CMPT 880/890
Writing labs




Outline

* Presenting quantitative data in visual form
» Tables, charts, maps, graphs, and diagrams

» Information visualization




Why present data?

» Data is evidence

» “Let the data speak for itself”
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Why present data?

Data is evidence
“Let the data speak for #sel your argument”

Remember:
you are making a claim
how will your evidence aid your argument?
what are you trying to show?

What kind of visual presentation will convey the
necessary information to your readers?



Displaying quantitative information

Table or chart?

Tables are useful when:
it is important to see individual values
it is important to compare individual values
precision is important
there is only a small amount of data

Charts are useful when:
the message can be seen in the shape of the data
e.g.: trends, relationships, exceptions



Guiding principles
All of the data you present in a chart or table should
be relevant to your argument

The data should stand out clearly without distraction

Should you make your charts and tables fancy?
No.



Designing tables

Do you need a table?

Data can be presented inline in your text

“In 1996, on average, men earned $32,144 a year, and women
S23,710, a difference of $8,434”

This takes up much less space than a table!

Use a table only when the numbers make the paragraph
confusing or clumsy



Designing tables

What conclusion(s) do you want the reader to draw?
Too much information will obscure the comparisons

What rows and columns?
What order for the rows and columns?

How many rows and columns?
heuristics: 7x7 maximum; 100 items maximum



Designing tables

Formatting guidelines:
Rows and columns should be clearly labeled
White space instead of lines between columns
Lines between rows for grouping
Use appropriate precision

Fewer significant digits = easier to read
Do not repeat symbols such as % or S within the table
Include them in the row or column titles.

Should you make the table fancy?
No.
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From tables to charts




Charts

Less precise than tables, but greater impact

Use a chart when the message can be seen in the
shape of the data

trends, relationships, exceptions



Tables may not tell the story best
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Visual representation
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Types of charts

* Hundreds of types!

* Most of the time, use the simple types:
* bar chart

¢ line chart
* histogram
* scatterplot
© pie chart




Types of attribute data

Nominal data
Category data that can only be compared for equality
e.g. apple, orange
Ordinal data
Ordering and ranking based on < and >
e.g. restaurant ratings

Interval data
Ordering and arithmetic possible but no natural zero
e.g. temperatures, dates

Ratio data

Ordered, natural zero
e.g. height, weight, age, length



Ease of visual comparison
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Bar charts

Use a bar graph to illustrate differences between
specific point values

Don’t use a bar graph to illustrate trends
Use a bar graph for categorical data
Arrange categories (the X axis) to reinforce your story



Bar charts
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Bar charts

Use a horizontal bar graph if the labels are too long to
fit under a vertical bar graph

Arrange and mark corresponding bars in the same way
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Bar charts: isotype
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Line charts

Use a line graph if the X axis has a continuous scale
e.g., time, distance, temperature
lines allow interpolation

Use a line graph to display trends

>5 > g ....... "
= > | iiieaiiiiiii B
s BAreIN T
E E & e doMs ZhoTes o w e . ;‘
= S SEEACERER
i] i [ ktdeidia _ ........ ]
JEMAMI JASOND JFMAMIJ JASOND

Month Month



Line charts

* Don’t use a line graph to show point values
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Line charts

» Use a line graph to display interactions
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Line charts

* Formatting guidelines:

» X and Y axes must be clearly identifiable and
appropriately labeled

» Ensure that points and lines are discriminable
* If lines connect points, make sure the points are visible

» Use a grid when precise values are important
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Scatterplots

» Use a scatterplot to convey an overall impression of
the relationship between two variables

* More than two becomes confusing
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Scatterplots

» Scatterplots are not good for showing precise values
* @Grids not usually used
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Scatterplots

* Fit a line through a scatterplot to show how closely
two variables are related

Car Weight vs Length Car Weight vs Length
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Scatterplots

* What if you want to show more attributes?
» Change the appearance of an individual mark

» Visual variables




Visual variables

Bertin’s Original Visual Variables

Position
changes in the x, y location

Size change in length, area
or repetition

Shape
infinite humber of shapes

Value
changes from light to dark

Colour
changes 1n hue at a given
value

Orientation
changes in alighment

Texture
variation in ‘grain’




Multi-dimensional scatterplot
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Pie charts

Use a pie to convey approximate relative amounts
Label wedges if precise values are important

Arrange wedges in order of size
unless the data demands a different organization



Which is the largest?

B

A




Clockwise ordering
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Lie factors

* Are you misleading the reader?




Lie factors

* Height or area? (or volume?)
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Lie factors

Height or area? (or volume?)
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IMMIGRATION
1911 to 1921

ONTARIO
652.042

QUEBEC
338,985

ALBERTA
286,691

BRITISH COLUMBIA
AND YUKON
262,257

SASKATCHEWAN
253,728

MANITOBA
220,663

MARITIME PROVINCES 169,554

s

NTARIO, the great English speaking province of Canada, owes its
success to the United Empire Loyalists, those intrepid pioneers who
settled along the shores of the Bay of Quinte, and the Niagara River.

They were Ontario’s first settlers and they built up settlements which today
are thriving communitics and their offspring are still carrying on.

That Ontario offers farmers and farm laborers greater opportunitics
than can be found in any other province of Canada, and is recognized by
the incoming settler, is proved by immigration returns. During the period
1911 to 1921, 652,000 immigrants settled in Ontario, a number approximate-
ly one hundred per cent. (100 95) greater than that of any other province
and representing thirty-seven per cent. (379%) of the total number of
immigrants entering Canada during that period.

Ontario is the ideal province for the home secker; its farm lands

a marvelously rich and fertile soil, are well timbered and well
watered; they provide lumber for building the home, farm buildings and
fences; game of all kinds frequent the forests while the numerous rivers
and lakes abound in fish of every description




Lie factors

» ScaleonY axis
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Lie factors

» ScaleonY axis
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4.6 [ men
4.5 Wmm

e 4.3

n
g 42

o

4.0 T
Waork Love

Defensive Context




Lie factors

» ScaleonY axis
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Stock market crash?
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Lie factors

» ScaleonY axis
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Lie factors

» Show appropriate context
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Lie factors

» Switched X and Y axes
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Chartjunk

Remember that your goal is to convey meaning to
your reader in support of your argument

Chartjunk is any extra ink that does not do this
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Chartjunk

Famous Programmers by Project
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3D effects: chartjunk
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3D effects: chartjunk

Total 12-Month Headcounts
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3D effects: chartjunk
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Parameter X should be final. =
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3D effects: chartjunk
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'X'is not preceded with whitespace. Name X' must match pattern 'X'. =
=7.695 l 1.89
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0.014
Line is longer than X characters. = Voot h T ——— e
6312 ust have a 3504: statement. =
'X' should be on a new line. =3.177 JExpected X tag f(-)I‘ X' =3.163]
'X'is not followed by whitespace. = Expected an @return tag. = 1.054ﬂ
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Parameter X should be final. =
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“The worst graphic ever made”




Analyse the following charts
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Maintenance cost per year
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Don’t be lazy

Figure 2: Days of Sales in hventory for
Figure 1 Dell Computer
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Year




Maps




Maps

» Use a map when your data has location information

» XandY are now used for location




Election forecast
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Napoleon's march on Moscow
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Exercise




Where to live in the U.S.?

City Climate | Housing | HIthCare | Crime | Transp Educ | Arts Recreat | Econ | Long Lat Pop

Abilene 521 6200 237 923 4031 | 2757 996 1405 | 7633 -99.689 32.559 110932
Akron 575 8138 1656 886 4883 | 2438 | 5564 2632 | 4350 -81.518 41.085 660328
Albany 468 7339 618 970 2531 | 2560 237 859 [ 5250 -84.158 31.575 112402
Albany 476 7908 1431 610 6883 | 3399 | 4655 1617 | 5864 -73.7983 42.7327 835880
Albuquerque 659 8393 1853 1483 6558 | 3026 | 4496 2612 | 5727 -106.65 35.083 419700
Alexandria 520 5819 640 727 2444 | 2972 334 1018 | 5254 -92.453 31.302 135282
Allentown 559 8288 621 514 2881 | 3144 | 2333 1117 | 5097 -75.4405 40.6155 635481
Alton 537 6487 965 706 4975 | 2945 | 1487 1280 | 5795 -90.1615 38.794 268229
Altoona 561 6191 432 399 4246 | 2778 256 1210 | 4230 -78.395 40.515 136621
Amarillo 609 6546 669 1073 4902 | 2852 | 1235 1109 | 6241 -101.849 35.383 173699
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Crime vs. climate
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Multiple attributes — radar plot







Going further

If these basic types of charts don’t fit your need, there
are many resources to help you find out more

Edward Tufte, The Visual Display of Quantitative
Information

Stephen Kosslyn, Elements of graph design
Robert Spence, Information Visualization

Tools: www.infovis-wiki.net/



http://www.infovis-wiki.net/
http://www.infovis-wiki.net/
http://www.infovis-wiki.net/
http://www.infovis-wiki.net/

Going further
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