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graph

A slang term for a sketching of what someone
plans on tagging.
graffiti.

boy 1: Hey check out this graph i drew in science
class.

boy 2: It looks good call me when you want to hit
up.
by Eamz February 08, 2007
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Graph

A word used in the north west around the area of
Manchester and Liverpool

It means "bad" or something that is "annoying" as
in "mate that was well graph” or " stop being so
graph”

" that was so graph”
" stop being so graph”

by oli hughes November 07, 2012
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graph

Graph- Mythical 1337 Creature. The peak of
gaming excellelance.

see leet uber

Antonyms non-factor

That was SO Graph.
He killed that thing with Graph like Skills.

by BoBO1 June 10, 2005
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NOUN \'graf\

A DIAGRAM REPRESENTING A SYSTEM OF
CONNECTIONS OR INTERRELATIONS AMONG
TWO OR MORE THINGS BY A NUMBER OF
DISTINCTIVE DOTS, LINES, BARS, ETC.

DICTIONARY.COM
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Percent of Visualization Source by Visualization Type

Bars 25.4%
Table [N HEEEEEE BE NN 17.4%
Diagrams 15.6%
Lines [ININININ 1 HEEE T 13.4%
Maps 10.2%
Points | [0 H ] ] 6.5%
Area ] B | 3.8%
Circles | B 1 ] 3.2%
Trees and Networks 2.4%
Distribution [ | | | 1.0%
Grid and Matrix 1.0%
Text| | | | 0.1%
0% 10% 20% 30% 40% 0% 10% 20% 30% 40%0% 10% 20% 30% 40% 0% 10% 20% 30% 40% 9% of
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Scientific Publications Infographics News Media Government and

World Organization

Borkin et al What makes a Visualization Memorable? 2013 IEEE
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#3 News media #4 Government Reports

Borkin et al What makes a Visualization Memorable? 2013 IEEE



A visualization was more memorable if...
it contains human recognizable objects.

Bond Boom
Companies are
tapping the Asian bond markets.

Doilar value of bond sales from companies in
the Asla Pacific, exciuding Japan, as of Jume 7

Borkin et al What makes a Visualization Memorable? 2013 IEEE



A visualization was more memorable if...
it is distinct.

Bond Boom
Companies are increasingly
tapping the Asian bend markets.

Dollar value of bond sales from compandes in
the Asla Paciic, excluding Japans, as of Jume 7

Borkin et al What makes a Visualization Memorable? 2013 IEEE



A visualization was more memorable if...
it is a distinct visualization type.
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A visualization was more memorable if...
it is colorful.
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A visualization was more memorable if...
it is visually dense.

Figure 2 Distribution of major causes of death in girls under
five years: of age, including disease-specific contribution

of undernutrition, 2004
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A visualization was more memorable if...
it has a low data-to-ink ratio.

Projections of financial stability program returns/costs, based on latest estimates
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GRAPHS AREN'T ALWAYS NEGESSARY






Table

Interest Before After
Excited 19 38
Kind of interested 25 30
OK 40 14
Not great 5 6

Bored 11 12

Data courtesy of Cole Nussbaumer

Example courtesy of Hanspeter Pfister



How do you feel about doing science?

Before After

Interest

B Excited
Kind of interested
OK

Il Not great

B Bored

14

25

40

30

Example courtesy of Hanspeter Pfister



: C 2 Interest
How do you feel about doing science? B Excikud

Kind of interested
B Not great
Il Bored

0 10 20 30 40 50 60 70 80 90 100
Level [%] #

Example courtesy of Hanspeter Pfister



How do you feel about doing science?

Interest
Bored Not great oK Kind of interested Excited
40 40
35
- 30
- 25

[

[i}]

20 19

15 14
£ 12
10
6

. 5

0

Excited about science

Before the program, the majority of children felt just OK about science. After the program, more children were Kind of interested and

Example courtesy of Hanspeter Pfister



Opinion change to the question: How do you feel about doing science?

Kind of

interested

o« I

Not great
| D |
-26.00 26.00

Bored

-25 -20 -15 -10 5 0 5 10 15 20

Difference in Level

Example courtesy of Hanspeter Pfister



How do you feel about doing science?

70 Some interest, 68
65
60
55
50
45 Some interest, 44
_40 048 Excited, 38
=
235
= |
30 Kind of interested, 30
25 Kind of interested, 25
20
Excited, 19
15 0K, 14
Bored, 11— Bened, 12
10
5 Not greet, 5 Not great, 6
0
Before After

Example courtesy of Hanspeter Pfister



After the pilot program,

687

of kids expressed interest towards science,
compared to 44% going into the program.

Example courtesy of Hanspeter Pfister
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DATA DEFINITIONS
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QUANTITATIVE  QUALITATIVE
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1 | DATA

2 | WORKING PARTS

3 | GRAPH TYPES

4 | WHAT ARE WE TRYING TO SHOW?
5 | EXAMPLES & EXPLANATIONS



GRAPHS:
WORKING PARTS



Title of this Graph
A description of the data or something worth
highlighting to set the stage.

100 units

Jan. Feb. Mar. Apr. May June July
2012

Source: Somewhere reputable

Nathan Yau, Data Points



Title of this Graph

A description of the data or something worth
highlighting to set the stage.

100 units

Jan. Feb. Mar.
2012

Apr. May June July

Source: Samewhere reputable

Nathan Yau, Data Points

Visual Cues

Visualization involves
encoding data with
shapes, colors, and
sizes. Which cues you
choose depends on
your data and your

goals.

Coordinate System

You map data
differently with a
scatterplot than you
do with a pie chart.
It's x- and
y-coordinates in one
and angles with the
other; it's cartesian
versus polar.



Title of this Graph
A description of the data or something worth
highlighting to set the stage.

100 units

Jan. Feb. Mar. Apr. May June July
2012

Source: Somewhere reputable

Jon, Feb. Mo ApL May June July

Title of this Graph

A description of the data or something worth
highlighting to set the stage.

unity

202

Nathan Yau, Data Points

Scale

Increments that
make sense can
increase readability,
as well as shift focus.

Context

If your audience is
unfamiliar with the
data, it's your job to
clarify what values
represent and
explain how people
should read your
visualization.
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GRAPHING:
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GRAPHING:
COORDINATE SYSTEMS




VISUAL GUES +
COORDINATE SYSTEMS




Visual cues

Position Length Angle

Dérecion

Coordinate
systems

Geographic 4

Nathan Yau, Data Points

Area or Volume

Color




Linear
Values are evenly spaced

| | | I |
0 1 2 3 4

GRAPHING: Dhcrte pacement i bin
SCALE s < b &

Percent
Representing parts of a whole

I | I I |
0% 25% 50% 75% 100%

Nathan Yau, Data Points



Logarithmic
Focus on percent change

| | ] | 1
1 10 100 1,000 10,000

GRAPHING:
. Categories where order matters

SGALE ] | | | !
Horrible Bad Okay Good Great

Time
Units of months, days, or hours

[ [ l | |
Jan. Feb. March Aprii  May

Nathan Yau, Data Points



GRAPHING:

CONTEXT

Figure 1. chicken
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GRAPH TYPES:
HEAVER HITTERS




GRAPH TYPES:
OTHER




GRAPH TYPES: A
EXOTIC




1 | DATA
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3 | GRAPH TYPES
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PATTERNS
AND SHAPE

INCREASE
DECREASE
COMBINATION
OUTLIER
NOISE



Visual Cues

Position Length Angle Direction Area or Volume Color
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CONCEPTS

COMPARISON
TRENDS
DISTRIBUTIONS
PROPORTIONS
CORRELATIONS



COMPARE ITEMS TRENDS OVER TIME

Comparison

What would you
like to show?

— Distribution

Relationship —

Composition

CORRELATION DISTRIBUTION
PROPORTIONS

Juice Analytics — Graph Chooser | Extreme Presentations.com



Chart Suggestions—A Thought-Starter

Variable Width Table or Table with Bar Chart Column Chart Circular Area Chart Line Chart Column Chart Line Chart
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Juice Analytics — Graph Chooser | Extreme Presentations.com




CATEGORICAL DATA:

COMPARISON/COMPOSITION




Categories

When your data is straightforward, with a value for each category, these are easy to

read and create.

Bar graph Symbol plot

With length as
visual cue, useful
for straightforward
comparisons

Nathan Yau, Data Points

Can be used in
place of bars, but
can be hard to
see small differ-
ences



Parts of a whole

The categorical breakdown within a population can be interesting, and you might
want to keep the groups together, although often not essential.

Pie chart Stacked bar chart

Often used to
show poll resulis
and can also be
used for raw
counts

Parts add to 100
percent, typically
sorted clockwise
for readability

Nathan Yau, Data Points



Subcategories

Data can have a hierarchical structure, which can be important in data interpreta-
tion and it often allows for different points of view.

Treemap Mosaic plot

Shows hierarchi- . Allows comparisor

cal structure in a A across multiple

compact space, categories in one
R

area often com- view
bined with color

C D E

Nathan Yau, Data Points



65% of the market is controlled by companiesBand C

Company Percentages of Total Market Share
0% 5% 10% 15% 20% 29% 0% 5% 0%
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Hanspeter Pfister
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W new folds

O new folds, parial
sirnila rity

@ putative analogs

M putative homologs

M recognizable homologs

O hypothesis about function

B no hypothesis about
function

Hanspeter Pfister



RELATIONAL DATA

CORRELATION
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Points per game

15 oo

[+ ]

20%

Usage

Nathan Yau, Data Points



RELATIONAL DATA

MULTIPLE VARIABLES




Points per game Points per game

0% 10% 20% 30% 40% 0% 10% 20% 30% 40%

Nathan Yau, Data Points



Points per game
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Nathan Yau, Data Points



Games Usage Field Ffree  3-point Turn-  Turnover Minutes  Points Rebounds  Assists
played goal % throw®% % overs ratio per per pet per

Nathan Yau, Data Points




Games Usage Field Free  3-point Turn- Turmover Minutes  Points Rebounds Assisis
played goal% throw% % overs ratio per per per per




Games Usage Field Free 3-point Tum- Tumover  Minules Points  Rebounds  Assists
played goal®  throw & Fa GVers ratic per per per per

Games Usage Fleld Free 3-paint Turn- Tumover  Minutes Foints Rebounds  Assists
played goal 7 throw % o overs ratio per per per per

Nathan Yau, Data Points
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DISTRIBUTIONS



Distribution Summary

You can visualize data at different granularities with the charts above. These show key
values for a less specific view of distributions.

Box plot

Violin plot

Shows range,

I_

median and

I guartiles

Nathan Yau, Data Points

A combina-
tion of a box
plot and
density plot



Distribution of one variable

You can see where data is clustered and see any outliers by keeping frack of where
they sit on @ value axis.

Histogram Density plot
0= Value axis on 03 = a Like histo-
0.0 the horizontal 0.2 \ gram but
and density ' continuous
0. - on the vertical 0.1 instead of
bins
0 0 ] T
2 0 2 4 %, 0 2 4

Nathan Yau, Data Points



Distribution of multiple variables

Sometimes values come qs pairs, and it makes sense to show both values at the same
fime.

Heat map Surface plot

Density on a Shows same

a 2-0 plane, patterns as

using color as heat map,

visual cue but uses
height
instead of
color

Nathan Yau, Data Points
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Nathan Yau, Data Points
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Oudlier Lower Lower Median Upper Upper
fence quartile : - quartile fe nce

45 inches 50 55 &0 &5 70 75

Nathan Yau, Data Points



Group Group Group Group
1 2 3 4
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Nathan Yau, Data Points



One-inch bins Two-inch bins

Small bins shows variations at higher You see less variation, but the distribution
granularity. around the median is more obvious.

Half-foot bins One-foot bins

You can see distribution around the The spread of the dataisn’t as abvious.
median, but you can only see some because the larger bins show less deidail.
variation.

40_

Nathan Yau, Data Points
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EXAMPLES







71 graph i3 @ means to-an end.
‘Yow need to-understand the
end to find the best meana...

Jackie, hot air
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