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3.1uni1:
Al and Machine Learning for Business
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Chanwit Boonchuay, D.Eng.

Sep. 2016 — Present CEO and Co-founder of SYNAPES Thailand

Aug. 2017 — Present Bangkok Al Ambassador (Part of Global Applied
Artificial Intelligence Community)

May 2013 — July 2016 Assistant Professor in Electrical Engineering at RMUTR

July 2011 — April 2013 | Lecturer at Dept. of Electrical Engineering Technology, RMUTR
Jan. 2010 - Dec. 2010 | v/jsiting Scholar at The University of Tennessee, USA

Apr. 2009 — May 2009 | Visiting Scholar at The University of Hong Kong, China

Aug. 2007 — Aug. 2011 Doctoral Candidate at Energy FoS, Asian Institute of
Technology (AIT), Thailand
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Y Outline

* What is Al and why is it important for businesses?

* Al categorized by technologies

* Al for business applications

* How to prepare for Al adoption

* Preparing human resources for Al tasks
* Limitations and risks of Al in businesses

* Al transformation guideline
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HEALTH MAP "
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Qmwseuas Vi Tope VCD/DVD Streaming Media

http://longtunman.com/
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Music Streaming

Qunu tuAsulsa inudafio
=4 {
Flo Disk CD/DVD-ROM Flash Drive
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http://longtunman.com/
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3.2 un|'1= 2:
What1is Al?

((9))
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Why is Al important?




REGIONAL
SCIENCE e

PARK
THAILAND

http://www.datajango.com

18th Century
Industrial ‘

Revolution

Steam - Based
Machines
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Early 21st Century
Artificial Intelligence

Late 20th Century Revolution ‘

Industrial

19th - 20th Revolution
Century

Industrial
Revolution ‘

Electrical Computer and A.l. Based
Energy - Based Internet Based Data Driven
Mass Production Knowledge Solutions
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B What is AI?
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Artificial intelligence is a branch of computer
science that aims to create intelligent machines.
It has become an essential part of the
technology industry.

www.techopedia.com
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Google

»
aMazZon  PageRank livingsocial
v‘)

. Search Coupons
Retail

NETFLIX Linked [T}

Movie f I i N Ki
Sew- Dlsrgptlve companies etworking
differentiated by fa
PANDORA

INTELLIGENT Dol
Google  APPLICATIONS

f" . «
Advertising L ZI"OW

Real Estate

[Jglassdoor

Human
Resources

, VA
Avvo
eHarmony* ]cl t b It kﬁﬁié
Dating Wearables
Q RelateIQ

UBER CRM
Taxis

Source:Machine Learning Specialization , Emily Fox & Carlos Guestrin "
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3.3 uni 3:
Al for Business
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A

. I

.
L |
AL

Cost reduction

More productivity

How can Al help businesses? New opportunities

Scalable operation

Micro- personalization
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Y 3 stages of Al

!

Narrow Al General Al Super Al
Dedicated to assist with or Takes knowledge from one domain, Machines that are an order of
take over specific tasks transfers to other domain magnitude smarter than humans

Source: van der Linde, N. & DHL Trend Research
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Linguistic
Intelligence

2

Problem Solving

Perception
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Swarm intelligence

R
)- -

Fuzzy:logic

Intelligent aElnt

Knowledge-based system

21
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ARTIFICIAL
INTELLIGENCE
MACHINE
LEARNING
ol DEEP

Qc LEARNING

1950s 1960's 1970 1980's 1990's 2000s 2010
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Meaningful Structure Image
Compression Discovery Classification

- y p Big data Dimensionality Feature Idenity Fraud

Visualistaion Reduction Elicitation Detection

Customer Retention

Classification Diagnostics

Advertising Popularity
Prediction

Learning Learning Weather

Forecasting
L
M ac h I n e Population

Growth
Prediction

Recommender Unsupervised Supervised

Systems

Clustering Regression
Targetted

Marketing

Market
Forecasting

Customer

Segmentation L e a r n i n g

Estimating
life expectancy

Real-time decisions Game Al

Reinforcement
Learning

Rabot Navigation Skill Acquisition

Source: Abdul Rahid

Learning Tasks 23
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Banana

Orange
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Predicting House Prices

Regression - Intelligence

+ house
features

house size

25
Source:Machine Learning Specialization , Emily Fox & Carlos Guestrin
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I Logistic Regression

* Logistic regression maps the “regression” value —Xf in
(-00,0) to the range [0,1] using a “logistic” function:

=

42/ ol

6 -4 2 0 2 4 6

* i.e.the logistic function maps any value on the real line to a
probability in the range [0,1]

Source: Tarun Sukhani 2
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...also, instead of fitting a line to the

data, logistic regression fits an “S”
shaped “logistic function”.

Is Obese ® © ...

-

-
-
-
i
-
-
-
L
-
-
-
-
-
-
L
-

Is Not Obese
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Is Obese J— ® 0 000
: There is a high
probability that the
new mouse is
obese.

Is Not Obese T ....-.‘“.‘. O v
Weight
Brain Power Skill Up
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s Obese J— . . Q".........

-
A
L

d) Then there is only a

: 50% chance that
& the mouse is obese.

L
*

Is Not Obese T ......"'. O

Weight
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W ML Example

Sentiment Analysis

Data Classification Intelligence

Sushi was awesome,

the food was gwesome,
but the service was awful.

All reviews:

Score(x) <0

n

awful

"

CO00G wes n -
e At awesome

ions when you
came here. Dishes Cost fram $4-26 each and dshes are
smal.

30
Source:Machine Learning Specialization , Emily Fox & Carlos Guestrin
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B Support Vector Machines

* A Support Vector Machine (SVM) is a classifier that tries to
maximize the margin between training data and the
classification boundary (the plane defined by X = 0)

Source: Tarun Sukhani 31
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YW k-Nearest Neighbors

Given a query item:
Find k closest matches
in a labeled dataset |,

- Tarun Sukhani 3
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YW k-Nearest Neighbors

Given a query item:
Find k closest matches

Return the most
Frequent label

e: Tarun Sukhani 33
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k-Nearest Neighbors

k = 3 votes for “cat”

e: Tarun Sukhani 3
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YW k-Nearest Neighbors

2 votes for cat,

1 each for Buffalo, Cat wins...

Deer, Lion

e: Tarun Sukhani 35
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YW k-Nearest Neighbors

1
(OV)

— k

\
\
1
1
1
1
1
1
I
1
1
 /
1
1
!
I
’

36
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W ML Example

Product Recommendation

Matrix

Data Factorization g 9ENCE

Recommended
items:

Your past
purchases:

Ms (f
p

Customers

"

purchase

hlstorles of
all Products

customers

I features
Source:Machine Learning Specialization , Emily Fox & Carlos Guestrin

37
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-~ N (s2] < To]
£ £ S £ £
S| & | 8| & | &2
User 1 0 3 0 3 0
User 2 4 0 0 2 0
User 3 0 0 3 0 0
User 4 3 0 4 0 3
User 5 4 3 0 4 0
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W ML Example

Visual Product Recommendation

Deep

Intelligence

Data

Learning

i . Nearest neighbors:

PPy
INLN
SEEYP

Source:Machine Learning Specialization , Emily Fox & Carlos Guestrin

39
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I Artificial Neural Network (ANN)

QA
OC

U
L

tput layer

hidden layer 1 hidden layer 2

Inspiration from Neurobiology input layer
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Y ANN Business Applications

»7 ;
o /.. //;,f
7 /// )1J
Check reader Form reader

——

Passport reader

www_slideserve.com Optical Character Recognition (OCR) %
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WY Pattern Recognition (Classification)

NAVTAYI2VORE
n 1

Al J 9 ® ®» o & &

L=

—» @1 ﬂuﬂngﬂuuu

ludnd

42

Computational intelligence / oine @3urh

uwWuvIUWeUUNANIWaINsanvtnAlulaguavunaINsAIARAAIHNSSU

- -
Tasvmisasividvaula:inu:iHYaUAOUATMAWD ABUTINGMSWULNUSONSSUUDVUS:LNA Bra'n po wer Sk'll u
Us:91Uvuus:uieu 2563



aaisUs:NdUMSISsU

nu:MsUs:gNALS inaluladUeyeuius:Guy (Artificial Intelligence) lupvANS
Al (Artificial Intelligence) Machine Learning Applied Skill for Busine

66

Apr 26, 2012: W AFL 45.02 ™ PSAR(0.02,0.2) 40.61

SEVEN DAY FORECAST
METRO VANCOUVER

wep § 1u | rri QIESEIET won § TuE
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26,12) -0.68 - EMA(9) -0.90 = Divergence 0.23 3]
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Weather forecast Stock price prediction
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]U BREAK'I'H RUUGH Introduction The 10 Technologies Past Years
Review
DeepLearning T Social Prenatal DNA Additive Baxter: The Blue-
Mads Sequencing Manufacturing Collar Robot
With massive Reading the DNA of
amounmwpf power, Messages that qmekly femmbeft:fe Sk | about 3-D o Broo#os"‘s
com| 2 nex ol creation is
macgnn; can now self—degtersuct genomic revolution. printing? GE, the easy to interact with,
m\lzewjects_and enhancemepmacy But do you really want s largest but the complex
te speech in of online to know about manufacturer is on innovations the
real time. Artificial communications and genetic problems or usug robot show just how
intelligence is finally make people freer to musical aptitude of to make hard it is to get along
getting smart. be spontaneous. s your unborn child? jet parts. £ with people. —
Memoryimplants Smart Watches Ultra-Efficient Solar BigData from Cheap Supergrids
Power
A maverick
believes he has Doubling the analyzing information
deciphered the code efficiency of a solar from simple cell
?y which th;e brain cell woutlii‘eoompletely phones can provtlge :
‘orms long-term The designers of change t insights into
memories. Next: Pebble watch reallzed economics of surpnﬁmgho\ovpeople move A new hi
tic that a mobile is energy. about and behave - circuit breaker could
tfor more useful if you logy just andevenhe:geus finally make highly
enng from don't have to take it might make it efficient DC power
out of your pocket. _,  spread of diseases. _, prac Ny -
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Ehe New York Times

Scientists See Promise in Deep-Learning Programs

John Markoff
November 23, 2012

Rich Rashid in Tianjin, October, 25, 2012



REGIONAL v/ AaSUS:NDUMISISBU

N 7 o . - cps - . <
SCIENCE SCiEncE _Mnuzmsus:gnald inaluladUouryius:aud (Artificial Intelligence) lupvAns

PARK B / o . . ) : . :
y Al (Artificial Intelligence) Machine Learning Applied Skill for Business

-




waaisUs:NaUMSISsU

nu:MsUs:gNALS inaluladUeyeuius:Guy (Artificial Intelligence) lupvANS
Al (Artificial Intelligence) Machine Learning Applied Skill for Busine

70

Enabling Cross-Lingual Conversations in Real Time

Microsoft Research The success of the team’s progress to date
May 27, 2014 5:58 PM PT was on display May 27, in a talk by
Microsoft CEO Satya Nadella in Rancho
Palos Verdes, Calif., during the Code
Conference. During Nadella's conversation
with Kara Swisher and Walt Mossberg of
the Re/code tech website relating to a new
The path to the Skype 2 asked

Translator gained tage. Pall, the
momentun_w with an ident of
encounter in the £

autumn of 2010. Seide s tlnTe

and colleague Kit app, with Pall
Thambiratnam had rman-
developed a system | Diana

they called The

Translating! Telephone

for live speech-to-text

and snearh-ta-cnaarh

A core development
that enables Skype
translation came from
Redmond researcher Li
Deng. He invited Geoff
Hinton, a professor at
the University of
Toronto, to visit
Redmond in 2009 to
work on new neural-
network learning
methods, based on a
couple of seminal
papers from Hinton and

Li Deng (left) and Geoff Hinton. his collaborators in 2006
that had brought new
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Impact of deep learning in speech technology
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MIT Facebook Launches Advanced 72
TeChnO|Ogy Al Effort to Find Meaning in
Review Your Posts

A technique called deep learning could help Facebook understand
SEPtember 20, 2013 its users and their data better.

By Tom Simonite on September 20, 2013

...... Facebook’s foray into deep learning sees it following
its competitors Google and Microsoft, which have used A BRIEF G“IDE
the approach to impressive effect in the past year. Google

has hired and acquired leading talent in the field (see “10 Tu FAcEBlmK
Breakthrough Technologies 2013: Deep Learning”), and INSIGHTS rﬁ;ﬁ—:.
last year created software that taught itself to recognize —— e
cats and other objects by reviewing stills from YouTube

videos. The underlying deep learning technology was later g

hing um o g e swstied  Sch

i =i | e loss than 1%,

e

used to slash the error rate of Google’s voice recognition o

The e s v i epTRE

services (see “Google’s Virtual Brain Goes to .y

om0 e i et e A
g

Work”)....Researchers at Microsoft have used deep _ MSTINMESSIO__
learning to build a system that translates speech from e
English to Mandarin Chinese in real time (see “Microsoft
Brings Star Trek’s Voice Translator to Life”). Chinese Web
giant Baidu also recently established a Silicon Valley

49 research lab to work on deep learning.

TS T,
-y v
-
o
-
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W Deep Learning Concept

Output
(object identity)

3rd hidden layer
(object parts)

2nd hidden layer
(corners and
contours)

1st hidden layer
(edges)

Visible layer
(input pixels)
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Deep Learning Concept

object models

object parts
(combination
of edges)
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W ML Example

Document Retrieval

Intelligence

ENT SCIENCE

Source:Machine Learning Specialization , Emily Fox & Carlos Guestrin
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B Clustering Application

Clustering: group the data based on the similarities.

) O0Q Q9 Q

W

1)

https://blogs.sas.com/content/subconsciousmusings/2016/05/26/data-mining-clustering/
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Clustering Application

unsupervised clustering of audience data identifies naturally-
forming, interest-based communities

%,
:

. y
,";“ 7,
Pty A

= 8

https://www.affinio.com
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W Reinforcement Learning

Reward Action(A)

Observatig (R)
1

https://becominghuman.a
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B Reinforcement Learning Example
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B Machine Learning

Supervised Learning: Task driven
(Regression/Classification)

* Try to predict a specific quantity.
* Train examples with labels.
* It can measure accuracy directly.

Unsupervised learning:

Data driven (Clustering)

* Try to understand the data.

* Look for structure or unusual patterns.
* Not require labeled data .
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B Machine Learning

Semi-supervised Learning

* Use unsupervised method to improve supervised
algorithms.

* Usually few labeled examples + lots of unlabeled.

Reinforcement Learning
* Close to human learning.
* Learn a policy of how to act in a given environment.

* Every action has some impact in the environment and
the environment provides rewards that guides the
learning algorithm.
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W Over Fitting

* Low error on training data, but

* High error on test data

Y A b | Y
I. o

L} am a .

L a® - =

n o
e o =]
> >

X X X

Underfitting Just right! overfitting

* Example:

— Your classifier is 100% accurate on training data
but only 50% accurate on test data, when it could
have been 75% accurate on each

Source: Tarun Sukhani
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Swarm intelligence

o 4%
)- R

Fuzzy:logic

Intelligent a:q'lnt

Knowledge-based system
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B Sswarm Intelligence

Onlooker bee

https://commons.wikimedia.org /www.sciencedirect.com
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W Optimization Problem

Global Optima

Infeasible Region

Y variable
Local Optima

U

Feasible Region

X variable
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An optimized route map using ORION. (Credit: UPS) www.forbes.com
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Swarm intelligence

o 4%
)- R

Intelligent a:q'lnt

Knowledge-based system
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4 Expert System

Knowledge
Non.expert .‘|-llIlllllllll.lllll.lll'll.lllllllll.... f"omanexpert
user . Expert System -
. -
poawl i :
- E Inference Knowledge E
- = Engine Base .
= 3 :
Advice :

- L
- ks
.ClII'lllll.l'I.lll'l.lll'll.ll.'lllll.‘

www.igcseict.info
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MYCIN:
Medical system for

diagnosing blood disorders.
First used in 1979

DESIGN ADVISOR:
Gives advice to
designers of
processor chips

Sagar Kr. Sharma, Expert System, BITS Pilani
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By Expert System Applications

i

Oil & Gas

PUFF:

Medical system
for diagnosis of
respiratory conditions

PROSPECTOR:
Used by geologists
to identify sites for

drilling or mining

Sagar Kr. Sharma, Expert System, BITS Pilani
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Swarm intelligence

o 4%
)- R

Intelligent a:q'lnt

Knowledge-based system
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WY Intelligent Agent

Sensors

percepts

actions

actuators

https://gungorbasa.com
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WHAT CAN | HELP YOU WITH?

https://gungorbasa.com
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Swarm intelligence

o 4%
)- R

Fuzzy:logic

Intelligent a:q'lnt

Knowledge-based system
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cold warm hot

temperature =

https://careers.yardiromania.ro
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4 Fuzzy Rules

rulel: IFxISATHEN IS D: mu(x]

rule2: IFyISB THENNnISE:

rule 3: IFzISCTHENNnISF:

mu[z)

DEFUZZIFICATION:

www.business-fundas.com .
crisp value = n
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W Data Industry

Big data market size revenue forecast worldwide from 2011 to 2027
(in billion U.S. dollars)

125 Sources Additional Inform ation:

Wikibon; SiliconANGLE Worldwide; Wikibon; 2014to 20 18

© Statista 2018

103
100 96
90
84
77
75 70

64

Market volume in billion U.S. dollars

www.statista.com
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B DIKW Pyramid

)

Understanding
Principles

)

Understanding
Patterns

)

Understanding
Relations

C )

Connectedness =— — — — — — — — — — Understanding

Source: Chunlei Tang, The Data Industry: The Business and Economics of
Information and Big Data, 2016
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I Managing Data Assets

high low
DATA ASSETS ‘
REV]ARD yed,ﬂeactwe, Proactive, Governed LS

low high

e BUSINESS CAPABILITIES _>

_ People, Process, Technology Adoption
Source: Chunlei Tang, The Data Industry: The Business and Economics of

Information and Big Data, 2016

uwWuvIUWeUUNANIWaINsanvtnAlulaguavunaINsAIARAAIHNSSU

- -
Tasvmisasividvaula:inu:iHYaUAOUATMAWD ABUTINGMSWULNUSONSSUUDVUS:LNA Bra'n po wer Sk'll u
Us=hUvuus:ueu 2563



waaisUs:NaUMSISsU

nu:MsUs:gNALS inaluladUeyeuius:Guy (Artificial Intelligence) lupvANS
Al (Artificial Intelligence) Machine Learning Applied Skill for Busine

102

B Data Industry Chain

Data Technology

Development | DataIndustry Chain

/

_ /
Boundary of Ecological / Data Product Trading

Constraint 7
&
P O
P g “Data Resource” -Oriented

/ .
_-7 Data Presentation
! -

- Data Product
- Data Mining s s

Pricing & Valuation

Data Processing ,
Data analysis i  _ _ _ _ _ _
i -
Data Storage\« -7 Boundary of
ata:Management_ -~ Ecological Constraint
i -
-
-~

Data Acquisition | .~

Capital
Accumulation
Upstream Midstream Downstream

Source: Chunlei Tang, The Data Industry: The Business and Economics of
Information and Big Data, 2016
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WY What is Data Science?

Data science is a "concept to unify DOMAIN

statistics, data analysis, machine
learning and their related methods" in

order to "understand and analyze ,
wo % y -~ DATA
actual phenomena" with data. . sciEnce

*Hayashi, Chikio (1998-01-01). "What is Data Science? Fundamental
Concepts and a Heuristic Example". Data Science, Classification, and
Related Methods. Studies in Classification, Data Analysis, and Knowledge
Organization. Springer Japan. pp. 40-51.
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B Analytics Process

Interpretation
and
Evaluation _ ,

Data
Transformation
Dumps of Operational Data (binning, alpha to
numeric, etc.)
Understanding Data Cleaning
what data is
needed for the Data
application Selection / Analytics

Application
A

Transformed A
Data

- - :
Q7=
-

@ O / Preprocessed
Source Data Mining  Data
Data Mart

Source: BartBaesens, Analyticsin a Big Data World: The Essential Guide to Data Science and its Applications
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W Branches of Al Applications

Predictions .
Data analytics
Classifications

Text generation
Clustering
Question answering

Natural language processing
Context extraction <

Classification

Machine translation

Expert systems Artificial intelligence

Speech to text 7
Text to speech

Image recognition 7
Machine vision

Planning

Vision

Robotics
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Business Applications
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Business Applications

S
‘ ”Momnj@\

| L=

O\ #g

uwWuvIUWeuUANWawnsanvinalulaguavunaiNsAIAAAIHNSSY

- -
Iasumisasivravauna:zinuy:uHvauaaluninAwaaaulongnisweuulusanssuyovUs:LNA B ra ' n Po we r Sk ' l l u
Us=91UvuUs:Neu 2563




REGIONAL aasUs:NdUMISISEU
SCIENCE B
PARK PuR

uuuuuuuu

Nnu:n1sUs:gnald inalulagUeyryius:auy (Artificial Intelligence) tuavAns
Al (Artificial Intelligence) Machine Learning Applied Skill for Business

P PRI II#;*.!’.!‘ R 20 Pk i e

f




& 1AaIsUsS:NdUAISISBU
nu:MsUs:gNALS inaluladUeyeuius:Guy (Artificial Intelligence) lupvANS
Al (Artificial Intelligence) Machine Learning Applied Skill for Busine

109

CAPTURE RATE SHOPPER PATHS CATAGORY VISITS CATAGORY DWELL TIME
% Visitors By Category Dwell Time By Category

!

vy
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Al Applications in Finance

IT Infrastructure

+ Security Cyberlake
+ DoS Detection and Protection
+ Master Data Management

Wholesale / Commercial Banking

* Know Your Customers (KYC)
* Anti-Money Laundering (AML)

- @

Retail Banking

Card / Payments Business @ ‘

+ Transaction Frauds g:: =

= 8 * Deposit Fraud

* Collusion Fraud + Customer Churn Prediction
+ Real-Time Targeting - Auto-Loan

+ Credit Risk Scoring

o iniBentast Bromolion https://www.h20.ai/
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Investment

'.-

http://www.kpmginfo.com/
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On Wall Street today, more
than 60% of all trades are

executed by Al with little or
no real-time oversight from
humans -

Christopher Steiner,
Automate This

A Guide to Artificial Intelligence forj Executives, Accenture, 2018

Brain Power Skill Up
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Y Know Your Customer/Client (KYC)

Understanding the dynamics of your customer interaction with Al

KNOW YOUR CUSTOMER

| | | | |

JOHN SMITH SAM WALKER

23 WEST 3RD AVE MADISON CLARK
VANCOUVER EMILY MOORE
JUNE 9TH, 1987 JOHN SMITH

CUSTOMER IDENTIFICATION PROGRAM
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CREDIT SCORE

Mobile data (((‘I’)) Alternative data
scoring °

Credit Bureau Data
Financial history =
-If available -

Utilities Rents data

Social Media Data

http://www.e-mfp.eu/
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LOAN

TRes s m@emerimel s Mimde avd Wil e offacloee oy ! !
BETWEEN

Pontmirsafens tambemirmd 40 an o Thitsirme sl u sbimat aekbols man o4
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Collusion fraud

uwWuvIUWeUUNANIWaINsanvtnAlulaguavunaINsAIARAAIHNSSU
IasvnisasivmavAula:Nnu:LHYDUNAOIUATMALWDARUTDNIMSWCULNUIOASSUUDVUSELNA
Us=91UvuUs:Neu 2563

Brain Power Skill Up



waaisUs:NaUMSISsU

nu:MsUs:gNALS inaluladUeyeuius:Guy (Artificial Intelligence) lupvANS
Al (Artificial Intelligence) Machine Learning Applied Skill for Busine

18

Y Anomaly Detection

Finding Network Anomalies Faster with Al

Live Data

101010101010101 \\
101010101010101 Detect Anomalies A R
101010101010101 —t

101010101010101 ﬁ
101010101010101 Alert

Historical [N M= M Anomaly detection can be used
e JEE o ) RN - to identify strange patterns in
101010101010101 S.pl0i0i00) « - "

R Moje. v network traffic that could be a
g major reason for intrusion

detection, cyber-attacks, and
fraud detection.

https://communalnews.com/
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https://thefinancialbrand.com/

71350/ai-machine-learning-
analytics-marketing-banking-

trends
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W Product Marketing

Customer Interactions and Value
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REACH ACT CONVERT ENGAGE

@ Machine Learning
@ Propensity Model
@ Al Application

Demand generation
and purchase Intent >
fido/mnuduwou ‘
1. Smart content 5. Propensity 9. Dynamic pricing 13. Predictive
curation ‘ modeling 10. Re-targeting : customer service
- Programmagic 6. Ad targeting 11. Web and App 14, Marketin_g
media bidding 7. Predictive personalization automation
3. Al generated analytics 12. Chat Bots 15, 1:1 Dynamic

content 8
4. Voice search

. Lead scoring content emails

Brain Power Skill Up
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- Customer Churn Prediction

Al Helps Retain Valuable Banking Customers

3:3 Churnly Search Q CSM ~ Adam Baker .

results page > Cusotmer profile: DRP019

Churn likelihood: 85%~ Historical Churn u -
85%
o

Unique 1D DRPO19

Stage. Allocation

Sign-up date 13/5/2018

Renewal date 19/5/2019

Allotted licences 200

Customer value £50k

Industry Tech JAN FEB MAR APR MAY JuN JuN AUG seP oct NOV DEC
Industry Chum 33%

Login - Payments - Renewals -

66%

Login, payments, renewals

Today 66% Today 74% Tocay 10%
—
Average 60% 12 months ago 40% Average 30% 12 months ago 30% Average 10% 12 months ago 80%
. Last Cycle 80% Chum Prediction 24% Last Cycle 90% Chumn Prediction 24% Last Cycle 60% Chum Pradiction 95%
https://www.churnly.ai/ e —— —_— —_— -
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Stopping Crime with Al.

AML/CFT

Anti Money Laundering &
Counter Financing of Terrorism

P

Governance Customer Due
Procedures Diligence

www.corporatecomplianceinsights.com
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W Anti-Money Laundering

¥y

7 5550 =0 | 4R
‘.” o © =l

Segmentation Rules + Transaction Counter

Thresholds Monitoring Suspicious

Activity

Brain Power Skill Up
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http://gswconsultinggro m/
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Virtual Assistant
Amelia

Your first Digital Employee

Amelia is a cognitive agent who can take on a
wide variety of service desk roles and transform
customer experience. Just like a human she
communicates with customers using natural
language

http://www.ipsoft.com/amelia/

(A & - \
&

)

‘ . \

S o

B
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B Online Retail Stores

-.JSQDPUUC!

http://www.businessgyan.com
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I Examples of Al in Manufacturing

Quality checks

Maintenance

Faster, more reliable design
Reduced environmental impact
Harnessing useful data

Supply chain communication
Cutting waste

Integration

Improved customer service

10 Post-production support

Sl AR L
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Supply Sense

Knowing what is possible

=T &

g oo
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Demand Sense
Knowing what customers need

S @

~—
= &

Supply Response
Making it happen

@ O
@ cods

Decide & Commit
Making profitable promises

£ co

CcO

Demand Response

Giving customers
what they want

Source: SCM World
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Correlation Group View New Add Save Open Share Options O ~ 2 years ago 10 ~ 2 years ago 131

i Comelation Raw Data - ICL_PILOT

60
WRaw Data: P64A425_C

5 MRaw Data: PEAT4G57 /\-\
-MRzwData P64TI4648 "
“WRaw Data: FB4TI4644A

40 “WRaw Dala P54TI4E80 — =
“WRaw Data: PBATI4ES!

30 MRaw Datar P54T14659
WRaw Data: P54TI4660
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Coretation Anomaly

Interval is scaled to 1h

WAnomaly: PE4A425_C
MAnomaly: PGAT4657

WAnomaly: PE4TI4544
WAnomaly. PEATI644A 11
WAnomaly: PEATI4650
WAnomaly: PE4TI4651
» 150 manomaly: PEATIEE0
’E WAnomaly: PE4TIAEE0
2

5: | il ) .I”llunl”

2016-03-03 00:00 2016-03-04 00:00 2016-03-05 00:00 2016-03-05 00:00 2016-03-07 00:00 2016-03-08 00:00 2016-03-09 00:00 2016-03-10 00:00 2016-03-11 00:00 2016-03-12 00:00 2016-03-13 00:00 2016-03-14 00:00

WWW.Ppresenso.com
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Tag View
(site:

Tag Anomaly Graph

175
M Anomaly
WRaw Data

150

125

100

75

RawData
o
=4

25

00

25

_7,5| i I 11 |” I II ll vl

2017-07-05 03:00 2047-07-05 11:00 2017-07-05 19:00 2017-07-06 03:00 2017-07-06 11:00 2017-07-06 18:00 2017-07-07 03:00
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O-7Tmonthsagoto~Tmonthsago 132

Interval is scaled to 30m

100

la .

2017-07-07 11:00

WWW.Ppresenso.com
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it LANDING A Explore Monitor Activity '}

Extracted Image Defect Detection
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Landing.ai - Transforming manufacturing through Al
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Landing.ai - Transforming manufacturing through Al
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qb LANDING.AI Explore Monitor Activity § 3

3/ 6 Defective

#109871 #109872 #109873

#109874 #109875 #109876

X
Landing.ai - Transforming manufacturing through Al
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3t LANDING Al Explore Monitor Activity

3/ 6 Defective

#119871 #119872 #119873

: @ :

#119874 #119875 #119876

Landing.ai - :!nsforming manufacturing through Al
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Container number recognition

00LU 023331, |
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Office Ma agement U
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http://mobilesyrup.com/
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HI! CAN | HELP YOU SHOP FOR A
JACKET TODAY?

With the help of IBM Watson, we're exploring artificial intelligence technology to help you find
the perfect jacket for your next adventure.
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WHERE AND WHEN WILL YOU BE USING THIS
JACKET?

[ am going to Japan in Apr 2019

EXAMPLE: COMMUTING IN BOSTON SUBMIT
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NO WIND =

I'LL FIND A JACKET THAT FITS THOSE CONDITIONS.
WHAT ACTIVITY WILL YOU USE THIS JACKET FOR?

Go hiking

EXAMPLE: | NEED SOMETHING VERSATILE SUBMIT
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) RESTART SKIP

32°F NO WIND

AY, | GOT IT. TAKE A LOOK
OW, CHOOSE THE ONES THAT
ARE YOUR STYLE

TRICLIMATE

JACKET
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HIGH MATCH

MEN'S NUPTSE RIDGE PARKA

$299.00

LOW MATCH

waasUs:ndUMSISEU

MEN'S IMMACULATOR PARKA

MEN'S THERMOBALL TRICLIMATE JACKET

$299.00
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www.washingtonpost.com
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°
A Al ACCOUNTANT

FIRST DIGITAL =
ACCOUNTING

FIRM IN
SINGAPORE @
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https://www.ai-accountant.com/
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Al Auditing for
accounting firms

www.mindbridge.ai
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Risk by account

Risk %

B <15%

B <30%
< 40%

B <50%

B >50%

$1.56M

Commissions

Operating expenses Operating labor ¢

Brain Power Skill Up
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HR Professional Ul
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e qouddinun
Snuwnans Funauianssu

p E R S A D O PLATFORM CUSTOMERS COMPANY RESOURCES NEWS & EVENTS

COGNITIVE CONTENT GENERATION

Emotional and Rational Triggers Quantified

SEE DETAILS

http://persado.com/
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Fund Name CM Ret. YTD Ret. PM Ret.
US Stock Market Index 0.0283 0.09834 0.0197 |
Small Cap Growth ETF -0.0183 0.0394 0.0098
Large-Cap Value Index 0.0083 0.1302 -0.0012 !
S&P 500 Index 0.0193 0.08384 0.0218 4
International Stock Index  0.0379 0.0018 0.0924
Mid-Cap Value ETF -0.0113 0.0228 0.06434‘
Small-Cap Blend ETF 0.0805 0.0041 -0.0278~
Large-Cap Growth Index | 0.0094 0.0186 0.041 6:
Growth Index | 0.0201 0.0186 0.0731-!‘
Mid-Cap Blend Index -0.0036 0.0037 0.030&
Small-Cap Value Indexl | 0.0031 0.043 0.066'.;
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https://automatedinsightsicom (-2.65%) were the worst-
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S Tor
Fir
August US Stock Market Index Report »
) atic
He
The US Stc?ck Market Index posted gains of 2.83% in August
a notable increase over |ast month's return of 1,97%, Aided' Fir
by the strong returns in August, the fund's year-to-date
return increased to 9.83%, "
He

The Fop sectors were financials (3.62%), healthcare (2.89%)
and lnformta*tmn technology (2.43%), which contributed jme
3.32% to this fund's overall return. Financials reported a

positive return for the third consecutive month, while both frete
the healthcare and information technology sectors E
produced a gain for the second straight month.

Fir
Detracting a combined 2.94% from the fund's returns,
consumer staples (-3.23%), energy (-2.98%), and industrials He

performing sectors

Brain Power Skill Up
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of business executives say Al solutions
implemented in their businesses have

already increased productivity

Source: PwC Consumer Intelligence Series: Bot.Me, 2017
Base: 500 business executives
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Netflix's New 'My List' Feature
Knows You Better Than You Know
Yourself (Because Algorithms)

Alsarr of v e dims gNad W T e e sary
B R R L T S
of reghorhm AT Ao e e @ meele
e T R P R ]
- PO agert wth spe strrgh Mos oo
Brwvieg Deott Doattmn Wy w Catenge
Crastars Zon Pow WMo tow Kavvm

oy

uwWuvIUWeuUANWawnsanvinalulaguavunaiNsAIAAAIHNSSY

- -
Iasumisasivravauna:zinuy:uHvauaaluninAwaaaulongnisweuulusanssuyovUs:LNA B ra ' n Po we r Sk ' l l u
Us=91UvuUs:Neu 2563



\ REGIONAL oo, 1PAaSUS:N2UAISISBU
muﬁigﬁ% \,\, :ﬁI:II:CE SEOTE: nu:n1sUs:anAld inalulagieyeuiUs:auy (Artificial Intelligence) lupvAns

Al (Artificial Intelligence) Machine Learning Applied Skill for Business

156
Everything is a Recommendation

Over 80% of what
people watch
comes from our
recommendations

Recommendations
are driven by
Machine Learning

NETFLIX Justin Basilico, 2015, Recommendations for Building Machine Learning Software
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'IA\"a

b}r‘n Np < 4;"'14

KA D A! 4 '\‘M‘

A A R SIS

DX D.. Unan,
SR °‘ I-V
VAV AW N
WRDINN

MODEL 1 MODEL 2 MODEL 3

Solid bars Uniform lattice Evolved lattice
Traditional design Smart design with ALM Evolutionary design with ALM
Weight: Weight: Weight:
10.3 kilograms 4.1 kilograms 2.9 kilograms
www.3dcadworld.com
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Logistics and Delivery
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THE LAST MILE PROBLEM
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WHAT IS THE DELIVERY ROBOT?

A personal delivery device that uses sidewalks

Speed max 6 km/h

9 cameras, 4 radars, 8 ultrasonic and many other sensors
Navigates with 2 cm precision

Computation on NVIDIA Jetson TK1

Monitored by human operators

Carries 10 kg (3 shopping bags)

Intelligent and safe
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Vans §Robots

Mercedes-Benz Vans.a € STARSHIP
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A 4

of executives say Al will help humans and
machines work together to be stronger using

both artificial and human intelligence

Source: PwC Consumer Intelligence Series: Bot.Me, 2017
Base: 500 business executives




REGIONAL . aaisUs:NdUMSISsU
ORTHERN -~ — — - oo o - -
e \ :ﬁI:II:CE SEOTE: nu:n1sUs:anAld inalulagieyeuiUs:auy (Artificial Intelligence) lupvAns

Al (Artificial Intelligence) Machine Learning Applied Skill for Business

167

41 AM

REWARDS
STORES

@ Rosemary Valaire

Gold Level

REWARDS
g 4
8/1. Nc;;!:v;i.o‘v;.vd

MESSAGES

’ The Lumineers

4 Stars Until
ACCOUNT Next Reward

HISTORY Pike Place
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By Jutamos Korprasert

Analyzing raw data into insight information, there you GO!

Over 6M

Registered card customers

“~._  Gettinetoknow
. “Purchasing Behavior

SOUNCe” PN AWWW DUSINSS SINGINST COMSEIMUCKE 2880 oN yaity Car aala Yackng WrAge Wurte MO dwwe BuSess 00 TNty
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By Jutamas Korprasert

Easy marketing that turns disloyal customers into loyal customers

i
Over 6M

rd e e

" 3 "l
I / t -
! l—.\\\ Getting to know™ - D b
/

- . o o - welibamtodill cwe rete b o w
“Purchasing Behavior™ | E o =

M s Lar s

Registered card customers

r‘
mut“

Loyalty Program

FLATAAN STARSUICKS VIA® LATTE 1984

» Jewu

Puyy One bet 0\: ﬁu .
W D
For puechase of vy A e
Funderafted beverage. ~
For 2 levited Ume ondy.
G o Bt e test
Image scurce Py sty s it
Iwildiorwags Ccomy. ip wew Cookoecolfes Com o e I
Source. WP dwww Dusinessersader oomysiar buCs-ene-on-uy alty-card-dal a-rackong- 2013-3
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I'm Feeling Lucky

N\

™

Free WiFi

From our friends at Google

Accept & Connect

| agree to the Terms of Service and have
reviewed the Google Privacy Policy

Google

Google

Need help? 855-446-2374

i
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Using weather data to drive sales

Starbucks sent a simple email promoting hot drinks to customers
who are experiencing cold weather.

171

With no incentive/offer, Starbucks saw large incremental sales
, a Starbucks Bicester O« & Pollow
vs. control group and emails had above average open rate —
Sl mesu i reb Come in out of the cold @bicestervillage and
ng h'gh vance warm up with our Vanilla Spiced Latte. A
perfect way to start the day
pic._twitter. comVSvQ6uMUcws

Come in out of the cold.

On & day tke 1odey you deserve
# Ittle exvra warvth.

Arkansas Montana
California North '
Georgia Carolina i g
Idaho Oregon TP —
Louisiana Texas
Washington
! pordiis IR —
- PR S » -

2 PP V-

Andrew Pinkess, Big Data: A Creative Agency Perspective, 2014
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R

Data Analytics
A/
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l.

N38°0'29,0
wW1°10'38,18%
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https://flox.ai
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. Sensors+Brains
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Building Intelligent Uls
That Talk Like Humans

Andy Peart, CSO, Artificial Solutions
Lucas Willering, Solutions Architect, Artificial Solutions

11th Oct 2017
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CONSUMER EXPECTATIONS
ARE CHANGING

ARTIFICIAL
SOLUTIONS
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Global Research Study: Voice-Based Assistants

Usage of voice-based assistants

8% 49%

already enjoy using a voice assistant service.

-

TTT77 70%
T™T™T™T ot

and intelligent

However 90% wanted to know If they
were speaking to an automated service.

Disclosure is vital. which means it is fast

becoming a critical
technology

ARTIFICIAL e
SOLUTIONS € runcial Soigtions
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Summary

“Al-Based Natural Language Technology Will Be As
Critical to the Enterprise of 2020 as websites are
today”

Digital Assistants are only the start
Conversational data is key

Enterprise strength platform
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If | had 20 days to solve a problem, |
would take 19 days to define it

— Albert Einstein —

http://www.azquotes.com
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How do we adapt?
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Respondents at the most digitized organizations report greater adoption
of Al capabilities than their peers at other companies.

At the most digitized companies?

At all other companies
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Machine learning 18 21 31 ] 24
Virtual agents or e -
conversational interfaces 1e 9 28 S 26
Natural-language text - S ' —
understanding - 2 28 S 2%
Robotic process b e
automation L <0 19 / 15 23
Natural-language P n o
speech understanding 4 i et . 2
Computer vision 11 21 19 6 14 o2
Natural-language = ﬂ -
generation 7 16 22 2 19
Physical robotics 14 Organizations’ adoption of Al capabilities,’ % of respondents
Il Embedded in business B Embedded in business Piloted in at least

: : processes in multiple processes in at least 1 function/business unit

Autonomous vehicles P 9 functions/business units 1 function/business unit _
www.mckinsey.com

Brain Power Skill Up
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Y A adoption

Industry/applications

-

F TensorF low Al toolbox,
Open source,
Coding
‘ MATLAB

OpenAl

Al and machine
learning APIs

Cloud-based
machine learning

Academic/research
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VALUE

http://thinkvalueshop.com

194
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- 4 Preparing Human Resource

Up-skilling Recruiting
staff talents

Collaborating

Working with

with
partners

universities
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. . . . . o
- Business function in which Al has been adopted by industry, % of respondents
Service Product Marketing Supply-chain  Manufacturing Risk Human Strategy
operations and/or service and sales management resources and corporate
development finance

Financial services 49 I 7 I 6 I 9
services
E I B @ @B @

46 41 15 14 19 14 15 14
and natural gas
Healthcare systems 16 17 I 9 m l 13
and services
I O O G
and assembly
o
and logistics
Retail 23 I 13 38 I 7 I 9 I 8 0
B R TR
medical products

www.mckinsey.com
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- Most significant barriers organizations face in adopting Al % of respondents

S
w

Lack of clear strategy for Al

Lack of talent with appropriate skill sets for Al work

Functional silos constrain end-to-end Al solutions

N

I w

o
S
N

Lack of leaders’ ownership of and commitment to Al

Lack of technological infrastructure to support Al 25

Lack of available (ie, collected) data

Uncertain or low expectations for return on
Al investments

Underresourcing for Al in line organization

Limited usefulness of data?

Personal judgment overrides Al-based
decision making

—h

=

Limited relevance of insights from Al

N
e BN
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Challenges of convolution neural networks

Convolutional neural networks ‘
take individual features into .
account /;: -
> &
(\_»)

\/ \/ lllustration source:

jhui.github.io

But it does not
consider

, s | position/orientation. It
@ 5 incorrectly identifies
(s )

this to be a face
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Promise of capsule networks

Capsules take into
account relative spatial
position/orientation.
This is not a face.

[llustration source:
jhui.github.io
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What it means to look inside AI’s black box

Explainability
Understanding reasoning
behind each decision

Transparency ---- E -—=-  Provability
Understanding of | | | Mathematical
Al model decision | 1 | certainty behind

making Py decisions

Source: PwC
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- Limitations and risks of Al

* Costs of implementation and computation
* Implementation times, which are often lengthy

e Usability and interoperability with other systems and
platforms

* Customer privacy
 Potential lack of transparency
* Technological complexity and instability

www.nibusinessinfo.co.uk
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Faster Al adoption and absorption by Why Al Adoption?

front-runners can create larger economic gains.

202

Relative chan in h flow by Al- tion
i ggs cash flow by adoptio ( Front-runner breakdown, % change per cohort
cohort, cumulative % change per cohort
-18
120 122 $® Front-runner
(absorbing
within first
5-7 years)
100 < 122
80 82
60
L
44 Economy- Output gain/  Transition Capital Total
wide output  loss from/ costs expenditure
gains to peers
20
10 Follower ( Laggard breakdown, % change per cohort
(absorbing

0 by 2030)

11
_ . -
e 2® Laggard (do =t — KA

-23

gstzzz)%sg;rb Economy- Output gain/  Transition Capital Total
4011 [T wide output  loss from/ costs expenditure
gains to peers
2020 2030

McKinsey&Company | Source: McKinsey Global Institute analysis
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4 Building Strategic Al Roadmap

GENERATIVE MODE

EVALUATIVE MODE

PRIORITIZE °

Discover Al use cases.
Analyze Al use cases and capabilities for impact, effort, and risk.
Prioritize Al use cases and capabilities, given dependencies and

complements in the business plan.
Karthik Ramakrishnan, www.elementai.com
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Al
Transformation
Playbook

Lead your company into the Al era 1
Jil¥ LANDING Al Andrew Ng )
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5 steps for Al
Transformation

1. Execute pilot projects to gain
momentum

2. Build an in-house Al team

3. Provide broad Al training
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- In-house Al team structure

CEO

8 i

Business
Unit3

Business
Unit 2

: i = !
Business
A| Unit 1
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The Virtuous Cycle of Al

Better Product

More Data More Users

Andrew Ng, Al Transformation Playbook
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Key Metrics

Key activities you
measure

6

208

Channels

Path to
customers

4

Cost Structure

Customer Acquisition Costs
Distribution Costs

Hosting

People, etc.

Revenue Streams

Revenue Model
Life Time Value
Revenue

Gross Margin 5
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3. Email
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2. puldonFaauigndavigalWevdalGed

1. doddpmsidoyanwuuddnanoo:ls

[ a saiiuidaghobus:uu
[ b. Sins1:Rdayaldazaon
[ ¢ dumnlassai®

[]a Qndoonndd

2. JatadplUdawsaldudyostunisdaduls (decision support tool)

[ a WavINNSILAS1:HUDA
[ b, UoyadudnuHavcioa
[] ¢ doyaRrumsiacua:ana (cleansing)
L] d.gndoonndd
3. UalaluUeykn Overfitting uovlulaamis3iAsi:HUoya
[ a gn>wnawalagv
[ b, wodnudoya
e Uoyaliiwgowd

L] a. Joyauniiuly
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[]a fAHuadagus:avA
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[ e sousoudpya

|:| d. aswlulaa

5. daladalUligndaviaa

[ a Al ApAdIUDauaVUYUE
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|:| d. Al fiomsmitirgovdnsiindiuaaia

6. Uolalulyus:loutupo Al ciossAd

[]a aadunu
D b. (WU Productivity
[]ec Un>wdudougo

|:| d.usgmsigouldaa:=aon

7. Machine learning uuutatgun=AuNIsaagulduuu real-time

D a. Deep learning
D b. Clustering
D c. Supervised learning

D d. Reinforcement learning

8. machine learning wuulatkun:aHSumsdanduwaanssuanm

|:| a. Regression
D b. Classification
D c. Clustering

(] a. Qndavnndd
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9. Recommendation engine {us:uu E-commerce GKUND:ls
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o
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goalWaaviiorosy

5 = Broaden iaRnu:agvnavuAlUS:AURLBYIBINY ua:awisathonaannu:lRuARSUlA

asaun (V) ludovs:aua:uuu

s:AuA:lLlUU
(o] 1 2 3 4 5

Waawsnnu:

1. n"nuzauMsUsSuUcOudvssivggnadna
2. nau=nstdanidinalulad Al agotHuizau
3. NAU:=NISWaUUN Al §1HSUSSAD

4.Anu=Msl8 Al SIHSUMSILAS1:RUDYA

5. NNY:N1SIIVNAYNSUAzMSWCIUISSADADY Al

mMs3asiKNamswauInnu:=adensIWwisals (Radar Chart)

nnY:auMsUsSUuUavssivdynaGdna

NNUY:NISIIVNAYNSUAzNISWAIUISSADADY Al nnu:mMstdanidinalulad Al pevtHU:au

finumstd Al IHSums3iasiRdaya NAYMSWIUT Al §HSUSSAD
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4.3 kaguuvunQadasuy

ADU-HAYWJUINANU:
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- laguuunadauwWwaIuInny:

NnY:AIUNISUDVDVASIULWDIVLWUNAgNSSsAdAuNISaaadsnia

1. Jaddpnisiidayauuuddnadoo:ls
a. datAuldagrous:uu
b. SiAs1:RUpyalaa:adn
c. Aurldsoais
d. gndiponndd

2. OoladalUliawisatduddreliunmisdaduld (decision support tool)
a. WadINMIS3LAs1:KUdYA
b. dJayaduonuKavciva
c. OoyafrumsriAdwa:ana (cleansing)
d.gndoonndd

3. UolaWulsyr Overfitting uovlulaanmisdiAs1:KUaya
a. bAurawalago
b. wodnudoya
c. Uoyalutwgowad
d. dayaunntauly

4. mMs3AS1RUDYanISISUINGVlO
a. fMHuQdanUs:avA
b. HFadbudsmouaula
c. SoUsOUTDYa
d. aswluaa

5. daladaluligndaviaa
a. Al ApAdwaauavVUYUE
b. Al awisarfvutnuuyusianosuQ
c. Al tHU=AUvIUNAUS:LAN
d. Al AiomsriRtA3avdnsiiAdIuaana

6. 6. 0olalulyus:lousuunv Al ciossAD
a.aadunu
b. WU Productivity
c. IANUBUBDUGL
d.vgngmstdoiulaa:aon

7. Machine learning uuulalku:AUMISAQSUlDUUU real-time
a. Deep learning
b. Clustering
c. Supervised learning

uwumqucuu1n31uanu1snnwlnn[u[aﬁuaoqnmnsmnaumﬂnssu
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10.

1.

12.

13.

14.
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d. Reinforcement learning

machine learning wuulatiuzdHSuUMsYanduwaanssuanm
a. Regression

b. Classification

c. Clustering

d. gndovnndd

Recommendation engine lus:uUu E-commerce GHUAD:Is
a. wuzthwaanaunirasvAuAuauld»yovanm

b. SaHUdQKL&UAY

c. KidunuAdinga

d. ¥ouddna

viuanurulaRHUEHSUNSUS:gNATS Al
a. bAwdudougo

b. dovnisAdWdaHgU

c. ¥oadaduld

d. gndiaonndd

Jondss:vlumisiduiutnalulad Al Aadala

a. Dlomaiiamrawaiald JuagAuusunnuna:nrumwuavdayafldanus:uy
b. ms3tAs1:HdayarhlddoLlaldayansuiou

c. Us:ansmwuavs:uuduagAusinmuavinalulad

d. gndiponndd

Jalacpluddovtdinaluladdiu Natural Language Processing H&d NLP
a. ssuuuu=thaum

b. sz:uudVUWUNISLAUSA

c. szuuLlnsaru

d. usnuon

inAaluladdnu Computer vision Gludula
a. MS3LASIRNL

b. Ms3LAs1RMW

c. MSILASERLEYV

d. gndovnndd

msiEudAuidinalulad Al axsworsaundalatdudAty
a. stmudvlnalulad Al

b. AYWaaauovinAlulad Al

c. UeyHupvssAvLHU:aunu Al

d. awuwsHarauovlnalulad Al

uwumqucuu1n31uanu1snnwlnn[u[aﬁuaoqnmnsmnaumﬂnssu
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15. datacialUddvnadannudiSouinigavavliasomsdudoyaua: Al
a. bdayaun
b. Gin3oviiona
c. BuHavMsLou
d. AuvubLUKUgSOUAU

uwuuWeUUAIWasamtnalulaguavynainsnnAgaaKnssy
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(Action Plan)
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- dHSuinsSZ uWaIunnY:

So-wwana Soamuus:noums

Sauwuviu /7 AwdavMs

3aaus:avA.

] wWhse/anudavms/ nagns/uudsmomsunly 58msddiuviu (s:yagva:ideaq) 1850 s:g:Da1 nswennsii

Ururn

vuus:uigu

uwuuWeuuAIWawIsamvinalulaguavynainsmAaaIHnssy B - p S I .ll u

Tnsvmsasiwmavauta:iny:uHoaIAlUNTAALWDODUTO NGMSWEULNUSONSSUYDVUS:NA
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- dHSUFDHUIVU HSD 1Dudvfiidns

woisanuwuigiSsutnaus

unumscdsgaak$aavnuaAnnu:Aldsu

N Dunums
P wsaudnduviu o — = R
n s1wms SuRt dnduviulu UsaaSuowuau HUNOLHQ
anAQ

1 | ruauldavnulu 1ASavdns | |
2 | riuauldavnulu Midvau wWu TmsSrwnuwuduis ] ]

AduAULASDVIAsildavnuIWL
3 | nuauladdogaauazavnu lududu a ] |

Usas:y

AMUWoWalddaHANFASWIUNINNY:
( ) WowalonAga () Wowalounn () Wowalohunaw () Wowalouos

uwuvuWeUUAIWaIsannaAlulaguavynansMAROEIHNSSY - -
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