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Exploratory analysis vs. Explanatory analysis

e Exploratory
— Analysis conducted when we need to understand the data

— Questions are made and we answer them using statistics
or visualizations

— Visualizations are not perfect
e Explanatory
— Aims at “polishing” the results of the explatory analysis
— Highlights the insights obtained
— Is often coupled with a story or demand

Steps

* Data extraction

e Data cleansing

* Exploratory analysis
e Data analysis

e Sharing
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| have a dataset and | need to present it to
someone else.

How can | do so, effectively?

Analyze the following image.
What can you infer about it?
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WEEKLY FORECAST WERATHER TEAM @

Average
High 64°

What temperature would you estimate for Sunday?

10



27/03/24

WEEKLY FORECAST WERTHER TEAM @

Average
High 64°

WEEKLY FORECAST WERTHER TERM O WEEKLY FORECAST WERTHER TERM @ I

Average
High 64°

Average
High 64°
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Effective data visualization

* Visualizations are means to communicate, and thus,
we must ensure that the reader acknowledges the
same information we intended to divulge

» Suggestion: triple-check the checklist that comes next

* We will work on this topic following a “reductio ad
absurdium” approach in the sense that we will check
what should NOT be done

14
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Checklist

* Title

* Axes labels
* Axes units

* Legend

* Scale

* Order

* Colors

* Textsize

* Chartjunk

15
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What deems a visualization poor?

. A visualization is poor if our message is unclear

. This means we should avoid:

- Ambiguity
- Lack of information
- Omission
- Distraction
17
Example
7] . The difference
% = between the bars is
4 o somewhat small, but
: the scale makes us
... believe the difference
- is huge
[ NOW l | JANUARY 1, 2013 Ix o
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Example

Is it possible to say that the interest in science increased

with the camp?

HOW DO YOU FEEL ABOUT SCIENCE?

PRE-CAMP POST-CAMP

BORED
 NOT GREAT " NOT GREAT
® oK ® OK
@ INTERESTED @) INTERESTED
) EXCITED @ EXCITED
19
Example

Which of the regions below is larger?

= Paul = Bryan = Susan Jane = Paul = Bryan = Susan Jane

Bryan or Paul? What about here?

20
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Visual components

Data visualizations are tailored using the following
components:

- al. 7 o@ Wl mea

Volume Difference

Position Length Angle/Slope

Color hue Color Saturation Contrast Texture

21

Chart Junk

When deciding which
components we should use, it is
a good idea to think about what
NOT to use

. Tufte created the "data-ink ratio”
concept, which is the relation
between the ink required to plot
the data and the ink used for the
rest

The Visual Display

EDWARD R. TUFTE

of Quantitative Information

22

10



27/03/24

Chart Junk

Series 1

Series 1

Linear (Series 1)

Hamburger

23

Chart Junk

Preferéncia por alimento

4.5 43
35
215
ii5

0.5

Pizza Hamburger Bacon Salada

24
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Chart Junk

Colors can be used to highlight something!

Preferéncia por alimento

45
4
35
3i5
5
2i5)
25
2
15 : 1)
1
0.5
0
Pizza Hamburger Bacon Salada
25
Chart Junk : :
What is your feeling about
these plots?
* Defects of Space Shuttle O-rings
History of O-Ring Damage in Field Joints (Cont) Damage . SErC IS e
b-Ring Challenger launch
femp
.F'
SRM 1 1 2 33 44 665 66 77 838 9 1010 1111 121
No. AB AB AB AB AB AB AB AB AB AB AB AB
Pass 0000 00 0 0
20 30 40 50 60 70 80 9N
Outside temperature (°F)
26
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What problems do you see here?

U.S. SmartPhone Marketshare

RIM
Apple
Palm
Moatorola
Nokia
Other

Gartner f

28
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And here? '
THE WORLD GUP'S BIG GUNS

% OF TEAM'S RUNS SCORED BY TOP SCORER

WILLIAMSON
30.23

KUSAL
PERERA
18.16

POORAN
20.01

SHAKIB
28.25

DU
PLESSIS
21.06

WARNER
25.02

esen cricinfo

29

Mortes de Covid-19 no Brasil

75% das vitimas tinham doengas associadas

Cardiopatia (521)
[ piabetes (383)
Pneumopatia (127)
[ | Doenga neuroldgica (86)
B Doencarenal (71)
| Imunodepresséo (66)
M obesidade (48)
M Asma (28)

Gréfico: G1 « Fonte: Ministério da Satide

14
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% of people who believe vaccines are safe,
by country and global region

Dark vertical lines represent region medians

30

Japan

40 50 60 70 80 90 100
: i : : : Bangladesh

South Kofrea Taiwan

B India
A5|a é

Chma
New Zea|and

Middle East and |  o®rad ="
North Afrlca ’
|

Iran :
Algeria@ ® leya 5 '
g (\}Rwanda
' & Ethiopia
: ; i @® Ltbena
: 5 | & .
Sub-Saharan 4
Africale €
31
32
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The progression of world GDP - percentage of world GDP by major countries/regions. Are current
trade tensions really an attempt to stymie China’s impressive rise?

B China India ®mUS = UK ©Japan mGemany MFrance © Ancient Super-Civ M ltaly
100%
0%
80%
10%
60% -
50% T
40% -
30% -
20%
10% -

0%

11600 1913 1936 1953 1960 1967 1974 1981 1983 1995 2002 2009 2016 2023

Source: BofA Merrill Lynch Global Research, Angus Maddison, IMF GDP data and estimates between 1980 and 2024. Andent super-
civilizations indude Greece, Turkey, Algeria, Irag, Egypt and Iran.

33

AMERICANS WHO HAVE
TRIED MARIJUANA
CBS NEWS POLL|

43%

21% LAST YEAR

34%
1997

HIGH SUPPORT FOR LEGALIZING MARIJUANA (‘B\\
MORE THAN HALF OF AMERICANS SAY THEY'VE TRIED POT

34
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If you’re not satisfied enough...

35
. . . .
. Variables If Statements . Loops Dialogue

7

6

5

4

3

2

1

0 - — E— .

Game (Scratch) Music Video (Scratch) Storytelling (Alice)
‘igure 12. Use of Programming Constructs in Game, Music Video, and Storytelling Projects (Per 100 Lines of Code)

36
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Fig. 14. F-scores obtained with different minWin
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06

F-score
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0.2

Fig. 15. F-scores obtained under different adaptive window strategies
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RS 21.483,96

R$ 13.741,83

AR A

38
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References

Most of these visualizations were obtained from
https://badvisualisations.tumblr.com/

39
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Gestalt principles
* Proximity

e Similarity

* Enclosure

e Closure

* Continuity

* Connection

41

Proximity

e Things that are closer to one another are perceived as

belonging to a same group

42

20
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Similarity

* Objects that share shapes, sizes, colors or orientation
are perceived as belonging to the same group

4441 ddg
>»roee))
>00000)
0000000
>00000)
>»rooee))
444 1 ddg
EEEN
EEEN
EEEN

43

Enclosure

* We observe objects that are enclosed together as
belonging to the same group

44

21
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Closure

* We perceive objects
as a whole even
though some parts
are missing.

45

Continuity

How would you separate these items?

e Our eyes seek the most “natural” and “smooth” path
between objects, even though they may not exist

46
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Continuity - 1

47

Continuity - 2

=)

3
—

48
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Connection

* We tend to perceive connected objects as a group

o | an o0
e o0 o0

e
(=

e Connection is often stronger than color, shape or
Size

49

Analyze the following visualization (5 minutes).

Next, you will be asked a (tough) question about it and
the gestalt principles.

50

24



27/03/24

Market size over time

SALES ($USD BILLIONS)

$3.0 in July, wher

pulled from the market. T:

at reduced volume for the rest of the year

2019: The year started at less than
increased markedly in February, when a

study was released. Total sales have increased

te ] to continue

The latest ast is for $2.4B in monthly sales by

JIFIMAIM|J|J|A|S|O|N|D|J|FIM|AIM|J|J|A|S|O|N|D

2018

2019

51

Which Gestalt principles have been used?

52

25
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Which gestalt principles have been used?

* Proximity:
— Indicates that the y axis, title and labels must be read
together
— Clarifies that the data labels and markers are related

e Similarity:
— The similarity of colors (orange and blue) with the text is
used to connect things

53

Which gestalt principles have been used?

* Enclosure:

— The gray region is used to differentiate the forecasts from
the historical values

54

26
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Which gestalt principles have been used?

* Continuity:
— The dashed line is used to connect the forecasts in the
right section of the plot

e Connection:

— In the line plot, all points are connected and make the
trend easily visible

55

Which visual components would you change in the
following visualization? (5 min)

56
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Time to Close Deal
Goal = 90 days

uDirect Sales  mIndirect Sales

27/03/24

. Removing the external blue lines

The lines between the title and the plot, as well as the
most external line are unnecessary

The enclosure principle allows us to visualize the plot
without them

58

28
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Time to Close Deal
Goal = 90 days

# Direct Sales  ®Indirect Sales

2. Remove the grid lines

* Removing the grid lines, our attention is drawn to the
data

60
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Time to Close Deal
Goal = 90 days

LA N A
YQ é{b‘\ %0 00 ‘\o

»Direct Sales  ®Indirect Sales

27/03/24

3. Remove the zeroes from the y axis

* The extra zeroes in the decimal places are not required

* ltis also interesting to change the y axis scale for 15-
day intervals

62

30
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Time to Close Deal
Goal = 90 days

w
0
o
-
O
(®]
[t
9
<
o

GF P B N N N B
W @Y @@

# Direct Sales  ®Indirect Sales

4. Eliminate diagonal texts in the x axis

* Diagonal and vertical texts are polemic

* Whenever possible, prefer horizontal texts

64

31



Time to Close Deal
Goal = 90 days

DAYS TO CLOSE

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

= Direct Sales  ®Indirect Sales

27/03/24

. Decrease blank spaces

Avoid having unnecessarily big blank spaces between
bars

Useful due to the connection principle

A good practice, however, is to keep blank spaces
between bars from different categories

66
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Time to Close Deal
Goal = 90 days

120.2

w
7]
o]
pu |
3]
o
-
L
Z
a

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

u Direct Sales  ®mIndirect Sales

6. “Drag” the labels to the bars

* Whenever possible, round the values

68
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Time to Close Deal
Goal = 90 days

w
2]
o}
P |
3}
o
'—
g
<
a

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

» Direct Sales  ®|Indirect Sales
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7. Eliminate the data labels

* They axis is redundant with the numbers provided in
the labels

* Important: remove or not to remove?

— It depends on the context:
* The exact values are required?
* Or the trend is more relevant?

70
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DAYS TO CLOSE

Jan Feb Mar
2019

Time to Close Deal
Goal = 90 days

Apr May Jun

» Direct Sales

Jul  Aug Sep Oct

® |ndirect Sales

Nov

Dec

27/03/24

8. Make it a line plot

72
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Time to Close Deal
Goal = 90 days

DAYS TO CLOSE

e

N\

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

—Direct Sales =-=Indirect Sales

9. Apply the legend to the plot

* Using the proximity principle, we can label our lines
inside the plot itself

74
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Time to Close Deal
Goal = 90 days

w
(%]
o
)
O
o
=4
g
<
(=]

\. //\/ /\J\ N} indirect

* Direct

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019
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10. Changing the legend color to adhere to the data

* Proximity and similarity

76
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Time to Close Deal
Goal = 90 days

w
n
o}
-d
3}
2
e
z
a

/\//\ Indirect

Direct

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

11. Title position

* Do not forget how we read (zigzagging z’s):

11—

5 s

—

* With this small change, the reader will focus on the title
before anything else

78
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Time to Close Deal
Goal = 90 days

135 -
120 -
105 -
90 -

75 4 /
s Indirect

45 - Direct
30 -
15 1
0

w
(2]
o
-
0
2
¢
Z
o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

27/03/24

12. Removing the title color

* |s the color from the title anyhow related to the
“indirect” component?

80
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Time to close deal
Goal = 90 days

135 1
120 -
105 -
90 -

75 A
. \N g Indirect

45 - Direct
30 -
15 -
0

w
0
(e}
o
O
(]
-
g
x
o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019
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13. Adding the goal to the plot

* The goal to make a deal is 90 days

* This infromation can be added to the plot to make the
analysis of the curves more visual

82
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Time to close deal
135 4

120

105 -

DAYS TO CLOSE

90

27/03/24

60 -

45

30 S

i /\v/\ Goal
75 - \/ \

Indirect

Direct

Jan Feb Mar Apr May Jun Jul Aug Sep
2019

Oct

Nov Dec

14. Testing different approaches

SOLID DASHED
Goal Goal
Indirect Indirect
THIN & DASHED THIN, DASHED & CAPITALIZED

84
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Time to close deal
135 1

120 -

105 -

DAYS TO CLOSE

90 -

75 A

Indirect
60 -

45 - Direct

30

15

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

15. Removing colors

* We have enough separation between the lines

86
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Time to close deal

135

DAYS TO CLOSE

Indirect

* Direct

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

2019

16. Drawing attention

* Depending on the audience and goal of the
visualization, we may draw the attention to one of the
lines

88
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Time to close deal: indirect varies over time
135

120

105

DAYS TO CLOSE

\\"\
\‘\\/'/‘ \ / \\\ Indirect

\ Direct

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2019

17. Focusing on other aspects

* We can focus on other aspects, depending on what we
intend to highlight

90

44



27/03/24

Time to close deal: indirect sales missed goal 3 times

135
120

120

105

DAYS TO CLOSE

90

75

Indirect
60

45 Direct

30
15

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2019
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Colors

* One of the most commons mistakes in visualizations
regards the poor selection of colors

e Generally, all visualizations should use 2 colors, unless

more are indeed needed

* Colors can be used to highlight things

* |f colors are needed, avoid intense colors

— Prefer colors with higher gray values

93

Color blindness

YELLOW

OanbroHusm

N

GREEN

4

'

YELLOW

e

0
"."1"‘
%

'k»
!

S—

RED

e Keep in mind: approximately 1 in every 8 menand 1in

every 200 women are colorblind!

94
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Color blindness

e Adobe Color Wheel
https://color.adobe.com/create/color-accessibility

 Online color blindness test:
https://enchroma.com/pages/test

* Nice video on how color blindness works:
https://www.youtube.com/watch?v=iNRQB5309yo

95

Hints

* Avoid using red colors and green together.

* If you need both together, use another visual
component as redundancy

* Asuggestion is to use and blue.

96
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https://color.adobe.com/create/color-accessibility
https://enchroma.com/pages/test
https://www.youtube.com/watch?v=iNRQB5309yo

27/03/24

More hints

Avoid the following combinations:

Green and red

Green and brown

Blue and purple
Green and blue

Light green and yellow
Blue and gray

Green and gray

Green and black

97
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