
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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0.772297 0.324586 0.240894 0.960926 0.790059 0.961345 0.01602 0.545091 0.802129 0.09003 0.671506
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0.856214 0.304482 0.092897 0.761928 0.757804 0.498051 0.619115 0.298062 0.065046 0.730203 0.04564
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0.443124 0.223574 0.75241 0.600703 0.075607 0.916727 0.49712 0.543559 0.763193 0.586542 0.682322



Why present data?
 Data is evidence

 “Let the data speak for itself 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 

$23,710, 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 $ within the table
 Include them in the row or column titles.

 Should you make the table fancy?
 No.



0.304864 0.23958 0.823592 0.220172

0.71293 0.247149 0.020057 0.975823

0.567528 0.319104 0.938442 0.412772

0.291932 0.717761 0.681091 0.863136

0.280663 0.440627 0.416695 0.840344

June July August Average

EEE 0.97 0.56 0.79 0.77

HP 0.61 0.76 0.52 0.63

Apple 0.70 0.39 0.29 0.46

Lenovo 0.28 0.61 0.18 0.36

Dell 0.70 0.01 0.33 0.35

June July August Average

EEE 0.97 0.56 0.79 0.77

HP 0.61 0.76 0.52 0.63

Apple 0.70 0.39 0.29 0.46

Lenovo 0.28 0.61 0.18 0.36

Dell 0.70 0.01 0.33 0.35











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

N: 11

mean Xs : 9.0

mean Ys : 7.5

standard error of slope estimate: 0.1

sum of squares: 110.0

regression sum of squares: 27.5

residual sum of squares of Y: 13.8

correlation coefficient: 0.8

r squared: 0.7

regression line: Y=3+0.5X



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





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



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





Bar charts: isotype



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



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



Line charts
 Use a line graph to display interactions



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





Scatterplots
 Use a scatterplot to convey an overall impression of 

the relationship between two variables

 More than two becomes confusing



Scatterplots
 Scatterplots are not good for showing precise values

 Grids not usually used



Scatterplots
 Fit a line through a scatterplot to show how closely 

two variables are related



Scatterplots
 What if you want to show more attributes?

 Change the appearance of an individual mark

 Visual variables



Visual variables



Multi-dimensional scatterplot



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?



Clockwise ordering



Lie factors
 Are you misleading the reader?



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



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





Lie factors
 Scale on Y axis



Lie factors
 Scale on Y axis



Lie factors
 Scale on Y axis



Lie factors
 Scale on Y axis



Lie factors
 Show appropriate context



Lie factors
 Switched X and Y axes



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



Chartjunk



Chartjunk



3D effects: chartjunk



3D effects: chartjunk



3D effects: chartjunk



3D effects: chartjunk



“The worst graphic ever made”



Analyse the following charts
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Don’t be lazy



Maps



Maps
 Use a map when your data has location information

 X and Y are now used for location



Election forecast



Cholera epidemic 1854



Napoleon's march on Moscow



Exercise



City Climate Housing HlthCare 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

Where to live in the U.S.?



Climate
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Crime vs. climate
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Multiple attributes – radar plot
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Map



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


