outliers

= shaping the data transformations
binning, standardization, Box-Cox transformations, PCA-like transformations

= getting a sense for the data
data analysis as an art form, exploratory analysis

= jdentifying hidden data structure
clustering, associations, patterns informing the next stage of analysis

DATA VISUALIZATION AND DASHBOARDS
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Customers served at counter (per minute)
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Customer arrivals at counter (per minute)

[Personal dataset]
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Session 1 [https://ourworldindata.org/life-expectancy]

U Life Expectancy vs. GDP per Capita from 1800 to 2012 — by Max Roser
in Data GDP per capita is measured in International Dollars. This is a currency that would buy a comparable amount of goods and services a

U.S. dollar would buy in the United States in 1990. Therefore incomes are comparable across countries and across time. T h IS g ra p h d IS p I d yS th e
correlation between life
expectancy and GDP
per capita.

Countries with higher
GDP have a higher life
expectancy, in general.

The relationship seems
to follow a logarithmic
trend: the unit increase
0 in life expectancy per
unit increase in GDP
decreases as GDP per
capita increases.

Life Expectancy at Birth

0

0 3.200 6.400 9.600 12.800 16.000 19.200 22400 25.600 28.800 32.000
GDP per Capita (1990 International Dollars)

Data sources: Data on life expectancy are from Gapminder.org; data on GDP per capita are from the ‘New Maddison Project Database’.
The interactive data visualisation is available at OurWorldinData.org. There you find the raw data and more visualisations on this topic. Licensed under CC-BY-SA by the author Max Roser.


https://ourworldindata.org/life-expectancy/

Inglehart-Welzel's Global Cultural Map (2010-2014)

Secular-Rational Values

Traditional Values
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Europe @ Norway
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1.0 Western Denmark
Germany
Finland Nethgrlands

Switzerland
0.5

o e
New Zeeland
English  ecanada
== P | O\ ireland -
| USA

-1.0

-2.0

-2 -1.5 -1 -0.5 0 -0.5 -1 -1,5 -2

Survival Values Self Expression Values

Factor Score

[https://en.wikipedia.org/wiki/World Values Survey]

Traditional values

importance of religion, parent-child
ties, deference to authority and
traditional family values.

Secular-rational values
less emphasis on religion,
traditional family values and
authority.

Survival values
emphasis on economic and
physical security.

Self-expression values

high priority to environmental
protection, growing tolerance of
foreigners, gays and lesbians and
gender equality


https://en.wikipedia.org/wiki/World_Values_Survey
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Workhorse Data Exploration Charts

Text and Tables

Rug Charts/Number Lines
Histograms/Bar Charts
Boxplots

Line Graphs

Scatterplots

DATA VISUALIZATION AND DASHBOARDS
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Line Chart/Rug Chart

Gaps in the number line: absence of those numeric values in the data.

Remember: this is (possibly) different from the order that values appear in the
dataset — since it is a number line, it shows where the values fall numerically.

If some values are identical, they lie on top of each other (use jitter?).

B T |
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Simple Text

% of people who drink tea in
North America

100%

50%
One or two numbers to focus on. . .
0%

2007 2017

Good at “setting the scene”.

B % of Tea Drinkers

Draws focus to an area of the report.

95% of the population

drinks tea today compared to
75% in 2007

DATA VISUALIZATION AND DASHBOARDS
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Tables

Tables interact with our verbal system, which | Bob 20 30
means we read them: Fred 30 40
= ysed to compare values George 10 15

= gudiences will look for their rows

Table design needs to blend into background Name Last Year  This Year
» the data should stand out, not the borders Bob 20 30
» dense table/data: use alternating row colour Fred 30 40
George 10 15

DATA VISUALIZATION AND DASHBOARDS
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Table Heatmaps

Last Year This Year |Next Year |Optimum

George 20 20 20 20

Peter 40 35 30 25

John 10 10 5 5

Sandra 25 30 35 40

Leverage colour to convey magnitude
. . : . Last Year This Year |Next Year |Optimum
= use single colour saturation rather than differentiation

(different colours)

= with a legend (white = low, blue = high), numbers can be
removed without altering the message

Sandra

Sandra

DATA VISUALIZATION AND DASHBOARDS

Last Year|This Year |Next Year | Optimum
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Bar Charts

o N b~ O

Nutty I /
Steve I 6
Gerald NN S

Peter I 4
Barmy I 3

Annie IS 3

Bob I 3

Fred IS 2

Amy I 2

Very versatile and useful.
ALWAYS (?) have a zero baseline.

Use graph axis OR data labels. Axis for broad
statements, data labels for more detail.

Horizontal charts are apparently easier to read
(according to many studies).

Think about the ordering of categories.

DATA VISUALIZATION AND DASHBOARDS
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Stacked Bar Charts

B Things ™ More things

B Things ™ More things

Nutty I A - T
Steve NN N
Gerald I
Peter NN
Bob I
Barmy I
Annie TNy
Fred VTN
Amy IV

DATA VISUALIZATION AND DASHBOARDS

Designed for comparing totals, but can
quickly become overwhelming.

Hard to sort / order.

Filtering is complicated in Power Bl (what
do you click on & how the chart responds
when filter is clicked on?)
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100% Bar Charts

B Things M More things ™ Last thing

Work well for visualizing proportions of a

100%
oo whole on a scale from negative to positive.
40% . . !
20% Consistent baseline on far left and right.
0%

Amy Annie Barmy Bob Fred Gerald Nutty Peter Steve

B Things M More things ™ Last thing Easy to Compare

Nutty
Steve
Gerald
Peter
Bob

Barmy

No relative measure to magnitude of data.

Research shows that horizonal is easier to
process than vertical.

Annie
Fred
Amy

N BN o8]
) o8}
U1
~ ~
(@]
LS @)
NO
I~
O
—
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Session 1 [Personal file]

Histogram

Frequency

O 2 4 6 8 10
I

0] 20 40 60 80 100
Reported work hours (1 specific week)
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Session 1 [A.B. Jensen et al., Danish Medical Study, Nature Communications]

Stacked Histograms

Female Male
300,000

200,000 -

100,000 -

Diagnosis Count (inpatients)

1 21 41 61 81 100
Age (inpatients) Age (inpatients)
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Session 1 [Graves et al., Am.J.Phys.Health, 2014]

Line Graphs

0.6 -
Proportion of all bicycle-related

injuries that were classified as
0.4 5 head injuries among cities with
public bike share programs and
control cities, centered on
e intervention date (vertical line);
North America.

05 <

\

—8— PBESP cities —— Conlral cities

I lermengation

Proportion of Bicycle-Related Head Injuries

0 10 20 30 40
Time, Months

DATA VISUALIZATION AND DASHBOARDS



Session 1

Line Graphs

[Teschke’s rebuttal]

-
— —
__—-..——"'
———
—
——

Control cities = Non head injuries €

Bike share cities — Non head injuries

Control cities — Head injuries
Bike share cities — Head injuries

Control cities — Head injuries,
moderate to severe

Bike share cities — Head injuries,
moderate to severe

Pre-implementation Post-implementation

- 600

500

- 400

- 300

- 200

- 100

Injuries
per year

Data from new study show
declines in all injuries, including
head injuries after bike share
system implemented.

Because head injuries decline
less than other injuries, they are
now a larger proportion of all
Injuries.

DATA VISUALIZATION AND DASHBOARDS
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Session 1 [Files from Wikipedia]

Boxplots
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Scatterplots
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Suggested
Reading

Exploratory Data Analysis

DATA VISUALIZATION AND DASHBOARDS

Data Understanding, Data Analysis, Data Science
Volume 2: Fundamentals of Data Insight

18. Data Exploration and Data Visualization
18.1 Data and Charts

= Pre-Analysis Uses

The Practice of Data Visualization
Part |: A Data Exploration Primer

2. Data Exploration and Visualization

2.1 Exploratory Data Analysis
2.2 Workhorse Data Visualizations

45
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Exercises

Exploratory Data Analysis

DATA VISUALIZATION AND DASHBOARDS

Find examples of data presentations that you
consider to be particularly insightful and/or
powerful. Discuss their strengths/weaknesses.

Find examples of data presentations that you
consider to be particularly misleading and/or
useless. Discuss their strengths/weaknesses.

How do you think new technologies (e.g. virtual
or augmented reality, 3D-printing, wearable
computing) will influence data presentations?

46
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The (Messy) Analysis Process
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[E. Tufte, Beautiful Evidence]

Session 1

Principles of Analytical Design

Reasoning and communicating our thoughts are intertwined with our lives in
a causal and dynamic multivariate Universe.

There is a symmetry to visual displays of evidence: consumers should be
seeking exactly what producers should be providing, namely

* meaningful comparisons

= potential causal networks and underlying structure

= multivariate links

» integrated and relevant data

= honest documentation

= primary focus on content

DATA VISUALIZATION AND DASHBOARDS



Session 1 [Gapminder Foundation]

500 1000 2000 4000 8000 16k 32k 64k 128k

Non-Integrated Data


https://www.gapminder.org/downloads/world-pdf/

Session 1

LIFE EXPECTANCY inyears

[Gapminder Foundation, https://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen]
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[Gapminder Foundation, https://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen]
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LIFE EXPECTANCY in years

[Gapminder Foundation, https://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen]
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LIFE EXPECTANCY in years

[Gapminder Foundation, https://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen]
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LIFE EXPECTANCY in years

[Gapminder Foundation, https://www.ted.com/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen]
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SeSSion 1 [http://flowingdata.com/tag/pitfalls]

Basic Rules

1. Check the data
outliers, spikes, anomalies

2. Explain encoding
don't assume the reader knows what everything means

Daily VKT by Type and Age Daily Vehicle km Traveled by Vehicle Type and Age
= [Viean Daily Vehicle km Traveled (38.4 km)
54.8 54.8
025 26.7 49.0 6.7 49.0
= 364 36.3 333 340 38.9 42.5 36.4 363 333 340 38.9
29.8 232 ] 29.8 282

I 00 00 00 00 00 00 ) } I 00 00 00 00 00 00
2] 0 + o a 2] 0 + ) (=] m 0 + [a) (=] o+ m o0 + (=) (o] m =] + fa) (=] (4} o0 + fa) (=]
e g “ 3 8|2 & T 5 o8| 2 T &8 ° e e " 3 g/ e 7 3 a8/ e T 3 8
o < > o < > o < > o < > o < > o < >

PASSENGER CAR MINIVAN PICKUP/CARGO suvV

3. Label axes
knowing the scale is important

DATA VISUALIZATION AND DASHBOARDS



http://flowingdata.com/tag/pitfalls

SeSSion 1 [http://flowingdata.com/tag/pitfalls]

Basic Rules

Cancer Cases

4. Include units o 3.5 radius 22000
eliminate the need for guesswork 20000

B Incidence

B Martality

18000
: . . 3.5 area
5. Keep your geometry in check 16000

circles and 2D shape are sized by area, bar charts by length EEEE

10000
8000

6. Include your sources

protect yourself, and let those who want to dig deeper do so .

4000

7. Consider your audience -

a poster can be wordy, a presentation should be minimalist .

Eggplant consumption, per week

DATA VISUALIZATION AND DASHBOARDS
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Session 1 [http://promise.site.uottawa.ca/SERepository/datasets/cmi.arff]

Representing Multivariate Data

2 variables can be represented by position in the
plane. Additional factors can be depicted with:

= Sjze

= color

= value .

= texture : 5o )
= line orientation ;@g? Tt
= shape ;%?;553093:

= (motion?) 1]

NASA CM1 Dataset (subset)

DATA VISUALIZATION AND DASHBOARDS



http://promise.site.uottawa.ca/SERepository/datasets/cm1.arff

NASA CM1 Dataset (subset)

0.754

v(G) per Line of Code

20
40
50
aq

100 200 300 490
Time per Line of Code

U
e DEEC

" o Lines of Code

[http://promise.site.uottawa.ca/SERepository/datasets/cmi.arff]

Intelligence per
200 Line of Code

100

co 400

O no defect
[] defective


http://promise.site.uottawa.ca/SERepository/datasets/cm1.arff

NBA FG% Against League Average (“15-'16)

Kyle Lowry DeMar DeRozan

FG% vs. League Avg ... _:% f T FG% vs. League Avg .. - —

10% -5% 0% 5% 10%

What comparisons can you make? Do you understand the encoding? The context?
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Session 1

Are there any issues with data collection? Where do you think this event took place?
Is the spoon/fork question a red herring?
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Abundance in Earth’s Crust
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Abundance of Chemical Elements
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Abundance in Universe
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[M. Twardos, The Information Diet]
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Suggested
Reading

Data Visualization for Communication

DATA VISUALIZATION AND DASHBOARDS

Data Understanding, Data Analysis, Data Science

Volume 2: Fundamentals of Data Insight

18. Data Exploration and Data Visualization
18.1 Data and Charts

= Presenting Results

= Multivariate Elements in Charts

The Practice of Data Visualization
Part I: A Data Exploration Primer

2. Data Exploration and Visualization
2.3 Representing Multivariate Observations
2.4 Communicating Analysis Results

3. Hall-of-Fame / Hall-of-Shame

66
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Exercises

Data Visualization for Communication

DATA VISUALIZATION AND DASHBOARDS

Study the charts presented in this section (or
any other chart of your choosing) using the
principles of analytical design. Are the basic
rules followed?

What chart/design elements could be added to
enhance the presentations?

67
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Bubble Map Bullet Graph Calendar Candlestick Chart Chord Diagram Choropleth Map

ircle Packing Connection Map Density Plot Donut Chart Dot Matrix Chart

3. Visualization Catalogue

DATA VISUALIZATION AND DASHBOARDS 68
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Data comparison charts

Comparison Composition
Bars Pie
Dot plot Bullet Pareto

L

. - N
-
.. . - L B -,
1D Scatterplot Heat map Multidimensional Ple
LR L J L - - - a

Slope Alert

Distribution

Histogram

allits.

1D Scatterplot

Boxplot

Evolution

Line

Horizon

Step
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Scatterplot

. ’0

A CLASSIFICATION OF CHART TYPES

Data reduction charts
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Cycle plot Scatterplot matrix
corttireeieel | B T4
| ‘ ’ | ‘ I ‘ g-\ ao.
" ‘r}ri_l'.l JJJ o .é z
g—;
Reorderable matrix Horizon
— e m m ®m N . .
0 | y
sl e o2 man ‘
| - it “d
Treliis
© 2013 Jorge Camoes excelcharts.com



Session 1 [J. Nelson, IDV Solutions]

Heat Maps

The Horizon of Pedestrian Risk
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Session 1 [left: A.E. McCann, right: author unknown]

Heat Maps (Choropleths)

2020 Arizona Presidential
Election Results by County

County color = 2020 winner. Blue = Dem. Red = GOP. Source NY Times
Change Year @ 2020

Canada

Percentage of population
aged 14 years and under
by 2006 Census Division (CD)
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SGSSiOﬂ 1 [A. E.McCann, V. Cruz vs. L. Fitzgerald Peer Analysis]

Parallel Coordinates / Radar Charts

Radar Chart Parallel Coordinate
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Down ~_%Rec
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/
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Session 1 [New Scientist, Jan 2014]

Geographical Maps

Global warming culprits, judged by population
Countries that have caused more global warming per billion people are coloured red and low-emitters are dark green

s e
— ;
—

- Ve

Temperature change
per billion people (°C)

0°C >0:5%C

SOURCE: ENVIRONMENTAL RESEARCH LETTERS


https://www.newscientist.com/

Session 1 [New Scientist, Jan 2014]

Distorted Geographical Maps

Global warming culprits, judged by size

Countries that have caused disproportionately more global warming than their area would suggest are shown swollen,
while low-emitters in relation to their size are shrunken

China
0.063°C ‘

«0 ¥ Japan

Japan

Indonesia

France
0.016°C

4’

Amount of heating

SOURCE: ENVIRONMENTAL RESEARCHLETTERS

per country, by area iR A’
: Numbers indicate contribution to global temperature change
Low High (Global average is 0.004°C per country)
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[hockeycharts.com| [Personal file]
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Text Visualization & Representation
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Text Visualization & Representation
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[A.B. Jensen et al., Nature Communications]

Network Diagrams

[Author unknown]
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[P.Z. Meyers] [Personal file]

Decision Trees and Dendrograms

Classification of kyphosis dataset
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Session 1 [Metrocosm.com]

Small Multiples

U.S. Electoral College Results 1952 — 2012

2012 2008 2004 2000

After Great Recession, debt increased substantially in most G-7 economies

Total gross debt as a share of GDP in the Group of Seven nations

Japan Italy u.s. France Canada UK Germany

Great Recession

'06 16 '06 16 '06 16 '06 16 '06 '16 '06 16 '06 16

Note: Gross debt represents total liabilities of all levels and units of government — national, state/provincial and local — less
liabilities held by other levels or units of government, unless otherwise noted by source.
Source: The International Monetary Fund, World Economic Outlook, accessed Sept 7, 2017.

PEW RESEARCH CENTER
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http://metrocosm.com/

Session 1 [Personal file]

Sparklines

Start Monthly Number of Cases End Low High Mean StdDev Blanks Zeros Trend

TOTAL 19502 W\\ 17265 15150 25072 19903 2612 0.0 0.0  379.2
Hospital #1 a6 W 19 3 46 19 3 0.0 00 16
Hospital #2 156 -Mm 240 101 326 194 60 0.0 0.0 9.7
Hospital #3 16 M 11 2 76 15 15 0.0 0.0 2.9
Hospital #4 3 _A e~ A, BB 0 105 9 15 00 04  -18
Hospital #5 a2 ,WV“\JW 50 25 91 61 16 0.0 0.0 1.2
Hospital #6 a8 m 53 34 169 67 25 0.0 0.0 0.6

Hospital #7 0 NA. O 0 0 0 2.2 9.8 0.0

Hospital #8 55 W 104 34 150 73 25 0.0 0.0 4.6
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Treemaps

Simultaneously show big picture and  Useful to prioritize “big ticket items” in
can compare related easily. Easy to ~ dynamic dashboards.

process data sub-categories. Labeling and colouring are tricky.

Richard

Car $6K

Car$35K  Bike$2aK Sl

Car $4.5K Bike $2.2K
Bike $1K Sled $0.5K | Sled $0.75K Sled $0.85K Car $2.5K Sled $0.3K
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Funnel Charts

% of total sales

Richard Car

Typically represents decreasing proportions amounting
to 100% total (not always though).

Emily Car
Sandra Car
Frank Car
Steve Car

Frank Bike

If this is not the default sort, users should manually sort
from high to low (otherwise, plot looks messy).

Emily Bike
Richard Bike
Frank Sled

Emily Sled

VERY useful to help audience quickly prioritize items
without having to actively filter.

Steve Bike

Richard Sled

Sandra Sled

Steve Sled

DATA VISUALIZATION AND DASHBOARDS
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$0K

Gauge Charts

Annual sales performance

$40K

\

$29 6K

DATA VISUALIZATION AND DASHBOARDS

$100K

Often used as a dashboard component
(with or without needle).

Displays single value measures towards
goal / KPI.

Great to show progress (a bit of a
management fad, though...)

Displays information that can be quickly
scanned and understood.



Session 1

Interactive & Animated Visualizations

Animation does not always improve a visualization. What insights can

interactivity provide? That depends on the data, and on the visualization
method.

Examples:
= The Clubs That Connect the World Cup, NY Times, 2014
= Who Marries Whom, Bloomberg, 2016

= Hipparcos Star Mapper, European Space Agency, 2016
= The Internet of Things — a Primer, Information is Beautiful, 2016
= The Genealogy and History of Popular Music Genres, Musicmap, 2016

DATA VISUALIZATION AND DASHBOARDS



http://www.nytimes.com/interactive/2014/06/20/sports/worldcup/how-world-cup-players-are-connected.html?_r=1
http://www.bloomberg.com/graphics/2016-who-marries-whom/
http://sci.esa.int/star_mapper/
http://www.informationisbeautiful.net/visualizations/the-internet-of-things-a-primer/?utm_content=bufferf5bce&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer
http://musicmap.info/

Session 1

Interactive & Animated Visualizations

Examples (continued):
= Sequences Sunburst, Kerry Rodden, 2015

= Health and Wealth of Nations, Gapminder Foundation

= Mobius Transformations Revealed, Arnold D.N, Rogness, J, 2007

= \/isualizing the Riemann ¢ Function and Analytic Continuation, 3Blue1tBrown, 2016

= Small Arms and Ammunition — Imports and Exports, Google, 2012
= The Evolution of the Web, Google, Hyperakt, Vizzuality, 2012
= peoplemovin, Carlo Zapponi, 2012

DATA VISUALIZATION AND DASHBOARDS


http://bl.ocks.org/kerryrodden/7090426
http://www.gapminder.org/tools/#_chart-type=bubbles
https://www.youtube.com/watch?v=0z1fIsUNhO4
https://www.youtube.com/watch?v=sD0NjbwqlYw
http://armsglobe.chromeexperiments.com/
http://www.evolutionoftheweb.com/
http://www.peoplemov.in/

Session 1

Interactive & Animated Visualizations

“There is always a danger that if certain types of visualization techniques take
over, the kinds of questions that are particularly well-suited to providing data
for these techniques will come to dominate the landscape, which will then
affect data collection techniques, data availability, future interest, and so on.”
(P. Boily)

Even when done well, 85% of users don't bother with interactive viz (NY
Times).

Take-Away: explore the data and try different methods

DATA VISUALIZATION AND DASHBOARDS
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Charts to Avoid

Gerald

ANYTHING with an arc (except gauge)
= pie
= donut

Brain cannot compare arcs and they can be misleading:
how different are Steve & Bob in the pie chart?

ALL 3D IS EVIL!
= as with arc, we cannot easily visually compare data series
= adds way too much clutter

DATA VISUALIZATION AND DASHBOARDS
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Suggested
Reading

The Practice of Data Visualization
Part IV: Some Practical Aspects of Data Visualization

Visualization Catalogue

9. Visualization Toolbox

DATA VISUALIZATION AND DASHBOARDS 89



16-
College vs. less
than high schzui
12-
Crliege vs.
high school
3~ Crlicge vs.
some college
A=

4. Chart Aesthetics
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Session 2 [www.interaction-design.org/literature/topics/gestalt-principles]

Gestalt Principles

The Gestalt principles are the “laws” of human perception.

They describe how humans group similar elements, recognize patterns and
simplify complex images when they perceive objects.

Designers use them to organize content on charts, dashboards, websites, and
other interfaces so that they be aesthetically pleasing/easy to understand.

DATA VISUALIZATION AND DASHBOARDS


https://www.interaction-design.org/literature/topics/gestalt-principles

Session 2 [www.interaction-design.org/literature/topics/gestalt-principles]

Gestalt Principles

“Gestalt” is German for “unified whole”.

The first principles were devised in the 1920s by German psychologists
Wertheimer, Koffka (“the whole is greater than the sum of the parts”), Kohler.

Aim: understand how we gain meaning from the chaotic stimuli around us.

The Gestalt principles are a set of “laws” which address the natural
compulsion to find order in disorder. According to this, the mind “informs”
what the eye sees by perceiving a series of individual elements as a whole.

DATA VISUALIZATION AND DASHBOARDS


https://www.interaction-design.org/literature/topics/gestalt-principles

Gestalt Principles

= simplicity

= continuation

= proximity

= similarity (invariance)

= focal point

= somorphic correspondence
= figure / ground duality

= common fate*

= closure*

» uniform connectedness”

DATA VISUALIZATION AND DASHBOARDS



Gestalt Principles — Simplicity

The brain has a preference for simplicity — it tends to process simple patterns
faster than patterns that are more complex.

Lesson: arrange data simply and logically wherever possible.

Steve Bob Amy  Gerald Peter Fred  Annie Nutty Barmy Nutty Steve Gerald Peter Annie Barmy Amy Fred



Steve

Gestalt Principles — Continuation

Our eyes group things that are aligned (e.g., sorted from high to low).

In the chart on the right the eyes follow a continuous path; it makes the whole
chart more readable because of the continuous downward direction

Lesson: arrange objects in a line to facilitate grouping and comparison.

Bob Amy  Gerald Peter Fred Annie Nutty Barmy Nutty Steve Gerald Peter Annie Barmy Amy Fred



Gestalt Principles — Proximity

Objects/shapes that are in proximity (close) appear to form groups.

The effect generated by the collected group is more “powerful” than that
generated by separate elements.

Elements which are grouped together create the illusion of shapes/planes in
space, even if the elements are not touching.

Lesson: understand the chart’s priorities and create groupings through
proximity that support those priorities.

DATA VISUALIZATION AND DASHBOARDS



Gestalt Principles — Proximity

g N s 11
_ T
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Gestalt Principles — Proximity

6 6
5 5
4 4
3 3
2 2
0 0
Q1 Q2 Q3 Q4 North South East West
H North ®South mEast B West EQl mQ2 mQ3 mQ4
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Gestalt Principles — Similarity

Stimuli that physically resemble each other are viewed as part of the same
object; stimuli that don’t are viewed as part of a different object.

Similarity and proximity often come together to form a visual hierarchy. Either
principle can dominate the other, depending on their application and
combination.

Lesson: use similar characteristics to establish relationships and to encourage
groupings of objects.

DATA VISUALIZATION AND DASHBOARDS



Gestalt Principles — Similarity

O00000 saessss

Trewomm
000 0O o .

e s o o In these examples, similarity dominates
cooooo TTNN over proximity: we see rows before we
00000 i i pl g
e0 6806 § 08 see columns.

. . . . . . 3 'IID 'II5 EIU 2I5 3ID
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Gestalt Principles — Similarity

Making things similar can reduce
cognitive load (colour). I I

Steve Bob Amy  Gerald Steve Bob Amy  Gerald
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Gestalt Principles — Focal Point

In opposition to similarity, the focal point principle states that distinctive-
looking objects can create a focal point.

To highlight one salesperson’s performance, make their bar graph color
different.

Lesson: use different characteristics to highlight and create focal points.

Steve Bob Amy  Gerald Peter Fred  Annie Nutty Barmy Nutty Steve Gerald Peter Annie Barmy Amy Fred



Gestalt Principles — Correspondence

People interpret and respond to images based on past/shared experiences (in
particular, for the selection of chart colours).

Red is often associated with “bad” and green with “good” (colour-blindness?).
We can colour-code charts accordingly.

Lesson: stick to well-established conventions/best practices (even if boring!)
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Gestalt Principles — Duality

Chart elements are either perceived as figures (focus) or as (back)ground.

Foreground objects are promoted by the brain, background objects are
demoted.

Strong contrast makes it easier to distinguish between the two types of
objects.

Lesson: ensure there is enough contrast between the chart foreground
(figures) and their background.

DATA VISUALIZATION AND DASHBOARDS



Gestalt Principles — Duality

Because of the low contrast between the figure and background in the chart
on the left, there is an additional cognitive load.

Increasing the contrast on the right improves readability.

DATA VISUALIZATION AND DASHBOARDS



Decluttering

Clutter is the enemy!

Every element on a page adds cognitive load
= jdentify and remove anything that isn't adding value
= think of cognitive load as mental effort required to process information (lower is better)

Tufte refers to the data-to-ink ratio — “the larger the share of a graphic’s ink
devoted to data, the better”

In Resonate, Duarte refers to this as “maximizing the signal-to-noise ratio”
where the signal is the information or the story we want to communicate.

DATA VISUALIZATION AND DASHBOARDS



Decluttering

Things =—l—More things

Use the Gestalt Principles to organize/ g
highlight data in the chart. 6
4
Align all elements (graphs, text, lines, etc.): ?
= don't rely on eye, use position boxes and values i G % kT R b b Y, %
Charts: .
= remove border, gridlines, data markers ‘
5
= clean up axis labels ’
= label data directly 2 .
é More things

Jan Feb Mar Apr May Jun Jul Aug Sep
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Session 2 [L.C. Muth, https://blog.datawrapper.de/fonts-for-data-visualization]

Decluttering

Use consistent fonts, font size, colour and alignment.

Don’t rotate text to anything other than 0 or 90 degrees (however: English/
French incompatibility with vertical text).

Use white space:
= margins should remain free of text and visuals
» don’t stretch visuals to edge of page or too close to other visuals

= think of white space as a border

DATA VISUALIZATION AND DASHBOARDS


https://blog.datawrapper.de/fonts-for-data-visualization

Session 2 [akshaymishra.weebly.com/colour-theory.html]

Colour Theory

It is a complicated topic — here is a start:
= http://www.deanenettles.com/webexamples/colorexamples/

= https://www.sessions.edu/color-calculator/

Colour wheels:

Primary Colours Secondary Colours Tertiary Colours

DATA VISUALIZATION AND DASHBOARDS


http://www.deanenettles.com/webexamples/colorexamples/
https://www.sessions.edu/color-calculator/
https://akshaymishra.weebly.com/colour-theory.html

Colour Schemes

Achromatic (colourless, using only blacks, whites and grays)

Monochromatic (1-colour schemes)

Complementary (colours directly across from each other on the colour wheel)

Split complementary (2 of the 3 colors are adjacent; 1 of the colours is opposite)

noce
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Colour Tips

When it comes to colour, less is more: use it sparingly (graphic designers are
taught to “get it right, in black and white”).

Based on the Gestalt Principles, monochrome schemes can be effective.
When appropriate, pick corporate identity scheme (this maximizes buy in).
Create a template (and stick to it).

Upload images to see what charts look like for flavours of colourblindness:
= https://www.color-blindness.com/coblis-color-blindness-simulator (not the only tool)

DATA VISUALIZATION AND DASHBOARDS


https://www.color-blindness.com/coblis-color-blindness-simulator/

Size Considerations

o L

0 2 4 6 8 10
Variable A

Variable B
oONN b OO O

Assuming that the charts has been decluttered:
» things of equal importance size similarly
= other things scale to importance

Annual sales performance

$29.6K

DATA VISUALIZATION AND DASHBOARDS

% of total sales

Frank Bike
Emily Bike

Richard Bike

Frank Sled 287%
Emily Sled m
Steve Bike . 2.03%
Richard Sled . 1
Sandra Sled .

i

Steve Sled




Position Considerations

How should the elements be placed in a chart/dashboard? 1 >
>
In the West, most people start at the top left and zig-zag
all the way to the bottom right.
Simple rule: don't make people work too hard 3 g 4
" main message: top left/top right

= info in order of preference
= people concentrate less as they scan so get less complex as you move to bottom corner

DATA VISUALIZATION AND DASHBOARDS



Sales Dashboard

$29.6K

$59.2K

S o

SOK

» sales Dy Salesperson

Salesperson @Emily @Frank @Richard ®Sandra @ Steve

Steve $3.400.00 Emily $7.450.00

Sandra
$4,500.00

Frank
$6,750.00

Richard $7.500.00

$ sales by Month and Salesperson

Salesperson @Emily @Frank @Richard ®Sandra @ Steve
$1,600

$1,400

$1,200

$1,000

$600

$400

$200

$0

January February March April May June July August September  October November December

$ sales by Product and Salesperson

Product @Car @Bike @Sled

Emily $4.5K Frank... Emil...

Frank $2.4K

Emily $2.2K

Richard $6K Frank $3.5K Steve $2.5K | Richard $1K Steve $0.6K | Steve SO3K




Sales Dashboard
Annual Sales for 2017 $296K

$3.400 $3.100
$2,500 $2 200 $2,500 $2200
$850

January February March April May June July August September  October = November December

Total Sales

Emily $2,200.00 $4,500.00 $750.00

Frank $2.400.00 $3,500.00 $850.00

Richard $1,000.00 $6,000.00 $500.00

Sandra $4,000.00 $500.00

Steve $600.00 $2,500.00

$7.500

Product ®Bike ®Car @S|ed



Session 2

SuggeStEd The Practice of Data Visualization
Reading Part II: The Foundations of Visual Design

Chart Aesthetics 4. The Mechanics of Visual Perception

5. Visual Design and Data Charts
5.1 Visualization and Memory
5.2 Aesthetic Considerations
5.3 Decluttering
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Session 2

: Comment on the aesthetics of the following
Exercises charts, according to:

Chart Aesthetics = Gestalt principles
= use of colours

= |[ack of clutter

= size and position

= efcC.
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... to make a black voter
a likely Republican?

What would it take...

..to make a white born-again
Protestant a likely Democrat?

Voting probability, %

Log-odds scale Dem «|»Rep Dem «|» Rep

95 90 8 80 70 60 50 5 60 70 80 85 90 95
|

Average US voterin 2017-18 @
53.8% Dem

l and born-again, church-
going Protestant
l and male
l and aged 25
and lives in l
arural area
and never L
attended college

and earns L
$100,000

Black

@ Average US voter in 2017-18

Sex
The gender gap is bigger among blacks
than for any other racial group.

Age
Older voters generally tilt Republican.
Among blacks, however, this pattern is
reversed. This may be because the elderly
were more exposed to segregation.

Education
More schooling increases Democratic
support in all racial groups, but the
education gap is largest among whites.

and lives in
the West

Sources: YouGov; The Economist

is 55.1% is 51
Republican

53.8% Dem

White

and born-again,
l church-going
Protestant
and femaﬂ
and aged Zd
J and lives
in acity
l and has a post-
graduate degree
J and earns
$15,000

and lives in
the Midwest

2%
Democrat

Republican concern about the budget deficit
increases sharply; Democratic concern declines

% who say is a very big problem in the country today
The coronavirus The affordability Quality of
o= Rep/ outbreak of health care public schools
Lean Rep
o= Dem/ 76 ”
\ 68

70 69
Lean Dem 58\ 58 % 56 20 43
47 40 36 39

o= Total 37 \
36
—I—I—I—I—V—r —l—l—l—l—l—r
'16 21 '16 21 '16 21
The federal Economic Unemployment Condition of
budget deficit inequality infrastructure
71 72
56
55 a9 o7 :\\‘—. 60
53 39 43
21
'16 21 '16 21 '16 21 '16 21

Note: March 2019 and earlier wording for economic inequality was “The gap between the

rich and poor.” See topline for details.
Source: Survey of U.S. adults conducted April 5-11, 2021.
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The Roller Coaster Ride of Tableau’s Stock

22 Jul 2015

$150 Stock reaches all-time
high of $128.74
23 Jul 2018
Zen Master Andy Kriebel's
25 Feb 2014 45th birthday
$125 Stock continued to soar on 6 Nov 2015 Stock takes a dive
year-over-year quarterly Shares jump nearly 20% as
revenue growth of 95% earnings easily beat estimates
$100 : 101.45
Aug 2016
Subscription model begins
paying off. Shares rose 12.5%,
driven by impressive 2Q results
$75 6 Aug 2015
Lost nearly $19M in Q2;
stock plummets 23%
3 Nov 2017
$50 Reported revenue of
May 2014 8 Feb 2016 $214.9M, missing the
Wall Street pessimistic 1Q guidance came in well consensus estimate of
ahead of the Q1 earnings call below targets; shares $219M
plunge over 50%
$25 27 Jun 2016
Stock drops 9.2%
amid Brexit fears
$0
Q22013 Q42013 Q22014 Q42014 Q2 2015 Q4 2015 Q2 2016 Q4 2016 Q22017 Q42017 Q22018 Q42018

SOURCE: Yahoo! Finance eeee DESIGNED BY: Andy Kriebel | @VizWizBI



Weddings in Australia
The most popular wedding dates form repeating or sequential number patterns.

BAD ISN’T GOOD FOREVER: JAPAN 3000 101112

Japanese Nikkei Index == ]JGB 10-Yr Yield (%) 11/11/11
- 0.60 2500 10/10/10 °
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[Gapminder]

INCOME PER PERSON inUS Dollars (GDP/capita, PPP$ inflation adjusted, log scale)
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Semesters Questions & BANA & Shaffer Ratings

5. Dashboards
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Data Environment

Visualizations account for

only ~10% of the process.

D__D Data storage
.
Y —
Data collection ~—— Extract

~—— Transform Visualization generation
Data preparation MlnedFueI Bl

1 a
e S-F-E-E-B-E _’-

| | / Data warehouse Data analysis

D_‘-_ — ! R ssas Results integration

Ve
D:D
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Overview

Region Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 Jul-06

Actuals

1 653 1,598 341 3,972 5,092 ¥
26,779 27,867 29,153 30,557 33,402 35,400 354
33,078 34,401 37,535 39,916 41,357 45,306 46,6
25417 26,669 28,092 29,020 29,674 30,501 30,8

199,841 211,053 226,789 242,957 256,605 273,640 2717,7

The past is data-driven:
= mostly Excel (or reporting tools like Cognos)

693 790 1,383 2,205 3,180
29,525 26,062 27,088 28,269 29,536 30,821 32,1
32,276 34,708 36,737 38,857 41,066 43,364 457
30,500 26,644 27,987 29,430 30,994 32,594 342

191,783 203,916 216,524 230,474 246,390 263,378 281,2

= mostly numbers, tables and non-interactive graphs

Variance
-582 185 808 2,029 1,767 A
-2,746 1,805 2,064 2,288 3,866 4578 3,2
802 -307 798 1,059 291 1,942 9
-5,082 25 105 -410 -1,320 -2,093 -3,3

= distributed on desktop computers, by email, in
PowerPoint presentation

80
70
60
50 A
40 -+

= static, mostly backwards looking (lagging indicators)

= KPIs and dashboards were somewhat contrived

30 +
20
10
0 -

M Batch 1

Sample length (mm)

W Batch 2

2 3 4 5 6 7
Batch 1 10 40 50 20 10 50
Batch 2 30 60 70 50 40 30
Test number
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Overview

The future is story-driven:
= new tools: Power Bl, Tableau, Qlickview, Shiny, etc.

$4.07M
= mostly visualizations, occasional numbers and tables ..

= distributed on the web (internal and external)

= dynamic and both backwards and forwards looking
(leading and lagging indicators)

= data for everyone

DATA VISUALIZATION AND DASHBOARDS



Defining Context

Directory of Federal Real Property (DFRP) Dashboard Access to Information and Privacy (ATIP) search
vourhavs curently seeszd 28,711 cmquestzinaling 6,597,612 puze cf nlarnation

You have selected 20,186 properties that contain 35,148 structures

60 _ Critical

& 5050

, 197

100

The Beatles A I Piano Man
Billy Joel 1974

No other artist or band has more songs

in the Top 2000 as the Beatles. With Child in Time

38 songs they are responsible for 14% 5 I DeepPurple 1972

of all titles before 1970. Nonetheless,

only 5 years ago they still had 50 songs

inthe list.

"o 1 2 3 4

Good Critica

Seconds Minutes Fraction of Hour

<— [nfographics/Data Viz —>

< Dashboards >

<—— Reports and Exploration ——»

< Data Art —————»
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Session 2 [Wexler, Shaffer, Cotgreave, The Big Book of Dashboards]

Dashboards

A dashboard is any visual display of data used to monitor conditions and/or
facilitate understanding.

Examples:

= interactive display that allows people to explore motor insurance claims by city, province,
driver age, etc.

= PDF showing key audit metrics that gets e-mailed to a Department’s DG on a weekly basis.
= wall-mounted screen that shows call centre statistics in real-time.

= mobile app that allow hospital administrators to review wait times on an hourly- and daily-
basis for the current year and the previous year.

DATA VISUALIZATION AND DASHBOARDS



Some Questions To Consider

In a car’s dashboard, a small number of key indicators (speed, gasoline level,
etc.) need to be understood at a glance. Dashboard designs that do not take
these characteristics under consideration have catastrophic consequences.

The following questions need to be answered prior to the dashboard being
designed:
= who is the dashboard’s consumer?
= what story does the dashboard tell?
= what data (categories) will be used?
= what will appear on the dashboard?

= how can the dashboard help the consumer?

DATA VISUALIZATION AND DASHBOARDS



Session 2 [https://www.geckoboard.com/blog/building-great-dashboards-6-golden-rules-to-successful-dashboard-design, article removed]

Dashboard Design Guidelines

Nick Smith suggests the following 6 Golden Rules:

= Consider the audience (who are you trying to inform? does the DG really need to know
that the servers are operating at 88% capacity?)

= Select the right type of dashboard (operational, strategic/executive, analytical)

= Group data logically, use space wisely (split functional areas: product, sales/marketing,
finance, people, etc.)

= Make the data relevant to the audience (scope and reach of data, different dashboards
for different departments, etc.)

= Avoid cluttering the dashboard (present the most important metrics only)
= Refresh your data at the right frequency (real-time, daily, weekly, monthly, etc. )

DATA VISUALIZATION AND DASHBOARDS
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Session 2

Dashboard Types

Financial Data Exploration

: . . $59.78K  $173.78M
Exploration: using visualizations as a

Itam Ao N Item Amount by Description Journal Vioucher Type Code 2018 2019 2020 Total N
tool to explore/understand the data s i i
O—-0 Operatians and Maintenance _ $42M PROOT $68767721  $179202446  $907,127.55  $3,386,829.23
PRODZ $78682539  §56503107  $81317569  $2,167,032.15
. . - Major Capita PROD3 $1,517,664.95 $61209100  $1,09313135  $3,222,887.30
| | h I g h I eve I Of I n ‘te ra C‘t I V I ‘ty Minor Copita - o PROO4 $800,174.27 $71955146  $1,15549857  $2,675,224.30
Effective Date v - PROOS $61184401  $1559,623.99  §50596254  $2.677.430.55
Salary _ $45M PRO0E $869.847.19  $1,14207850  $567,30821  $2,579,234.90
il SeiD | BRI PROO7 $1,25424756  $1,20246346  $1,12161347  $3,578,324.48
H M O—O PRO09 $536301.11  $146671457  $65484818  $2,657,863.87
u h I g h Ievel Of d eta I I PROTO $1,025,18544  $1,12441166  $81038412  $2,950,081.22
PROTT $132366562 594791620  $95112963  $3,222,711.45
[tem Amount by Year. Quarter and Month PROT2 89424935  $132160278  $1,14239809  $3,358,950.22
Project Identitier N PROT3 $810,720.06  §1,39794544  $94387163  $3,152,538.13
| ] a I I a S eC'tS Of d a‘ta S h O u I d b e re rese n ‘ted PROOT sam PRO1S $111524424  $1,23891957  §1,211,12276  $3,565,286.57
p p ERoO PROT7 $116324506  $1,346,151.02 $59553330  $3,104,929.39
PROO3 PROT8 $88842684  $1,29717923  $1,17735688  $3,362,962.95
. AL ) PROTS 594277750 $102871089  $74838614  $2,719,874.53
(ta b I es C O | u l I l n S C a | C u | at I O n S etC ) RRo o PRO22 $84207688  §697,09257  §1,10590034  $2,645,969.79
’ ’ - i PRO23 $121984367  $114389590  $1,11505277  $3,478,792.34
SR003 » PRO27 $817,72627  $1,205883.13  $828327.52  $2,851,938.92
. R . B $4M B Mic $8,733,325.92 $11,316,310.76 $9,855,321.54 $29,904,958.22
] n O a n n Otat I O n S O r eX Ia n atl O n S re r d Pt PROOT $488,14703  §447,37391  $49301200  $1.428,532.94
p q u I e T PRO02 §28852670  §79425021  $27548545  $1,358,262.36
PROT2 $3M e o PROO3 $§24970720  $301.92804  $33091444  $891.549.68
[ 2 2 Total $53,750,707.93 $65,112,880.21 $54,913,391.39 $173,776,979.54
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Dashboard Types

Storybook: using visualizations as a tool
to explain the data and communicate the
story

= low level of interactivity

= [ow level of detail

= key aspects of data should be represented

= annotations and explanations drive the “story”

DATA VISUALIZATION AND DASHBOARDS

Orion's belt

The 3 stars that make up ‘Orion’s
belt' are used in a constellation

no. of across most cultures. Some even
constellations ° more than once per culture
Pleiades . o
30 These 9 tightly packed stars are used
in constellations more often than
expected for their brightness. Most
likely due to their ease of recognition
Betelgeuse and Rigel, Orion's
B two bright corner stars
Dubhe
20 Sirius
. ° The brightest star isn't
@ used in constellations
* . often; perhaps it needed
. [ brighter companion stars
e o0 @ ®
B B
= 3 L B
R € ° - » ®
10 e @ - o L e o
“we o 0 OO - o
00 BOGSs e O e
o NI @R Pesems WW @ L] ®
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fainter stars

« how bright the star appears to us on Earth —

brighter stars




Dashboard Types

Financial Snapshot

uuuuuuuuuuuuu

Situational Awareness: using visualizations

as a tool to provide a snapshot of the data
= medium level of interactivity - e
” : " : : o [ $17378M §173.78M
* not “scripted” but well organized (e.g., categorized) ...

= summary data should be represented

Total by Date

= anomalies are highlighted

[ Often used for interna| presentations o IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

T 0§ : 3 % § B i i z & 3 : ¥ ¥ § §F T % F t Z % 3 i i 3
‘\-n-:-:":;Z"rJE_—:EFZE _____
& 5 LI \—5,.

_____
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. . [https://bigbookofdashboards.com/dashboards.html]
Course Metrics

Students Enrollments Classes Ratings

6
388

5 5
299
240 3
2 4
112
|| I 0
F} '12 '13 '14 '15 '16 '12 '13 '14 '15 '16

1097 687 21 7.7 o 8

Total Students in five years Total Students in 2015-2016 Total Classes in five years Most recent instructor rating (out of 8.0)
Semesters Questions @BANA [College @ Shaffer Ratings
| developed specific skills and competencies H—. 6.9 :
Overall, this was an excellent course o——e 71 :
The instructor communicated clearly [} @ 7.4 1
2015 Fall Semester 001 The Instructor graded fairly - o—@ 75 :
The instructor was well organized o —@ 73 :
The instructor interacted well with students ®e ——@0 73 1
Overall, this instructor was excellent o —9 73 :
| developed specific skills and competencies [ ] Il @ 7.2 1
Overall, this was an excellent course [ ] 1 @® 74 :
The instructor communicated clearly [ ] i @ 7.6 :
2015 Fall Semester 002 The Instructor graded fairly o 1 ® 7.6 1
The instructor was well organized [ : ® 75 :
The instructor interacted well with students ® : ® 1
Overall, this instructor was excellent [ ] 1 @ 7.7 :
1
2 3 4 5 6 7 Outof 8

Course Metrics Dashboard created by Jeffrey A. Shaffer. Data from University of Cincinnati Course Evaluations. Blue indicates the 2 most recent rating periods.
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Session 2

Suggested

Readmg Data Understanding, Data Analysis, Data Science
Dashboards Volume 2: Fundamentals of Data Insight

18. Data Exploration and Data Visualization
18.3 Dashboards
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Session 2

Exercises

Dashboards

DATA VISUALIZATION AND DASHBOARDS

In teams or individually, identify a few data visualizations
that appeal to you. What is the story being told by the
visualization? What kind of data is needed to build these
visualizations?

In teams or individually, identify work scenarios for which
data visualization could prove useful. What insight could
be drawn from such visualizations? Would such
visualizations get a buy-in from your
supervisors/employers? How much work would be
required to get from design to completion? Are the
obstacles mostly of a technical nature? Related to data
procurement?

Consider the following dashboards. Can you figure out,
at a glance, who their audience is? What are their types?
Their strengths and limitations? How could you improve
them?
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— 2015 NHL Draft Class e

l Select NHL team
- m] MacKenze Blackwood
) All e
e [T
) Adin Hill
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—
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3 Cylan Strome Arizona Coyotes C 106
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[https://www.matillion.com/wp-content/uploads/2014/11/qlikview-poor-use-of-dashboard-software.png]

‘Synchronized Data Views: Drill-Down by Category, Severity, Cause, Site, Time Status
‘Incidents by Category & Severity
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Session 2 [https://www.geckoboard.com/assets/2-terrible-dashboard-example-min.png]
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Ontario — 1ler trimestre 2012

Caractéristiques des déplacements

Passager-km quotidien parcouru par but des

Véhicule-km quotidien parcouru par age et type de véhicule

mmm Distance quotidienne parcourue par age et type de véhicule (km)

=——Véhicule-km quotidien parcouru (46.9 km)
22 40

déplacements (%)

711
54.4 48.6 531
a5 47 523 g5 437 314 T oapa 421
321
Non classé
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Travail/Affaires
gl 0 =+ c c L] o0 hy c c ™ 00 + o c gl 0 =+ c c écc'Ie/Garderie
© o o 2 @ o o o 2 o “ “ o 2 o o © o o @ .
s e S k) > e S =] S iy ] =} ° < S 'S m Magasinage/R-V/Courses
2 < : < z = T 2 e )
[ = = = 33 o Loisir/Famille/Amis
Voiture passagers Mini-fourgonnette Pick-up/Cargo Vus 19.0 W Senvice communautaire
Distance, passager-km parcouru, durée et Proportion de déplacements par segments de distance
100+ km

consommation de carburant par occupation

58.4 57.4 59.6

Seulement conducteur Conducteur et 1 passager Conducteur et 2+ passagers

m Véhicule-km (%) m Passager-km (%) m Consommation de carburant (%) m Durée (%)

51 km a 100 km
31 km a 50 km
21 kma 30 km
16 km a 20 km
11 km a 15 km

6kma 10 km
1kma5km
0km

85
17.0
55.3

20.0 30.0 40.0 50.0 60.0

10.0
Pourcentage du total

Durée, distance et consommation de carburant par sexe

Durée (%)

Distance (%)

Consommation de
carburant (%)

= Inconnu

= Femme

= Homme

Consommation de carburant, distance et durée par age des
conducteurs

Consommation de
carburant (%)

Distance (%)

Inconnu = 16-24

n 25-44 m 45-64

m 65+

Durée (%)




Ontario — 1er trimestre 2012

Sous-caractéristiques des déplacements

Distance parcourue, carburant et durée par intervalles de vitesse

Durée de la conduite

m Sur-place (%) m Excluant sur-place (%)

. 16.2 - .
] I I l sur-place 1km/ha24km/h  25km/had9km/h 50 km/ha79km/h 80km/h399km/h 100km/h 3119km/h 120+ kmyh
: : : : :

Tot (06:00- Matin (09:00- Midi (12:00-  Aprés-midi  Soirée (18:00- Nuit (21:00-

m Véhicule-km parcouru (%) m Consommation de carburant(%) mDurée (%)

08:59) 11:59) 14:59)  (15.00-17:59)  20:59) 05:59)
Efficacité de consommation (L/100 km) par
température du moteur Efficacité de consommation par intervalles de vitesse
30.00
= -9~ =Bas (90 %) = -9~ =Haut (90 %) e ESt
25.00
28.0
13.6 Froid (< 50°C)
Tiéde (50°C to 80°
fede (50°C to 80°Q 20.00
m Chaud (> 80°C) £
3
Durée et consommation de carburant par type de s 00
923 sur-place e
77.8 m Durée de conduite _,,""
quotidienne (%) "
------ @-----"""
m Consommation de 10.00 === l“_—_—__—‘
carburant (%) ——— =
"""""" S DT
""""" -
13.9 5.00 T T T . ; )
45 65 37 19 o5 5 < : : : £ g £
. e £ b
——-— - - St £ £ £ £a z
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Ontario — 1er trimestre 2012

Caractéristiques mixtes sur les déplacements

Durée de la conduite (min) Durée de la conduite (min) par but et occupation
par jour-type et occupation Condi | e et 1 passager m Conducteur et 2+ passagers
4431 Jour de semaine mFinde semaine 1732
7.40 716 >
6.20 - -
25.42 2.84 557 591
2.8 141 1.87
004 002 L 0.25 086 141 4,5 0.67 069 069 012
o o & & o &
<& < & o e\ @
5.47 & N & RS N S
218 = o N © & R
: « & & e\ &
— # N
C C et 1 passager Conducteur et 2+ passagers @\"’ &

Consommation de carburant par vitesse et température du moteur

120+ km/h 32

100 km/h 2119
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80km/ha 99
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50km/ha 79
km/h

25km/ha 49
km/h

188

m Chaud (> 80°C)

6.4
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Pourcentage du total

Distance par occupation et durée de la conduite

°-Z . m Nuit (21:00-05:59)
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08  Midi (12:00-14:59)
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Tot (06:00-08:59)

Conducteur et 2+
passagers

Conducteur et 1 passager 86

Conducteur seulement

8.2
111

Pourcentage du total

149

Consommation de carburant par rapport au sur-place et a la durée de la
conduite
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What-If Analysis: Impact of Minimum Wage

Developed by Matt Chambers

Proposed Minimum Wage Required Service o
T http://sirvizalot.blogspot.com/

[s16.00 E!
o <3 o <>

Employees Below Minimum Wage: 661
Dollar Impact of Minimum Wage: $1,792,206
Employees Below Minimum Wage: 256

Facilities Hsaz400 Y 101

$35.00
Legal fs30108 J&
$30.00 Logistics [s16764 [ 38
Engineering -$38,645 . I 12
$25.00 Services 387,052 [l D 200
s Information Technology -$107,696 [ ]
% e Purchasing -$116,048 [ 27
: $15.00 Customer Service -$121,224 [ [ es
Operations -$166,590 [N s
s1000 Marketing -$189,834 [N . s
$5.00

Research & Development -$283,377 [ D ES]
$0.00 -Required Service: 3years Human Resources -$351,142 [N [ ES

-2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 Erd 34 36 38

Service Time Supply Chain -$528,309 _ _ 75

|

|

I 1 -

, Finance $198,323 [N Bis
]

|

I

1

Current Distribution Distribution with Minimum Wage
Average Hourly Rate: $16.71 400 Average Hourly Rate: $17.44

100 300
200 O
50 Session 2
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