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What is Artificial Intelligence?

 Artificial Intelligence (Al) is concerned with
making computers do things that otherwise
require human intelligence.
— Machine Learning.
— Natural Language Processing.
— Perception (Vision, Speech Recognition).
— Knowledge Processing (Representation, Inference).
— Problem Solving (Searching, Constraint Satisfaction).
— Uncertainty Management (Fuzzy Logic, Probability).



Machine Learning

* Machine learning is concerned with making
computer learn without being explicitly
programmed.

* Machine learning is used in
— Natural Language Understanding.
— Perception (Vision, Speech Recognition).

— Knowledge based systems/Expert systems
(Acquisition, Representation, Inference).

— Uncertainty Management (Fuzzy Logic, Probability).
— Problem Solving (Searching, Constraint Satisfaction).



Machine Learning Approaches

* Symbolic vs Connectionist Models
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The Symbolic Approaches
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Symbolic Machine learning by
simulating human learning
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Sequential Pattern Dicovery

* Developing algorithms to allow computers to learn without being explicitly

programmed.
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How else do human learn?

¢ Design Preview [VisMainWindow]
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Human vs. Computer

* Computers
— Good at serial activities (e.g. counting, adding).
— Not good at tasks such as visual or audio recognition.
— Execute instructions one after another extremely
rapidly.
e Human brain
— Units respond at =~10/s (vs. PV 2.5GHz).
— Work on many different things at once.

— Vision or speech recognition by interaction of many
different pieces of information.



The Synapse

Neuron accepts many inputs
through dendrites.

Synaptic vescicle Axon

Inputs are all added up in
synapses.

Neurotransmitters | 1erminal
/

/ Neurotransmitter
re-uptake pump

Voltage-gated
Ca++ channels

If enough active inputs are _<
received at once, neuron wil po,w,,dpl,cdt,w’
“fire” through axon.
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Modeling the Single Neuron

n inputs + 1 bias.

* Weights on input reflect
efficiency of synapses

e Compute weighted sum:

SUM :iwixi

Fire if SUM ekckeds a
threshold 6.

—y=1ifSUM >0
—y=0if SUM £ 6.
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More Neurons Connected
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Artificial Neural Networks when more neurons are
connected
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Deep Learning when even more
neurons connected

Deep Neural Network

Output Layer

Input Layer

Hidden Layer 1 Hidden Layer 2 Hidden Layer 3

edges combinations of edges object models



What makes human able to learn?




Computer Vision

“Is there a dog in
this picture?”

Afer 50 years of work, computer vision
systems got this right 72% of the time

A whole class of similar problems -

easy for people and hardmpossibile for
computers.

Consensus: decades more work.

Then, in 2013, machine learning.
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AlphaGo Winning Game Against Lee Sedol.
Lee Sedol is 18-time World Champion.

@KBA °:0:° Google DeepMind

Challenge Match

B - 3 March 2016
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- Adult
- Pants

- Male /'

- Upper garment grey
- Lower garment grey
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Al beats doctors at visual diagnosis,
observes many times more lung cancer
Signal s A Chinese Robot Has Performed the World's First Automated Dent... o @

WORLD » CHINA

>5 : A Chinese Robot Has Performed the World's
e T ¥ G e Y First Automated Dental Implant

000

By Graham Templeton on August 18, 2016 at 1:00 pm

By KEVIN LUI September 22, 2017

HSBC Rc

Don't Wait Fi
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South Chineor! Review Technology Will Replace Many
REEMAS XAETERA Doctors, Lawyers, and Other

ok AT N He Ak st e Professionals

by Richard Susskind and Daniel Susskind

Robots could soon be operating on vou by themselves at the dentist clinic.
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A self-driving Waymo vehicle at the company’s test city on the former Castie Air Force Base

Waymo Maintains Lead in
Self-Driving Car Race

The California DMV just released hard numbers that confirm Google's
lead in the race to develop self-driving cars.

ALEXIS C, MADRIGAL JAN 31. 2018 m

slippers. reinvented.




{X

VERBAL™ ~

B flindE

WHY EMOTION Al MARKET RESEARCH  VIRTUAL PRIVATE ASSISTANT APl DEVELOPERS SITE VOCAL BIOMARKERS  USE CASES  EVENTS

ANALYZING EMOTIONS

FROM VOCAL INTONATIONS

_~ - —~—. s o ool pm oo E '?‘:::ﬁ. {"R&.\ﬁ?{ﬁ'}‘ T ]
FEATURED IN: Ehe New j_]u rk Cimes @‘3 artnel TED X \\\@Amé tl\ﬁigﬂ

=

WHY GO BEYOND THE VERBAL?

I - oo one cveRvTinG v DO, veTvoIcE




TECH INDUSTRY

Al beats humans in Stanford reading
comprehension test

Alibaba and Microsoft put their Al to the test this month, literally. And their
scores bested ours, but barely.

Al surpasses humans in comprehension test

By Tan Yingzi in Chongging | chinadaily.com.cn | Updated: 2019-03-12 16:21 f i/ in +




Bloomberg the Company & hs Products ¥ | Bloomberg Anywhere Remote Login | Bloomberg Terminal Demo Request

JPMorgan Software Doesin
Seconds What Took Lawyers
360,000 Hours

BEv Hugh Son
February 28, 2017, 8:31 AM GMT+8 Updated on February 28, 2017, 8:24 PM GMT+8

Mew software does in seconds what took staff 360,000 hours

Bank seeking to streamline systems, avoid redundancies

Shrinking Banks

Front-office headcount has been falling amid pressures on costs
66,000
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Artificially intelligent painters invent
new styles of art

QO0O0PODOO =

TECHNOLOGY 29 June 2017

Art for the Al generation
Art and Artificial Intelligence Laboratory, Rutgers University




Al-generated portrait sells for a
whopping $432,000 at auction

[E3 Share on Facebook | N Share on Twitter




These Portraits Were Made by Al: None
of These People Exist

(® DEC17, 2018 8 MICHAEL ZHANG
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Could a lullaby written by an Al help
you fall asleep? Robot-created tune
claims to help cure insomnia

« Al-created music was trained using sheet music in a computer-readable format
It was created using deep learning based on layers of artificial neural networks
» Like the brain, if you show these networks complex data it can find patterns

By PHOEBE WESTON FOR MAILONLINE W
PUBLISHED: 15:17 GMT, 28 November 2017 | UPDATED: 15:22 GMT, 28 November 2017

@

Lullabies have been helping people drift off to sleep since 2, OOO BC - and now, more
than 4,000 years latera an Al machine has made its own

W'nnmm:
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https://www.youtube.com/watch?v=GcKTUCKHBfk

Deep Learning when even more
neurons connected

Deep Neural Network

Output Layer

Input Layer

Hidden Layer 1 Hidden Layer 2 Hidden Layer 3

edges combinations of edges object models
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How Drones are being used in
Disaster Management?

By Lia Reich - January 26, 2016

=]

1.2 million deaths. 2.9 billion people affected. $1.7 trillion in damages. According to data
from the United Nations Office for Disaster Risk Reduction, these staggering figures are the

total economic and human impact of global disasters from 2002 to 2012. With a steady

L=

growth in annual disasters, especially climate-related ones, emergency management
strategies are being put under the microscope. Disaster management technologies, on the

other hand, have seen some remarkable breakthroughs in the past decade.

@unsik - DISASTER IMPACTS / 2000-2012.
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Forbes

Billionaires Innovation Leadership Consumer Industry

2018, 07 37/am

How AI Can And Will Predict
Disasters

H2 Naveen Joshi Contributor
|':~ COGNITIVE WORLD contributor Group @
» Al & Big Data

Recently, the regions around the Dead Sea in Jordan were flooded,

causing the death of 21 children who were on a school trip, and

injuring 35 more. Such disasters affect millions of people every year
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Social Media Analytics



How businesses are using social media?

B Y wo @ [

72%  69% 68% 67% 31%

l Plan to increase use of these social media channels in 2016 I

Top reason why B2B and B2C brands will be using Social Media

&

85%

for business exposure and to increase traffic to

for marketplace insights
product awareness e-commerce / websites P ®



Information Systems 69C (2017) 81-92

ELSEVIER

Contents lists available at ScienceDirect

Information Systems

journal homepage: www.elsevier.com/locate/is

Discovering public sentiment in social media for predicting stock

movement of publicly listed companies
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Corporate Communication Network and Stock Price
Movements: Insights From Data Mining

Pei-Yuan Zhou™', Keith C.C. Chan, Member, IEEE, and Carol Xiaojuan Ou

Abstract— Grounded on communication theories, we propose
to use a data-mining algorithm to detect communication patterns
within a company to determine if such patterns may reveal
the performance of the company. Specifically, we would like to
find out whether or not there exist any association relationships
between the frequency of e-mail exchange of the key employees
in a company and the performance of the company as reflected in
its stock prices. If such relationships do exist, we would also like
o know whether or not the company’s stock price could be accu-
rately predicted based on the detected relationships. To detect the-
association relationships, a data-mini
here to mine e-mail communication records and Iljstorll:sl stock
prices so that based on the detected relationship, rules that can
predict changes in stock prices can be constructed. Using the
data-mining algorithm and a set of publicly available Enron
e-mail corpus and Enron’s stock prices recorded during the same
period, we discovered the existence of interesting, statistically
significant, association relationships in the data. In addition,
we also discovered that these relationships can predict stock price
movements with an average accuracy of around 30%. The results
confirm the belief that corporate communication has identifiable
patterns and such patterns can reveal meaningful information of
corporate performance as reflected by such indicators as stock
market performance. Given the increasing popularity of social
networks, the mining of interesting communication patterns could
provide insights into the development of many useful applications
in many areas.

Index Terms— Corporate communication, data mining, orga-
nizational performance, stock prediction.

L INTRODUCTION

ECENT research reveals the existence of interesting
Rcommunication patterns [1] among different participants
of different social network platforms. These patterns have
been shown to be useful in predi g product sales [2] and
stock prices [3]. Compared to a social network, which can be
considered as representing connections among people in the
public, a corporate network connects only employees in a big
corporation. While participants of a social network can express
oninions on anv issnes of interest. members of a cornorate

sales or stock performance, one may wonder if such patterns
also exist among members in corporate communication net-
work to allow the same to be done.

Unlike social networks, in a corporate communication net-
work, e-mails have long been used as a tool for interorgani-
zational and intraorganizational information exchange. In the
same way, a social network platform is able to capture
participants’ behavior and their opinions about various issues
and events. Thus, we argue that a corporate communication
network in the form of an e-mail ecosystem also contains
insightful information, such as organizational stability and
robustness [4], about a company’s development.

‘We believe our argument is in line with corporate commu-
nication theory [5], which suggests that “employee communi-
cations can mean the success or failure of any major change
program” resulting from a merger, acquisition, new venture,
new process improvement approach. or other management
issues. In other words, employee communication can serve
a critical “business function that drives performance and
contributes to a company's financial success™ [6].

Based on these broad corporate communication theories,
we hypothesize that every company has its own communi-
cation approach with identifiable patterns. We believe that
these communication patterns can reflect how a company man-
ages major corporate activities (such as mergers, acquisitions,
new ventures, new process improvement approaches, going
concerns, or bankruptcy) that may subsequently affect the
company's performance in the stock market.

In this paper, we propose that a company’s performance,
in terms of its stock price movement, can be predicted by
internal communication patterns. To obtain early warning
signals, we believe that it is important for patterns in corporate
communication networks to be detected earlier for the pre-
diction of significant stock price movement to avoid possible
adversities that a company may face in the stock market so that
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