
Interactive Data Graphics

• What is understood by the term interactive?

• What does interactive graphics mean?

• Interactive graphics

– Principles

– Practice

– Particulars

Interactivity in software

• PRIM9 (see stat-graphics.org/movies/prim9.html)

• Excel

• Data Desk, JMP, ViSta

• ggobi

• R

• MANET, Mondrian, GAUGUIN, SEURAT

• iplots

• iPhone, iPad, …

Dynamic Graphics
(are ≠ interactive graphics)

• Changing point sizes

• Altering levels of alpha-blending

• Animation through categories

• Animated zooming (including censored zooming)

• Varying binwidths and other parameters

• Sliders 

• Rotating plots

• …

– Movement not interaction

• Redelmeier and Singh (2001)

• Survival distributions of Oscar-winning actors and actresses (and of 

nominees)

• Comparisons with others in the same film

– Six binary variables (e.g., gender)

– Birth and death years

– Nos of films, nos of wins/nominations

– Years of first film/nomination/win

Example: Oscar survival data



R or Interactive Graphics

R
Summary statistics

— means, sds, quantiles
— frequency tables
— correlations

Graphics
— single plots
— several plots one window
— small multiples

Models

Mondrian
Graphics

— multiple plots
— multivariate plots

Interaction
— querying
— linking
— zooming
— varying
— reordering

Interactivity hierarchy
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cursor moves across their location. For instance, it is easy to switch be-
tween barcharts and spineplots using a command located along the base
of the display. Some may be made discreetly available like the anchor-
point and binwidth slider controls for histograms in MANET.

The best way to make commands available to users is a delicate inter-
face question. It depends on how frequently the command may be needed,
on the user’s level of knowledge of what might be worth doing in any sit-
uation, on what kind of help is provided, and on how often the package
is used. There will clearly be no one best way, and the most sensible ap-
proach is to provide access in more than one way: shortcuts for the ex-
perts, pop-ups to offer guidance, and menu items as backup giving an
overview of all commands.

The object-verb paradigm (select the object you want to act on and
then what you want to do with it) is the natural approach for exploratory
work. It also makes it easier to offer the user support with screen hints or
pop-up menus, as for most objects there are only a limited number of pos-
sible options. Commands may be provided in a variety of ways, ranging
in decreasing immediacy of interaction from cues over keyboard short-
cuts, sliders, pop-up menus, floating controls (palettes or dialog boxes),
pull-down menus, modal dialog boxes to command lines. The amount of
information that can be specified with these controls ranks in reverse or-
der: cues just allow a binary switch, keyboard shortcuts a single action,
sliders control a range of values, palettes and pop-ups offer command
selections, while menus and dialog boxes offer the full range of user in-
teractions. Floating controls remain open while the changes entered in
them take place. With a modal dialog box, the dialog takes control of the
process and changes are only made after the box has been dismissed with
“OK” or a similar command.

Exploratory data analysis (EDA) has to be flexible and fast. There are
many ideas to be checked, and analysis should neither be held up nor dis-
tracted by the interface. This has two implications: firstly that frequently
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Fig. 4.11. Hierarchy of user interface controls according to their information con-
tent, complexity, speed, and context preservation.

Ideal is direct manipulation of the data objects 
and statistical objects with immediate response

IG Advantages

• Direct querying

• Multivariate information via linking

• Fast, flexible analyses (including sensitivity analyses)

• Running through alternatives quickly

• Experimental reformatting

• Versatile reordering

• Generate ideas/hypotheses

• and

– not letting computing get in the way of thinking

IG Disadvantages

• Not mathematically defined

• Difficult to record the process

• Cannot replicate analyses

• Difficult to save results of analyses

• Can often not test results statistically

• Not presentation graphics quality

• Data dredging: you always find something



Top  chart: Recent
Wisconsin  dairy  cow
populations  are  at  the
low est  levels  in  85
years  -­-­  but  today's
cow   produces  three
times  as  much  milk  as
her  1924  counterpart.
Lower  chart: Since
then,  total  dairy
production  has
increased  by  tw o  and
half  times.

Data  source:  National
Agricultural  Statistics
Service.
Chart:  Kate  Golden/
WisconsinWatch.org.
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Total  milk  production

2009: Wisconsin  farmers  produce
tw o  and  a  half  times  as  much  milk

as  in  1924.

Number  of
cows

1944-­1945: Peak  dairy  cow
population,  at 2.4  million  head.

2009: 47  percent  few er  cow s  than
in  1944-­1945.

Milk  produced
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Fewer  cows,  but  more  milk
Dairy  cows  and  milk  production,  1924-­2009
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12 AM 12 PM

Sleeping
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Eating and drinking
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Household activities
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Shopping
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Family care
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Working
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Religious activities
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Socializing
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Watching television
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Sports and recreation
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Correspondence

0%
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Everyone
The essentials — sleeping, eating, and working — take up the better part of the day, often ended with
watching television.

Everyone
Men
Women

Age 15 to 19
18 and over
75 and over

With children
Children under 3
No children

How Americans Spend Their Day
The American Time Use Survey measures how people spend their day. Participants, aged 15 or older, keep track of everything they do for a
day and are then interviewed over telephone. Based on responses from thousands between 2005 and 2009, this shows estimates for the
percentage of people spending time sleeping, eating, etc during the hours of the day. Read more...

By Nathan Yau, FlowingData; inspired by The New York Times

(Not tested in IE)

How Americans spend their day (2)


