BIG DATA ANALYTICS

By Assoc. Prof. Dr. Tiranee Achalakul
Ministry of Digital Economy and Society
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Expectations

Gartner’s hype cycle for Emerging Technologies 2017
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What has changed to make digital
technology so powerful today?
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An example of the 3 waves in action

Convergence of available technologies and a demanding marketplace

Branch ATM e-business Cloud

Banking

Back-office Secure online Connect existing IT An open,

automation and transaction infrastructure with standards-based,

secure data processing with the Web dynamic

processing distributed infrastructure
computing

1960s 19/70s 1990s 2010s



BIG DATA IN E-COMMERCE

d - b ,-_','
. "I . - Paid

. Customer

questions

Prospective
Customer Online Store Cart
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PERSONALIZED EXPERIENCE

A lot of data must be collected

Shopping cart
Wish list and Previous purchases
ltems rated and reviewed

Geo-location

Time-on-site and Duration of views

Links clicked & Text Searched

Telephone inquiries
Responses to marketing materials

Social media posting
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Internet of Things

MORE SERVICE FOR STORES ((c
NEW IMPETUS FOR YOUR TURNOVER b

s ' ‘
W L ’ Unified Communications

B )

External Partners

Electronic Shelf Label o) s-:’f'
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\@

Connected POS/

Mobile Payment - : ' Control
g Remote Online Shop
- Assistant Indoor Analytics

Tablet-based Advice

Physical Access

T - -Systems-

Credit: www.t-systems.com



Technological Roots of loT

® Embedded devices have existed for years.
B They do lots of (smart) things but still not part of 0T
until they go online

® Far greater values with connectivity

With Connectivity, Nest Learning Thermostat can

- “learns” how and when the user likes to adjust the
temperature.

- optimize the house’s temperature for energy
efficiency.

- allow utility companies to offer incentives for using
less power at peak times




S E N SO RS & ACTUATORS

We are giving our world a digital nervous system. Location data using GPS sensors. Eyes
and ears using cameras and microphones, along with sensory organs that can measure
everything from temperature to pressure changes.

/ /—\ Machine Vision / Optical »; Position / Presence / Proximity
) Ambient Light
(1> o
Acceleration / Tilt Motion / Velocity / Displacement
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Leaks / Levels
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Humidity / Moisture

Acoustic / Sound / Vibration
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Force / Load / Torque
Strain / Pressure
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@Credit to Postscapes. and Harbor Research



CONNECTIVITY

These inputs are digitized and placed onto networks.

LTE Advanced

Cellular 4G / LTE

3G - GPS / GPRS

2G / GSM / EDGE, CDMA, EVDO
WEIGHTLESS

WIMAX

LICENSE-FREE SPECTRUM
DASH 7

BLUETOOTH

uws
Z-WAVE
ZIGBEE
6LoWPAN

NFC

D10 ANT
0 RFID
ESE:

POWERLINE
ETHERNET
PRINTED

Wide Area Network - 802.20

MAN
Metropolitan Area Network -802.16

PAN Local Area Network - 802.11

IPv4 IPv6 UDP DTLS RPL Telnet MQTT DDS COAP XMPP HTTP SOCKETS REST API
Personal Area Network - 802.15 12

@Credit to Postscapes. and Harbor Research



Wearable Technology

SHIRT

Conductive thread
means a compuleris
literally builtinto the
fabric of the shirt,
providing the pro-
cessing power for all
the other wearable
gadgets.

WRISTBAND ———

A sensor that tracks
movement to deter-
mine the number of
steps taken through
theday~10,000is
ideal - and how much
sleep the wearer gets
atnight.

TROUSERS

Also made with con-
ductive thread, the
trousers take the
energy generated by
movement and use it
to power the other
gadgets.

GRAPHIC: JOHN BRADLEY

FROMHEAD TOTOEWEARABLE TECHNOLOGY

GLASSES

Overlays navigation
directions and infor-
mation about points
ofinterest directly on
to the wearer’s field
of vision.

WRISTWATCH

Vibrates when ames-
sage arrives and dis-
plays it on the watch
face. Tells the time
too.

Embedded under the
skinis a chip contain-
ing medical records,
passport data and
credit records. Infor-
mation is transferred
by waving the hand
over a suitable scan-
ner.

SHOES

GPS chip provides
directions using LED
lights in each shoe:
the left shoe indi-
cates direction, while
the right shows dis-
tance.




Wearable Wireless Thermometer

TEMP TRAQ

er e Mo

TEMP TRAQ™




Get the most our of your medication by
“ingestible sensors”

Proteus Digital Health™

15



BIG Data
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Digital technologies that change our way of lives



DATA IS THE NEW OIL

The rapid development of technology led to
the explosive growth of data in almost every

industry and business area.

3 Internet of
“Human to human” é “www"” é “Web 2.0"

A

+smart
networks

\_/

+ smart
IT platforms
and services

Internet of

services

AN

Internet of Internet of
people things
“Social media” é “*Machine to machine”

L .

+ smart +smart + smart
phopes and devices, Data and
appl|cations objects, data ambient context

Data of great

Volume, Variety, and Velocity




BIG DATA

An umbrella term for all sorts of data

Structured Unstructured

Hospital records, Citizen data, Insurance claim
Digital data to the government archived paperwork
Social media (needs, trends, and opinions)
Sensor data (heath, weather, geo-location, etc.)
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WHERE TO LOOK FOR DATA

Archives

Scanned documents, statements,
medical records, e-mails etc..

Docs
XLS, PDF, CSV, HTML, JSON etc.

Business Apps

CRM, ERP systems, HR, project
management etc.

Media

Images, video, audio etc.

Social Networks

Twitter, Facebook, Google+,
LinkedIn etc.

Public Web

Wikipedia, news, weather, public
finance etc

<~ Data Storages
:0 <<+ RDBMS, NoSQL, Hadoop, file systems
ottt ete

// Machine Log Data

MNn Application logs, event logs, server
........ data, CDRs, clickstream data etc.
~._ Sensor Data
N

Smart electric meters, medical
devices, car sensors, road cameras
etc.




Descriptive Analytics Predictive Analytics

What happened; How many; Project what will happen;
how often; where possible outcome indication

BIBIES e AN
lnfoll & .

Business Intelligence Tools (Bl)

Extract, Transform & Load (ETL)
4 / il

e N~
EESETEFE 2X0 A




PREDICTIVE ANALYTICS

Historical Data Al / Machine Learning Model

14 | True | Red | accepted | | ——»
"6 | True | Blue [ rejected

[ 50.3 [ False | Red | accepted |

kaining data have all values specified Model is deployed
Mining
Use Software
V¥  Newdataitem
X z_|dass Class: accepted
—I—-LI-—I—— — e i
30 |false| Red | ? | Probability: 0.88

New data item has class
value unknown
(e.g. will customer accept?)




Data Driven Decision Making

OPTIMIZATION

Predictive modeling v

Foresight
 vie cfthefuture)

Ad hoc reports

Data
Informed

You distrust You don’t care You use it only You use it
data and avoid  aboutdataand  when it supports shape and
using it have no need your opinions or  inform all

for it decisions decisions

Standard reports -

(after its occurrance




DATA STUDIO




MACHINE LEARNING and Al

Learn from data and make predictions about data by
using statistics to develop self learning algorithm







PUTTING Als TO WORK

Credit: nicolamattina.it



Real-time Face Recognition




City Survelllance




Video Analytics for Profiling

—
—
———

- o t——

wenaer: v o'w‘
Age: 37 +/-5
Emotion: Neutral,

Gender: Female
Age: 28 +/-7
Emotion: Neutral

W
-

L ’

-y

Credit: vaaas.kaisquare.com



DOZE OFF DETECTION
With Machine Learning

Camera’s

SU pe ersed shooting range
machine learning

Driver-monitoring
camera

Use twenty second
stretches of driving data and
the labels are values of
visually scored drowsiness.
The goal is to predict future
dozing off




Three Levels of Intelligence

Artificial Artificial Artificial
Narrow General Super
Intelligence Intelligence Intelligence
Specialized in Specialized in Smarter than

one specific all areas. human in every

area. way.



Three Levels of Intelligence

Artificial Artificial Artificial
Narrow
Intelligence Ryence yFence

Specialized in
one specific
area.



ALPHA GO

RSO :
¢0: Google DeepMind
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8-35 March 2016
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A Step Towards
Super Intelligence

‘ N A - 4 : fcnec

David (Hit Theater in 2001) Sophia (Activated in 2015)



SOPHRIA

by Hanson Robotics

IS 0 e Il * A service robot designed
A\ e to care for the elderly,
disabilities, children with
special needs.

« Built based on Audrey
Hepburn and Hanson's
wife

e 62 facial expressions and
“Character Engine Al",
personality software




DEEP LEARNING

Deep Learning is the Most Exciting Breakthrough in
Modern Machine Learning

« Learn complex features from big images

« Learn complex action plans for reinforcement
earning

* Learn to create and generate

« Learn complex unstructured data such as
anguage, videos, etc.




State of the Art Deep Learning

credit: gigaom.com

Generate text from images

Vision Language
Deep CNN Generating

RNN

O

—

o

Multi-modal

Processing

A group of people
shopping at an
outdoor market.

There are many
vegetables at the
fruit stand.




State of the Art Deep Learning

Generate high-resolution images based on text

This flower is This flower has  This flower is
This flower has  pink, white, petals that are white and Eggs fruit A street sign
Text a lot of small and vellow in dark pink with  yellow in color, A group of candy nuts on a stoplight
description purple petals in  color, and has white edges with petals that A picture of a people onskis  and meat pole in the
a dome-like petals that are and pink are wavy and very clean stand in the served on middle of a
configuration striped stamen smooth living room Snow white dish day
64x64

GAN-INT-CLS

256x256
StackGAN

Figure 4. Example results by our StackGAN and GAN-INT-CLS [ 6] conditioned on text descriptions from Oxford-102 test set (leftmost
four columns) and COCO validation set (rightmost four columns).



Deep Neural Networks

“Volvo XC90”

Image source: “Unsupervised Learning of Hierarchical Representations with Convolutional Deep Belief Netwarks" ICML 2009 & Comm. ACM 2011.
Honglak Lee, Roger Grosse, Rajesh Ranganath, and Andrew Ng. <A NVIDIA



Network iteration: 166/450026




TEXT MINING AND NLP

Deriving high-quality information from text by devising of patterns
and trends through means such as statistical pattern learning.




SENTIMENT ANALYSIS

« Use text analytics to key citizen concerns and
sentiments

« Assess current situations to create a set of keywords
to gather social media post related to crimes.

« Determine the sentiment with respect to topics or the
overall contextual polarity of a post/comment related
to crimes.

| llke it! )wow @ Ehhh

;®g% 29t




Happiness Index

* Use Social media to create a happiness index

* Pilot project: Collected 15,000 text records for
the thirty most populous cities in the US

* Parsed text was utilized to calculate happiness
scores with happiness index dictionary

 Examine the relationships between the index
and real world phenomena including
population, crime rate, and climate

http://onlinelibrary.wiley.com/doi/10.1002/meet.14505001167/pdf
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INFLUENCER ANALYSIS)e
Social Network Analysis (SNA)

SNA investigates social
structures through the use of
network and graph theory.

Friends network can be
analyzed

An influencer is an individual
who has above-average
Impact on a specific niche
process.

On the social network, an
Influencer can referred to the
most shaping a discussion
about a topic.
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VOICE OF CUSTOMERS

Call Center, Social Network, Front Offices

Knows feedback sentiment, Keep track of behavioral trend, Real-time

anomaly detection, Knows where your target audiences are, Find out who
are the influencers,



CHATBOT

Customer Services




INTENT CLASSIFICATION

Text Classifier: associates an input sentence with a
“conversational intent”

« The input “how are you?” e ibeter
Is classified as an intent  ~ "
. . & & nput
aSSOCIated Wlth a. - —— I'd like to book a hotel l....lfter-am:as o
response such as “I'm
gOOd” Or “I am We”.” L e tork Gy f:llmjdn- nput data required to
. fulfill the intent
* Three kinds of text . November 30t 2016
CI aSS |f| e r Are you sure you want to
book the hotel in NYC?
» Pattern matchers (Brute . ‘o
force or rule based) P ——

Fulfillment

went thr fully. :
ent through successfully Fulfillment machanism for your intent

» Algorithms
» Machine Learning

S,




Spell Correction

Word Segmentation

Whatt time does teh checkup :
N’ cilnic open on Mnoday? POS Tagging

Entity Recognition

Intent Classification




Spell Correction

Word Segmentation

What time does the checkup -
L clinic open on Monday? POS Tagging

Entity Recognition

Intent Classification




Spell Correction

Word Segmentation
3 What | time | does | the | checkup | POS Tagging
L clinic | open | on | Monday?

1

Entity Recognition

Intent Classification




Spell Correction

Word Segmentation

What | time | does | the | checkup

POS Tagging

| clinic | open | on | Monday?

Entity Recognition

Intent Classification




Spell Correction

Word Segmentation

~

- | clinic | open | on | Monday?
nl Date

What | time | does | the | checkup POS Tagglng

Entity Recognition

Intent Classification




Spell Correction

Word Segmentation

What | time | does | the | checkup )
N’ | clinic | open | on | Monday? POS Tagglng

Entity Recognition

g Ig '; ‘; e Intent Classification

Working hours
and contact

Coverages Check up Waiting Time Navigation



Check up clinic Is open on

Monday from 07.00 to 16.00

Bot Framework



Chatbots have revolutionized the customer service space
Chatbot = Conversational interface powered by Al




HUMAN HANDOVER

rLSEDELE, EBRAO
ROoRRTY N,
EWAXNAGEOLILRL

W sercncmmcasnay Al Chatbot
(COTOHA))

mEeThNET,
rrUQFO O-FY s

Operator
chat service

https://disruptive.asia/smbc-ntt-com-ai-chatbot/



Google Assistant !

/ GOOGLE |

/




BIG DATA PROCESS




______________________________________________________________________________

' Data Scientists LagAzya1 Big Data vedldaghdusml dadivun
Project |nception Tetdfmneauuazdasinsianwazvaaeuluinandaemabdihdes

IRV IN P

______________________________________________________________________________

' i Data Scientists d1sradeyaiiiaglinlagtunulateihde i
Problem Ana|ysis 5 LwaﬂiwLuumm@amLLavLLUaamﬂmwﬁmmﬂuw@mwﬂ.mu

Bammmium@auauausuw

______________________________________________________________________________

- dramsnszaeivetdeyaiiieviailaladeya uazvnaudusild

EXplOl’atory. Data setrhssudslldeya Tuduneudfiunuakdesnisibdhbdeyaads sey
An alyS|S Ldoyatidosnsiiianfuuaziussoldoyasss

______________________________________________________________________________

E VIN\?’]MM’VH@N@VI@@ L[ﬂﬁ‘ﬁlNIML‘LIﬂQ N M lunnsasauLan aeeise

Predictive Ana|ytic | umaneadnnansianisinune ‘Emﬂlmmuml,m@@ﬂm‘ﬁum\ij e |

' NagaUANLNLE e NI AR IAANE AT

______________________________________________________________________________

| aNUULATNNTLAAINA TnaAeNHATRYTayalNNZANUY Interactive

Visualization ' Dashboard iftelulrnugvinnunnaediduasdoansiuileuing uads]
Dashboard - U9R Idanansotenarlaladshdnlvuuadduusunsianbdesen

o o -8 dl v o o QI o
nasanuaangiiunnalauds dnwmunssuuGuwmunldsunsumniy
sUuinmastuaatinAaningneld wasdsanlifllsunsuliidssunang

Implementation &
Deployment

TumauuudaludFnnuaunnonawawld antiuRnsaszuusaniueg

4 Y -
INBNF KNN3

_____________________________________________________________________________



=

@Nﬂ’m@ﬂwum@m
Big Data Analytics

a

95 UNNTEUIUNITIUNT
WaIu1lATINTS Big Data

meldSnabdiitewam
Nuannkdy

sndahbdeya

Q']ULQ‘W’]Q’]‘U

(oaiiters ansnsnugy, gafioninen)

— o —

Educate

Brain Storm

Data Landscape
& Workflow

N

I
I
I
]

Present and Verify
Collected

Information

y

Discuss and

Finalize project

PROJECT INCEPTION

mmwam Lﬂﬁ‘ﬂ\illﬂ‘l/lﬁlﬂ] |

I
: WAZNIZLIUNIINIL LY |
I

1aqii (n191inw) :

thiauadeyarmuiden |
y !
O UALATIINU |

!

workflow el

—————————— -

swunlanddgmiidaan 1
I

waskdululdlunseunan/ :
JUUsEU I

o

thiaue Workflow uagteiesilbdutnahd lialihas :
ﬂmﬂsssﬁnﬂ@Lﬁ&baiumﬁwmu@ﬁﬂizsqmﬂ%mu,az |
|
|

USuld



Exploratory Data Analysis

Excel, csv, images, Explore Data
ete. Distribution

Acquire Sample IR
Data

A 4

Derive Insight

Select, Clean, and l
Filter Data

Check Model
Feasibility

Evaluate Data
Quality & Quantity

no Good yes Prepare Tools and
Platform for

Prototyping



PREDICTIVE ANALYTICS

Data Mining

The Computational process of discovering patterns in large data sets involving
methods at the intersection of statistics, machine learning, and database systems.

L Text An alytlcs

:E' ariunnmﬂ;a The process of deriving high-quality information from text. High-quality information is
D A typically derived through the devising of patterns and trends through means such as
Eaieee i s b e statistical pattern learning.

Machine Learning / Deep Learning

The science of getting computers to learn from data without having to be explicitly
programmed by humans. Machine model can teach themselves to grow and change
when exposed to new data.

Big Data Technology

Technology designed to manage and process extremely large data sets that may be

analyzed computationally to reveal patterns, trends, and associations, especially
'III relating to human behavior and interactions.



EXAMPLE TASKS

 Regression
produce a model that, given an individual, estimates the value of the particular

variable specific to that individual.
v" How much will a given housing unit cost ?

e Clustering
group individuals in a population by their similarity (not driven by any specific

purpose).
v" Do our customers form natural groups or segments?

« Co-occurrence grouping
find associations between entities based on transactions involving them.

v What items are commonly purchased together?

* Profiling

characterize the typical behavior of an individual, group, or population.

v' What is the typical service usage of this customer segment ?
v Used to establish behavior norms for anomaly detection (fraud detection)



CREDIT SCORING

First Union Bank deployed a value predicting system that assigns
green / yellow / red flag to each customer, based on their predicted
lifetime value.

Service representatives were instructed to waive fee for green
customers, and not waive for red customers. For yellow customers,
they can make their own judgement.

This strategy generated over $100 million in incremental revenue.



ANSWERING
BUSINESS QUESTIONS

Who are the most profitable customers?
— A straightforward database query, if “profitable” can be defined clearly.

Is there really a difference between the profitable customers and the
average customer?

— Statistical Hypothesis testing
But who really are these customers? Can | characterize them?
— Automated pattern finding

Will some new customer be profitable ? How much revenue can |
expect?

— Predictive model of profitability
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Implementation and Deployment
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THE ANALYTIC CAPABILITY

Big decisions need better analytics

Data science provides fact-based, math-based decision support (Data-Driven Decision)

4

Descriptive Analytics

tell you what happened;

how many; how often;

where critical events occur.

O

Predictive Analytics

project what will happen
next; provide indications
of possible outcomes if

trends continue.

Prescriptive Analytics

Synthesizes big data to
make predictions and then
suggests decision options to
take advantage of the

predictions
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The 4 Personas for Data Analytics

How do | use data and
models to improve my app?
Why are my -
sales declining?
Business Analyst
: ...5ystem
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https://namitkabra.wordpress.com/2016/12/05/the-4-personas-for-data-analytics/
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Modeling

Data Scientist

Story-telling

Statistics

Machine learning
Information retrieval
Signal processing
Data visualization
Databases

Visualization

Programming

System
Implementation

Data Engineer

DB Administration

Data Storage

create

Big data platform and tools
Data modeling and ETL tools
Data warehousing solutions
Data APIs

Clouds

High performance computing
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Some examples of data-driven projects

BIG DATA EXAMPLES



WITH BIG DATA, WE CAN

Gauge sentiments of the
general public towards
services

Make It easier to maintain
vehicle fleet

Find more efficient routes to
deliver

Quicken the last mile shipping

Make sure drivers are
complying with traffic law The DHL Story




POSSIBLE DATA SOURCES
The DHL Story

Traditional enterprise data from operational
systems

Traffic & weather data from sensors, monitors and
forecast systems

Venhicle diagnostics, driving patterns, and location
Information

Financial business forecasts
Advertising response data
Website browsing pattern data
Social media data



PROCESS OPTIMIZATION

« Goal: Streamline operational processes: mail and parcel
processing and delivery

* Predictive analytics: predict parcel volumes and better
determine delivery staff and vehicle requirements
through analysis of correlations between external factors
such as weather, flu epidemics, Google trends, and
shipment data.

* Predictive maintenance: Equip new electric vehicles
with sensors that track vehicles’ vital statistics.
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Vehicle Allocation Optimization

* Goal: Maximize availability and minimize transition
* Predict quantity requirements by locations

* Factors:
— Previous month vehicle locations
— Previous months requirements of vehicle
— Location constraints
— Age of vehicle
— Scheduled maintenance

* |sit better to keep vehicles in central storage or spread
among operating locations

* 30 % increase in tasks being met and 40% decrease in
transitions



CUSTOMER TOUCHPOINTS

[ DIGITAL TOUCHPOINTS ]
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BIG DATA AND MARKETING

Targeted market Campaign combinations Recommendations Predicting
for effective up-selling for cross-selling customer
churn

Customer behavior analysis: the key to marketing in this digital

era is contacting customers just

* When they wish to be reached

@ When they are in the right location

« Then, engaging them with personalized real-time offers.

@
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PREDICTIVE MAINTENANCE (PdM)

Determine the condition of in-service equipment in order
to predict when the maintenance should be performed

Cost savings over routine or time-based preventive
maintenance

Fault Tree Analysis,
Time Series Analysis
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PdM Detects
Problems Early

quipment Condition
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PEOPLE ANALYTIC

Predictive analytics is used for talent Bersin by Deloitte

acquisition, retention, placement, Talent Analytics Maturity Model®
promotion, compensation, or workforce - _
Analyzing the skills and attributes of high .
performers in the present, then build a Aoy s 1 ndrkand caue nd by o scorae s @
template with quality hiring factors for Level2: Proactive—AdvancedReporting

Multi-dimensional analysis and dashboards

future hires.

Level1: Reactive — Operational Reporting

N O n -trad iti 0 n a’I d ata g ath e ri n g SO u rceS Reactive to business demands, data in rs:l:;:(r:Caize:ft:cr:.lalitfiﬁ?!;:g

— Social media channels where prospective
candidates usually leave their digital thought
prints’.

Statistical analysis of productivity and
turnover

— The data showed that old indicators (such as
GPA and education) were far less critical to

performance and retention. Factors like Ref: Forbe
experience is much more important.






People, Process, Environment

Analytics is the O
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Connect insights back to operations



GET READY FOR THE WORLD OF DATA



The absence of data and data gathering tools
Existing data quality (consistency, accuracy,
completeness, conformity)

_ack of concept understanding in business
problem formulation

_ack of data scientists / analysts

Data sharing within and across organizations
Maintainability after initiatives




DATA, HOW TO OBTAIN MORE

* Investment in mobile, Al, and conversational platforms
* Investment in the use of I0Ts
« Create a seamless customer cross-channel experience

« Explore social media sentiment and other unstructured
data

 Integrate data silos (Administration, CRM, billing,
compliances, etc.)




BIG DATA SANDBOX

Sandbox allows an organization to realize its
actual investment value in big data.

It is a developmental platform used to explore an
organization's information sets.
— Encourage collaboration and interaction

— Encourage learning by doing
— Build a data pool

Build or rent one ?




HR PREPERATION

* HR should identify current and future human
resources needs for an organization to become a

data-driven one.

 HR should come up with a plan to create
— A new salary model for data scientist hiring

— An incentive program and new opportunities for
existing staffs

.
. . . . recruutmgl
— A multi-disciplinary task force [% "

resources

planning

evaluation||
f




THE ROADMAP

VALUE

Discover Develop Deliver Live

Business

Proof of Concept/
Strategy Architecture Proof of Value

Roadmap Vendor
Selection

Technology

Training

- “ o Understand big data o  Select proof of o Share the results
§ o Ensure management buy-in concepts o Define the ROI
- o Create a multi-disciplinary o Collect data o Invest in infrastructure
- team o Create use case o Expand the team and
o Define a list of use cases prototypes start implementation
o Explore Data Landscape o Organization wide
o  Solution Architecture training
Design (Vendor) o Improve overall
o Initial Investment on organization

Infrastructure (rent)



