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(unsupervised) (reinforcement) (supervised)
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Clustering Detection Learning VM HE%
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« Xt =AFHII M2 7t-210r & A G[O|E AtO|e| XI0| & XNl&
[7tE0] y=0.5x @ H2| Ol Al]

71 QX QKO XN&
doletx | omolEy | S| | 2R
0 0 0 0 0
1 2 0.5 2-05=15 2.25
> 4 1.0 4-1=30 9.0
3 6 1.5 6-15=45 20.25

« X9 Bt (= 7t22 H[E)

_ 2 _ 2 _ 2 . 2
Costz{(o 0)2 + (2 — 0.5) +4(4 1.0)2 + (6 1.5)}=7_875
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P10 y= 0.4 x 8 Z22| G AL
71 QX QKO XN&
doletx | molEy | S | B 2R
0 0 0 0 0
1 2 0.4 2-04=16 2.26
2 4 0.8 4-08 =32 10.24
3 6 1.2 6-12=438 23.04

« X9 Bt (= 7t22 H[E)

_ 2 _ 2 _ 2 . 2
Costz{(o 0)2 + (2 — 0.4) +4(4 0.8)2 + (6 1.2)}28.96
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_ 2 _ 2 _ 2 . 2
Costz{(o 0)2 + (2 — 0.6) +4(4 1.2)2 + (6 1'8)}=6.86
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°l3 T+ Z (Artificial Neuron)

Weight w
Input x 1 Neuron > Output y
Bias b
Input x Output y
O E T4 O} E 7}2

’ C’fﬂfE E’E*.) — OlTtE 7}#
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°l3 T+ Z (Artificial Neuron)

Weight w /

Input x o Y - > Output y

Bias b

Z=wx+b
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1S T+ H (Artificial Neuron)

[P ———

Activation
Weight w
Input x | 2z f(2) . Output y
Bias b
1+ R
Z=wx+b /
y=f@) /
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°l3 T+ Z (Artificial Neuron)

Activation

f(z) > Output y

Z=WqiX1+WyXxy, +W3x3+Db

y=f(2)
Input x; Input x, Input x3 Output y f ( lotE %-J.*-)
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Universal approximation theorem

« Universal approximation theorem: “Q/& MZAXL S 0|25 H O3t
st2te ZAMGEEL, approximation)st & 4= QJACH
— “In the mathematical theory of artificial neural networks, the universal
approximation theorem states that a feed-forward network with a single hidden
layer containing a finite number of neurons can approximate continuous

functions on compact subsets of R", under mild assumptions on the activation
function.” (Wikipedia)

Xzt = U0, AYA =X 2tEl HEZo| A E oE &
=2 gag = QL ™S &
— ZAHHE Lo mElioz AHE ol MAYE AT
— OreF 7| A5 0| BHE 2 Sl 75X & Aot & = QUCHH ols AMEdH=2
Mlae| oot a2t ZALSH E = UF
— O|AZ2 M2t TS AREZE AL E &= QUCH= S
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https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Artificial_neural_networks
https://en.wikipedia.org/wiki/Feedforward_neural_network
https://en.wikipedia.org/wiki/Neuron
https://en.wikipedia.org/wiki/Continuous_function
https://en.wikipedia.org/wiki/Compact_space
https://en.wikipedia.org/wiki/Euclidean_space
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2t ol ¢4 MOICE M2 CrE 7HSX|7F XY

* Input layer — 1st hidden layer : 3 x 3 =9 7l (wy1, Wyy, Wiz, Wy, ..., W33)

« 1sthidden layer — 2" hidden layer : 3 x 2 = 67H (wy1, W12, Wa1, W, W31, W35)
- 2" hidden layer — output layer : 2 x 1 = 27l (wy, wy)
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At S0l ol € = 2R

Input (A) Output (B) Application

email —> spam? (0/1) spam filtering > O|Xl E=
audio — > text transcript speech recognition > L[S 2=
English > Chinese machine translation 9 C}= 2=
ad, user info > click? (0/1) online advertising > O|Xl E=
image, radar info —=, position of other cars self-driving car =2 C}= 2= + 3|4
image of phone —> defect? (0/1) visual inspection > O|Xl E=
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- [O|O[E (1007)

At =125 He/0E R (241, 22840

- =X

- A Ea, 25 2 Uz 07 050

Al+Law —
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A B C 50 L o 9 »  Fail
1 |Asset Income  Pass? « * ¢ . s * .
2 | 3462366 78.02469 0 BO - . X s .
3 | 3028671  43.895 0 o” * ‘s L 3 * .
4 | 3584741 729022 0 z 0 « %y e °*% % "
5 | 60.1826 86.30855 1 8 X " . .
6 | 79.03274 7534438 1 - ST . -
7 | 4508328 56.31637 0 501 %, K& X o .
g | 6110666 96.51143 1 ol X X x *xe ‘H
o | 75.02475 46.55401 1 X
10 | 76.09879 87.42057 1 30 1 X
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27 A A M (Decision Boundary)

- EF o 7|EM 1.023 x; + 0.999 x, > 124.78

Income
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Y AL |A K| (threshold)

Income
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A Primer on Using Artificial Intelligence in the
Legal Profession !
I
&/ @
]
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I
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1
\

By Lauri Donahue
January 03,2018
@ Panda Training Set

COMMENTARY

Lauri Donahue is a 1986 graduate of Harvard Law School and was one of the co-founders of the

Harvard Journal of Law & Technology. She is now the Director of Legal Content for LawGeex, a Tel ' '

W
@ S @ o

What's artificial intelligence ("Al") and why should lawyers care about it? On a practical level, lawyers I, Koa |a Tra ni ng Set O

should be aware that software powered by Al already carries out legal tasks. Within a few years, Al !

will be taking over (or at least affecting) a significant amount of work now done by lawyers. Thirty- i’ ? v

nine percent of in-house counsel expect that Al will be commonplace in legal work within ten years. ] o
& 0
AY

0On a more philosophical level, lawyers should understand that the "decisions” made by Al-powered
software will raise significant legal questions, including those of tort liability and of criminal guilt. For
- OIRRC)
||
]
’

example, if Al is controlling a driverless car and somecne's Killed in an accident, who's at fault?

Aviv legaltech startup.

https://jolt.law.harvard.edu/digest/a-primer-on-using-artificial-intelligence-in-the-legal-profession
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Structured Data

H()me size of house # of # of newly price
I’iCGS (square feet) | bedrooms bathrooms renovated | (1000%)
p 523 1 2 N 115
645 1 3 N 150
708 2 1 N 210
1034 3 3 Y 280
2290 4 4 N 355
2545 4 5 Y 440
— Y 7 —
A \N

A >

~> QOutput

Input
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/58 O II_I 1T

| Offoo] oich Zjck 1174 £ A | Passengerld | Survived | Pclass | Name Sex |[Age |SibSp|Parch|Ticket Fare Cabin | Embarked
U2 714d A7l 2 0 |1 0 3 Braund, Mr. Owen | le |22.0/1 0 |A/521171[7.2500 [NaN |s

Harris
Cumings, Mrs. John

1|2 1 1 Bradley (Florence female | 38.0 | 1 0 PC 17599 |71.2833|C85 |C
Briggs Th...
Heikkinen, Miss. STON/O2.

2 |3 1 3 Laina female [ 26.0 [ 0 0 3101282 7.9250 |NaN |S
Futrelle, Mrs.

3 |4 1 1 Jacques Heath (Lily |female|35.0(1 0 113803 [53.1000|C123 |S

May Peel)

Allen, Mr. William

4 |5 0 3 male |35.0|0 0 373450 8.0500 [NaN |S
Henry

5 |6 0 3 Moran, Mr. James male |[NaN|O 0 330877 8.4583 |NaN |Q

6 |7 0 1 McCarthy, Mr. male |54.0|0 0 17463 51.8625|E46 |S
Timothy J

7 |8 0 3 Paisson, Mastex male |2.0 |3 1 349009 |21.0750|NaN |S
Gosta Leonard

Johnson, Mrs. Oscar
8 |9 1 3 W (Elisabeth female|27.0 (0 2 347742 11.1333|NaN (S
Vilhelmina Berg)

https://towardsdatascience.com/predicting-the-survival-of-titanic-passengers-30870ccc7e8
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oo iz © nE

https://towardsdatascience.com/predicting-the-survival-of-titanic-passengers-30870ccc7e8
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KAAILL

oIS Zo = MESE)

::?.:t,l;m Feature contributions for example 182

:-IIIIIIIIIII .r?!j.i}.:.l.ﬁ.l-E!I.J?L.D..........:
sex_ male EEE——
age a0 [EE——
dass Second I )
— N

e o I
embark_town Southampton _
alone n .
n_siblings_spouses 1 I
-0.08 -0.06 -0.04 -0.02 000 002

Contribution to predicted probability

https://www.tensorflow.org/tutorials/estimators/boosted _trees_ model _understanding
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HE-E 70

feature : Feature contributions for example 182 «
mlue EIIIIIIIIIIIPE?I?:IIl:li];g:lllalqgll:l[:lllllllll:
==X male |
e 31.0 o
dass Second L
deck unknown o
fre 2625 l
embark_town Southampton [
done | eval set contributions
distributions
n_siblings_spouses 1 H ®m contributions for example
03 02 01 0o 01 02 03 04 05

Contribution to predicted probability

https://www.tensorflow.org/tutorials/estimators/boosted trees model understanding
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Unstructured Data — =

AW OIX|? O X|?

dinner 0
Labout 1
prince 1
call 0
work 0
nigerian 1
yesterday | 0
office 0
inheritance | 1
—_—
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What Artificial
Intelligence Can and
Can’t Do Right Now

by Andrew Ng

https://hbr.org/2016/11/what-artificial-intelligence-can-and-cant-do-right-now



https://hbr.org/2016/11/what-artificial-intelligence-can-and-cant-do-right-now

T

Business & KAA I t
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s s

What machine learning today
can and cannot do

The toy arrived two days late, so I wasn’t able to give it to my
niece for her birthday.
Can I return it?

/ \

“Refund request”
Oh, sorry to hear that.

I hope your niece had a good birthday.
[nput text — Refund/Shipping/Other Yes, we can help with....

R —> &

https://www.coursera.org/learn/ai-for-everyone
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Cannot do

stop hitchhiker bike turn
(:\ *""_\’B Lo, Bios left signal
i 1. Data }thg

2. Need high accuracy

https://www.coursera.org/learn/ai-for-everyone
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L7
Can do Cannot do
Diagnose pneumonia from Diagnose pneumonia from
~10,000 labeled images 10 images of a medical textbook
A —>Q\ chapter explaining pneumonia
— B

https://www.coursera.org/learn/ai-for-everyone
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AMNALYTICS

What Artificial
Intelligence Can and
Can’t Do Right Now

by Andrew Ng

So what can A—B do? Here’s one rule of thumb
that speaks to its disruptiveness: If a typical person
can do a mental task with less than one second of
thought, we can probably automate it using Al either
now or in the near future.

e

https://hbr.org/2016/11/what-artificial-intelligence-can-and-cant-do-right-now
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Is Al Really Intelligent?

Georgia State University Law Review A. Today’s Al is Not Actually Intelligent
Volume 35 . . R . o s
Issue 4 Summer 2019 Article Now that we have a broad description of what Al is, it is also

not. When

When many people hear the term “AlI” they 1image  |sysiems as

ificial Intelli ine is tha
Ariheinels | current Al systems as thinking machines. line i tha

sort of synthetic computer cognition that matches or surpasses
human-level thinking."

The reallty is that today’s AI systems are demdedly not intelligent
“Iscuss later,

The reality 1s that today’s Al systems are decidedly — fen results

y through

not intelligent thinking machines in any meaningful e rues.

people into

sense. ugh these

. . . i \IUAL‘P UUUUUUUUUU b‘-t_’l.’ JJJJJJJJJJJJJJJ E) I 3T L’J LLLLLLLLLLLLL A n produce
Follow this and additional works at: https://readingroom law.gsu.edu/gsulr .. 1 d l . 1 k h h d b
OPart of the Computer Law Commons, Legal Education Commons, Legal Ethics and Professional SurprlSlng y gOO results on Certaln Comp X taS st at5 when done )"
Responsibility Commons, and the Legal Profession Commons hulnans, I‘Cqun“e Cogn]tlon. Notab]y, hOWeVer: these AI SyStemS dO S0
Recommended Citation by using computational mechanisms that do not resemble or match
arry Surden, ial Intelligence and Law: An Overview, 35 Ga, ST v (. ) : : 15
Aible s e g lmmgossulgiredsritts ) human thinking.
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o4 0| = - 218 A A|lE (Rule-based)

« British National Act — ¥= =& THLt
— Sergot et al (1986)

1-[1] A person born in the United Kingdom after commencement shall be a British
Citizen, if a t the time of birth his father or mother is:

a) a British Citizen, or
b) settled in the United Kingdom

Represented as
Rule 1: X acquires British citizenship on date Y

IF X was born in the UK

AND X was born on date Y

AND X is after or on commencement of the act

AND X has a parent who qualifies under 1.1 on date
Rule 2: X has a parent who qualifies under 1.1 on date Y

IF X has a parent Z

AND Z was a British citizen on date Y
Rule 3: X has a parent who qualifies under 1.1 on date Y

IF X has a parent Z

AND Z was settled in the UK on date Y
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ICAIL 2019 — THZ O = 7|2 E3F

* ICAIL2019-TZ O St HBEH SFH HEZ 1A, =2 21 &
— Tool demonstration — Blue J Legal (https://www.bluejlegal.com/)

— H. Westermann et al., “Using Factors to Predict and Analyze Landlord-
Tenant Decisions to Increase Access to Justice”

— K. Branting et al., “Semi-Supervised Methods for Explainable Legal
Prediction”
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[O| A| Ated]] Blue J Legal

 Blue J Legal
- EEE O ZA2F0M AL
- LHI ZMNEO oot MHEO CisH 90%2| H=te 2 A1t 0=

—  7HLtCt 10CH S| A Q! & 97} (Big 4 25) / 7HLICt 15C0H 2H = 75%7t
ME S

« Employment foresight
- LEY - SX 7|7/ sT AR
(=1 R= SN oo S| g e gel

) 2l
o —
= Al (|I=)0 2ot o= MBE| A

« Tax foresight

— Employment foresight2} FAFSHA| M| &Fo] =
CI’E O 2, NEd 22X 21 o & 5)0f 2ot
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“ > & o orvi oo F Mosirasndoregh o, x Ry A
TAX FORESIGHT TAX FORESIGHT Logged inas Blue J Legal @ =
Permanent Establishment Classifier y
Result Confidence
O & Questions answered: 15/15
25 rher have the freedorn to determine how the work should be done? Permanent establishment B 95% 1
Permanent
o8 What If...
Whatifthe US resident does not have  egal rght o theplace? | EXZD
26,15 th worker free to work for other people or companies?
Whatifthe act & partof | =D
O
Whatifthe address ortelep! thep | XD
s
Explanation e
2.7, Carifhe worker delogate or subcontract work without notifying the hirer?
Generally, a US resident carrying on business in Canada must pay Canadian income tax on income earned in Canada, pursuant to s
® 2  nlss heUS resident business st ctied o hougha“pemanentestblshment (7€) inCaaa
(*Canada-US Tax Treaty”) defines PE a5 - fixed place of busu\essmvmgh\nmh the business of a resider 0‘.1K‘ow\m(.mgS(a’mswrvmlym
partly carried on" (*fixed place of business PE") statesthat 2 person actingin  Contracting Sate on behalf of  esident ofthe
A other Contracting State—other than an agent of an whom paragraph 7 2ppl be deemed to b
\J - establishment in the first-mentioned State if such person has, and habitually exercises in that State, an authority to conclude contracts in the
name of the resident” (‘dependent agent PE"), states that " resident of a Contracting State shall not be deemed o have @
permanent est in the other Contracting St ause such resident carries on business in that other State through & (IS

£ 29 ©Y) e B e
(oll) oodl sl 'S =& 00%
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Prediction Results

- 05 At - FO0|T ATHOAM S ROl QI EE 2t E
— 7 HHY E7|(what if)
—  ZMETH 2 At (close case)
(O0OEt= 2 &E 000zt of O
HAY 2ERE2 Aas ddes A2 ot ez EY

o T -

e o < 18]

TAX FORESIGHT Logged in as Blue J Legal a“a=

Permanent Establishment Classifier Result Confidence
Questions answered: 15/15

Permanent establishment B 5% 1

What If...

What f the US resident does not have a legal right to the place? | W

What if the activities being carried on at the place are not part of the core business of the US resident? | W
What if the address or telephone number of the place is not listed in any directory under the US resident's name? | W
Explanation (2]

Generally, 2 US resident carrying on business in Canada must pay Canadian income tax on income earned in Canada, pursuant to
Act, unless the US resident's business is not carried on through a “permanent establishment” (*PE") in Canada,

(Canada-US Tax Treaty") defines PE as "a fixed place of business through which the business of a resident of a Contracting State is wholly or

e oMiSon revenss partly carried on" (*fixed place of business PE") ph 5 states that “a person acting in a Contracting State on behalf of a resident of the
other Contracting State—other than an agent of an independent status to whom paragraph 7 applies—shall be deemed to be a permanent

establishment in the first-mentioned State if such person has, and habitually exercises in that State, an authority to conclude contracts in the

name of the resident” ("dependent agent PE”). g states that “a resident of a Contracting State shall not be deemed to have a
permanent establishment in the other Contracting State merely because such resident carries on business in that other State through 2 {IKNIeIEI3

Al+Law — Legal Al Tutorial BTM::.




......

StkuCtUred Dafa

HME719| hand coding = £2 H|&

Al+Law — Legal Al Tutorial



o A12] i 7| B o

Predicting judicial decisions of the

P J European Court of Human Rights: a
eer. ) i

Natural Language Processing perspective

Nikolaos Aletras'*, Dimitrios Tsarapatsanis’, Daniel Preofiuc-Pietro’” and
Vasileios Lampos’

! Amazon.com, Cambridge, United Kingdom

of Human Rights based solely on textual content. We formulate a binary classification
task where the input of our classifiers is the textual content extracted from a case and
the target output is the actual judgment as to whether there has been a violation of an
article of the convention of human rights. Textual information is represented using
contiguous word sequences, i.e., N-grams, and topics. Our models can predict the
court’s decisions with a strong accuracy (79% on average). Our empirical analysis

the first systematic study on predicting the outcome of cases tried by the European Court
of Human Rights based solely on textual content. We formulate a binary classification
task where the input of our classifiers is the textual content extracted from a case and
the target output is the actual judgment as to whether there has been a violation of an
article of the convention of human rights. Textual information is represented using

contiguous word sequences, i.e., N-grams, and topics. Our models can predict the

court’s decisions with a strong accuracy (79% on average). QOur empirical analysis

indicates that the formal facts of a case are the most important predictive factor. This
is consistent with the theory of legal realism suggesting that judicial decision-making
is significantly affected by the stimulus of the facts. We also observe that the topical
content of a case is another important feature in this classification task and explore this

Submitted 11 May 2016 relationship further by conducting a qualitative analysis.
Accepted 23 September 2016
Published 24 October 2016
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Positive State Obligations: + 13,50
Treatment by state officials: + 10,20

Detention conditions: + 11,70
PrEvous Wokstion of e Enforcement of domestic judgments

Evidence : - 15,20
Sentencing: - 17,40

Property rights and company claims: - 9,08 and reasonable time: + 11,70
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« Text-to-Outcome (Aletras 2016)

Text » Outcome
« Feature-to-Outcome (Blue J Legal)
Text Feature » Outcome
HET} $3Y
« Branting et al (2019)
T :
i Text oo » Feature » Outcome
mmmmmmmme : £x} 53}
Tt :
| Text possomms—s +1 Feature »  Issue » Outcome
mmmmmmmme : £ 58}
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2692 views | Jun 19, 2018, 04:37am

This Week In China Tech: Court
Systems Powered By Al, The Greater
Bay Becomes Borderless, And More

Bay McLaughlin Former Contributor @
Asia
_ @  Iwrite about underreported tech stories out of China.

TWEET THIS

iFlytek has already been able to reduce the time of court hearings by 30%,
allowing more cases to be seen by the 400 courtrooms across China

https://www.forbes.com/sites/baymclaughlin/2018/06/19/this-week-in-china-tech-court-
systems-powered-by-ai-the-greater-bay-becomes-borderless-and-more/#324a0d7c6cb9
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 Global China Law

— SZEDQTIHLAL2 2019, 9. LexisNexis2t2| RS E3l| HE =
A S AN A MH[A THA|

>
IIE

Assisting the Digital Process of China’s Judicial Resources
and Serving for the Belt and Road Initiative

-- Official Launch of the “Global China Law" Platform Jointly Built by LexisNexis

r.globalchinalaw.com
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EUROPEAN COMMISSION FOR THE

EFFICIENCY OF JUSTICE (CEPE))

he use of Artificial Intelligence in
judicial systems and their environment

Appendix Il

Which uses of Al in European
judicial systems?

This Annex to the Charter reviews different uses of Al in European systems and
encourages to a different degree their application in the light of the principles and
values set out in the Ethical Charter.

The use of machine learning to constitute search engines for case-law enhance-
ment is an opportunity to be taken up for all legal professionals. Additional appli-
cations [drawing up of scales, support for alternative dispute settlement measures,
etc.) should be considered, but due care must be taken (in particular, the quality of
the data source and not mass processing of the entire dispute in question). Other
applications (“predictive justice") should be assigned to the field of research and

. further development (in consultation with legal professionals in order to ensure
AdOpIEd atthe 31st plenary meetlng that they fully tie in with actual needs) before contemplating use on a significant
of the CEPEJ (Strashourg, 3-4 December 2018) scale in the public sphere.

In criminal matters, this is a very sensitive issue but it should not be ignored. In the
light of the many existing questions as to their compatibility with a certain num-
ber of fundamental rights, the use of algorithms to calculate the potential risks of
recidivism of an individual brought to justice should be considered with the most
extreme reservations. On the other hand, the processing of global quantitative
data for crime prevention is an avenue to be further explored with these new tech

COUNCIL OF EUROPE niques, taking into consideration known biases (performative effects, data quality,
etc). Similarly, the use of algorithms to form a better link between the type of
community service available and an individual's personality may be a factor in the
effertiveness af a measure of this kind.

¥ =
of Justice de la justice CONSEIL DE U'EUROPE
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I kA Justice Reform Act

France bans publishing of judicial analytics and
prompts criminal penalty

JASON TASHEA

France has banned the publication of
judge analytics, and breaking this law
. judge analytics, g

. %_ carries up to five years in prison.
Article 33 of Justice Reform Act
“No personally identifiable data concerning judges or court clerks may be
subject to any reuse with the purpose or result of evaluating, analyzing or
predicting their actual or supposed professional practices.”

Image from Shutterstock.com. “The violation of this law shall be

punished by the measures outlined in
articles 226-18, 226-24, and 225-31 of the penal code, without prejudice of the measures and sanctions provided for
under the law 78-17 of 6 January 1978 concerning data processing, files and freedoms,” as translated by Rebecca
Loescher, a professor of French at St. Edward's University at the Angers, France campus.

The law appears to apply to anyone—individuals, researchers, technology companies.

“This new law is a complete shame for our democracy,” says Louis Larret-Chahine, the general manager and co-founder
of Prédictice, a French legal analytics company.

This change is a reaction to a nationwide push to make French case law more accessible fo the general public,
according to a Tuesday story from the Artificial Lawyer With this robust, public dataset, it became relatively easy to
analyze and track judicial decision-making.

http://www.abajournal.com/news/article/france-bans-and-creates-criminal-penalty-for-judicial-analytics
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U.N. official Ekeus heads for Baghdad

https://www.depends-on-the-definition.com/guide-sequence-tagging-neural-networks-python/
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 AXxis Al — Document Classification & Data Extraction

WHEN RECORDED MAIL T

Wiz B, WAL
Dxxcument FolowsLip Depaymsn

6885 Toowne Canirg Dries
San Dhega, CA 82111

(B Absyes this Line for Rederding Data)
Deed of Trust

CEFITIONS

Waprde ueed in mulipie waciorm of thin Socumant s dafired Salow and ot words s defired in Sactions.
L1013 18, 20 nd . Cartaln Fules reganding tha ussge of words used in i document am slss
provided in Sechon 16

[N] mwmmmmuwmmmnwwuwu
S goomen, Document Date: April 10, 2014

WEWT AHD AMORES | WUSIAND ARD WIFE
Borrower: KEVIN AND ANDREA, HUSBAND AND WIFE
Buwrowes's address @ ARCILLA, RANCHD SANTA MARGARITA, CA B0,
Barawor bn fon ipesior ersber i Becurty lesament Address: ARCILLA, RANCHO SANTA MARGARITA, CA 92688

. Barking Association
organized and mosting urder the lws of e Unied Shten.  Lender's sddoess. i Pesidential Loas
Dheparimand, P.0, Box B840, San Dego, CA GNBE-5843 Lander i P beneficlry usder fhis Secarity

rnpbrumant
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Due Diligence for M&A

Faster and more accurate due diligence

Trusted on hundreds of billions of dollars of transactions to date, Kira automates the
extraction and analysis of key provisions from across your contracts.

MEDICAL SUPPLY ML
MEDICAL SUPPLY MANUFACTURING AGREI

THIS MEDICAL SUPPLY MANUFACTURING AGRE}
“Agreement”) is made and entered into as of July 15th, 2008 bet
Parties Safety Products, Inc., a Delaware corporation (“MedSafe™), and
an Austrian company (“GreenOne”).

Medical Safety Prodd WHEREAS, MedSafe owns intellectual property rights in the
Green One GmbH (1 PREMIUM Safety Needle System (the “Tube Activated Product
MedSafe Skin Activated Blood Collection Device (the “Skin Ac
(the Tube Activated Product and the Skin Activated Product are
hereinafter as the “Products™). A list of all patent numbers for th

attached hereto as Exhibit A. N
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M&A Due Diligence &
as a Question Answering Problem

17. ASSICNMENT. This Agreement may not be assigned by either Company or
Manager, without the other party's prior written consent; provided, however,
that Manager may, without the prior written onsent of Company, assign its

rights and delegate its duties hereunder: (i) toone (1) or more of its
affiliates; (ii) to a third party as part of a sale of substantially all of
Manager's assets; and (iiil) to any lending institution, for security purposes or

as collateral, from which Manager obtains financing. A merger, consolidation,
change in shareholders or controlling interest, or stock-for-stock exchange by
Manager shall not be deemed to constitute an assignment of this Agreement.

Does the agreement restrict assignment?

Yes

Figure 1: A sample question Does the agreement restrict as-
signment? with the evidence highlighted in the contract and
a yes/no answer.

Radha Chitta and Alexander K. Hudek (2019)
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eDiscovery Market

eDiscovery Software + Services Market  Estimated 15.42% CAGR 2017-22

518.938 Total Worldwide Market - 518938 —
Estimated 60% U.S. | 40% Rest Of World -
N 5$5.71B
Software
59.245 53.1?5
513.22B
$7.47B Services

In 2018, Software Comprises Approximately 29.80%

And Services Comprise Approximately 70.19% Of

Total eDiscovery Market Spending

2017 2018 2019 2020 2021 2022

Figure 1: eDiscovery Software and Services Market, 2017-2022

https://complexdiscovery.com/an-ediscovery-market-size-mashup-2017-
2022-worldwide-software-and-services-overview/
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eDiscovery Software

eDiscovery Software

Find the best Electronic Discovery Software for your business. Compare product reviews
and features to build your list.

Filter Results (78)

Sortby: @ | Most Reviews ~ Why Capterra is free

Recommended Filters

Logikcull Visit Website
Document Indexing . .
Full Text Extraction lOQIkCUl by Logikeull

Keyword Search

(254 reviews)

Logikcull.com is instant discovery for modern legal teams. Its secure, cloud-based solution
Pricing Options v Q save helps law firms and organizations of all sizes solve the expensive, complex, and risky
challenges associated with eDiscovery, internal investigations, and open records response.
With Logikcull, you can start a discovery project in five seconds, from anywhere at any time
on any device. Reviewing data is as easy as performing a Google search. And in Logikeull,
your data is always secure. Learn more about Logikcull

Free Trial Add to Compare
Freemium

Monthly Subscription
Annual Subscription

One-Time License

Relativit i
Popular Features ~ y View Profile

by Relativity
Case Analytics

seAnad (39 reviews)
Compliance Management
Discussion Threads Relativity is an e-discovery platform used to manage large volumes of data and quickly
Document Tracking Q save identify key issues. Learn more about Relativity

Metadata Extraction
- Add to Compare

Topic Clustering

Users ~ B Concordance View Profile

@ LexisNexis: by LexisNexis

(11 reviews)

ok - Identify, organize and analyze case-critical information so that you can collaborate and share
eset all niters

11

Q save across your firm or around the world. Learn more about Concordance

Add to Compare

https://www.capterra.com/electronic-discovery-software/
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https://www.lextalk.com/b/lextalk blog/archive/2017/06/08/legal-analytics-and-

data-driven-law-the-future-of-data-driven-lawyers.aspx
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How we practiced in the 90’'s

M
* Stanford graduate
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» Chicago Law

School, ‘85
» Worked at Orrick
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What you can know about the players in litigation today

RHas settled the

last 5 similar Took 11 cases.
cases after to tngl/

aMa Won $25M in
h:jaﬁg damages

. last case

http://info.ravellaw.com/webinar-recording-must-have-legal-insights-lex-machina-ravel-law
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Research + Reasoning + Legal Analytics

Application of law to the facts: = Judge tendencies

s Statutes s Case outcomes & damages
m Case precedent = Aftorney performance

= Legalreasoning = Party litigation profiles

= Time to termination/trial
= Successful motion strategy
= Patent litigation history

Not replacing human reasoning -- supplementing it with data

http://info.ravellaw.com/webinar-recording-must-have-legal-insights-lex-machina-ravel-law
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University Student Test (Goertzel), Employment Test (Nilson), Artificial Scientist

Test (Goertzel)

— Turing Test BF=: Chinese room(John Searle)

243 dlolg
230 28
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R Z2O™
30~ B iRl

aHE ENETTTIES

<3=0 g: S0 E ol8li5tn

S

&3 do|g
F30] g &8

=7

Where
should I #&
sit to saw 3

off the &

limb of §
this tree?

TODAY

Narrow
Artificial Intelligence

AI Application

TOMORROW

Machine
Common Sense

AI Application
(Robot, Assistant,

(Robot, Assistant, 'l

should I w gﬁ
SI(t)ftfothsa;w : the trunk
imb of B and the
R cut point

this tree? + Nodiied from: cadh.aam.org

FUTURE

General
Artificial Intelligence

%}f

Perceiving

Narrow Al
Carefully train or

program the system
for every possible
situation

L Commonsense
Service

Human-Level

Al

{&*{: 0|= DARPA)
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Al's Language Problem

« MIT Technology Review by will Knight August 9, 2016
— Machines that truly understand language would be incredibly useful.
— But we don’t know how to build them.

. 2Y 2N 20jHlE AOSA £Z 24 THs

A
IL = [ I |
- FA 25, = =4

CRYZAD
1.7or2ofl M| 7H, 4ol | 7H.2t= =

2. 2Kk B2 W2 £

+ oln| B4: M HAHOR AT 2] T

3. AR0f
— Meaning: &2, eto|, 2+, Hte
< 2Ah= 7et, 2loj= Fst )
1. 0= Z4of| 2t 2of0|7t AYE
— Context: =081 oHZl Abst 2,022 A1|71|01| CH3H B ZR|AlO] T

— Reasoning: Common sense 22
. AlOIZ|o| ZAA|ELE?

- (FALEE A25322|2) AES oot Mz
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ex@dhrain  Question Answering System

= o2 ElLtR?

YEPE S0 Y HE

O Oj3h= o YA EiLtR

HEOM 5

5]
c}
5

YouTube YouTube YouT|

E2F TUF - 270}, 22| 2Fo| YIARE
htips://ko. wikipedia.org » wiki »

SYTY Mg H o2t 2R B2 ETE" L9
» articleView ~ Translate this pag

www.hanion.co.kr »

(-

Q: 7 20[A I

2|22 LA

>

ex@ brain

2|2l2] YAITHE 2 A0lA E21312 2|

S 2N 2138 Z2 2312 el w2

3 7ol 232t

B> B2 . 33y - Y Y Y M
www.law.go kr » IsinfoP ~ Translate this page

Jul 17, 3= 72 5002t
oA X0 &
Fofl 2|2 folsH B30l 4

(T

T - FOrHBPEME
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SAL H2|ADL} OIS EO| 7R3t OB RS SW ZH

S 200|M 22| 2EH(Question Answering)2 S35 2| Al 4|3 MH|A

r

0

¢
=2

oo rig

Al-Assisted Agents 2@7%\
. m= . 28/01% S DM ACH 2|9
SEO|AZ N 5 F=E oFT
Ho|zh2 MM mf, &7} of2te]
SHSILER?

S Al 242 3o
JHussLCH AyANoR
2ATMIASES ), 224
233 20| H587127

Decision Support Smart Machine

- U2AF AMEH A - ASY T IS FLE EE

2H50| A0l CHE AR S210
Q& Aol HH| P27

[
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2013.05 2017.03 2020.01 2023.02

(&d 712 71E) (SE 7= 7lY)

3 | ~ |
BM SEA3} VIS T | : ; :
s es || YRy sesd Heol 83
AR QANAR) | | @EEASE ST SR A A

7|8 2US ) [ H2RA QA AAY 483t )
Z i daseey | || (48, £5, 28, 22 L0
AH 2

°"*(1611 18)

23 waxs ~ =
2% AP' DATA “‘ = M* m

YmoA3 Al QA
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O (16'd) Y&t = i A! AL g5, HAA r2 Y=

- L 2[= A7kt Alete] CHZE (600 2HY, AAE2Q 510, 2}42} 350%), ES Al 7|&2| 754 &l

I

O (174) =0 24 7|&2| 2EAPI 4|32} 7| A3} ClolE| 25

- Q|4 Al £242| =L Al A AZ| (IBM St 8=10] MH|A 2 Google S2HE AHHO| 22| MH|A F)

=2T L—

Q (‘184l) 3H=20f Ao|2¢E 7|&0] LEAPI A|IZ, N/H/W 28 S0|| Al ArQi3}

- LY AIMENA B (Al BHR0] 24 U AOISE Tl U SETI0[E(| B Ef)

O (194) MIAIH =& 20jA|s 7l 7HE, Al 202, HE FOHf|M A3 83

- UAHROID B ZAFHS Al U2, B B UL HHS HBoHe Al HRA}

[

10092 MAIS= IBM 2=, SEF Ay A - CistEsAl=
www.kbanker.co.kr » news » articleView v Translate this page
Aug 28, 2016 - < BB UE=E4T 7|k S A 5(Al) 7|£0| 3A SHEH F8ATl 2

H E0F LRI QI BHA| 2 IBMO S & Q1K S HFEHO ..

22 O] IHE 45% L4

2193 0Al 12¢ 8 O FF Adx 26w
%% Qolet ‘THE-72 ME doiick

P

ECECTI

- [DAF/ ZHRI =S v~ SH
20| 7 | XK= 2

— @g J AHRI%H 6124, 94912l

A4 B9l 5103, 22t 3503

SR TR S H 2RO 7| XN HelxEs

- [BA}, SAL,

4 =0 Salls™ BoH19 Nivny

Rank  Reg.Date Model M Fl - [TCH
A A2t 7t
20181017 HumanPerformance 8017 91.20
. KorBERT-Large v1.0 A
1 20191025 kel 87.76  95.02 y & Al 2]1'
LaRva-Kor-Large+ + CLaF 4 > ¥ —®

2 2019.06.26 (single) 86.84 9475 —

BERT-CLKT-MIDDLE (single
3 2019.06.04 model) 86.71 94.55

<ULHHOI QEAPI(17~)>  <MIAIX FEIIEL(19>  <F At AX(17~)>
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8 | re re .
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=

(] b )
BoiE(ne 0Bl AE(WF | NS (ve)
e | & . e |8 (o | el |8
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St=0f 1l Hdld

A2 KorBERT

%712 [l 4.5% 23

0B ERAI IS A3 EY/EMER AR
(2I0IHOY ¥85:85.77%) (KorQuAD dev’t 94.18%) (SIS 73.73%)
Q0|2 e 2 Y1) 9lc e
b/ 34/ sy
R N W

B0z EAT JASHEAD S/EHER AT
(GIO[ERIA§5:81 85%) | (KorQuADevi90.68%) | (EIIASIa663%)
0|25 CH9| H 2 YIE C e

(e Qo Qof J-QQ Qoo

=
EA)

'@EEDH-E‘\

ﬁ‘l HEAP}- "Clw (Multi-head S!" Attention Model)

IIIIIIIIIIE:M:]IIIII

#3001/ £ol/ & = 34/ £/
2R ey 234 ey o Q’.’WDI ﬂmi
ETRIgELA 7|¥t 0|2 84 T

3 0 e

30| Yol B4 T

o 2: 0] Hol= Yo e FUHCL
(ETRIZEfA 7| Q10| 283} 12 A0{RH b :2)

S0 OI0H V1= & 2%l
x W X3, 20 s HE

SISUI0IE 2=
H W A M

PE AP X
x QMBS

SBololol Ba AP/ T

W2 B4 AR

AR A4 AR

210 #£4 APt
oE FREM AP h
jo]%f 214l APt Sigrm e v—‘: dadde

SEAPI A2 TH8HgH 21, (U B2 20t5H2)

QEAPI AH7 |2 2,921

320 By
stesciolE| B37|2t 4102
20| olofmw
KorBERT &:27|2t 3318
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A New Paradigm for NLP

* Pretrain then Finetune: A Transfer Learning Paradigm in NLP

- =

Contextual Language Model
* Masked Language Model
+ Next Sentence Prediction

[0.9, -0.2, 1.6, ..] [-1.9, -0.4, 0.1, .1

open a bank account on the river bank

Input = [CLS] the man went to [MASK] store [SEP]
he bought a gallon [MASK] milk [SEP]

Label = 1snext

Input — [CLS] the man [MASK] to the store [SEP]

penguin [MASK] are flight ##less birds [SEP]

Label = votnext

- EAEE. 6

Masked Sentence A Masked Sentence B

*
Unlabeled Sentence A and B Pair

(Pretraining Language Model)
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* Language Model: 2&(EH0] A|EA)9| =

Multi-Head Attent

« 12~16 attention heads

Gender-specific term

Layer: 5 §

i}
The The
giet girl
@ and and
oo the the
v boy boy
walked walked
home home
She She

Feed
Forwas

rd
Add & Norm
a

(Transformer Model)

1]

ositional
ncoding B n n @

ELMO, Open-GPT, BERT, XLNet, ERNIE, RoBERTa

ion Transfer Learning from

Supervised Data
+ Easy Training(2-4 epochs)
* LessData
+ Good Results

Clax

00 oo @
BERT

B e

AR FER 6

Sentence 1

Sentence 2 Single Sentence

(a) Sentence Pair Classification Tasks:
MNLI, QQP, QNLI, STS-B, MRPC,
RTE, SWAG

(b) Single Sentence Classification Tasks:
SST-2, ColA

StarvEnd Span

G-
BERT

(e )lemll=] - [=]

Question Paragraph

Single Sentence

(c) Question Answering Tasks:
SQuAD v1.1

(d) Single Sentence Tagging Tasks:
CoNLL-2003 NER

(Finetuning Language Model)
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S2{d si=0] 0|23 (KorBERT) '8/

. BH20{0f M35 Hajd 2 95 dojRHe?
1.4

= WordPiece(Subword) 7|t -?:’-‘,— Hitd
. A HMH: 0]AHS 5 222 LM otc| 2 22 HHAISH= 22}77|2] &zl

. =278 usxzR SAxez 5-%3 SHT| n-gram A2 WY (BPE)
. 28 B0} EMEE S 7|=& n-gram &2 ZatHo| S8

0| 2: 51=20f Ctoj= SHEfjA 2 M EIC}

E32: 5= ##0] T ##0|= SE ## A2 L ##/4E #4CL

2. ETRI: HEjA 7|8l 12 i
+ 3201 020 Of0|/ZAP} ZBtE|D 2, ofnje| 2|2TRI0 HEjAR 28
- EZ 3 gHA 4 0|=, FEA the|of| ClSHA| BPE & S
- EE F0F: Z74Q14lo] Tast AOEM, 7|55l S HEA 20{x2|o 7-&
OlZ: et=0] thol= el 2 1/ EICE
E3: SH=0{/NNP_ THOJ/NNG_ =/IX_ HEfA/NNG_ 2/JKB_ d/NNG_ E|/XSV_ v C}/EF_ ./SF_
3. H|22: == WordPieced|A] 74 El Whole Word Masking 2H.('19.5.31)
= a man jumped up , put his basket on phil ##am ##mon ' s head

7|&: a man [MASK] up , put his [MASK] on phil [MASK] ##mon ' s head
7HM: a man [MASK] up , put his basket on [MASK] [MASK] [MASK] * s head

riu Ao
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/S At}
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El/S A
MojAL

=)/SAf}
AWZ40|A}

El/S A
MojAL

03] A PAE|CHI|S) 2|0 |
S A (Z00)320] THoj / (SIDHeRL Hi Au
olo| Hi: (ChA)BHEO| THof / (24)Hef4 Hi b

Lcy

ZSZ0{0|

Ll
Zz0]o|

-
220/0|

L Cl

ZSZ0{0|

D A(KorBERT) 71t & HjZE

=& Ef23 (AN ZH/7|A=3H /=M

=7 3)ll

[Higher Layer]
Attention 7|t}

A Y 0l

22/2/0]

27 st

[Lower Layer]
Attention 7|8}
27z
of3] 2+

27 st
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oHojEl (KorBE

RT) 712

|M PretrainingS £3 3+=0{ Vocabulary A} &

— 2|7|9Hat L AME27|AF 23,5 GB (2F 15 22F), 4771 Hefj4 +3

bz ned M 2 HE g B8 i2to|g
SHEH|0IH: 23GB &A| EEA @79471 ZHEf
. =] 27| =2 ol = ) g 30349 vocabs,
= FHEAF 7] 2 OpenAPl HOEA 5, FEIAF4 AP 5
ayer,
Korean_BERT_Morphology . E'Eﬁ g 20| 2.2{2]: pytorch, tenserflow 268 lil'dd
N idden,
n AATE: tokenizer 2 7| ASBHMRC), A2 Ol 12 head
eads,
KorBERT m Latin alphabets: Cased
= SHEO[0[H: 23GB HA| HEX] 30797 vocabs,
= H2jY 210|223 Z]: pytorch, tensorflow 12 layer,
Korean_BERT_WordPiece
- - n A A A tokenizer 768 hidden,
= Latin alphabets: Cased 12 heads,
SO 2MEfAT 7| HSHERAS EHIEMEFEIAT SO 2MEf AT 7|HSSHER AT EH/EMEFE(AT
(Ql0|H2I4] 445:85.77%) (KorQuAD devAl 94.18%) (H=N=218t73.73%) (Q0|H2I4] 445:81.85%) (KorQuAD devAll 90.68%) (T2 =213 66.3%)
2102 EH9| 3 29 rS Y= e 20 g ) e
T e m------
ALHHAL LEINS ALFHAL oAk o=
4 ) 4 )
3 o C [= i -
= | = | | EEmE =]
HE|-8l| = 27122 22 (Multi-head Self-Attention Model) HE|-&| = A7-21F 2 (Multi-head Self-Attention Model)
— e - e %,-' S i S ‘-_I: . = .- i S\ ~ -
‘ Soon | et | e || || ergin H als H 2200 TEE | ‘ Eh ‘ | 58 | ‘ & | | v ‘ | LR | ‘ G5E |
o J o J
at=0] £Hof = 4 ] C, . 3
Jomh | owmn | aax gwgy  may | zzom  ofm ‘ g ‘ ‘ il ‘ ‘ = ‘ ‘ i ‘ ‘ i ‘ ‘ ik ‘
ETRI FElA 7|8 HO{2E A 9 =4 o]
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Ol BH20] o HEj4A 2 FHELL
(ETRI Zef4 7|4t lojm Wt 72 Qlojm H|:3)
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teid oi=10] 0|2 (KorBERT) T4

FELZ =
EIAE (23GB)

el A 7|4t o|0]3}
BEVERES

KorBERT ¢10| 2%

[
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[+1= i 0|22 H|u]

1) 3 o] B4 HIH HI@

7= 0 WordPiece 24!:
-S> B+ Ol

KorBERT HEf4 The| mot:
- EHOJ= > CHOJ/HAL + £/2A}

2) o{0{ @Gl 3hA HIYY H| @

32 29
- Word-Piece Masking

- Static Masking & “o|=

- Accumulating Gradients 0|2 &

KorBERT 2 &:
- Whole Word Masking

- Dynamic Masking & SH&CHA| & Lt
0| AMSEF Z A

- Accumulating Gradients 2 &

o{o| 24l 3t A7} H|R

570 El£3 Fd 45
-2 22 81.69%
- KoBERT 222 86.19% (+4.5%)

KorBERT 2! 8% 7|7k 240

HH20F A0 2E =]

Qukeo}
KorBERT +
HEE0 HAE
(1 SGIMB)

ﬂ-r-

QIA| HIAE
(XML 53GB)

<

S THAL BN MY <

<

CHEF of|2]] 7]k
SHIE 7t32] etg

4

KorBERT-Legal
oloj2g

HE 7|A=8H HE

> 2.01% F1 74M

[HE/5s =0

KorBERT-Patent
ol

SASS 25 M8

> 6.25% F1 744

Ao =]
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yHzo} E2]y $=20f A0|2¢ (KorBERT) H7}

« = BERT si=20{ 281} 57| E{A 3 CHAF H| 1 T}
— = Y| B 4.5% 2=
— ZHQIC, LG CNS SOllA KorBERT 7|8t =

= Z@H(KCC 2019)

[or 571 Ef =28 Bo} w2o=2 11X

$30f Qlojeg

THE S (Recall, &H FHEFS A|AHD

= Al=g

a
o
o
o
|0
A
_Ig_}-
okl
[El]

= 2|0|® 2l 4 (Semantic Role Labeling): =& L0l =0i0] 2l3f 7| = AN i 7HH 52 E2E ol4
= 7|H Z3f|(Machine Reading Comprehension): =017l CHetoi M HE0| 715l HEE #8
» Ch2f 2|3} (Passage Ranking): 24 E4F LA 220 3= HE0| S0 UE o2 w9l=t
= ZE FAEZ FEE(Natural Language Inference): 274 & 2t 2|07t S L3 K| HEE &
n M FHER: 2M2 FHE 71E2E 412 2L T OILIR BER
g7t 20t
T2 ojojgely Z1A1=38H chteolat THRAEFE =MTHET
Korean Propbank, KorQuAD 0| O] &, k& 45521 22 SHE 10,8742 5 Sk 9,301
HIIH0|H % 4 a4 19302 2% She: 60,4067 H7E1,000 EE H7h 1200220 7k 1,035
7R 3773 2% HIE 57737 (devAll) (ZEY =HF 8771 ©Eh O 2FHA: FAL 720 (547 2FH AH)
7t ak F1l2] Exact Matchl®) / Fl Precision@Top1 Accuracy Accuracy
(Google) 80.82% / 90.68%
Word Piecel 17t 81.85% (HE A 7R 9 66.3% 79.4% 91.1%
gh=0f Yo =HZ| )
(Aol 80.70% / 91.94%
Word Piece 7|4t 85.10% (Ee A 122 2 70.5% 82.7% 93.4%
gh=of oz =X =)
(G E=CE )]
HEf 4 7|at 85.77% 86.40% / 94.18% 13.7% 834% 93.7%
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[2t111] KorBERT 7|8t 1=10] 22| &WE

=(KCC 2019)

. QETREM, 00| A, A

¥ 1L HE ZHA o)F FE £4 45 HIRAES E4 FE2 018

Dependency parsing UAS | LAS

| &7|[16] with MI 90.37 (88.17
L}&Z[6]: deep biaffine attention 91.78 [89.76
B 2[5 =25 U ES3 92.16 |89.88
Ok3| ZI[10]; deep biaffine + A8 Zolel W E3| 92.17|90.08
BHAA[[11]: ELMo + HE|S & O{EIM 92.85 |90.65
BERT + LSTM deep bilinear 93.85(91.78
BERT + LSTM deep biaffine 94.06 |92.00

(BERTE 0| 8¢t 2t=0] 2|& 72 £4(KCC 2019))

E 1. 45E=EsE 29 E 45 HuAE 24 el 0|8

DEV
Model MUC B’ | CEAFe |CoNLLF1
TEZ| gk [5] 4425 | 4521 | 5091 46.79

Ptr-net [7] 59.07 | 55.16 | 53.58 55.94
Ptr-net + char + ELMo [7] | 60.63 | 56.79 | 55.46 57.63

BERT-corefyng (ours) 4962 | 47.79 46.29 47.90

BERT-coref (ours) 70.23 | 68.01 | 65.66 67.97
TEST

Model MUC B} CEAFe |CoNLL F1

Ptr-net + char + ELMo [7] | 52.70 | 4893 | 46.82 49.48

BERT-coref (ours) 65.98 | 64.03 | 63.64 64.55

(BERT 7|t Deep Biaffine2 0|88t et=10] &2 &2 Z(KCC 2019))

Copyright© 2019 by ETRI

Szl E, 7|1AI=olo &E

H 1. 830 2019 23 A8 2
o F1
Bidirectional LSTM-CRFs[6] 78.17(base)
Stacked Bidirectional LSTM-CRFs[7] 78.57
Structural-SVM (ETRI)[8] 79.54
Highway BilSTM-CRFs[9] 78.84

BERT+BiLSTM RNN+CRFs(ours) 84.78(46.61)

(BERTS 0| &%t $t=+0f 2|O|<] ZA (KCC 2019))

E 1. A Shg clolEfo] me As 8|3 (%, dev)

Model EM F1
BERT-google multi-lingual (baseline) |  77.69 89.98
BERT-ETRI 84.82 92.74

(BERTE 0| &%t $t=10] 7|A|=3H (KCC 2019))
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[2t212] KorBERT 7%t

. MZCH: QR TEEM HAYE 2194

T A= (9015—0—

FAE F2o] Aol

=HE 7' HE)

4. 2% A
B w=Fo = ETRI[10]014 AF4A i"gﬁ& BERT base & B AT 9E7] %Z*H%’di 2 Zé_ti =)
22 Agadt, BRTE AH837] 9@ das Baoz | |SEduedadge a
= BRI e BH7]E A}%o}‘;itk ELMoE 4GBS] o [ | 00910)
4% F2 dolEE ol&dtad Ad dfstdg. o9& T o] mEe GEAAEAd
2 Bdando= HE=dolg A 2] Al&3Y o =S ST - ~
- e Awdelt AN HEHASA ) | g 9 gorpm & R S
- 59, 659"‘ 5 & 90% Jdb42‘ﬂ:%'§' ﬁjﬁoﬂ A]'(:v O‘I'Jl 7(;_ /\113]/\2 ‘?_]5-]_ ;q:zlﬁl_gq “IBGQ'\
GelA 106, 581783 Pl AEnac. 9 3 - :

o =zs Unlabeled Attachment Score(UAS)2}F Labeled
Attachment Score(LAS)E A&}t

KBa&: =

QA Xz YuEoFF

=BQAMZE LU E @BERTZYZ #EUE s

KorBERT IQIFE &8

melsy ‘ 23

JIEN S&E0N U= 2L S 18

D§ OBIENE M2 EE(LIEI
& OIOIE) ol % #&st 010

5‘ SE 2 WeightsZ $E & G% OrelE e 21

O‘GlOIEoPt gy

- 2o LA0IEB 0IKIGHH X5 orica saisnert O

St= @9l

* 4epoch(11AI2H2 MOIFLH S E8 korQUAD
CIHEC JII2NLPE D SALS B4 &S

o I'l'f:w:'“nalch‘ 83.26714328932034, “f1": 82. 1024358460637

BERT-Multiling

KorQuAD Learderboard

BERT LM fine-tuned + KHAIIl + DHA (single]

BERT LM fine-tuned (single) + KHA
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o A== 85
. olAHpol: 93% -> 94.5% (&+=0])
F2:94% (o)
« AHO{StA}: 96%-97 %

From 2003 to 2018, constituency parsing
performance increased by 10%

Constituency parsing — Penn Treebank (1995—2018)
Source: See appendix

100% == Sentences < 40 words

== All sentences

95%
[
(o]
a 90%
o

85%

80%

1995 2000 2005 2010 2015

{&3{: aiindex.org(2018)>
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Globally Normalized Transition-Based Neural Networks

Daniel Andor, Chris Alberti, David Weiss, Aliaksei Severyn,
Alessandro Presta, Kuzman Ganchev, Slav Petrov and Michael Collins®

Google Inc
New York, NY

WSJ Union-News Union-Web Union-QTB
Method UAS LAS UAS LAS UAS LAS UAS  LAS
Martins et al. (2013)* 92.89 90.55 93.10 91.13 88.23 85.04 9421 91.54
Zhang and McDonald (2014)* 93.22 91.02 93.32 91.48 88.65 85.59 93.37  90.69
Weiss et al. (2015) 93.99 92.05 93.91 92.25 89.29 86.44 94.17 92.06
Alberti et al. (2015) 94.23 92.36 94.10 92.55 80.55 86.85 94.74 93.04
Our Local (B=1) 92.95 91.02 93.11 91.46 88.42 85.58 92.49  90.38
Our Local (B=32) 93.59 91.70 93.65 92.03 88.96 86.17 93.22 91.17
Our Global (B=32) 94.61 92.79 94.44 92,93 90.17 87.54 95.40 93.64
Parsey McParseface (B=8) - - 94.15 92.51 89.08 86.29 94.77 93.17

Table 2: Final English dependency parsing test set results. We note that training our system using only the WSJ corpus (i.e. no
pre-trained embeddings or other external resources) yields 94.08% UAS and 92.15% LAS for our global model with beam 32.

(T2 UAE A2 EH ES

oA whel WFo] G| E FEEH

Recognition Model)

Self-Attention #Auj4 <14 Za& o] &3

(Korean Dependency Parsing using the Self-Attention Head

Table 4 A comparison experiment of context reflection between recurrent units

[dev set] Recurrent Units UAS
z, =tan(W.z, +b.)
Minimal-RNN hy =u,@h,_ | +(1—u,)®z 93.1147
w=o(Uh,  +U.z+b,)
GRU Py = @byt 93,0100
i (1—u,)®tan (W, (r,@h,_ )+ Wz, +b,)
¢, =£®c,_, +i®tan( Wz, + W,h,_ +b.)
LSTM Bt fooRTe 92,9465

h, = 0,®tan(c,)
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SQuUAD1.1 Leaderboard

Since the release of SQUAD 1.0, the community has made rapid progress, with the best
models now rivaling human performance on the task. Here are the ExactMatch (EM)
and F1 scores evaluated on the test set of v1.1.

Rank Model EM F1
Human Performance 82.304 91.221

Stanford University
(Rajpurkar et al. '16)

1 BERT (ensemble) 87.433 93.160

Oct 05, 2018 e A {4

https:/arxiv.org/abs/1810.04805

2
Oct 05, 2018

85.083 91.835

2 ninet (ensemble) 85.356 91.202

Sep 09, 2018 Microsoft Research Asia

In meteorology, precipitation is any product
of the condensation of atmospheric water vapor
that falls under gravity. The main forms of pre-
cipitation include drizzle, rain, sleet, snow, grau
pel and hail... Precipitation forms as smaller
droplets coalesce via collision with other rain
drops or ice crystals within a cloud. Short, in-
tense periods of rain in scattered locations are
called “showers”.

What causes precipitation to fall?
gravity

Figure 1: Question-answer pairs for a sample passage in the
SQuAD dataset. Each of the answers is a segment of text from
the passage.
{Stanford Question Answering Dataset)
Copyright© 2019 by ETRI
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A 20-Year Community Roadmap for Artificial Intelligence Research in the US

Yolanda Gil (USC) and Bart Selman (Cornell), co-chairs

AI LANDSCAPE [ Exploiting data with Al/ML highly effective but limited use ]

Industry push of Al mostly for consumer products ]

[ Piecemeal funding programs and academic projects ]

[ IT giants amassing significant proprietary resources and experts ]

Rest of industry, government, academic lack access to large Al infrastructure and engineering resources

Al-driven capabilities: ASPIRATIONS Al challenges not
Mental and taeriavi?ral health coaches solvable als
Accurate models of water resources iecemea
Speed up materials science experiments Reduce healthcare cost andemic

Augment education for remote students
Resolve supply chain delays

At-home robot caregivers/helpers

Response for natural disasters

Collaborative omics discoveries [

Accelerating scientific discovery research projects

Train for robot repair jobs

Businesses innovation in personal devices
Game design startups

Scientific models from theories and data
improve law enforcement and training
Resolve food insecurity and distribution
Resilient cyber-physical systems

Al challenges not
a priority for big
Al/IT industry
players

Unprecedented innovation for businesses

J
)
Universal personalized educati )
)
]

Evidence-driven social opportunity

Al RESEARCH PRIORITIES

Integrated intelligence Meaningful interactions Self-aware learning
Robust and trustworthy learning

Science of integrated Al * Collaboration . .
. . + Deeper learning for challenging tasks
Contextualized Al * Trust and responsibility . . .
- " 5 N N * Integrating symbolic and numeric
Open knowledge repositories * Diversity of interaction channels N
Understanding intelligence + Improved interaction between representations
pE;’ple + Learning in integrated Al/Robotic

systems

RECOMMENDATIONS
Audacious Al Research

National Al Workforce

Infrastructure  Training
National Al Research Centers Al faculty and student retention

Broadening Al research priorities
Al engineers workforce (retraining, CC, MS)

A 20-Year Community Roadmap for Artificial Intelligence Research in the US
Executive Summary
March 2019

Open Al Platforms and Facilities

Sustained community-driven challenges

<0]= Computing Community Consortium(‘19.3)>
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AllenAl ARC Challenge, HotpotQA, Google Natural Questions

N/A (* DARPA MCS 2tA| 2019.06 A2} o)

(% CH4)
Ans Sup
HotpotQA o o s
' : Cognitive Graph
(2|7 T|C]oF 23| CHAN (Cog ph)
o|o| 7|dt oS

44.62% (AllenAl ARC)

53.9% F1 (Google Natural Questions, “19.04)

Think you have Solved Question Answering?
Try ARC, the AI2 Reasoning Challenge

The ARC benchmark was released in April 2018. Performance in 2018 has gone

Which prope rty of a mineral can be determined just by from 63% to 69% on the Easy Set and from 27% tof42%on the Challenge Set.
looking ar it? (A) luster [correct] (B) mass (C) weight ;

2=3: aii
(D) hardness {&2*{: aiindex.org(2018)>

KLaAIHA AI2 Reasoning Challenge (ARC)»

Copyright© 2019 by ETRI 35/44
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(KorBERT 7|8 Scan&Read 2 H)

CHED 0| IBAIS O E P 4
il

(@A 230 2 52 239 Wl
Chinese room)2 & (lohn Searle)0]
AL ol

(&) (225 AY) - (W 7A2) -
e mAG L QoL AF =Foi) ok

Rank  Reg. Date

2018.10.17

1 2019.10.25

St (1 JIHISOH 1
% KorQuAD 95.02H

% 017} [HH 3.8% 9%

2 2019.06.26

3 2019.06.04

4 2019.06.03

5 2019.03.15

ex@» brain ex®© brain

1712} Aol MY YE oI AlaY

A0IE OISELD, 2 METHOL AN HIE YIS MY AU OBIEKT, HALE SO, YEAINE AIoHE UeIST NAY

+ uuyue + DAME uE + =wue * vavae

* mwue - e + davze * upae

Model
Human Performance

KorBERT-Large v1.0
ETRI ExoBrain Team

LaRva-Kor-Large+ + CLaF
(single)
Clova Al LaRva Team

BERT-CLKT-MIDDLE (single
model)
Anonymeus

LaRva-Kor-Large + CLaF
(single)
Clova Al LaRva Team (LPT)

{BERT-CLKT} (single modely

Anonymous

EM

80.17

87.76

86.84

86.71

86.79

86.22

F1

91.20

95.02

94.75

94.55

94.37

94.08

917] OS> (W WOISEH (DHHLMA XMHM
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This basketball-playing robot is so good it
could outshoot Stephen Curry

New ‘basketbot’ makes free throws with 100 percent accuracy

CUE was created by the Toyota Engineering Society and wears #70
on the Toyota-sponsored Alvark Tokyo team in Japan. The ball-
playing robot — inspired by a manga character — squats, aims, and
springs upward to release the ball, just like a flesh-and-blood player.
And like other players, it owes its accuracy in part to repetition.

practiced shooting 200,000 times, using artificial intelligence to

hone its form, jJapanese news outlet Asahi smmbun reported.

https://www.nbcnews.com/mach/science/basketball-playing-robot-so-good-it-could-outshoot-
stephen-curry-ncna858011
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»
1

o train the network, they used a total of nearl y 300,000 patient images | agged with information
elevant to heart disease like age, smoking status, blood pressure, and BMI. Once trained, the
em was set loose on another 13,000 images to see how it did

THE EYES HAVE IT—

Al trained to spot heart disease risks
using retina scan

The blood vessels in the eye reflect the state of the whole circulatory system.

JOHN TIMMER - 2/25/2018, 1:00 AM

Simply by looking at the retinal images, the algorithm was typically able to get within 3.5 years of
a patient's actual age. It also did well at estimating the patient's blood pressure and body mass
index. Given those successes, the team then trained a similar network to use the images to
estimate the risk of a major cardiac problem within the next five years. It ended up having similar
performance to a calculation that used many of the factors mentioned above to estimate cardiac
risk—but the algorithm did it all from an image, rather than some tests and a detailed

E questionnaire.

vhere Bots Operate Together and Le

https://arstechnica.com/science/2018/02/ai-trained-to-spot-heart-disease-risks-using-retina-scan/

X 8H= dataset®] 20| 2EOOf D= SHEl QHES AH|A HIAE 2M gl D& ol A0 7}S &
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How to Iteratively Build a True Customer 3607

From Static to Dynamic, Real-Time Micro-Segmentation...

Enrich Your Profile

~ S = @ ‘I ’ . ‘;" Traditional Segmentation
5
- -
« Age
Start with ingesting the Find your common
“best” version of your dentfien acans Delvera specic use case bazed « Gender
customer profile datsets: austamer — on the prodie with new data * Eneich your customer
name, numbe, INEL, Eovich with addRional s B o PRt « Average Spend
ne! demogaghic information * Customer Uletime vakue e
(purchase sty or channels) + Next Best offer ntnueto enhance « Price Plans
fiom other systems / sources * OmniChannet with each mewwsecxse )

+ Usage history
tooion  Qidstam  Call aurtur * Data, Voice, Text
® @ O « Billing history

Contnueto add new data sources teatiwly 10
oo g ! erhance your cusomer prodle with new s e ces * Device Upgrade
©Oaudrs, e, Nlnghts merved. 16
cloudera Soch it

cloudera POy AR S D

= Z|F 2H[XHA Z*Ed /5

X https://www.slideshare.net/cloudera/using-big-data-to-drive-customer-360/16
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‘an identifiable natural person is one who can

be identified, directly or indirectly, in particular

by reference to an identifier such as a name, an

identification number, location data, an online

identifier or to one or more factors specific to

the physical. physiological, genetic, mental,

economic, cultural or social identity of that

natural person;

7188
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‘pseudonymisation” means the processing of
personal data in such a manner that the personal
data can no longer be attributed to a specific data

subject without the use of additional

information, provided that such additional

information is kept separately and is subject to

technical and organisational measures
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‘an identifiable natural person is one who can

be identified, directly or indirectly, in particular

by reference to an identifier such as a name, an

identification number, location data, an online

identifier or to one or more factors specific to

the physical. physiological, genetic, mental,

economic, cultural or social identity of that

natural person;
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‘pseudonymisation” means the processing of
personal data in such a manner that the personal
data can no longer be attributed to a specific data

subject without the use of additional

information, provided that such additional

information is kept separately and is subject to

technical and organisational measures
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Art. 89. (1) Processing for archiving purposes in the public interest, scientific or historical research

purposes or statistical purposes, shall be subject to appropriate safeguards, in accordance with this

Regulation, for the rights and freedoms of the data subject. Those safeguards shall ensure that
technical and organisational measures are in place in particular in order to ensure respect for the

principle of data minimisation. Those measures may include pseudonymisation provided that those

purposes can be fulfilled in that manner.
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‘Statistical Purpose’ in particular, cover a wide range of processing activities, from commerdal purposeleg.
analytical tools of website or big data application aimed market research to public interestiwp29, “Opinion
03/2013 on purpose limitation’)
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GDPR Art 6. (b)

(b) collected for specified, explicit and legitimate purposes and not further processed

in @ manner that is incompatible with those purposes; further processing for
archiving purposes in the public interest, scientific or historical research purposes or
statistical purposes shall, in accordance with Article 89(1), not be considered to be
incompatible with the initial purposes.
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. X LTSI W22 SH Ao|o] ABY
. X NAIYEAY UL SOl Humel BA Y B2AH HHTHSY

. JHQIMEO| MZ(0f: TIZ H K
- ME=2 XM= QlajzieloA Y 7tsst Zat
- HESt B XX HE F (O ¥=sl, 7HE

BAE, KIM & LEE LLC

21



. TS ooy Ae] Bist bkl

RN EEETE

M32Z= ) 214l
f7H°|"*E Equ X1|187< Mol e 2ot MEHEZ|AL SH9=2 238 M ES=

o$01|t OOIHEZ7|2=2 Zeotth) ME™EZ| AL 50| JHRIAMEB™EEE X1I16+E 4%

ZXM CtE Zf 29| O Lo s S o= 0= M1 2 E XN5EMXE H-ESHK| OfL|

oFLCh

99[4, X £=Zlot Mt MBS E|X| OtL|SH= HR0|A] ﬂ%’§2$xﬂ0ﬂ7ﬂ =0[2 0|5t

I & O <20 2% ZX|E 6+S’iEI of 52 1450 tfed

%"EE "* P“ HEOf| 2t 7HRIM B HEE NS5t

M33z=felEEESl 0|8) A1

4. M32& Mot 2t 20| 42. 0| Z2 "N& "2 "0|& " 22 =L}

L 74O
— _l_

ez FTE el et A3 A siEME Soll sHM71ES dotk= 20| ER

BAE, KIM & LEE LLC 22



. 7H°4HE 0| A 2] HH}
A Eo| &

bkl

2h-S7l 8=l &g

SEESCE LIRS

@ NEHEIA 50| HANEHYEE STt Hol= Y NSHEFH O So|g @
OFOF BHC}. CiBH, T+ 2t 59| Of= StLI0| SHHoHe HL0 12{3| OfLISHt,
o)

7}, o tet BAIEAL 2HE M

L}, ZT20|L} W0 EE TREV|EO HEIjo) B WE, A2Zx 3o @2
227|@e| oEY BHO0X SO hHE S8j0f BA £ B4 He

CF ARHEFNIF ALR AR BATME|A SO AY £ H3XE Sst0] I H
H

2h. 1 5H0) 0|2t RARS MERM (jE¥HoR Hile HEJt 1HEE B

32z (helil 88wl 0|8) Hew

00l5. BNHYEE HIE| AL HISee AP

BAE, KIM & LEE LLC

23



bkl




Thank you.




Al + |P

2019. 11. 22.

410
1%
o
10
re
OH
02!

rx
0!
re
&
Lot
2=



— Creative AI0]| =H

0l 28t Z2F0l £01 S0l KI=XI?
AAZ0] HEAH B HA0] &l=XI?

{RRE )
enQ 2 a’m By|_ M‘f’

i —i A
JQT-OT m /1\ i(i\i(;m 1% "h
> % ? x‘ 1)) \*7\.“: \*—Q-; :

Al X‘l Il_rol-xl_ = “OI_I




E

2E0IM =S HIOIEHE AT HE2I1RY

A
QEAA HIOIHE AN SHOT waY 5 ALL?P

UALILD

AWADL K| SHSE Al DRSS T2OIX| SOHl O
o O OILIRP



ol RO )
H o R
i ! =
R4 =
{11

=1,
hyperparameters)

@
}
=
)
)
=)
}
)
(7))
—
}
O
S
)
)
c
"

3. Experimen‘ . 2. Code
7H

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII




s M B
Hiolg =& (network structure,
hyperparameters)

(MEE)
7H'E HiolE{ 2] XA
HI O E{H| O] & X Xfx} HE|
QE2a2 Go]E



H =& S
HIOIE =

—— \







HIOIEl 3E3

hiQ vs. LinkedIn

= 0= AEESY hiQ= HEY XIAXIO] £J] 012 HEAMS IAHA] L=
2Xs ATEYINE e

= hiQ= Linkedin HQIOIE{E A E 3 (crawling)otd 21&XIs S50 Al

= LinkedInOl hiQel M= MIBHOLXL hiQJt A5 HIJI

4 h

hiQ Labs, Inc. v. LinkedIn Corp., No. 17-16783 (9th Cir. 2019)

rir
re

=  “The Ninth Circuit affirmed the district court's grant of a preliminary injunction in favor of
hiQ, a data analytics company, prohibiting LinkedIn, a professional networking website, from

denying hiQ access to publicly available LinkedIin member profiles.” J
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Montreal Data License THE MONTREAL DATA LICENSE
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123 stS0llA 2 1 SHoverfittinglE 2HJ| {100, &S SHIO

System and method for addressing overfitting in a neural network

Abstract

US9406017B2

A system for training a neural network. A switch is linked to feature detectors in at least some of the United States
layers of the neural network. For each training case, the switch randomly selectively disables each of
the feature detectors in accordance with a preconfigured probability. The weights from each training
case are then normalized for applying the neural network to test data.

[ Download PDF  [@) Find Prior Art 3 Similar

Images (3) Inventor: Geoffrey E. Hinton, Alexander Krizhevsky, llya
= Sutskever, Nitish Srivastva
"""" = Current Assignee : Google LLC .
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'''''' —x M
P2 [E=I====]
:-5—-:::]:1; =l Worldwide applications
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= 20114 0% 23 Xs Sol= lHE B2 26%% St
= QZE IOl elst Z010t HU=& KAl

Figure 3.4. Patent families for top Al techniques by earliest priority year Figure 4.1. Top 30 patent applicants by number of patent families
. B Companies represent 26 of the top 30 Al patent applicants worldwide
Machine learning grew by an average of 26 percent annually between 2011 and 2016

Y Toshi
Machine leaming I, samsung
20,000 NEC
I FUitsu
I, vitaeni
Panasonic
I C-
15,000 nen
Alphabet

10,000 Nippon Telegraph and Telephone (NTT)
a (SGCC)

5,000 — |G Coporation
Logic programming I Bosch
—
0 ——ee I Narce Conmunicatons

1981 1986 1991 1996 2001 2006 201 2016 — Noiia
Mote: A patent may refer to more than one category

WIPO Technology Trends 2019 Artificial Intelligence o e o e e

Al 7|=0 Clist £5

= Recurrent Neural Networks (RNN) (W02018083669), Word2Vec (US 9037464
S Hd Jl=0l Uit £01 EX — =2 Al 501 2401 & E
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Al A Xjo| & F

= ‘X8l A20IM HIZ20l= TensorFlow APIE AI2EtULL TensorFlows 2
EAAZ I AeU, 20| IS APIE AI201™ Google EO| &0H 2
M= 8l k= A2D0IRY”

TensorFlow @ ZAA 2lO|MA

= TensorFlow EAA clO|MA = JE XM THContributor)Jt &8 S 20
ol D= ZAMIPD Eett E6{0] LSt HO0|MAE 20
= [[2tA] TensorFlow APl A2 Al ?2=29] E06| &0 SHl= 8iHl &

3. Grant of Patent License. Subject to the terms and conditions of this License, each
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge,
royalty-free, irrevocable (except as stated in this section) patent license to make, have
made, use, offer to sell, sell, import, and otherwise transfer the Work, where such
license applies only to those patent claims licensable by such Contributor that are
necessarily infringed by their Contribution(s) alone or by combination of their
Contribution(s) with the Work to which such Contribution(s) was submitted.
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) fully connected+ReLU
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() softmax
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Prediction Prediction Prediction
4 4 ) 4
Trained ai New classifier
classifier s1T% (randomly initialized)
A A A
Trained Trained Trained
convolutional convolutional convolutional
base base base
(frozen)
®_ am
£ X T Ll _
Input Input Input ' O ™

Probability 0.9765 = [Eosinophil |
Probability 0.0227 = [Neutrophil]
Probability 0.0008 => [Monocyte|]
Probability 0.0000 = [Lymphocyte]
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