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Rational and Scientific Understanding on Al

~and its Implication to Real World Application

Kyoung Jun Lee

= Business School, Kyung Hee University
« Dept. of MIS
+ Dept. of Social Network Science

» Director of Humanitas Big Data Research Center at
Kyung Hee University

= President of Korea Intelligent Information Systems
Society (Year 2017)

» Director of ICEC(ICEC.net): International Center
for Electronic Commerce

How to Apply Al for Business: A set of steps

Correct Understanding on Al

Understanding on Recent Advances of Al
Understanding on Realities of Al

Understanding on Current Limitation of Al

Do not imagine Al, but practice Al: Hands-On
Problem Choice: Choose important problems!

Core Methodology Choice and Alternative Generation
Comparison of Alternatives

Mixed-Initiative System

P@NOBEWNE

10. Non-technical issues and Integration




Problems

Wrong Understanding on Al by non-experts

No Consensus on the definition of Al even among “so-called” Al
experts

Unscientific Imagination on the future society by Al
- Films and TV Series such as Humans, West World
Wrong claims on Al by non-Al expert celebrities
— Steven Hawking, Elon Musk, ---
Wrong massmedia reports on the current status of Al
— Almost fake news: e.g. Facebook Chatbot created their own new language
— Al writing novel
Wrong prediction on the job market

Wrong Understanding

Gives wrong direction towards policy making
Gives wrong direction towards national investment
Gives wrong direction towards business investment

Leads to inefficient utilization of resources of nations, companies,
and people
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What is Al?

What do you think is Al?

What do you teach is Al?

How do you define Al?

How do you approach Al?

OCED Definition of Al in Oct. 2017

Al: machines performing human-like cognitive functions




Scientific Understanding on Artificial Intelligence
No naive understanding

NO! Al: machines performing hunx-likl- cognitive functions

» AIMA (Russell & Norvig 1995):
— Rationalvs. Hurp@nlike
— Acting vs. Thigking

- Arational agentis one that acts so as to achieve the best outcome
or when there is uncertainty, the best expected outcome, i.e.
maximizes an objective function over time.

» “Turing test considered harmful” by Hayes & Ford(IJCAI 1995,
Montreal)

= “Alis that activity devoted to making machines intelligent, and
intelligence is that quality that enables an entity to function
appropriately and with foresight in its environment” - Nils J.
Nilsson(2010) - Referred by “Al and Life in 2030 (2016)”

Artificial Flight and Artificial Intelligence

= In Artificial Intelligence: A Modern Approach(3d ed. 2010), Peter
Norvig and Stuart Russell write that “The quest for ‘artificial flight’
succeeded when the Wright brothers and others stopped imitating
birds and started using wind tunnels and learning about
aerodynamics. Aeronautical engineering texts do not define the
goal of their field as making “machines that fly so exactly like
pigeons that they can fool even other pigeons.”

— Referred Hayes & Ford(1995)

- Similarly, to make progress, Al need not focus on imitating the
brain’s biological processes, and instead try to understand the
problems that the brain solves.

» It’s a safe bet that humans use any number of techniques to learn,
regardless of what may be happening on the biological level.

» Mike Loukides and Ben Lorica, What Is Artificial Intelligence?
O'Reilly Media, 2016.




Al is designing systems that optimize a given objective

« Optimization methods suffer from computational intractability
such as NP-Completeness and NP-Hardness

» Every optimization can give a local optimum unless it guarantees
global optimum.

» Trappingin a local optimum is the error in reality.

+ Implication 1: Therefore, the choice of methodology and
application area is important.
— Self-Driving
— Medical Treatment
— Legal Judgement
— Financial Judgement

- Implication 2: Mixed Initiative System

= It is difficult to use current imperfect Al techniques to fully
automate medical or driving applications.

4

* Unique set of capabilities that facilitate:
— Perception
« ... to find out what the world around “looks” like
— Machine Learning (Deep Learning)
= ... to automatically build/adapt models of reality
— Knowledge Representation
= .. torepresent, process, and communicate models of the environment
— Reasoning
= ...toinfer and generalize new models based on existing knowledge
— Planning

+ ... toplan and simulate in the virtual world, exploring possible options,
evaluating their performance, and making decisions

— Acting
+ ... tomanipulate and move around in the real/virtual world

Philipp Slusallek,Al and digital reality: Do we need a "CERN for Al"?, OCED
» Conference an Al- Intellisent Machines Smart Palicies" Paris 26-27 Qctohar 2017




Changing Al: Seeking alternative
Definitions to the “Standard” Definition

» Standard Al (Russell & Norvig 1995)
— Design systems that optimize a given objective
* Provably beneficial Al (Russell 2015)
— Design systems that behave in such a way that
humans are happy with the results

OCED Conference on Al: Intelligent Machines, Smart Policies"”, Paris, 26-27 October
2017

* However, non-experts and even Al experts are
still sticking to “Turing Test” i.e. Human-like Al.

Recent Innovations in Al

» Deep Learning for Supervised Learning

— Innovation in Pre-Processing: Convolution NN for image recognition

— Innovation in Activation Function: e.g. ReLU
Superhuman performance in supervised image recognition (2012)
Superexpert Performance in Medical diagnosis and prediction (2016/17)
* Reinforcement Learning

— Currently, only for the exact objective function domain such as Atari 2600
Games(2015), AlphaGo-Lee(2016), AlphaGo-Zero/Alpha-Zero(2017) &

— Not for Pac-Man
GAN(Generative Adversarial Network) - Goodfellow et al. (2014)
— Approximate Generation, Curation, & Recommendation
* Machine Translation by Connectionism vs. Statistical Approach
— Google’s Neural Machine Translation System (2016)

Dermatologist-level classification of skin cancer
with deep neural networks

Andre Esteva'*, Brett Kuprel™, Roberto A, Novea™?, Justin Ke?, Susan M. Swotter™!, Helen M. Blau® & Schastian Thrun®
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AGI vs. Domain-focused Al

» Artificial GeneralIntelligence: Multi-Domain Al
» Business Al

» Domain-Specific Al Applications

+ Real World Applications of Al

Recent Al Researches go---

 Studies to solve the traditional problem of connectionism, under the
unified framework

Interpretability, Forgetting, External Memory

Model Summary, Model Reuse

2016.10: DNC (Differentiable Neural Computer): Hybrid
computing using a neural network with dynamic external
memory

XAl: eXplainable Al

Relational Network, Capsule Network

» Computational Game Theory starts to achieve

2017.1: CMU Libratus (Tuomas Sandholm)’s victory over human
expert

» Various optimization techniques are used to solve the problem of
connectionism.

2017.1: PathNet: Evolution Channels Gradient Descent in Super
Neural Networks

= Machine learning techniques such as Genetic Algorithm and
Reinforcement Learning combine with NN to promote performance
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Recent & Famous Failures or Scams related to Al

Softbank Pepper’s Failure

IBM Watson Project for Texas MD Anderson Center
Tesla’s Crash during Autopilot mode in Florida and China
Uber’s unready test for Self-Driving in Pittsburgh

Al writing a novel in Japan

How about Pepper of Softbank?




A Japanese Billionaire’s Robot Dreams Are on Hold
Pepper Salé: Lessons from the bitter Aldebaran /
SoftBank project

"It's not there to have a conversation." "We use
it primarily as a tablet,” he said, referring to the
touch screen attached to the robot's chest.

"When it comes to human-robot interactions,
the number of permutations is infinite, an
aspect we might have underestimated at first,"

Now, it looks like Pepper is destined to join
Honda Motor Co.'s soccer-playing ASIMO and
Sony Corp.'s QRIO humanoids as the latest
cool-but-impractical robot to come out of
Japan.

Why Pepper Failed?

In 2014, | had predicted failure of Pepper and Jibo.

Why did | predict the failures?

1. Human-Like Al Approach
2. No technological evidence
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Chatbot as new marketing channel

* Miri Heo & Kyoung Jun Lee, Case Analysis of Chatbots as Business
Communication Methods, Korea-Japan Joint Conference on
Business Communication, Gwangju, 2017.

* We could not find the successful chatbots which are fully
automated except “card bots”.

« Chatbot should be

+ Not just an automation of existing process

- Anew service innovation

« Card + Conversation + Human

- Considering the state of the art of Al technology, we

should pursue chatbot as a mixed system of card
interface, conversation, and human involvement with
narrow scope of tasks, customer expectation lowered,
simple slogan, and clear role model.

20| -

SER CEFELIL ()

“Card” Bot

Incremental RPA
(3:7=7:3)

Business Chatbot Success Case Study: Naver
TalkTalk's Card Bot, 2017 Fall Conference of
Korea Intelligent Information Systems Society.




A2 AFAT 71l Wik ols) 23
Will Al Speakers be successful?
Clova
rtSp.ecker
SI\MSI.II\IG
U\KJV'
F 'p harman/kardon
SK I N V O K E

amazon NUGU |
= ‘

They are entering market from a Risk Management perspective

et =y

AIATH= EXF 7HX 7L QULF?

NATIHREFYAE HESTY 7 21} ULI- % % Z-II

282k EoHEop AVt gt 2 e A
HEe| 2{CHYS WAL+ 2lojor

O|3H < 3Tt} u+AGE, SR SPEA -] 517 >

53 7| 20| ChEHEICE SKYE KT Wjole AT
7t7te 25 QIS XS (a) 20/H Ao FIHSAC Al
HEo=z== ol0tE P2 0|3 24TE REE 212
X|& 217 Argdol oo Soief {Ch

r

9l

Yal

o

3

=

t

Pl
olr
>
El
M
==

ro

7k WA KZoR

ol oo yEy
£ OpLICE QB ATH AR F W 5| R& LE
7H5 40| QICHD RS OfAFSHCE 11 0| R Do
aEAlg E-o IEHEP% Nel28 B 29 120l of B8RS 20}
Ofl M JHEEIR| 94947| WhEO|Ch DLt o MH 94 7|, 2 K1 7Y




24

Hyped Metaphor mostly from IBM Watson

IBM's ROSS becomes world's first artificially intelligent attorney | Daily ...
www.dailymail.co.uki.../Your-Al-lawyer-IBM-s-ROSS-werld-s-artificially-intelligent-att...

May 13, 2016 - IBM's voice-recagnition Al ROSS,' powered by the Watson supercomputer, .. law, it
recelved a job offer at Baker & Hostetler (stock image used).

Meet Jill Watson: Georgia Tech's first Al teaching assistant | GTPE
hitps://pe.gatech edu/blog/meet-jill-watson-georgia-techs-first-ai-teaching-assistant

Nov 10, 2016 - Dubbed Jill Watson, the Al teaching assistant was based on IEM's Watson ... enrolled
in an online course that is a requirement for Georgia Tech's online ... ATLANTA - March 22, 2016 - Six
of the nation's top universities have .

Artificial intelligence: Can Watson save IBM? - Financial Times

https:/fwww ft com/content/dcad8150-b300-11e5-8358-9a82b4 316b2f +

Jan 5, 2016 - January 5, 2016 ... But critics say that what IEM now sells under the Watson name has
litte to do with the original Jeopardy!-playing computer ...

Criticism of Watson

GIZMODO, Aug. 2017 Brown J., “Why Everyone Is Hating on IBM
Watson-Including the People Who Helped Make It”
https://gizmodo.com/why-everyone-is-hating-on-watson-including-
the-people-w-1797510888

“Their marketing and PR has run amok—to everyone’s detriment.”
“IBM Watson is the Donald Trump of the Al industry—outlandish
claims that aren’t backed by credible data.”

“In the data-science community the sense is that whatever Watson
can do, you can probably get as freeware somewhere, or possibly
build yourself with your own knowledge.”

Chamath Palihapitiya, an influential tech investor who founded the
VC firm Social Capital, said on CNBC in May.

“Watson is a joke, just to be completely honest,” Palihapitiya said. “I
think what IBM is excellent at is using their sales and marketing
infrastructure to convince people who have asymmetrically less
knowledge to pay for something.” -Bloomberg, J, “Is IBM Watson A
‘Joke’?”, Forbes, Jul. 2, 2017.




An Expected Failure: IBM Watson

MD Anderson Benches IBM Watson In Sethack For Al In Medicine (Forbes 2017-02-19)

+ The project cost more than $62 million and yet did not meet its goals.

- Inside the University of Texas, the project was apparently seen as one that missed

deadlines and didn’t deliver. ... The initial plan was to test out the product
out in pilots at two other hospitals. That never happened.

IBM pitched its Watson supercomputer as a revolution
in cancer care. It’'s nowhere close

By GASEY ROSS (hyOassyRoss and IKE SWETLITZ @ikeswstiitz / SEPTEMBER 5, 2017

Watson for Oncology isn‘t an Al that fights cancer, it's an
unproven mechanical turk that represents the guesses of a
small group of doctors

Al is getting creative, literally- Nikkei Asian Review
asia.nikkei.com/Tech-Science/Tech/Al-is-getting-creative-literally ~

Ma fi - Al is getting creatlve, [iterally. Professor Satoshi Sato of Nagoya University, In Aichi
Prefecture, is working to help Al write novels. TOKYO - As ..

Rise of Al-assisted art raises challenges notions of proprietary rights ..
wwv.uapamtmes.co‘;p‘ lrise-of-ai-assisted-art-in-japan-raises-challenges-notions-of-pro...

lun 23, 2017 - A research team from Nagoya University, led by engineering professor Satoshi Sato
caused a sensation in 2015 when a novel written by Al ..

Stories Penned by Artificial Intelligence - Editor's Picks - News - NHK ..
www3.nhk.or.jp/nhkworld/en/news/editors/7/20160322/

War 22, 2018 - Science-fiction authors have long written about artificial intelligence. ... "People 54
CcompuUters can't write novels, but | believe they will one day." ... That is the most important result,”
Satoshl Sato, a professor al Nagoya ...

A Japanese Al program just wrote a short novel, and it almost won a
hitps:#www.digitalirends.com » Emerging Tech

Mar 2 )16 - A novel written largely by an artificial mtemgence passed lhe first round ..
prize, such as character descriptions,” said $atoshi Hase, ..

B i e Tanos

A novel written by Al passes the first round in a Japanese literarv ..

hitps:/iwww. sciencealert. com/a-novel-written-by-ai-passes-the-first-round-in- nu]a[m
on novelist Satoshi Hase, who was Invalved in the compelti
, but had "some preblems” as ..

An Al Written Novel Has Passed Literary Prize Screening - Futy
https:/Huturism.com/this-ai-wrote-a-novel-and-the-work-passed-the-first-round-of : 4 g e 27 VR 2
Mar 24, 2016 - An Al Written Novel Has Fassed Literary Prize Screening ... the prize, 4 1 b e el e
descriptions,” stated Satoshi Hase, a Japanese science = Z2E0| Fg el
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Current Status of Self Driving Car

Self-Driving Cars Won't Work Until We Change Our
Roads—And Attitudes ‘Autopilot

A LAY A TR KR T AR TR PSS

We should make modest changes to our infrastucture, emphasize predictable it e
behavior. and teach the public new wavs to interact with aitonomaus vehicies. W | TR Qe EheNew Fork Times

N IHEE A:::?fj:t .Gte,d_[.n Death of Chinese Tesla Driver

ANDREW NG ANC YLAKTINGLIN TRARS

The Head of CMU's Robotics Lab *People have not taken it past 80 percent. It's one of those
Says Self-Driving Cars Are ‘Not  Problems where it's easy to get to the first 80 percent, but
Even Close’ it's incredibly difficult to solve the last 20 percent.
September || 20016/ 12114 PM EST
* It js not yet clear whether this semi-autonomous approach is sustainable, since as people become more
confident in the cars’ capabilities, they are likely to pay less attention to the road, and become less reliable
when they are most needed. (Al & Life in 2030)
Pittsburgh Welcomed Uber's Driverless Car Experiment. Not Anymore ..
hitps:/fwww.nytimes.com/2017/05/.../pittsburgh-ubers-driverless-car-expariment. html? ...
May 21, 2017 - An Uber car crossing the Ninth Street Bridge Pittsburgh in September, when a fleet of
self-driving Ford Fusions bagan picking up riders in a test ..

Self-driving bus involved in crash less than two hours after Las ...
The Guardian - Nov 9, 2017

Reflect deeply on the relationship between automation
and human being, so that it can be applied in society

3 Mythologies of 21c Robotics and Automation (Mindell 2015)

Should cars be fully driverless? No, says MIT
engineer and historian David Mindell

Myth of Linear Progress: “Technology
evolves from direct human involvement
to remote presence and then to fully
autonomous robots”

Myth of Replacement: “Machines take
over human jobs, one for one”

Myth of Full Autonomy: “The utopian
idea that robots, today or in the future,
can operate entirely on their own”

FINANCIAL REVIEW

CHANTICLEER | Jun ZUZ0NTal @17 AN Ujisiid Jun 25 2007 st 8 16 AN weate R

Truckies should not fear machine learning, says Google's Al guru
Peter Norvig




Problem of Deep Learning: The performance has
improved, but the mistake has not gone away.

Deep Learning is just a neural network.

Deep running inherits the
= Characteristics of neural

| network unexplainability and
error inevitability.

Automatic recognition by
deep running is evolving, but
H Il there is still danger due to
1 ‘ recognition error.

o

Research to increase
explanatory possibilities is
continuing.

Christian Szegedy, Wojciech Zaremba, llya Sutskever, Joan Bruna, Dumitru  Anh Nguyen, Jason Yosinski, 1eff Clune, Deep Neural Networks are Easily
Erhan, lan Goodfellow, Rob Fergus, Intriguing properties of neural networks,  Fooled: High Confidence Predictions for Unrecognizable Images, CVPR 2015
International Conference on Learning Representations (2014)

It is suitable for use in areas where mistakes are not fatal
and statistically good results are achieved.

The performance has improved, but the mistake has not gone away.

Caption generation

e ok g e BN S et Action (or multiple objects ?) detection
middle of some trees.

Detection the action "phoning”

Froma talk of
{Zitnick 14} (Oquab et al. CVPR 2014)

Artificial Tasks for Artificial Intelligence

Antoine Bordes Jason Weston, Sumit Chopra, Tomas Mikolov, Armand Joulin, Sasha

Rush & Léon Bottou Facebook Al Research ICLR - San Diego - May 7, 2015

The current Al methodology is essentially a system that is able to make

mistakes. Facebook researchers emphasize research and development
through artificial tasks, just as an Artificial Task such as XOR led MLP
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Machine Learning approach should be re-evaluated based on

“sound” engineering principle.

- Machine learning techniques, represented by deep learning,
must first be thoroughly reviewed based on the traditional
principles of engineering.

- In the course of such review and discussion, the principles of
new engineering based on machine learning can be created.
- Current "autonomous vehicles" and "chatbots" are not

designed or engineered on the basis of rigid engineering
principles.

- If such a situation repeats, Al-based products continue to be
at risk of disappointing industries and markets.

- Filtering the exceptional results should be done by the person:
Inforaction system should be made selective

- Naturally requires Human-Al Mixed Initiative System

XAl(eXplainable Al) pARPA 2016.8. & MSICT 2017.6.

“The connectionist Al technique on which deep learning is
based has a problem that it can not explain the reason of
decision”

21 14| 22
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18 Securities

Level i Models

Predicted
L

{Stack Market Index.
Exchange Rate,

Commodits.
Bond Frtwre)

Titne- brgged
L R

furn
(1-day, 5-dy)

Return
{1-day ahead)

Random Forest

XGBoost

3 Rolling Windows
(75, 125, 250)

(5 Features}

Meta Features

Level 1 Models

ElasticNet Regression

Predicwed
I

3 Rolling Windows
(75,128, 250)

Returm
(1-diay aliead)

Han & Lee, ENSEMBLE APPROACHES FOR FINANCIAL PREDICTION USING STACKING AND
ROLLING WINDOW METHOD, 2017 Fall Conference of Korea Intelligent Information Systems

Society.

Best performance for each metric and each security

Index Measures
Accuracy R’ rRMSE MAPE
DOWIONES 0.939 0.950945 0.0039 0.2999
SNP 0.935 0.955393 0.0038 0.2934
DAX 0.818 0.629791] 0.0147 0.9809
KOSPT 0.827 0.661463 0.0079 0.5700
USDKRW 0.831 0.699477 0.0064 0.4774
EURUSD 0.965 0.942838 0.0030 0.2184
GBPUSD 0.810 0.605786 0.0076 0.5293
AUDUSD 0.818 0.661467 0.0075 0.5701
DXY 0.970 0962573 0.0022 0.1660
WTI 0.753 0496469 0.0310 23794
XAUUSD 0.892 0.784251 0.0104 0.7477
XAGUSD 0.853 0.795648 0.0149 1.0678
COOPER 0.771 0.596170 0.0119 0.8865
KE1 0.866 0.877997 0.0002 0.0131
KAAI 0.913 0.898R16 0.0002 0.0189
FV1 0.892 0.773337 0.0004 0.0299
IB1 0.706 0390252 0.0002 0.0137
RXI1 0.874 0.628528 0.0003 0.0254

Han & Lee, ENSEMBLE APPROACHES FOR FINANCIAL PREDICTION USING STACKING AND
ROLLING WINDOW METHOQOD, 2017 Fall Conference of Korea Intelligent Information Systems

Society.
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Top 5 Prediction Performance with
respect of Accuracy (Up / Down)

Variables Rolling Window Model Accuracy
DXY 250 Lasso 0.9317
SNP 250 Lasso 0.9158

EURUSD 250 oLS 09112

Dow Jones 75 Lasso 0.9097

XAGUSD 125 Lasso 0.8415

Han, Kim. Hwangbo, Lee, FINANCIAL PREDICTION USING STACKING AND ROLLING
WINDOW METHOD, 2017 Spring Conference of Korea Intelligent Information Systems
Society.

Proportion of non-zero coefficients for each model

Han, Kim. Hwangbo, Lee, FINANCIAL PREDICTION USING STACKING AND ROLLING
WINDOW METHOD, 2017 Spring Conference of Korea Intelligent Information Systems
Society.
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How to develop Finance Al?

« Should promote Open Innovation through Al
Model Ensemble Platform Development

- Baseball Team Metaphor

- Human-Al Ensemble System

» Hwangbo, Kim, Lee, Optimal Operation System through Human-Al
Ensemble for Finance Company, 2017 Fall Conference of Korea Intelligent
Information Systems Society.

2017 Intelligence Awards given by
Korea Intelligent Information Systems Society

«  SKT T-Brain
— DiscoGAN presented at ICML 2017
— Open Innovation

Application:
— Industrial Bank of Korea/KSTEC, Fraud Detection in Foreign
Exchange
— S1, Deep Learning Based Tunnel Monitoring
«  Service:
— Naver Talk Talk: Card Bot
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Spatial Layout X Scheduling, AAAI’s IAAl Award, 1995.

The Innovative Applications
Conference
Highlights and Changes

Kyaung Jun Lee is o senior
researcher i the Depa
Management [nformation Sy
tems at the Korea Advanced fnsh
tute of Science and Technolgy
(RAISTL e received tis 115, anet
M5, in manggement sciene from
KAIST. Hiy D, in industial

enent (rom KAIST b In the
of Al where his disseriation deall with the
develupment of spatial schecaling cxpert wysterrs
Mis major reseureh fmierests include spatitcmporal
reasanig Inteligen spatlal lonmation sy,
Al o ehecttonie commerce, and inidligenl maiis
Tt systems. He 5 & membse o
Assaclation far Artiictal {ntelfigen:

DAS

Intelligent Scheduling Systems for Shipbuilding

Huoward E. Shrobe & Ted E. Senator

7 and limitations of vari-
hniques. The Call for
waring elsewhere in this
des a detailed set of topics
ressed at the conference.

clalized, one is embedded in a prod-
uct, and one is a task-odented shell
that has been wsed for multiple appli-
cations. The Al component used
commerclally avallable shells in only
about one-thind of the applications;
others used custom shells developed
in their own research labs or lan-
guages such as £/(++,

The five articles presented here dis.
cuss one scheduling sysiem, three
troubleshooting systems, and a Lage
database monitering system, Daewoo

five separate schedulers dif-
ferent Al technigues, resulting in
increased productivity that corre-
sponds to annual savings of $4 mil-
lion. Two troubleshooting systems
are of qualitative rason-

I 1AAL-95 Award Whmersl

Scventeen applications represent this
year's award winners: 11 were from
the United States, 4 from the Pacific
Kim, 1 from Earope, and 1 from the
Middle East. Winning companies
Include Canon USA; General Electric
Capital Mortgage Corporation (21
Guneral Motors; GTE Laboratories;
IBM; United Technologies with Pratt
& Whitney, Daewoo Heavy Tndustries
(Koeeal: Mita Industeial G L,

ing. Mita Industrial Co., Ltd., said
Japan's troubleshooting expert sys-
tem has been supplied as an embed-
ded component of its photocopicss
since April 1994, 1t uses new reasons
ing methods based on virfual cases
and fuzzy qualitative values and is
natewarthy for fitting in 280 kilo-
bytes. ackiswis, developed by United
Technologles and Pratt & Whitney,
assists the US. Alr Force to diagnose
fet engines. The third troubleshoot-
i qectam e war dealomand

DAS: Intelligent Scheduling Systems for Shipbuilding | Lee | Al Magazine
https:/’'www.aaai.org/ojs/index.php/aimagazine/article/view/1173 ¥

by JK Lee - 1995 - Cited by 23 - Related articles

DAS: Inteligent Scheduling Systems for Shipbullding. Jae Kyu Lee, Kyoung Jun Lee, June Seok Hong,
Wooju Kim, Eun Young Kim, Soo Yeoul Choi, Ho Dong ...

Case X Constraints: AAAI’s IAAl Award, 1997.

mati
sl
Fha b

seanlautomatic, of manual
Bt Wailnevaet_Listmh

Neswsll Mestab: Richard Greenblor for
sciace vt Duvid ). Slate and

A Magazne Voiume 1 Numbser T [1958) (5 AAAY

Al Magazine Volume 18 Number 4 (1937) (€ AAAD

Introduction to
This Special Issue

AAAI-97 Highligh boen cor
- ighlights boen con
. - transitior
Developments in the Al Field | = Ted et

including
beat a v

schedulir Kyoung Jum Lee Is a senior

traditions researcher of the Graduate School

b ing exper of Management at the Korea

s Hedbe!g n:ﬁn tn‘ﬁl Advanced Insttute of Soence and

U IRy U L sttt 1 v - poe i, s Technology (KAIST) andd 1 alio

aysien e 1ttt abosil 50 working as a chief researchier at the

from the American Association for Ar
tificial Intelligence (AAAD

897 TAAl Winners

The IAALaward iy given (o deploy
applications that use Al and are recog
niaed Toc thede inoovative use of tch:
nology and significant paybock. De
tails of e by appiication. inchading the

il t
jotm 2 day,
Plaewiirg -Lavout.  Hyundal-Korea
ate of Science and
Technology (RAIST) and La Caisse
of . pargnebsoft (Francel were

enter for Electronic
Commerce. He recelved his BS
(19903, M.S. (1992), and Ph.D.
(1995) in nagement schence from KAIST. From
1996 10 1997, he worked s 3 visiting sclentist in the
Roboucs Instituie at Camegie Mellon University. He
won the Innovative Applications of Artificial Intelli-
gence (1AAI) Award in 1995 and 1997 and has pub-
lished papers in Al Magazive, Expert Sysiems with
Applications, and Euwropean fowrnal of Operational
Reseamrefues. His current research interests are in devel-
oping intelligent Information systems for electronic
commerce, supply chaln management, and plan-
ntng-scheduling probiems.

Schetuting Sstemas Cognitiven (Lis
ban, Portugall, Union Pacilic Ry
road-Brightware, a Inl
Tarhriology Institite (5rgagons) were
e thiger wirniers in Chia category

The Slstimas Cognitives sitry was
ris (scheduling train crew in the
edules the 5000
W Duteh gl
ystemm for the

HOME CURRENT ARCHIVES ANNOUNC

g Vel 10, oL L

Case- and Constrant-Based Project Planmng for Apartment Construetion

Ryoung Jun Lee, Hyun Woo Kim, Jae Kyu Lee, Tae Hwan Kim




A2 AFAT 7led] W ols) 33
2016 Intelligence Awards given by
Korea Intelligent Information Systems Society
- Naver Speech Synthesis
— Application to News App
— Integration of various technologies
» RecoBell
— Recommendation
— Business Model Innovation(Performance-Based Adoption and
Revenue)
Al-applied Tasks
Scheduling / Allocation / Planning 10 2,69,11,14,18,33,35,40,49
Warning / Surveillance / Audit / Fraud Detection 6 3,4821,34,37

Collaboration / Learning / Education

Diagnosis [ Detection
Filtering / Selection / Ranking
Recommendation
Recognition -> Transform / Translation
Forecasting / Estimation
Contingent Response

Retrieval

Curation

Data Refinement / Analysis
Performance Optimization
Natural Language Interface

1,26,27,31,39,43
5,10,24,29,36

20,41,45,48
15,13,42
19,23,28
44,32

7,22

16,47
2530
38,50

12,46

=M R MM R M W W B (@

17

AAAI’s IAAl Award papers published in Al Magazine (2007-2017)
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Difficult TopicsinAIR&D

« Task Specific Chatbot with Common Sense
» Driving with Common Sense
« Interacting with Self-Driving Car by Natural Language
« Simultaneous Machine Translation for Common
People
* Knowledge and Context Based Machine Translation
- Processing statement with variables
« Strategic Question Answering
- e.g. How can we beat our competitors?

Knowledge and Context Based Machine Translation

Example Statement:
IBM might be overhyping the Al engine that beat
humans on Jeopardy!

Google Translation:
IBM2 2I1Zt2 H| DHC| (Jeopardy)OflA] 0|2 £=AU= A

ATl THa g 4 UALICH

Right Answer:
IBMZ F=£4 FOC|IoA elzkE o|zl 1 Al IZ
J__l.xt--c',-l.—l ol & ol-’-[__||:_|-_

fjo

How long will it take to have the right answer?
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Chatbot Processing with Variables

It takes three days if someone digs a pit.

It takes six days if another person breaks
the same pit.

What if the two people dig the pit together?

How long will it take to have the right answer?

In what areas will Al be applied?

- Solving customer problems: Naver’s Speech Synthesis, Tmap‘s
Optimal Path Search

- Generation: Music(Jukedeck), Fine Art(Prisma), Scientific Discovery,
Serendipity

- Afield where mistakes are not fatal

- Areas where performance should be statistically high

Nobel Turing Challenge o3k Kiano

By 2050, develop Al systems that can make
- major scientific discoveries that worth Nobel
How to apply Al? pyize in Physiology and Medicine

= Mixed-Initiative System vs. Full Automated System
- It is difficult to use current imperfect Al techniques to fully
automate medical or driving applications.

« Although Al is important for technology development, it is more
important to select appropriate fields to apply and to have
appropriate technology and systems.
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Difficulty of Al Status Judgment , Prospect and R&D

When a method has succeeded in a field, there is no guarantee that
the same method will succeed in another field.

Because of the success of a method in the toy problem in a field,
there is no guarantee that the same method will succeed in the real
world problem in the field.

The essence of Al is in application. If the application is not successful,
it is meaningless.

1. Choosing a problem that can be applied

2. Selecting and implementing technologies that can solve the
problem,

3. Considering other technical and non-technical factors besides
the technology.

How to succeed in Al development?
Solve the real problem, whatever the methodology.

Do not just show the possibility of solving the toy problem:
Methodology should be scalable

In the course of knowledge engineering, people should be
involved and assisted well: e.g. Daewoo Shipbuilding & Hyundai
Construction

Human and machine must have a Mixed-Initiative: e.g. Daewoo
Shipbuilding & Hyundai Construction

It is desirable that the machine reflects the intentions of the
person rather than human’s direct repairing the result of the
machine: e.g. Forecasting
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6.

How to succeed in Al development?

You should choose the problem well: eg DeepMind chose the
problem of Go.

You have to choose the right technology for your problem

You must understand the limitations of technology:
Unexplainable, error inevitability of neural network

The organizational and business implications of technology
should be understood: Recommended Cosmetic Products

10. Do not be a threat to existing business, you have to find the part

that is Win/Win.(Jin, Suh, & Lee 2003)

11. Companies and investors should have a long-term perspective,

and research developers should demonstrate short-term results
in the long-term perspective: eg Daewoo shipbuilding, DeepMind

Finding out real world problems and solving
them with a performance, that's real Al.

Not all Al techniques can solve all enterprise problems like magic. It
is necessary to be able to apply Al techniques and non-Al
techniques to solve the problem. It is a fantasy to have an Al system
that solves all forecasting and decision problems.

Before using Al, companies should select the most important issues
such as

- creating new markets,

+ securing competitiveness, and

+ solving customer problems.
Al experts should identify the characteristics of these problems and
evaluate them by experimenting with various Al and non-Al
techniques.
In this process, it is necessary to cooperate with the employees

inside the company, and be able to invest time and money patiently.

Al technology itself is important, but it is more difficult to apply.
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Conclusion

» Be Frank. No Hype.

- Be Scalable. No Pilot.

+ Be Rational. Do not imagine!

» Think Performance. Not Technology.

= AGI? Just multi-domain Al. Still focus on domain!
» Be Evolving. No Final Answer.

* Blue Ocean Al. No just automation.

* Innovate BM!
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©]7Z 7 (2017), "Rational and Scientific Understanding on Al and its implication to

Real World Application

(she] 23]

Klaus Schwab(2016). “The Fourth Industrial Revolution: what it means, how to
respond.” World Economic Forum.
The Economist(2017. 5. 6), “Data is giving rise to a new economy”, May 6h 2017, the

Economist magazine.



Of=5]0)
gLl

X A & Je

- AA S A A E4

- AA St e AA S A A

- Y8 gl (University of Warwick) 73 A &
MAp g kAt

- A ARFARAATY FATHL

2

kAT 17-06
gt dlele] A 5 et
9% A7 o

20179 12€ € a4
20179 12¢€ ¢ gl
aaol g o 3
gl AR FAAFHAFL
FAEE AT gakd AEZ 18
TEL: 043-531-4114 FAX: 043-535-4695~6
ol o < A4 E 3

ISBN 979-11-7000-195-9 93320

(H| O = )



