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Who | Am

| do research on
visualization.

 |'m also often a consultant

on visualizations for
internal and external
orojects.




Oth el Ta ‘ kS ;vgrhdy/l Exploring Big Data is

"What Designers and

‘ / 1) N Ot Visualizers Can Learn From

Fach Other”

G ‘\/‘ n g "Querying Temporal Event
Sequences”
Today



Where | Sit

use data visualization (largely) functio

nally

Most stuff on the screen is meant to in

- If the audience can't interpret it—it's not a visualization.

Orm Users

« Much of my work is about business intelligence



| have data.
Can you visualize it for me?

| want to see my annual sales!




Or the Minority

Maybe it'll look like Report!
the Matrix!

And everything will
become suddenly

clear!
Or something

spinning in 3D!




Well, some of our products are
selling very differently year after
year

We change both the color and the
sales pitch every year, and for each
store




Who is this for?

What visualization
would make most
sense here?

How do | describe
what | do today?

These People

How do | take on this
dataset?

| need to communicate
something about this
data

| need to learn
something from my
dataset

| want to monitor my
data

Not These

How do | get PowerBI
to build my
dashboard?

How do | use this
visualization in Excel?



visualizations




Data Counseling The Nonprofit Operation
Thermometer Tree

A Task-Oriented Multiple Views Conclusion
View of
Visualization
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What is “Data Counseling”?

Translating general questions into concrete
analysis tasks that can be performed over the
data

e Interviews
» exploratory data analysis

« prototyping




Carrying Out Interviews

[dentity Stakeholders Forming Goals
- Who owns the data = \What would you like to
- Where it comes from know that you don't today?

- How it got generated
- What its quirks are

« Who uses it?

« Who makes decisions
with it?

= \What story would you be
able to tell?



Case Study: The Nonprofit Thermometer



Case Study: The Nonprofit Thermometer
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Still Needed Days
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Cool Earth is a charity that protects
some of the world's most
endangered rainforest by working
from the ground-up with
indigenous communities to block
the advance of illegal logging.

We work by helping communities to
take legal control of their forest, to
defend their trees, get better prices
for their produce and ultimately,
create strong villages that control
their own futures.

Cool Earth works strategically,
focusing on areas of rainforest with
extraordinary levels of biodiversity
and which form a protective shield
for milliens of acres of adjacent

D»

Room te Read is an organization
that brings literacy to developing
countries by building libraries and
schools, providing teachers, and
giving scholarships to promising
young students.

We are raising $6000 USD to
establish a classroom library in
Asia,

Filled with print-rich decorations,
child-sized furniture and hundreds
of colorful books in the local
language, our library willinspire
generations of young readers and
provide a safe space to learn and
play.
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Enosburg Falls River Access Fundraising

Help us raise $189,250 to conserve 9.28 acres and over 1,500' of
shoreland on the Missisquoi River

M Vermont Housing and Conservation
Board $120,285

m Fields Pond Foundation $6,000
M DEC Fish and Wildlife $6,000
W Habitat for Humanity 51,600
MW Enosburgh Conservation Fund

510,000

m Donations received as of 4/9/12
from 41 donors 511,078

© Guaranteed Pledges $6,500

M Remaining $27,787




What's wrong with the current tool?

* [ just convinced a billionaire to give half-a-million dollars. That
gets us 30% through the campaign, but | aon't have two more
billionaires sitting next to him.

« A segment of our donors are sitting this one out!

How do | understand and communicate how our
capital campaign is doing?



Operatlonauzatmn




Operationalization

Systematically reducing a high-level, ambiguous, data-free
question into specific tasks over the data, which can be
addressed with definite answers and visualizations



Operationalization Tree

construct for guiding the operationalization

helps in identifying what is ambiguous
provides structure for designing a visualization solution

data constrains the problem

data adds a layer of specificity that is actionable



The Operationalization Tree

guestion
task
action the thing you want to do
ObjeCt the items you want to take action on

descriptor the value you will measure for the objects

partition  the way the data divides



Nelglelte)il

qu estion how is our capital campaign doing?

task understand & communicate the current state of the capital campaign

action describe
object the capital campaign
descri ptor  how well its doing

partition -



Tree Descent

- Look for ambiguous  * Refine for a solution:

objects, then Ao
partitions and + An equation

descriptors

« Do we understand what this is?
Do we know how it
corresponds to the data?



The Operationalization Tree

guestion

‘question.

action
object
descriptor

partition

the thing you want to do
will help choose a specific visualization or interaction

the items you want to take action on
will correspond to rows of the data

the value you will measure for the objects
will correspond to measures

the way the data divides
will correspond to dimensions and grouping keys



Refine the Tree

Interviews

« What would it mean to have a “lot” of this?
» How can you tell groups apart?

* How does this vary?

« How does this look in the data?




Refinement

 Descriptor:
"now well it is doing”

o |Interview: What would it

mean for the campaign to be
doing well? What would you
need to understand?

« A: For each of three types of

donors, | need to know how
many we've reached out to,
now many have responded,
and what they're giving.



Three Classes of Donors

» We have different groups of donors, each of which
needs to be treated differently.

» Type | donors give lots of money.
» Type Il donors give less money, or lots of money irregularly.
» Type Ill donors give some money, irregularly.



Nelglelte)il

. “How do | understand & communicate how many donors we've
g uestion reached out to, and their giving rates, for our capital campaign — for
each class of donors?
task
action understand and communicate
object donor, in the scope of this campaign

descriptor outreach, giving rate

partition donor group

How could you tell whether
someone is a group 2 or a
group 3 donor?



Donor Group
« LYBUNT: Last Year, BL

« SYBUNT: Some Year,

When did they last give?
How much did they give?

t Unfortunately Not Thi

S Year

But Unfortunately Not |

What is their capacity to give?

his Year



A langent, on langents

Domain experts love to tell you ... how donors move between categories

p . ... how long-term donor cultivation works
about additional compIeX|ty ... the difference between annual fundrgisg

campaigns

- Will that additional complexity

ggrorm this picture?
would we learn from this
extra fact?




What decisions would knowing this fact

Expe rtS change?
CO m m u r‘] ‘C atl n g What does the viewer need to know?

with experts
- 4D




Donor Group

« When did they last give? \\)('(\(\
« How much did they g™ ¢ 2 O

+ What is their can \ cC
176 o0 € ¥ unately Not Th

S Year

« SYBL \O . out Unfortunately Not

‘Nis Year



Reaching the leaves

"How do | understand & communicate how many donors we've
uestion reached out to, and their giving rates, for our capital campaign — for
g gwing p pag

each class of donors?

action
object donors what (s the group & giving history for a donor?
descriptor Identify group & giving history for a donor
partition action
object
descriptor
partition

Ok, looks pretty good!



Reaching the leaves

"How do | understand & communicate how many donors we've
uestion reached out to, and their giving rates, for our capital campaign — for
g gwing p pag

each class of donors?

action
object
descriptor  giving rate What is the giving rate for this donor group?
partition Describe the giving rate for a donor group?
action
object
descriptor

partition



Using EDA to understand leaves

» All the people in Tier Il who —

gave during the phone

campaign, by giving amount




How many donors we've reached out to

Different methods of outreach depending on
donor group (coffee vs galas vs newsletters)
individual history

Fscalating cost, but increasing returns
NO need to reach out to someone who already gave

Database has CRM information with all contacts






Climbing Back Up

T the result is ... e |f the result is a
.. avalue, we can chart or a graph
:  Find breakpoints
bUbb|e.|t Up . « Send up a selection
... a series of different -+ Create a compound
visualization
values:

- multiple series
« Selector or pager



Prototypes & Design Probes

Low fidelity

paper mock-ups digital mock-up existing chart tools

plotting & scripting

low time & energy commitment
fast iteration
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bespoke viz

high time & energy
slow iteration
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Abstract questions

Interactive, compound
visualizations

High-level prototypes

EDA, simple visualizations
Detailed questions



t's an interactive cyclic process

Look at
data

Data
analysis

Prototypes



The Tree, and the Process

* Interviews » Going down...
» Find tasks and questions « Seek out ambiguous terms
- figure out what data is  Correct them, make them
available more specific

» Sanity check
operationalization

. EDA » Coming back up...

D) - Fill in gaps with the results
= OtOtypeS Propagate upwards to remove

. "If we looked at THIS question, ambiguity
it would look like THAT"




t's a Task, Not a Visualization

- D




Linking Visuals to Tasks

« How much of a thing is there?




Linking Visuals to Tasks

» How are groups different from each

M other?




Linking Visuals to Tasks

B ]

» How does something change over
time?




Linking Visuals to Tasks

A Ak

» Do things fall into groups, or follow
a rule?



Linking Data to Tasks

» How much of a thing is there?

» How are groups different from each
other?

» How does something change over
time?
» Do things fall into groups, or tollow
——
& = —— + How does a thing vary under

e amemna  CONAItiONs?




Cross-Cutting Concerns

» Main encoding channels: Space,
Color, Size

« Height & position are easy to
compare;
color is harder

» Lines connect things
continuously

. T
d

nings that are closer together

‘e easler to compare




Multiple Views

- <D




Chocolates cutsell Biscuits

[ ]
|qﬂ MNo matter what the region is, chocolates are outselling bi
a u | p e S 5 25 WEST

» Compare condition: “For
each condition, compare
behavior”

CHOCOLATES

Crime Rates in the US - 2003 vs. Election Results - 2004

Viclent cnimes per 100,000 people Murders per 100,000 people
I =0

M5 A 5T 7l

5 B N |
Rapes per 100,000 people

A |

Souree. Crime i the Linited States, 2003 FBI, Unifgrm Crime Reports




Multiple Views
» Brushing & lin

king

« Animation
 Overlays

« SPLOM: for mult

dimensions
combinati

Jolfs

in all

Oons




Conclusion

e The operationalization tree
 Visualizations fulfill tasks

« \Visualization creators:

« Can help systematize the questions you ask

« \Visualization learners:

 Can help direct your process



'd love your feedback and questions

@fisherdanyel
danyelf@microsoft.com

httﬁ:“research.microsoft.com/~d
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