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DECISIONS FUTURE
change, WHAT ACTION?

movement reveals direction

given purpose,

becomes D
WISDOM WHAT IS BEST?

understanding, integrated, reveals principles
actionable

given insight,
becomes

KNOWLEDGE PAST
contextuel, synthesized, WHY?

. . leamn [gle] reveals
given meaning,

becomes patterns
INFORMATION

useful, organized) structured WHAT?

reveals

given context,

relationships
becomes i P
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Slejrizilz, niousneiine)

wa.as. undSaa sssuyud 3



23 — 26 November 2020

Mahidol University

US:InnUODﬁaga &) |T Management

* Joyanilasvasio (Structured Data)

* Uudioyantimstswlasvasiovovioyal’ Foilulasvasvnrmifnudomseur su
* Fudoya SQL
* Comma-Separated Values — CSV
* doyaminiduisos

* Joyavin Web Log
* Joyavnyanydum

* Joyanomsivu

0103 0176 0387 0300 0379

03313 0384 0564 0587 0857

0421 0309 065

9 0228

0266 0750 1056 0936 0911

26 0643 037 Q7N

5 0520 0340 0829

0153 0485 0360 0428 0678
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* Joyanviilasvasw (Semi-Structured Data)

< —— — P v v — o <, o v & . .
* Yudoyaniimstylasvasvvovdoyals nailasvasiwiduiuuaiaudu (Hierarchy) iu
* Extensible Markup Language — XML

* JavaScript Object Notation - JSON

DBGroup

Advisor

Book: Name
Name, Company
Title
Name
“H. Diglib” “J Bocks” * “Burro. "
“Professor” Title “D. Mining”
“Database..” “Extracting..” “Integrating, .”
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Document

File Folders
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Structured Data @) Unstru

Can be displayed
in rows, columns and
relational databases

Numbers, dates
and strings

Estimated 20% of
enterprise data (Gartner)

Requires less storage

Easier to manage
and protect with
legacy solutions

ctured Data

Cannot be displayed
in rows, columns and
relational databases

Images, audio, video,
word processing files,
e-mails, spreadsheets

Estimated 80% of
enterprise data (Gartner)

80%

E Requires more storage

More difficult to
manage and protect
with legacy solutions
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Type of Data Analytics

Analytics -
Human Intervention -

Descriptive
What happened?
|

Diagnostic

Why did it happen? Decision or
Recommendation

Predictive

How likely is x to happen?

Decision Support

Prescriptive
What is the optimal action?
Decision Automation

After Gartner (September 2013)
14
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(communicate) (Exploratory
data analysis)
-
;4/"
] 4

awa asonusiaon
(interpret) (Model building)

3
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CRoss-Industry Standard Process for Data Mining

UNAErSTANING g Understanding

wa.as. undsaa sssuyua




23 — 26 November 2020

) | Mahidol University

CRISP-DM @)

Business Data Data . .
" . . Modeling Evaluation
Understanding Understandin: Preparation
Dete_rrnlne SeIeFt Evaluate Plan
Business Modeling Results Deployment
Objectives Technique ploym
Assess Generate Review Ran M:tlltermg
Situation Test Design Process o
Maintenance

Determine q a Produce
Data Minin i Determine Final
8 Model Next Steps
Goals Report
Produce Assess Review
Project Plan Model Project.
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https://informationisbeautiful.net/visualizations/what-makes-a-good-data-visualization/

19
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Data Visualization Catalogue D) iragaen

https://datavizcatalogue.com/

20
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Arc Diagram

Arc-Links

Nodes
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Area Graph

=4 Value Scale

"33 40 '41 ‘42 ‘43 ‘44 ‘45 46 47 ‘48 ‘49 'S0 °51 52 '53 54 'S5 56 57 5@ 59 60 ‘61 '62 63 ‘64 65 '66 '67 ‘68 6% 70 71 T 73

Intervals —»

wa.as. undSaa sssuyud 1



23 — 26 November 2020

Mahidol University
7/ IT Management

Bar chart

Bar length = value amount

Category A
10+
| I|I I| | I I I II I s
0

w
L

=

(Scale)
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Box and Whisker Plot e
Scale
100
50 - +—— Upper Extreme
80 < Company A l—l | }—‘
: +—— Upper Quartile Py
704 -
60 ~
+«—— Median Company B |—| I I—|
50 —
40 -
30 +—— Lower Quartile
Company C |—| | |—|
20 o 4——— Whisker
T T T T T T T T T T T
10 +—— Lower Extreme o 00 1000 1500 2000 2500 3000 3500 s000 5000 5500 6000 6500
o ® «—— OQutlier/single data point i
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Bubble chart

Variable A
0

Area = 1
L Variable C :
]
H 3 E
Variable B ™
-20 ECEC) s 0 s 10 15 154 .
° L

I Label 1

I Label3

M Label 2

I Label 4

Circle Area = x Radius?

Circle Diameter = (sert(Area / m)) x 2
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Scale

UK, £ in hundreds
— 0

Revenue 2016 YID }

30

451

o

—
L 60—

Bullet Graph

Text label

Each shade is a
qualitative range

Feature Measure
(Bar length =
performance score)

Comparative Measure
(Target marker for
comparative measure)

Revenue
GBPE, in thousands

Order Size
GBPE, average

New Customers
Count

Satisfaction
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Arc connection

Node segment

B |10 |10 B——C
c | 10|10 o M .
Choropleth Map O iz
Map

Magnitude
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(Value Legend)
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Density Plot

(Density) 044
0.3

034

024 02

Shape of
214 distribution 0.1
T T T T T T 0
0 1 2 3 4 5 6 1 2 34 5 6 7 8 9 10 1 12 13 14

(Intervals)
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Donut Chart

Scissor

Paper

Data
Rock Paper Scissor TOTAL
2 3 4 9
To calculate percentages
2/9=22% w 3/9=33% ] 4/9 = 44% 100%
Degrees for each "donut slice”

(2/9)x 360 | (3/9)x360 | (4/9)x 360 360°
= 80" =120 =160"
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Heatmap (Matrix) Ll

Heatmap using numerical data:

Columns

A B C
’ ...
’ -..

Value scale for determining cell colouring:

0 50 100

Alternative value scale broken into ranges:

0-20  21-40 41-60 61-80 81-100

Dec

Heatmap using categorical data:
A B8 c Legend / key:
- W Low
I Medium
‘N -
g ...

Histogram © i

(Frequencies)

Height of bar = Frequency
per individual interval or "bin”

1 z ] 4 5 I
{Intervals or Time Period}
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Cylinders
9.0
8.5
8.0 <
7.5
7.0 4
6.5
6.0 J<
5.5
5.0 ]
4.5 ]
4.0 |

3.5

3.0-

Parallel Coordinates Plot

Displacement (cc)
450 —

400.—

350——

300

250

Power (hp)
240

220 o
200
180-—
160
1404
120 4

100

80—

Weight (Ib)
5000 —

4500 —

Acceleration
0-60mph (s)
26 —

24 -

22

Mileage (mpg)
50

45
40
35

30

Mahidol University

) IT Management

36

wa.as. undSaa sssuyud

18



23 — 26 November 2020

‘@ Mahidol University
& IT Management

Parallel Sets

39.13% of fotal 60.87% of Total
I

k
Sex
Male Female

Line-set

|Fernale
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Pictogram Chart
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Pie Chart

44% Scissor 22% Rock

33% Paper

Data
Rock Paper Scissor TOTAL

2 3 4 9

To calculate percentages

2/9=22% ‘ 3/9=33% ‘ 4/9=44% 100%

Degrees for each "pie slice”

(2/9)x 360 | (3/9)x 360 | (4/9)x360
=80 =120" =160°

360°

Population Pyramid

Ages

s

B5-89

©
52
ow
o

27 Females

y
o
h
r

65-69

e
L

4549
40-44
35-39
30-34
2529
20-24

-
L
L
o

10-14

oW
P

7 6 5 4321 0
Population Scale Population Scale
(e.g. in millions) (e.g. in millions)

S e s
¢ 1 2 3 45 6 7
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Radar Chart @ ey

Axis and Scale

Variable A

Variable G | 8 Variable B

Variable E Variable D

Data Point Polygon

41

f & Mahidol University
Scatterplot e
Varl.:i)ie " Line of Positive Negative MNull
124 * Outlier Bestfit
1+
10
94
8 3
7 — -, —s
- Linear Exponential U-Shaped
5
4 -
3 Correlation Strength:
24
14 ..' e LI
o T T T T T T T T Variable B sd. P et
123 45 67 8 910112 s . B e
(Scale) e * o %
Strong Weak None
42

wa.as. undSaa sssuyud 21



23 — 26 November 2020

Mahidol University

Stacked Area Graph @ i

Value Scale e
7

Intervals —»

Sunburst Diagram @ iy

Leal Leal Leaf
Node Node Node
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Pet Shop
Birds Mammals Fish Reptiles
Zebra Finches Canaries Dogs Goldfish Coy Carp Geckos
e Angelfish Catfish
Snake: Chameleon
Budgerigars
’ Cichlid Mally Tetra
Lovebinds Cats Rabbits Mice
Rt s e Gppy  loach  Betn  Ghofish e
45
Word Cloud D) Firagiment
ms TI‘IIEi dmeans..m
mmmn irereilre T P oy
Ym thlﬂgS=§n m usuulﬁ 2 i
rather saying
=F "ae!gmsmte nn emjuslmveE
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M
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46
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’— Value presence and record completeness ‘
B e |
’— Value domain membership ‘
Data Quality g |
Business Rules
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orders (East)

@

Queta

s ®

Quota +Orders

b

Create Annual

Orcers (est) Aogresate
crel
(5] — = ® >
Orders Cantral) Al Oncers Orders + Retums SpitCustamer Create"Ai Orce.
Orders (soutn)
22Filds 2Rows Koy X B A2 cdrvaive B3 search v
>
s # o v B A &
& st RowID Order 1D Segment <5 Customerip Customer Name Ship Mode Order Date c0:
© [Hiabama 0 €A-2015-100293 AR-10375 Raron Hawkins First Class 0/03/2015, 1.
rkansas i CA2015100706 AA10480 Aatonsmayling Seme Day 01/03/2019, 1.
Florida g CA-2015-100895 AR10645 Adam Bellavance Second Class
Georgia -~ C&2015100916 23:10060 ‘Adam Hart Standard Class
Kentucky g CA-2015:101266 Corporate H10105 Adam Shillingsburg
Loisiana - (CA015-101560 510rows 110165 Adrian Bartson
Mississippi § €-2015101770 SloGon Akl Jigoes Adrian Hane
North Carolina - (CA2015 102274 e-10600 Alan Barnes
South Carolina g CA2015-102673 Ac10450 A Haines
Tenmessee 10000 CA201502988 AF10870 Alan Hwang
Virginia CA2015-103317 AF-10885 g schoenberger
CA-2015103366 4610330 Alan Shonely
Sales Quantity  Profit Discount  Region  State RowlD  OrderID Segment  Customerld  CustomerName Ship Mode Order bate shipDate
18648 7 12432 07 South  North Carolina 231 US2015156216  Corporate  EA14035 Erin Ashbrook StandardClass  09/13/2015, 120000 AM 09/17/2015, 12:00:00 A
178384 2 22298 02 South  Florida 315 CA2015167850  Corporate  AG-10525 Andy Gerbode StandardClass  08/09/2015, 120000 A 08/16/2015, 12:00:00 AM
15552 3 5.4432 02 south  Florida 316 CA2015:167850  Corporate  AG-10525 Andy Gerbode StandardClass  08/09/2015, 120000 AM 08/16/2015, 12:00:00 AM
39072 6 9768 02 South  North Carolina 404 CA2015155208  Corporate  SP-20650 Stephanie Phelps StandardClass  04/16/2015, 120000 AM 04/20/2015, 12:00:00 AM
10368 2 36288 02 South  North Carolina 705 CA2015138527  Corporate  BN-11470 Brad Norvell StandardClass  09/12/2015, 120000 AM 09/17/2015, 12:00:00 AM
166.84 5 18.7695 02 South  North Carolina 706 CA2015-138527  Corporate  BN-11470 Brad Norvel StandardClass  09/12/2015, 120000 AM 09/17/2015, 12:00:00 AM
15216 1 22824 02 South  North Carolina 707 CA2015138527  Corporate  BN-11470 Brad Norvell StandardClass  09/12/2015, 120000 AM 09/17/2015, 12:00:00 A
1136 2 5330 0/ South  Lovisiana 764 CA2015162775  Corporate 512250 Chris Selesnick Second Class 01/13/2015, 120000 AM 01/15/2015, 12:00:00 A
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