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« QIEX| S (Artificial Intelligence)
+ 7| #%}t& (Machine Learning)

« QB4 AY(Neural Networks)

- © 2 Y(Deep Learning)
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B 21'd (Deep Learning) -

Simple Neural Network Deep Learning Neural Network

@ nput Layer () Hidden Layer @ Output Layer

S 212 MZA(Neural Network) 7| &2| €=
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Weight w
Input x Output y
Bias b

Input x Output y
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Output y

Input x

Input x Output y
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Ol & 7 (Artificial Neuron)

Input x Output y

z=wx+b

Ol & 7 T (Artificial Neuron)

Activation

Input x Output y

Bias b

z=wx+b

0.5

y=f(2

= H¥(linear)0] O}l E+=& 8% 75!
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Ol F 2 (Artificial Neuron)
Input x, , Weight w, Activation
Input x; Output y
Input x;
Bias b

Z=WiXq+Waxa +wixg+b

y=f(2)
Input x; Input x, Input x3 Output y
OfmtE H | & = 5= OfmtE 7+
@)= KAAIL
Al -” = ol -2 _
=Xl T ._'l VS ;_l o TTr !
Axon
terminaks
- Myelin sheath
=
L v ¥ .
Input "~y -‘ J_‘ . Output
Signaly  _,, DTndrtes i A ff ‘f 1@_\.;—-—-— Signals
- P
_—re Coll nucleus 1
Schematic of a biological neuron. .
iR Weight w, Activation
Output y

Input x,

Input x5
Bias b
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Universal approximation theorem

o
o

Universal approximation theorem: “Q1& /22 0|83}™ 0O

F=2t= ZAHGE{L, approximation)slf & 4= QACH

— “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)
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« Input layer — 1%t hidden layer : 3 x 3 =9 7l (wyq, Wiz, Wiz, Waq, .., Wa3)

+ 1sthidden layer — 2" hidden layer : 3 x 2 = 671 (wyy, Wyo, Way, Waa, Wy, W3o)
« 20 hidden layer — output layer : 2 x 1 =271 (wy, w,)
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44 2 CERL
(generative) (predictive)
257 24 g 2H

(classification)

(regression)

KAALL

= . N &
(OFE)) 7|48t &0| & 3H= 2 = 23

Input (A) Output (B) Application
email —= spam? (0/1) spam filtering > 0|3 28
audio ———> text transcript speech recognition =2 [ 25
English > Chinese machine translation & C}& 22
ad, user info > click? (0/1) online advertising = 0|7 BE
image, radar info — position of other cars self-driving car 3 C}= 22 + 3|3
image of phone — defect? (0/1) visual inspection =2 0|7 25
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Structured Data

Home size of house # of #of newly price
I‘ices (square feet) bedrooms bathrooms renovated (10008)
p 523 1 2 N 115
645 1 3 N 150
708 2 1 N 210
1034 3 3 Y 280
22900 4 4 N 355
2545 1 5 Y 440
— T S RS
A [\

A —0

=> Output
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Passengerid | Survived | Pclass | Name Sex |Age |S®Sp|Parch| Ticket | Fare
ol o 3 Braund, Me Owen | e |220[1 [0 |wsann|72500 [nan [s
i Cumings, Mrs. Jobn
1|2 |1 1 Bradiey (Florence {1 [0 |Pci7ses [rizeaalcas |c
| | Briggs Th..
| | Heikkinen, Miss. L | sToN02.
23 i: 3 o | 3101282 7250 |NaN |S
| | Fuesulle, Mrs.
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4ls o 3 e, M T male (3800 [0 |3rss0 |mosoo |Nan s
s |8 (] 3 Moran, M James | male | NaN |0 0 |:0877 |a4s83 NN |O
| | MeCarhy, Me.
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78 o 3 : Mastor | e [20 3 [+ [3e0000 |2vo7so|nan [s
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80 1 3 W (Elsatsth oo |2 |mme [N |s
| Vithelmina Berg)

hitpspsardsdatascience comyipredicting -the-sundval-of-ti

nic: passengern 1057 ecTed

@=— &
oZ 21 (= 4= & E)

feature ArsEEsEEsssEsssssssssEsREsERsesRREERnn

s :  Feature contributions for example 182
Tonsseanenns REL IR Quennanneat

sex male

age 310
dass Second S ———
deck unknown S ——— | —
fare 2625

embark_town Southampton _
alone n .

i

n_siblings_spouses 1

=008 =006 =004 <002 a0 ao2
Contribution to predicted probability

hetpacd senoc h 0’ trees model undentanding
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feature = Feature contributions for example 182 3
value fencensnaaa PIEG Q15 lo00E0 8
=% male | |
me 310 5|
dass Second |
deck  unknown =
Bre 2625 B
embark_town  Southampton =2
dooe ] eval set contributions
distributions
n_sibiings_spouses 1 u ® contributions for example
03 02 =01 oo o1 a2 03 o4 as

Contribution to predicted probability

T —— inees model understanding
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Unstructured Data — 0| 0| X|

N What the computer sees

_ B2% cat
15% dog
2% hat

1% mug

image classification
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Face recognition / J

{600

\ 000, oo

3,000,060

hitps://www.coursera.org/leam/ai-for-everyone

@____ KAAL
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Unstructured Data — =
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What Artificial
Intelligence Can and
Can’t Do Right Now
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[l

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.
1 hope your niece had a good birthday.
Input text —% Refund/Shipping/Other Yes, we can help with.... e

A — 2

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

@-..... KAA[L
Sty Bamapeat

JErsoROpN B AGEY
Self-driving car
Can do Cannot do
ke |

stop hitchhiker bike turn
Vi kb left signal

1. Data A—an
2. Need high accuracy

https/fwww.coursera.org/learn/ai-for-everyone
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Ol ¥X|L=0 Rl S A AHL O
I_onlo—EOI-_l =2 T HAT =2
X-ray diagnosis
i
L
Can do Cannot do
Diagnose pneumonia from Diagnose pneumonia from
~10,000 labeled images 10 images of a medical textbook
e chapter explaining pneumonia
A—Dn pter explaining p

hitpsy/fwww.coursera.org/leamn/ai-for-everyone

@...... KAATL
s

Magazing  Popular  Topics  Podeasts  Video  Siow  TheBigidea  Visssl Library

What Artificial
Intelligence Can and
Can’t Do Right Now

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.

[ AN

bttps.//hibr.org/2016/11/what-artificial-inteligence-can-and-cant-do-right-now
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"~ IsAlReally Intelligent? -

Geargia State University Law Review A, Today's Al is Not Actually Intelligent

Now that we have a broad description of what Al is, it is also
not. When

When many people hear the term “Al” they image  |iyuems s

Artificial Intellig . . . ine is
e current AT systems as thinking machines. Beyintun
Lpest s g sort of synthetic compuler cognition that matches or surpasscs

human-level thinking."
The reality is that today’s Al systems are decidedly not intelligent

scuss later,
The reality is that today’s Al systems are decidedly e s
not intelligent thinking machines in any meaningful Gdsv-]m_m
people into
sense. pugh these
produce
3‘,‘.:."‘:““ o B \urpn'.uu.l) !,mui mnll-. on certain um\plﬂ tasks that, when done by
hor TS — humans, require cognition. Notably, however, these Al systems do so
by using computational mechanisms that do not resemble or match
e o e, W, 01 . P human thinking,'*
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Legal Al in Action
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Due Diligence for M&A

Faster and more accurate due diligence

Kira automates the

acts.

MEDICAL SUFPLY MANUFACTURING AGR!

THIS MEDICAL SUPPLY MANUFACTURING AGREY
‘ iis made and entered into as of July 15th, 2008 bet
Safety Products, Inc., a Delaware corporation (“MedSafe”), and
an Austrian company {“Creen(ne")

WHEREAS, MedSafe owns intcllectul property rights in
PRE} Safety Needle System (the “Tube Activated Product
MedSa in Activated Blood Collection Device (the =Skin Ac|
(the Tube Activated Product and the Skin Activated Product are
hercinafter as the “Products™). A list of all patent aumbers for
attached hereto s Exhibit A,

.
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Due Diligence for Does the agreement restrict assignment?
ME&A as a Question
Answering Problem

What is the consequence of assignment without consent?
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e-Discovery o

Court supports eDiscovery machine
learning, addresses Al transparency

New case from influential SONY upholds predictive coding process

2"‘"“"" Cocancer 12,5017

T 0 e .

Betrart

AATMARSS o PARRIR, (ML VTATHS MASATRATE RS

@-—.—-. - KAAL
ity Wamapeet

Legal Analytics o
- Analytics - ¥ GIO|E| 2 £E| QA ZHO| R HHE 53

+ Legal Analytics - 2% 30| F8%t 84 HE HI Mu|2

BIG DATA ANALYTICS DECISIONS

- II!:I! h
B i

i i
[ ]
N

hittps; Jextalk.com, wtalk blog/archive/2017/06, l-analytics-and-
data-driven-law-the-fut f-data-d L
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Analyze Litigation Across Different
Venues

For patent cases, Lex Machina now integrates PTAB trial data with

District Court and ITC litigation Information to ensure that you don't miss

anything. Lex Mach

3 provides yo

e PTAB document and exhibil

= you uncover strategic insights about the types of PTAB trials, the parties

and patents involved, the under documents, and potential

outcomes. Using Lex Machina you can.

PTAB, and ITC

= Lncover connections bepween [itigation activities in different

Analyze litigation across District C:

venues
» Search PTAB Trials and over 180,000 docum

Se. s, Including exhibits
d Timing Analytics for PTAB Trials

* View Summar

= Determine grant/deny rates for Stay Pending PTAB

“I cannot see how any outside counsel will be able to compete without Lex Machina.”

RICHARD BAER
y GC, Liberty Media

https://lexmachina.com/legal-analytics/
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Predicting judicial decisions of the
European Court of Human Rights: a
Natural Language Processing perspective

Peer

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

Amason com, Camibridge, United Kinglom

* Diepartment of Competer Science, Usinerity Collope London, Usiversity af London, Londan,
Uit Kisngeloomn.

Schassd o Law, University of Sheffield, Shefliehd. United Kingdom
5 Philadelphis. Unitel Stes

—
Compater s inkormasion S<semce. Uneversity of Pemaybramia, Philadelplia. United States

ABSTRACT

Revent advances in Natural Language Processing and Machine Learning provide us with
the toals to build predictive models that can be used 10 unvel patterns driving judicial
decissons. This can be useful, for both lawyers and judges, as an assisting tool to rapidly
ildentify cases and extract patterns which lesd 10 certain decisons. This paper presents
the fiest systersatic study o prodscting th 4y the European Court
of Hisinan Raghts basad solely on textual content. We formulate a binary clasdfication
task where the input of our classifiers is the tenuaal content extracted from a case and
the target output b the actual judgment as 1o whether there has been a violation of an
article of the convention of human rights. Textual information is represented wsing
contigsous word sequences, ie., N-grams. and topice. Our models can predict the
court’s decisions with a strong sccuracy (79% on average). Our empirical analysis
inufiicates that the formal facts of a case are the most inportant predictive factor. This
is comsistent with the theory of legal realism suggesting that judicial decision-making
is significantly affected by the stimubus of the Ficts, We also obaerve that the topical
«comtent of a case is another important f in thi i d explore this
Jationship firther by cond litative analyiis.
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Case Breakdown by Outcome
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The Cop in the Backseat
Embedding Law in Everyday Life

Michael Genesereth
CodeX: The Stanford Center for Legal Informatics
Stanford University
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The End of Lawyers?

THE END -
OF LAWYERS:®
Rethinking the Nature

of Legal Services
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Quantitative Legal Prediction

Figure 10: The “Death” of Big Law and the Rise of Law + Tech, Tech + Law

B5 Lawyers/Legal Service Jobs

Katz, D. M. (2012)

r’"‘."_{‘_\,,‘.e_-.:_-;'.., - Kt
Strung Fimpley ment Filrei [ % | L% '
L ™ e | P YT YT
Associates | Associates All Tier One
</=2 Years >2 Years Partners Total
Strong Employment Effects 8.5% 4.5% 1.1% 4.1%
Document Review 8.5% 4.5% 1.1% 4.1%

Remus & Levy (2016}
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Future — “Data-Driven” Legal Service

KAAL

' q Mission Completed? o

Deep Leaming Neural Network
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Thank you!
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B LICh. byoungpil kim@kaist ac kr 4 byoungpil kim@gmail. com
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