ITVO130/ITI0209: User Interfaces

Visualizing the Data.

Martin Verrev
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Visualizing information is important

The brain doesn’t just process information that comes though the eyes. It also creates
mental visual images that allow us to reason and plan actions that facilitate survival.



The Purpose and Goal

The first and main goal of any graphic and visualization is to be a tool for your eyes and
brain to perceive what lies beyond their natural reach.



What is Graphical Excellence

1. Well designed presentation of interesting data - a matter of substance, statistics
and design

2. Consists of complex ideas communicated with clarity, precision and efficiency

3. That what gives the viewer the greatest number of ideas in the shortest time with
the least ink in the smallest space

4. Nearly always multivariate

5. Requires telling the truth about data



Choosing Visualization

Handful of types will work for the majority of your needs

e Simple Text
e Table

e Point

e Line

e Slopegraph
e Bars

e Area



Simple text

If jJust a number or two to share

Children with a
"Traditional" Stay-at-
Home Mother

20%

of children had a
traditional stay-at-home mom
1970 2012 in 2012, compared to 41% in 1970




Tables

Tables interact with our verbal system, which means that we read them. If ou need to
communicate multiple different units of measure it is usually easier with a table than a
graph.

Heavy borders Light borders Minimal borders
Group Metric A Metric B Mefric C
Group1| $XX | Y% | ZZ7Z  Group1 SXX Y% 2227

Y' £
2] SAX Y 2527 Group 2| SK.X e L7 Group 2 $X.X ¥ ZEXZ
Group 3] SX.X Y% 2527 Group 3| SKX ¥ ZI7X Group 3 $X.X ¥ ZEXZ
G 4] SXX Y flrr i Group 4| SK.X ¥ r v Group 4 $X.X ¥ ZEXZ
G X ¥ s Group 5| XX e Fl i Group5 $xX e £ I27




Tables. Heatmap

A heatmap is a way to visualize data in tabular format, where in place of (or in addition

to) the numbers, you leverage colored cells that convey the relative magnitude of the
numbers.

Table Heatmap
HIGH
A B C A B £
Category 1| 15%  22%  42% Category 1 | 42% |
Category 2| 40%  36%  20% Category 2 N E
Category 3| 35% 17% 34%; Category 3
Category 4 30% 29% 26% Category 4

Category 5 55%  30%  58% Category 5 E

Category 6 11%  25%  49% Category 6



Graphs.

While tables interact with our verbal system, graphs interact with our visual system,
which is faster at processing information.

X ¥ x ¥ X Y x ¥
100 804 100 914 100 7.46 80 6.58 N=1

80 6.95 8.0 B8.14 8.0 677 80 576 mean of X's = 9.0
13.0 7.58 13.0 8.74 13.0 1274 80 77 mean of Y's = 7.5 Stephen S. Brier and Stephen E. Fien-
90 881 90 8.77 90 7.1 80 884 equation of regression line: Y = 3+0.5X bﬂ-g_ “Recent Econometric Modclljng
110 833 11.0 926 110 781 80 847 standard error of estimate of slope = 0.118 of Crime and Punishment: Support for
140 99 140 810 140 884 80 7.04 i t=4.24 = the Deterrence Hypothesis?” in Stephen
6.0 7.24 6.0 613 60 6.08 80 525 sum of squares X - X = 110.0 E. Fienberg and Albert J. Reiss, Jr., eds.,
40 426 4.0 3.10 40 539 190 1250 regression sum of squares = 27.50 ; . . f
120 1084 120 913 120 815 80 536 residual sum Gfsqu‘zrcs of Y = 13.75 i "“‘"‘:f;’j ."f(;:‘j.e gl C';”‘,"”“’U"’g’(;
7.0 482 7.0 726 7.0 642 80 79 correlation coefficient = B2 Quantilative Studies (Washington, D.C.,
50 568 50 474 50 573 80 689 = £7 1930} 9. 8-




Scatterplots

Scatterplots can be useful for showing the relationship between two things, because
they allow you to encode data simultaneously on a horizontal x-axis and vertical y-axis

to see whether and what relationship exists.

Cost per mile by miles driven

Tille

Costpar
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Line

Line graphs are most commonly used to plot continuous data. Because the points are
physically connected via the line, it implies a connection between the points that may
not make sense for categorical data (a set of data that is sorted or divided into different
categories). Often, our continuous data is in some unit of time: days, months, quarters,

or years.

Single series Two series Multiple series
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Slopegraph

Slopegraphs can be useful when you have two time periods or points of comparison
and want to quickly show relative increases and decreases or differences across various
categories between the two data points.

Employee feedback over time
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Bar

Bar charts are easy for our eyes to read. Our eyes compare the end points of the bars,
so it is easy to see quickly which category is the biggest, which is the smallest, and also
the incremental difference between categories. Note that, because of how our eyes
compare the relative end points of the bars, it is important that bar charts always have a

zero baseline

Single series Two sefies Multiple series Single series Two series Multiple series

_ Calegory 1 _—A Category 1 _,u.,
13 Ca
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Area

Area graphs are to avoided except when to visualize numbers of vastly different
magnitudes. The second dimension you get using a square for this allows this to be
done in a more compact way than possible with a single dimension.

Interview breakdown

rrg 25
candidates onsite

HEE -
... gxtend 9 aflers.

16



To be avoided

Pie and donut charts
3D unless plotting in 3D
Secondary Y-axis

Chartjunk
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Pie Charts

Pie charts are really hard for people to read!

TechCrunch Coverage: 2005 - 2011
A slightly better pie?

MetworkiHosting, 1% nvestor, 1%
News, 2% __Music. 1% 1%\ ,-f"";"r

Enterprise, 2% ﬂﬂ“;"‘"

Mo Category, 3% ——
Video, 3% —

Advertising, 3% General Consumer

E-Commarce, 5%
Hardwarn, 6%

Entertasimment, 5% Soarch, 10%

____Cleamach, 1%

Social Networks, 12%

TechCrunch Coverage: 2005 - 2011
Bars are best!

General Consumer Web
Social Networks
Search
Mobile
Softward
Entertainment
Hardware
E-Commerce
Advertising 3
Video 3%
No Category
Enterprise 2%
Other
News 2%
Music
Metwork/Hosting
Investor
PR
Cleantech § 1%
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3D

Never use 3D to plot a single dimension. 3D skews our numbers, making them difficult
or impossible to interpret or compare. Adding 3D to graphs introduces unnecessary
chart elements

no exira information
3://' ‘\\

2,51
2.

15
14

0,51

0_
1 2 3

A .4

R T
information




Secondary X or Y-axis

When interpreting Figure 2.26, it takes some time and reading to understand which
data should be read against which axis.

Exhibit 18

Germany has achieved a significant reduction in its spending on active
labor market policies without an increase in national unemployment
Disposable budget for active labor market policies, 2003-10

135
103
33 313 38 =
2003 04 05 06 07 08 09 2010
s (DD O O O © © © @

unemployed
Million

SOURCE: Sundesagentur fUr Arbeit: McKinsey Gictal InsStute analysis
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Chartjunk

Chartjunk refers to all visual elements in charts and graphs that are not necessary to
comprehend the information represented on the graph, or that distract the viewer from

this information.
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Chartjunk

Examples of unnecessary elements that might be called chartjunk include heavy or dark
grid lines, unnecessary text, inappropriately complex or gimmicky font faces,
ornamented chart axes, and display frames, pictures, backgrounds or icons within data
graphs, ornamental shading and unnecessary dimensions.

DIAMONDS WERE A GIRL'S BEST FRIEND [P

Arerage price of 3 ong-gars] DHilawiens
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Good Graphs

Good graphs clearly show the important features of the data. They should always have:
title, *labelled axes - and a key
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Good graphs

They should *tell a story - and be memorable - but also have a low information to ink
ratio - and not mislead - the viewer. Some of the following examples of bad graphs
also give a corrected good graph. Choice of colour when designing charts and graphs is
also important to allow for colour blindness and black and white printing.
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Common errors

Leaving gaps/changing the scale in vertical axes

Uneven shading/colours

Unfair emphasis on some sections

Distorting areas in histograms (bar widths should always be equal)
Use of 3-dimensions instead of two

Misleading use of pictograms
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Questions and answers
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Thank You
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Books

e Edward R. Tufte. The Visual Display of Quantitative Information. Graphics 2001.
https:.//www.goodreads.com/book/show/17744.The_Visual_Display_of_Quantitative
_Information?ac=1&from_search=true8qid=cMoP2LwLen&rank=1

e Cole Nussbaumer Knaflic. Storytelling with Data: A Data Visualization Guide for
Business Professionals. Wiley 2015.
https://www.goodreads.com/book/show/26535513-storytelling-with-data
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