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About Dr. Chan

Technical Skills +E
« Computer Science: Python, Matlab, R, C#, JavaScript, jQuery, jQueryUl, Android Developmer'E'
MySQL, Nodejs, Angular]S, MongoDB, Elasticsearch, Spark, Facebook APIs and Twitter APIs Wek.site

« Geography: GIS (ArcGIS, QGIS, Super GIS), Spatial Statistics, Spatial Database, Complex Network Analysis,
Gephi

- Physics: Signal Processing (in time sequence and frequency) and Electromagnetic Analysis

« Food Chemistry: Starch Science, Resistant Starch, Slowly Digestible Starch, in vitro Digestibility, SEM, XRD
and HPSEC

« Chemistry: Organometallic synthesis, NMR, IR, HPLC, ESI-MASS and pH meter
« Design: Illustrator, Photoshop, Dreamwaver and Google SketchUp
« Marketing: Google Analysis, Facebook Marketing and Google Trend

Interests

Emergency Medicine, Chinese Medicine, Volleyball, Sport Science, Photography, Tourism, Web and Graphic
Design
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Course Introduction

In the first semester, we will cover six parts of basic analysis as follows. Due
to the time limitation, data collection, database, and data science part will be
Introduced in the next semester.

1) Data Preprocessing — Numerical & String Analysis

2) Data Explore

3) Big Data Analysis — Classification, Clustering, Association, Regression
4) Story Telling

5) Spatial Analysis

6) Applications



Course Introduction

Week Date Content Week Date Content
1 Sep. 16 Introduction to Big Data (Online) 12 Dec. 2 Spatial Analysis — Advanced
2 Sep. 23 Data Preprocessing — Numerical Analysis 13 Dec. 9 Applications — eHealth, mHealth, and
uHealth
3 Sep. 30 Data Preprocessing — String Analysis o _
14 Dec. 16 Applications — Smart City
4 Oct. 7 Data Explore
5 Oct. 14  Big Data Analysis — Classification o . .
16 Dec. 30 Application — Governing Sustainable
6 Oct. 21 Big Data Analysis — Clustering Cities
7 Oct. 28  Big Data Analysis — Association 17 Jan. 6 Final Project Presentation
8 Nov. 4 Big Data Analysis — Regression
10 Nov. 18  Advanced Story Telling
11 Nov. 25  Spatial Analysis — Fundamental

Final Project Proposal



Before, during, after class

» Before the class, ...
 Read the materials
« Search online information
 (Paper reading)

* During the class, ...
» Lecture
e Discussion
« Lab practice

» After the class, ...
» Assignment and project



Grading Policy

 All you have to do is study hard and feel free to ask question
when you do not understand.

* | believe that if you fulfill all required items, and then you will
pass this course.

* Do not worry about the grade! The most important thing is what
you learn from this course.

Assignments 30 % Mid-Term Pitch 30 %
Discussion 10 % Final Project 30 %



In the following classes, ...

One week before... Inclass ... After class ...
14:10 R - Read assigned paper
- Read related information
Lecture - Practice
recording ... 15:00 \_ p
15:10 ( R
Lecture
Coding the World [N J
Y 149
1610 Paper
= YouTube Link Discussion

17:00| Lab
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https://www.youtube.com/channel/UC22FsanjPFPeXJtly4qVgYQ

Brief intro to this course

The term "Big Data" has been popular in recent years, but the
spirit and critical concept were usually misunderstood so that the
iInvestment in a data warehouse or analytic R&D cost could not
reflect on revenue to the company. Therefore, we teach the
concept, terminology, and technical skills within this course and
attempt to stimulate brainstorming through several proposal
practices and debates. Moreover, all students are required to

leverage the data analytical approaches in the final project
presentation.

11



Before we start ...

* Why do you take this course?
* |t's a hot issue.

 Three credits.
* | wanna to know more about data science.

* What do you expect to learn from this course?
e Think about it.

« Bcuz we have a midterm pitch and final project presentation.

* What kinds of topic are you interested in”?
 Programming, data mining, and story telling ...

* Which programming language are you familiar with”?
« C/C++, C#, Python, Matlab, R, Java, JavaScript ...

12



SW1H for big data

* What is the definition of big data?

* Why do we need to leverage big data analysis?
* Where can | obtain the dataset?

* Who will be interested in the analyzed results?
 How can we accurately interpret the outcomes?

13



What is the definition of big data?
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From Wikipedia, the free encyclopedia

Main page This article is about large collections of data. For the band, see Big Data (band). For the practice of buying and selling of personal and consumer data, see Surveillance capitalism.
Contents
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Wikidata item reach $215.7 billion in 2021.14118] while Statista report, the global big data market is forecasted to grow to $103 billion by 20271181 1n 2011 McKinsey & Company reported, if US healthcare were to use big data creatively and effectively to

2020. By 2025, IDC predicts there will be 163 zettabytes of data.[13] According to IDC, global spending on big data and business analytics (BDA) solutions is estimated to

drive efficiency and quality, the sector could create more than $300 billion in value every year.iw] In the developed economies of Europe, government administrators could save more than €100 billion ($149 billion) in operational efficiency
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improvements alone by using big data.['"l And users of services enabled by personal-location data could capture $600 billion in consumer surplus.m] One guestion for large enterprises is determining who should own big-data initiatives that
affect the entire organization [1e]

Relational database management systems and desktop statistical software packages used to visualize data often have difficulty processing and analyzing big data. The processing and analysis of big data may require "massively parallel
lnloihenptojetts software running on tens, hundreds, or even thousands of servers".["9] What qualifies as "big data" varies depending on the capabilities of those analyzing it and their tools. Furthermore, expanding capabilities make big data a moving target.
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What is the definition of big data?

Characteristics [edit]

Big data can be described by the following characteristics:

Volume
The quantity of generated and store
Variety
The type and nature of the data. Thy
challenged the existing tools and teg
and huge in size (volume). Later, thq
using big data or traditional RDBMS|
video; plus it completes missing pie
Velocity
The speed at which the data is gend
related to big data are the frequency
Veracity
The truthfulness or reliability of the
accurate analysis. 8]
Value
The worth in information that can b
analysis of big data.
Variability
The characteristic of the changing f
may also involve transformations of
Other possible characteristics of big daf]

Exhaustive

Whether the entire system (i.e., n=§
Fine-grained and uniquely lexical

Respectively, the proportion of spec|
Relational

If the data collected contains comm
Extensional

If new fields in each element of the
Scalability

If the size of the big data storage sy

. Vz::h’ k
data. The size of the data determines the value and potential insight, and whether it can be considered big data or not. The size of big data is usually larger than terabytes and petabytes.[35] ,EZ:C
- -’
<o
earlier technologies like RDBMSs were capable to handle structured data efficiently and effectively. However, the change in type and nature from structured to semi-structured or unstructured . a
sta
2 v »
Varigty

hinclegies. The big data technelogies evolved with the prime intention to capture, store, and process the semi-structured and unstructured (variety) data generated with high speed (velocity),
se tools and technologies were explored and used for handling structured data also but preferable for storage. Eventually, the processing of structured data was still kept as optienal, either TSR e G =
. This helps in analyzing data towards effective usage of the hidden insights exposed from the data collected via social media. log files, sensors. etc. Big data draws from text, images, audio, primary characteristics of volume,

les through data fusion velocity, and variety

A )

ated and processed to meet the demands and challenges that lie in the path of growth and development. Big data is often available in real-time. Compared to small data, big data is produced more continually. Two kinds of velocity
of generation and the frequency of handling, recording, and publishing.m]

jata, which refers to the data quality and the data Vaer.[ST- Big data must not only be large in size, but also must be reliable in order to achieve value in the analysis of it. The data quality of captured data can vary greatly, affecting an

[achieved by the processing and analysis of large datasets. Value also can be measured by an assessment of the other gualities of big data.[39] Value may also represent the profitability of information that is retrieved from the

mats, structure, or sources of big data. Big data can include structured, unstructured, or combinations of structured and unstructured data. Big data analysis may integrate raw data from multiple sources. The processing of raw data
nstructured data to structured data

are | ———

I) is captured or recorded or not. Big data may or may not include all the available data from sources

Volume, Variety, Velocity, Veracity, Value,
fic data of each element per element collected and if the element and its characteristics are proper\y indexed or identified. Va ri a b i I ity’ EXh a u St i Ve J F i n e -g ra i n ed a n d U n iq u e Iy
n fields that would enable a conjoining, or meta-analysis, of different data sets. LeXi Ca I ] Re I ati O n a I ] Exte n S i O n a I ] S Ca I a b i I ity

ata collected can be added or changed easily.

tem can expand rapidly.
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What is the definition of big data?

The Five V's of Big Data

Analysis of
oo_o Scale of Data ( ; ) Streamlnés Data

Thi New York Stock Exchange
capture 1 TB of
Trade Information

Denotes the speed at which data is
emanating and changes are occurring
between the diverse data sets.

This refers to the sheer volume

of data being generated every
D second. & Billion People D

have sell phones
40 Zattabytes
of data will be created by 2020 and
increase of 300 tmes from 2005
/)\/o\ Must companies in the 115, have a1 least
100 Terabytes
of data stored.

m
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nours of video are walchad on You Tube aach month
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1in 3 Business leaders
clen’t trust the infermation they use 1o make decisions

i
) e

his refers to the discrepancies

_MUnd in the data.

Poor data quality costa the US economy around
§ 3.1 Trillion a year

200 Million
tweats are sant per day by about 200 million
monthly active usars

LE &
Diffrent forms I]
of data &M ¢

As more and more
data is being digitized.

Value
Of Data

Having access to big data is all ©
well and good but that's only useful
if we can turn it into a value.

Photo credit: https://morioh.com/p/ca19c6b8cOfe
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What is the definition of big data?
- What is big data? GO gle

* "Big data" is the massive amount of data available to
organizations that—because of its volume and complexity—is

not easily managed or analyzed by many business intelligence
tools.

* Big data consists of petabytes (more than 1 million gigabytes)

and exabytes (more than 1 billion gigabytes), as opposed to the
gigabytes common for personal devices.

Info source: https://cloud.google.com/learn/what-is-big-data

17
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What is the definition of big data?
Google

The key
characteristic of big
data is its scale—the
volume of data that
is available for
collection by your
enterprise from a
variety of devices
and sources.

Variety refers to the
formats that data
comes in, such as
email messages,
audio files, videos,
sensor data, and
more. Classifications
of big data variety
include structured,
semi-structured, and

\unstructured data.

Velocity

Big data velocity
refers to the speed
at which large
datasets are
acquired, processed,
and accessed.

)

L understood.

Variability

Big data variability
means the meaning
of the data
constantly changes.
Therefore, before
big data can be
analyzed, the
context and meaning
of the datasets must
be properly

18



Why do we need to leverage big data analysis?

=» Better Decision Making

Companies use big data in different ways to improve their B2B
operations, advertising, and communication. Many businesses including
travel, real estate, finance, and insurance are mainly using big data to
improve their decision-making capabilities. Since big data reveals more
information in a usable format, businesses can utilize that data to make
accurate decisions on what consumers want or not and their behavioral
tendencies.

Info source: https://towardsai.net/p/l/advantages-disadvantages-of-big-data 19



https://towardsai.net/p/l/advantages-disadvantages-of-big-data

Why do we need to leverage big data analysis?

=» Reduce costs of business processes

The surveys conducted by New Vantage and Syncsort (now Precisely)
reveals that big data analytics has helped businesses to reduce their
expenses significantly. 66.7% of survey respondents from New Vantage
claimed that they have started using big data to reduce expenses.
Furthermore, 59.4% of survey respondents from Syncsort claimed that

big data tools helped them reduce costs and increase operational
efficiency.

Info source: https://towardsai.net/p/l/advantages-disadvantages-of-big-data 20
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Why do we need to leverage big data analysis?

=» Fraud Detection

Financial companies, in particular, use big data to detect fraud. Data
analysts use machine learning algorithms and artificial intelligence to
detect anomalies and transaction patterns. These anomalies of
transaction patterns indicate something is out of order or a mismatch
giving us clues about possible frauds.

Fraud detection is significantly important for credit unions, banks, credit
card companies to identify account information, materials, or product
access. Any industry, including finance, can better serve its customers by
early identification of frauds before something goes wrong.

Info source: https://towardsai.net/p/l/advantages-disadvantages-of-big-data 21
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Why do we need to leverage big data analysis?

=» Increased productivity

According to a survey from Syncsort, 59.9% of survey respondents have
claimed that they were using big data analytics tools like Spark and
Hadoop to increase productivity. This increase in productivity has, in turn,
helped them to improve customer retention and boost sales.

Modern big data tools help data scientists and analysts to analyze a
large amount of data efficiently, enabling them to have a quick overview
of more information. This also increases their productivity levels.

Besides, big data analytics helps data scientists and data analysts gain
more information about themselves so that they can identify how to be
more productive in their activities and job responsibilities.

Info source: https://towardsai.net/p/l/advantages-disadvantages-of-big-data 22



https://towardsai.net/p/l/advantages-disadvantages-of-big-data

Why do we need to leverage big data analysis?

=» Improved customer service

Improving customer interactions is crucial for any business as a part of
their marketing efforts.

Since big data analytics provide businesses with more information, they can
utilize that data to create more targeted marketing campaigns and special,
highly personalized offers to each individual client.

The major sources of big data are social media, email transactions, customers’
CRM (customer relationship management) systems, etc. So, it exposes a
wealth of information to businesses about their customers’ pain points,
touchpoints, values, and trends to serve their customers better.

Moreover, big data helps companies understand how their customers think and
feel and thereby offer them more personalized products and services. Offering
a personalized experience can improve customer satisfaction, enhance
relationships, and, most of all, build loyalty.

Info source: https://towardsai.net/p/l/advantages-disadvantages-of-big-data 23
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Why do we need to leverage big data analysis?

=» Increased agqility

Another competitive advantage of big data is increasing business agility.
Big data analytics can help companies to become more disruptive and
agile in markets. Analyzing huge data sets related to customers enables
companies to gain insights ahead of their competitors and address the
pain points of customers more efficiently and effectively.

On top of that, having huge data sets at disposal allows companies to
Improve communications, products, and services and reevaluate risks.
Besides, big data helps companies improve their business tactics and
strategies, which are very helpful in aligning their business efforts to
support frequent and faster changes in the industry.

Info source: https://towardsai.net/p/l/advantages-disadvantages-of-big-data 24
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Where can | obtain the dataset?

* Open source (e.g., data.gov.tw)
« Crowd-sourcing (e.g., mobile app)
« Competition Platform (e.g., Kaggle)

Datasets

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Computer Science  Education  Classification =~ Computer Vision  NLP  Data Visualization = Pre-Trained Model

A7 Trending Datasets

ﬂ m. 4 > {
a
.+ CS!

Sab

DIINAFCT 1~ A

JOB-A-THON - August 2022
Gaurav Dutta - Updated 3 days ago

ga 460 MP4
Vv

vvvvvvvvvvv

https://www.kaggle.com/datasets

B i i (X

Monkeypox Skin Image H MonkeyPox
Cases_Cou

eeeeee

B “__ . ;"C(‘.}, e
B 2k o

BHERZEDEE
e | =
S & € 454
EERE HER E REBEE RS
-, /,0
€] il -‘g“’ ?
418 tgEmme SRR S R
ﬁ 3 'y
) & H i
SERRE iﬁfgﬁlﬂ% Bk Hiwn

https://data.gov.tw/

5

RERHE

4+

wE

et

Web crawler

fam
[S—]

| |
eSS

&

BERER

i

AFEA

25



Who will be interested in the analyzed results?

* Who is your stakeholders?

« How do you define your problem?

* What is your expected outcome?

* Where is your available resource?

* When is the deadline of this project?

Photo credit: https://uxdesign.cc/decision-making-for-product-

managers-7fef3292cb65
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How can we accurately interpret the outcomes?

« Be aware of methodology you adopted for this result
* Leverage an appropriate visualization tool

* Add a legend
e Add a caption

27



How can we accurately interpret the outcomes?
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Potential Issues — Security risks

Most of the time, companies collect sensitive information for big
data analytics. Those data need protection, and security risks can
be demerits due to the lack of proper maintenance.

Besides, having access to huge data sets can gain unwanted
attention from hackers, and your business may be a target of a
potential cyber-attack. As you know, data breaches have become

the biggest threat to many companies today.

Another risk with big data is that unless you take all necessary
precautions, important information can be leaked to competitors.

29



Potential Issues — Compliance

The need to have compliance with government legislation is also
a drawback of big data. If big data contains personal or
confidential information, the company should make sure that they

follow government requirements and industry standards to store,
handle, maintain, and process that data.

30



Potential Issues — Lack of talent

According to a survey by AtScale, the lack of big data experts
and data scientists has been the biggest challenge in this field for
the past three years. Currently, many IT professionals don't know
how to carry out big data analytics as it requires a different skill
set. Thus, finding data scientists who are also experts in big data
can be challenging.

Big data experts and data scientists are two highly paid careers
In the data science field. Therefore, hiring big data analysts can
be very expensive for companies, especially for startups. Some
companies have to wait for a long time to hire the required staff to
continue their big data analytics tasks.

31



[#1] Assignment

Q1: Why do you take this course?
Q2: What do you want to learn in this course?

Q3: Do you have any problems or concerns of this course?

32



Question Time

If you have any questions, please do not hesitate
to ask me.

33



The End

Thank you for your attention ))



	Introduction to Big Data Analysis
	ASBMR 2022
	Outline
	About Dr. Chan
	About Dr. Chan
	About Dr. Chan
	Course Introduction
	Course Introduction
	Before, during, after class
	Grading Policy
	In the following classes, …
	Brief intro to this course
	Before we start …
	5W1H for big data
	What is the definition of big data?
	What is the definition of big data?
	What is the definition of big data?
	What is the definition of big data?
	What is the definition of big data?
	Why do we need to leverage big data analysis?
	Why do we need to leverage big data analysis?
	Why do we need to leverage big data analysis?
	Why do we need to leverage big data analysis?
	Why do we need to leverage big data analysis?
	Why do we need to leverage big data analysis?
	Where can I obtain the dataset?
	Who will be interested in the analyzed results?
	How can we accurately interpret the outcomes?
	How can we accurately interpret the outcomes?
	Potential Issues – Security risks
	Potential Issues – Compliance
	Potential Issues – Lack of talent
	[#1] Assignment
	Question Time
	The End

