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Symbolic Sub-symbolic

- A 2|4 = J7|== HA[6LL O| S HE - AA2| B Q0| V|7 etz 22 S
Fdor =2, 4, =4 22l S e = 0[8st0] =i, IHEH QMR E2 &
ofof| &

« 19504LCH SHHEE] 1980ELH =B}

A| Al A2 A|bj 2] of={ChA + 1980HCHFE =AU Ao} Al

Symbolic Apple

stem [ fruit ]

[*h;rk‘][ ﬂ';f"l e e \\ = A
[round | hand | [red ]| [green] [ apple |

[ $1(v1) |[Connective| [ s1(v2) |
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Watson

oS Us4ls BTH AlLE

. 2}0]{ HAloZ &

o 11—

« 201140]| Jeopardy! HRLOM &

Brad Rutter,
Jeopardy!0f| M
71 = 20| H U2}
($4,455,102)

Ken Jennings.
74" Jeopardy! #IO|Ho 2
$3,422,700 H Lz}

WATSON |
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Inspired/based-on
Book ~ Movie
e / 9 Has-Topic - [~ Has-Actor
as-Author, i -Di 4 n e ——
v Has-PubDate /5€tting Has DII’GC(OI; / Has-ReleaseDate
K 3
Author Publication Topic Director Release date Actor
date

\_ .9 F

WAR MOVIES: A 1902 Joseph Conrad work set in Africa inspired this
director to create a controversial 1979 war film.

\ /
/ Inspired/based-on \
Book ( ) Movie (?)
4 N\ Has-Topic : [~ Has-Actor
Has-Aut:/\y | Has-PubDate' /sgtting Has-Director / HasﬁﬁqlgaseDaté\*\\\k
' = Director
Author Publication Topic (%Focus) Release date Actor (?)
( ( ) (1979)
) date ( )
\& . .

o €6

answer: “Francis Ford Coppola”
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e
IBM Watson= 2|t §|O| E{

« ATEQ0]
« Watson uses IBM's DeepQA software and the Apache UIMA (Unstructured Information
Management Architecture) framework. The system was written in various languages, including

Java, C++, and Prolog, and runs on the SUSE Linux Enterprise Server 11 operating system using
Apache Hadoop framework to provide distributed computing.

. G[o]E]

* The sources of information for Watson include encyclopedias, dictionaries, thesauri, newswire
articles, and literary works. Watson also used databases, taxonomies, and ontologies. Specifically,
DBPedia, WordNet, and Yago were used. The IBM team provided Watson with millions of
documents, including dictionaries, encyclopedias, and other reference material that it could use
to build its knowledge. Although Watson was not connected to the Internet during the game, it
contained 200 million pages of structured and unstructured content consuming four terabytes of
disk storage, including the full text of Wikipedia.
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IBM Watson Knowledge Studio

Al

Mention

A

Relation

0—
o
o —

Coreference

S

'_.e\ r; | Completed 5 m

2004-02-001.docxml

Vehicle 1, a ik Civic was traveling north

on a undivided ‘ negotiating a

curve to the left on an upgrade.

V1 went over the right M line, overcorrected and
went over the left m line into the southbound

ane}
VA overcorrected again and went across the

northbound , over the right @ line.

The vhehicle departed the right and

entered a 2-foot , impacting the
with its [STHENGH.

IBM Watson Knowledge Studio

Mention

683184359.docxml

This on-site investigation focused on the _

integrity of the |NNGHSUENOOMBONSN = the
_ of a Pl [SEYEIE] Volt .

® The [CIENREd Volt was operated by an unrestrained

#3

44-year-old male |[driver on a |eigEERTeEe\TEW.

As he traveled within the at a driver-
#1
report speed of approximately 89 km/h (55 mph),

the _ of the was - by the
- of a Corolla.

* This initial [{§iEEN induced clockwise (CW) [IEHON

to the [®iENiselcd. and entered a CW vaw as

Alpha... = 14pt - 1 -
Entity Mention
Type Subtype Role

n ACCIDENT_QUTCOME

¢ | CONDITION

. INCIDENT

MANUFACTURER
m MODEL

'l MODEL_YEAR

. PART_OF_CAR

p | PERSON

STRUCTURE

BN VEHICLE

4pt ~

Q

N

Coreference Chains

ID Text Size
#1  he 2
#2 Chevrolet 10

#3  Volt 2

Single Mention List

post-crash
high voltage components
lithium-ion battery

20Mm

IBM Watson Knowledge Studio

o o

Alpha... = dpt - 1

Relation Type

o0 [

|:l causedBy

| has Property| | hasProperty |
T - | driveUnder
Relation
o— D hasProperty
‘ N 1
Coreference VEHIC... impactPoint
The other vehicle was a 2000 Honda |Civic that - | locatedOn

was being driven by an 18-year-old female; a 16-

PERS...

IBM Watson Knowledge Studio

HOME / Traffic / Rules

= Rules

Rule name:

MyRuleDate

Dictionaries

[a)+

Regex

ﬁ CEFCF”

| i occupantOf

- | outcomeOf

: sufferedFrom

= Menu

Class ®

Open Properties

Each cell represents a token in the text that you highlighte:

Edit a rule

Check the class to display occurrenc

of it in the document.

RuleDate [0 Uncheck All

DictMonth

Click a word or annotation to adjust the conditions by whic RegExpTime

RuleDate

s -“\I AN
I'\‘/./'I I\ff /

DictMonth




« Artificial neural networks
Support vector machines
Clustering

Bayesian networks
Genetic algorithms

2B HHHA EE(KrIGF)

The 7Tth Korea Internet Governance Forum

ARTIFICIAL

INTELLIGENCE
MACHINE
LEARNING

ﬁa LEARNING

1950s 1960s 1970's 1980's 1990s 2000

Since an early flush of optimism in the 1950%, smaller subsets of artificial intelligence - first machine learning, then
deep leamning, a subset of machine learning - have created ever larger disruptions.
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000

*0.c AlphaGo

- 2= €lojel=(Google DeepMind)Z} ZHest O1- 22| 5 (Al Artificial Intelligence) HFS =2 124
- oHC|ZH gio| AtEto] 0|7l z2[=2o| AR HIS 2]

Versions Hardware Elo rating Matches
AlphaGo Fan 176 GPUs, distributed 3,144 5:0 against Fan Hui
AlphaGo Lee 48 TPUs, distributed 3,739 4:1 against Lee Sedol
AlphaGo Master 4 TPUs, single machine 4 858 60:0 against professional players;

Future of Go Summit

100:0 against AlphaGo Lee

AlphaGo Zero 4 TPUs, single machine 2,185 89:11 against AlphaGo Master

AlphaZero 4 TPUs, single machine N/A 60:40 against AlphaGo Zero

SOl L A EIKrIGR) «.LIST dBALVIS
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= = - o5 OO E
o SHEI MZMATU(DNN, Deep Neural Network)O| « KGS HFS MHO|| S&E=! 160 J7l9] 7|E

*"(MCTS Monte Carlo Tree
o2|5F MEHS FIEE M|

. HHEOl 27} RO R M5 M Latats
A5H
o
a Selection b  Expansion c Evaluation
Q+ulP) maN, Q+ulP) . F_)_ »
B o o
Q+u(P) /max Q +u(P) ’ "
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Is Data More Important Than Algorithms In Al?

.., [Banko and Brill, 2001]

F= Model performance vs. sample size

(actual production system)
0.0
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(1 We don’t have better algorithms ”
than anyone else;
we just have more data

- Google’s Zeitgeist 2011

Google’s Chief Scientist Peter Norvig 4 ﬁ

e
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SQUAD

The Stanford Question Answering Dataset

217 [T|C|of 2 MM 2 RS0 2fsf 2H=0{2 2 A
- 5007 0]%2| FMEFE 100,0007H 0|2 ZEZ-HH2Z -_r“éi

{ “"data":[{
"title": "University_of Notre_Dame",
"paragraphs": [ {
"context": "Architecturally, the school has a Catholic character. Atop the Main Building's gold dome is a golden statue of the Virgin
Mary. Immediately in front of the Main Building and facing it, is a copper statue of Christ with arms upraised with the legend ¥W"Venite Ad Me Omnesw".
Next to the Main Building is the Basilica of the Sacred Heart. Immediately behind the basilica is the Grotto, a Marian place of prayer and reflection. It is a
replica of the grotto at Lourdes, France where the Virgin Mary reputedly appeared to Saint Bernadette Soubirous in 1858. At the end of the main drive (and
in a direct line that connects through 3 statues and the Gold Dome), is a simple, modern stone statue of Mary.",
as": [{
"answers": [{
"answer_start": 515,
"text": "Saint Bernadette Soubirous"
}
1,
"question": "To whom did the Virgin Mary allegedly appear in 1858 in Lourdes France?",
"id": "5733be284776f41900661182"
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Match-LSTM with Bi-Ans-Ptr (Boundary) 64.744 73.743
Singapore Managemenl Universily

https:/arxiv.org/abs/1608.07905

Leaderboard

Since the release of our dataset, the community has made rapid progress! Here are the

g g R
i B Ko
: 5

ExactMatch (EM) and F1 scores of the best models evaluated on the test set of v1.1. Attentive CN"_J_{D”tC"‘t with LSTM 63.306 73463
Will your model outperform humans on the QA task? L Anh NLPR, CASIA
Rank Model EM F1 Fine-Grained Gating 62.446 73.327
Carnegie Mellon Universily
Human Performance 82.304 91.221 https://arxiv.org/abs/1611.01724
Stanford Universily
: 65 OTF dict+spelling (single) 64.083 73.0586

(Rajpurkar et al. '16)

T A P W PR
University of Monlreal

QANet (ensemble) 83.877 89.737 https: /arxiv.org/abs/1706.00286
Mar 19, 2018 Google Brain & CMU ) )
aé OTF spelling (single) 62.897 72016
Hybrid AoA Reader (ensemble) 82482  89.281 University of Montreal
Joint Laboratory of HIT and iFLYTEK Research https://arxiv.org/abs/1706.00286
MARS |:SI-I'Ig|l.’.‘ deEl} 82 587 BE8.880 6? OTF 5pcl|ing+|erﬂma {Sil'lghl} 62.604 71.9468
09, 2018 YUANFUDAO research NLP Universily of Monltreal

https: farxiv.org/abs/1706.00286
Reinforced Mnemonic Reader + A2D (ensemble 82.849 88.764

g iy by g g -}
N s B BHoe Ho S S S (.
s B B E : -

=T model) 68 Dynamic Chunk Reader 62.499 70956
Microsaft Research Asia & NUDT Sep 28, 2016 [BM
https: farxiv.org/abs/1610.09996
QANet (ensemble) 82.744 89.045
Gooale Brain & CMU &9 Match-LSTM with Ans-Ptr (Boundary) 60.474 70.695
) Singapore Managemenl Universily
r-net+ (ensemble) 82.650 88.493 https: farxiv.org/abs/1608.07905
Microsofl Research Asio
70 PivRet (single model) 58.764 69.276
SLQA+ (ensemble) 82440  BB.607 anonymous
Alibaba iDST NLP
71 Match-LSTM with Ans-Ptr (Sentence) 54.505 67.748
Reinforced Mnemonic Reader (ensemble model)  82.283 88.533 Singapore Managemenl Universily
20 WNUDT and Fudan Universily https:farxiv.org/abs/1608.07905
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ImageNet Large Scale Visual Recognition Challenge results

I m a g e N et In the competition’s first year
I— teams had varying success.
+ A2 H3) Q14 AZEY 0] AE I3t L2 0]0| il
Ci[o]E{&{|O] 2
- ; In 2012, the team to first use
220)| O] el 272 14002 7H O] g2 0|02 S 2& " Lot oo
below 25%.

The following year

ILSVRC (ImageNet Large Scale Visual Recognition il

25% or fewer wrong.

Challenge) o /
o = - 1 In 2017, 29 of 38

2 0 1 0 Lli %:-)I gll-E 7 1 -8 % teams got less than

5% wrong.

20174 H=2tx= 97.3% \

perfect

2018 w :: Liﬂ a& I-\I_‘I Is
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YT e = =
(_ sace:C5049 \ dcterms. AsPanofT / / /

=ae . arachancedAv —— . o o b/ casceRackDiai
( sar C1|215 19830

. Linked Open Data _

1994-03-01
N e sacs succeedjpgCode
{ sace.C4225 Grg resuttedFrom

( sac CHZDI 20030101 D

A sac (,sms 190403003

owl:sameAs

org:dgangedBy
4
| 8| org-originalONganization _————<__ 5 Q yromm
*1994-03-01" Csac:C11201 ) ingCode =]

deterp description  rdfs:lapel  dctermyidentifier

ozt Hlo|Ef A1

2018-04-30 1,184
2017-08-22 1.163
2017-02-20 1,139
2017-01-26 1,146
2014-08-30 570
2011-09-19 295
2010-09-22 203
2009-07-14 95
2009-03-27 93
2009-03-05 89
2008-09-18 45
2008-03-31 34
2008-02-28 32
2007-11-10 28
2007-11-07 28
2007-10-08 25
2007-05-01 12 R

AW & UE A T HHUA
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4l El-e

* List of datasets for machine learning research
* https://en.wikipedia.org/wiki/List_of_datasets_for_machine_learning_research

ek 7H'E Cl|o]E{ AU

| S

-0

« Open Data for Deep Learning & Machine Learning
« https://deeplearning4j.org/opendata

* Fueling the Gold Rush: The Greatest Public Datasets for Al
* https://medium.com/startup-grind/fueling-the-ai-gold-rush-7ae438505bc2

« UCI Machine Learning Repository
» http://archive.ics.uci.edu/ml/datasets.html

EHA. 58
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https://en.wikipedia.org/wiki/List_of_datasets_for_machine_learning_research
https://deeplearning4j.org/opendata
https://medium.com/startup-grind/fueling-the-ai-gold-rush-7ae438505bc2
http://archive.ics.uci.edu/ml/datasets.html

e —————
| 71715t82 2l 0 clofe] A1

« OpenML - https://www.openml.org/

-0

OpenML Search HELP SIGN IN

beta

fOpenML

Machine learning, better, together

20015
data sets

Find or add data to analyse Download or create scientific Find or add data analysis Upload and explore all results

tasks flows online.
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« KEF (Knowledge Extraction Framework)
« AAMH|O|A =S 9|5 H|E Y C|0|E 2R E] A4
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Girls' Generation

Wikipages

ENEN
2718 S| BEG BT Support Vector Machine

@ Gitls' Generation2 O7|Z HZELICH L=0iM LOHT 20 ChsfM= Gl

o (55012) BHE BISHIAL.
2 ALY ZER, Girls' Generationks SM HEIE|QITIE A0 Cy3talF @
821 Z J=0|ch 2 AlTiets 0|22 4450 BHE AlCk7t gtks of M 225G

DJE 7P 3 TH AHAITHE 2007 B 22 B3 B (THA| B 4
A>E 2ofsta 8% 5% sBs (2717her 2 S5 B4l HMHCH 22 W 11
21233 A EF EE (AHANE 22D, (Kissing You» 2t {Baby
Baby) S22 BEH0 19(0] SR 0| 20098 18 7y H Ep 2y ® Maximum Entropy

{GeerZ ZONTL 15 62 292, & WA ep Y (23S ol S 2of

2015 9€ 6% DMC HI2E|Z MBC 2tC|2 DJ
EMENM 3G F2 25AIHH

2 102 ZE g BOUCH 2009 128 292 £ E= Into The New World2} 712 XMy
£ # ObAloh Soi= AL 2010 17 280l £ WK T ¥
Oh)E oitH 202 TS WOISIG 4TS Ty WO 109 FS STH S ot tl= NESEAN
7 - EESeAEE
20101 9% 82U & L& MY 42 (GenierS LOIBIH 22 S HL, =S A7) 2007 82 5 ~ HXY
Q2= Higel XE 29/0] BFCL 0] 108 20 LOHE £ W 43
(Geer: M T 6Tt T2 TO} 022 gYARE 1900) 227, 9152 K= Conditional Random Fields OIS KT =5, LIREL HojY, AHans
HiM= 220 250 E8 dl WM J2 (Mr. Taxi/Run Devil Run> FA| & A2AF | sM QIEEQATHE
27122 M3, 0 H Bel 43 22 158 B 048 BRICL 20114 68 i
TROlE 28 X BT 2% (GIRLS GENZRATION) = 2OfS 1, 872 & 0| HAROIE | 4 EHOIA &
4 TOHHS 6E BYNES 2 HEoR LEH 432 SSU0 ~ 2E 34 EHOX @
20111 102 192 LA 35 M WA BT D (The Boys) S 20 &4
3, 408t |42 ZOHIECL 0o AI7| 0|3 fE22E TEUCLE
201248 48 3020 e E{E EITL, M0l §4 IE A0 EfEIA
2 M (A Z R, Girls' Generation)= SM SIEHH2IFE A=0] TfsiTi=
82l= £ A E0[CL £4AITH2t= O[&§2 £ S0| EEZ AICH7t RCH= 2 St Che A=
012 7tX| 2 UCH 2 A|ICHE 2007 82 2 O|% A2 (CHA| QHLt M|
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22|0| AH #1

=
- ot5 O|O|E
- Wikipedia2| InfoboxZ 0|235}0] & 43
+ 120,000 742] Wikipedia 24 845101 2007H 0| ko] 229} 3,0007H O[4 CFat 80| 2|AI2E

Document Classification Sentence Classification Attr-Value Extraction
Training Data Good or Bad Sentence Training Data Filtering Attribute Value
Construction Tagging Tagging
a l > l > Filtering > l
WIKIPEDLA I (K-Means)
The Free Lncyclopedia Document Sentence Classification |
Classification Learning Learning Attr-Value Extractor
(SVM) (ME) (CRF)
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