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Data to knowledge T 835 2| A1

e Data: Raw data
* Information: Data organized to convey meaning
* Knowledge: Data organized and processed to convey understanding
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R
Structured data

Data stored in databases
and tables

Structured vs. Unstructured data

JesEREA R
Unstructured data

Images, text, audio, video,
documents
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Categorical
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Data
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Categorical (qualitative) data 43 EE 2

 Nominal TEHREETE :
* Unordered categories 4t F74H |
* Mutually exclusive G f&
* e.g. male/female, smoker/non-smoker

e Ordinal & 8=
* Ordered categories ‘5 =248 7|
* Mutually exclusive G f&
* e.g. Strongly agree, agree, neutral, disagree, strongly disagree




Numerical (quantitative data) 8{g &5

* Discrete BEEIE
* Whole number value — typically counts #28{5
* e.g. number of students in the room

e Continuous E 415
e Can take any value within a range 1] DL JERE(H
* e.g. body weight and height



Statistics 455152
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Data distribution B2
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Normal distribution TERE4 4

Normal Distribution
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Random Sampling 1%}
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Experimental controls B B2

Independent variable: 5 q ble:
10 bean seeds amount of water ependent variable:

per pot / \ fraction of seeds that sprout

9/10 seeds 0/10 seeds

J, J, sprout sprout
o a— A . s— r 9 prJ 1 11" N Y ——
+Weker - Woev| +\Woker - Woev +\Waker - Lodrev|
' | Experimental Control
|dentical pots group group
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Probability 3=

< SRS - K A
W
3{5[:[:[3@(75&1 x_. o

& EAEOR 1 EHYE

llnl

S A AR S,
* fil4n:

» FINE (I £

o RIGHEER T HHRERTMER fy 18 100%
o EFAMRES o IEmEEA_EAVREE B 0.5 B 50%
o RIGHEFE T FHEERVIEE fy 05, 0%

-2 H]

LH

EJ.\)

Ty



Null hypothesis [
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P-value

+ P-value % IR RSB -

+ P-value f2 HE S (7 By ELAH A BRI LA MR

. Ep-value RN > TR TR AR T NI 4t Ly 3 h
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+ ipvalue (EISHORRER (7 0,055 001) B A4S

* KL > p-value/NR0.05ZE N4 a2 FERH S TR = R
(significant differences)
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Student’s t-test

Independent Samples T-Test
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Mann-Whitney U test

Mann-Whitney U Test

* CLEZIASHAY T 8L

. HIEHE >
RS /
- 4

* T A CHIWUA



One-Way ANNVA

fE oF

TN S HEE
G T8
N W

=F o X

NZHAVEEE One-Way ANOVA

o ®

Group 1 Group2 Group3 Group4d

=~

l

°
—
Ll




Correlation tests
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* Pearson correlatlon
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Chi-Square test or Fisher’s exact test

* LEEWAAH (225 2H ) T SRS A AH A 14
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Data analysis tools

Excel

R Programming
RapidMiner

Tableau Public

bl Apache Spark

IBM SPSS
Modeler

RapidMiner

www.educba.com



Data visualization



Outline

* Introduction of data visualization
e Basic data visualization
* Analysis and data visualization in Excel

* Practical session



Graph vs Text

According to the newly released Best Global Brands
2020 report from Interbrand, the company which
boasts the largest value backing up its brand is
currently Apple, with an estimated $322.9 billion -
taking it again to the top of this particular list. A touch
behind is Amazon,with a value of $200,677 million.
Jeff Bezos' company was even able to increase its
brand value by 60 % compared to last year. Tech still
dominates the top ten, in fact, as do U.S. brands with
three geographical exceptions : the South Korean
giant Samsung , Japanese car manufacturer Toyota as
well as Mercedes Benz (Germany).

Amid a global pandemic, social media and
communication brands have fared well in the past 12
months with Instagram (#19), YouTube (#30) and
Zoom (#100) entering the rankings for the first time.
Tesla has re-entered the rankings at #40 with a brand
value of US$12,785m, having last appeared in the
Best Global Brands table in 2017.

The World's Most
Valuable Brands

Brand value of the most valuable brands in 2020
(in billion USD)

Growth compared
to 2019 (in %)
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https://www.instagram.com/explore/tags/19/
https://www.instagram.com/explore/tags/30/
https://www.instagram.com/explore/tags/100/
https://www.instagram.com/explore/tags/40/

Daily new confirmed COVID-19 cases per million people

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited testing.

(o0
800
600
400
Brazil
200 United States
Canada
United Kingdom
0 J_/than

Jan 28,2020 Apr 30,2020 Aug 8,2020 Nov 16, 2020 Apr1,2021



Data visualization

Aim:
e Graphically present data

* Help audiences to comprehend data
e Text vs graph

Principle:
e Avoid distorting the data (or torturing data)

Do not mislead audiences



Popular programs for data
visualization

Programming languages:

* Python (Free, general purpose, the fastest growing rate)

* R (Free, specialized in data visualization and statistics)
 MATLAB (Subscription basis, excellent in Math related analysis)

Software:

* GraphPad Prism (Subscription basis)
e Excel (The most accessible)

* LibreOffice (Alternative of Excel, free)
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Pie chart (B &)

What do kids want to be when they grow up?

alstatistic.ly’

Features:
The size of each slice is
proportional to the
guantity.
Purpose:

To illustrate and compare
proportion of different
category in the data.
(Categorical data)



Bar chart (&/[E])

Ordinary

How much do you

need to spend on food? . g
Food spending as a % of /a!/
total consumer expenditure in 2019 | "f ,“ |

Philippines

Egypt
Indonesia
India

Germony I
Canace I

Source: Euromonilor, Financial fimes Selected countries

Feature:
X-axis: Data category
Y-axis: Value

Grouped

GAFAM: Women Still
Underrepresented in Tech

Percentage of female employees in the workforce
of major tech companies”

M Total Workforce M Leadership Jobs M Tech Jobs

| U.S. Civilian Labor Force 47% |
42%

32%

amazon  facebook s Google B2 Microsoft

* latest available data as of Feb. 19, 2020
Source: Company reports

SJOJC; statista %a

Purpose:
To compare values among
different categories

Stacked

A Third Of Destinations Remain
Closed To International Tourism

Status of travel restrictions for international tourism
as of February 01, 2021

B Complete closure of borders M Partial closure of borders
M Testing/quarantine M Restrictions lifted

World
Africa
Americas
Asia/Pacific
Europe

Middle East

0% 20% 40% 60% 80% 100%
Source: UNWTO

@®06 statista %




Histogram (B 75 [E)

Kam Cheung Spare Ribs Noodle

Website

Features:

Separating
continuous data into
bins and counting
the number in each
bin (frequency).

Purpose:
Understand the
distribution or

nature of the data.



Line graph (4272 &)

Retrieved from http://ourworldindata.org/

Features:

X — axis: continuous
variable (usually, time-
series)

Purpose:

To demonstrate and
compare the changes of
value over a time series.


http://ourworldindata.org/
http://ourworldindata.org/

Box plot (#8/¢ &)

Athlete age grouped by Olympic games.
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Features: Purpose:
Always indicating the Quartiles To generally demonstrate the data

(25, 50, 75%) distribution for comparison



Scatter plot (XY plot) (E{24[E])

Scatterplot of Weight (kg) vs Height (cm)

\Which tec 1207 . Features:
Premier LeCjetta X — axis: Numeric data
Y — axis: Numeric data

Estimated Salary Paid -
160" in GBP million 100

80 -

. Purpose:
To demonstrate correlation between
two variables

B0

Weight (ka)

70

60

50— L]

1, . ~i,2012

T T T T
140 150 160 170 180 180 200
Height {cm)




Map Chart

Where Europeans Wash Their
Hands After Using The Toilet

% who automatically wash their hands with soap & water
after going to the toilet”

*Selected European countries (2015)
Source: WIN/Gallup International

@®6 statista%a

MAP OF GLOBAL CHOCOLATE CONSUMPTION (KG PER CAPITA)

= THE MAP DEN
CRIATID Y DAVID AGHR PR
A THEMAPDEN.COM

Features:
Displaying values on a map.
Usually, values are indicated
by colors.

Purpose:
To visualize the geographic
relationship.



Mixture of graphs
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Customized

- . Sy . WEAPONS OF MASS DESTRUCTION Americans are reluctant to send
Fires caused by lightning vs humans in the US, 2019

Casualties of the atomic bombing of Nagasaki their kids back to school come fall

N FIRES ™ g g Humans H i
Relation of Casualties to Distance from X As it stands now, d_o you want your chlldren to attend
any classes in-person this upcoming fall?
Alaska
(00) KILLED 1000 casualties
. Yes No W Not Sure
oM Hy,
Northern ® Py 5 e
California
9% & &
& >3
: ¥ 5 6 ¢ %
Southern § . 6,4 %
California ak 3
40
K @
Northern o
Rockie: 20
\ @
| § // g o
Great e ad ( : A \
Basin 356, 2 -
4k 3,300 v
Southwest s
%z = = o)
(a
Rocky & 5
Mountains & &
%, &
" &
&
Eastern b
Area ¢ 5712 £) College Grad some e
Distance from X in feet
EDUCATION

Southern

Aven X is the center of damage and point directly under the air-burst explosion of the bomb

alstatistic.ly’ - vewalomicar alstatistic.ly’ alstatistic.ly’




Choice of graphs

* Easy to comprehend

e Standard > Mixed > tailor-made



Practical session - Excel

e Useful operation in Excel

e Perform statistical analysis
* T-test

* Create statistic graphs
* Line graph

Pie graph

Scatter plot

Bar charts

Map chart



Analysis Demonstration - Excel

 Dataset:

e Simulated data including the following fields of 55 students
* Gender
* Age
* Height
* Chinese, English, Math exam score
* House
* Place want to go after the pandemic



Analysis

* Analyze and visualize gender proportion
e Overall (Pie chart)
e Overall (Ordinary bar chart)
* In each house (grouped bar chart)

* Visualize height distribution

* Visualize the change of height over time in female
* Comparing the correlation of height in different age stages

* Comparing the score between gender



Practice — Nobel laureate

Download from
e https://bit.ly/39H7NNY

* Information of each Nobel prize winner from 1901 to 2020
* Age

Awarded year

Birthplace

Prize Category

Gender

etc


https://bit.ly/39H7NNY

Graphs in R
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Useful online resource

e https://www.edx.org/

* https://www.coursera.org/

Or

e Search R/Python tutorial on Youtube


https://www.edx.org/
https://www.coursera.org/

