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Executive Summary

= \Will robots take my job?
Summary
x |f you let them N

n Wil robots affect my. job?

x Absolutely!

| > /

x \What are the key factors? AV D\ A éf
» Interpersonal skills /o, AW ‘Sﬂ

» |nterest rates



Why Is This Happening?

Sophisticated data analytics
Plus integrated | systems

Yields (constantly) malleable
business model

Speed Is of the essence

Your company will be competing
with Al-enabled DAQO’s

FLASHSUYS

CRACKING THE MONEY CODE

.....




300 ms

92%+ accuracy

31,557,600 seconds



Coase’s Transaction Cost Theory of the Corporation

Transaction cost theory |edit]
Main article: Transaction cost

According to Ronald Coase, people begin to organise their production in firms when the transaction cost of

coordinating production through the market exchange, given imperfect information, is greater than within the Hierarchy (Institution)

firm. 13! Market @

Ronald Coase set out his transaction cost theory of the firm in 1937, making it one of the first (neo-classical)

attempts to define the firm theoretically in relation to the market.[3! One aspect of its 'neoclassicism' lies in

presenting an explanation of the firm consistent with constant returns to scale, rather than relying on Company A /‘\ Company B
external

increasing returns to scale.[8] Another is in defining a firm in a manner which is both realistic and compatible

with the idea of substitution at the margin, so instruments of conventional economic analysis apply. He notes transaction \/ transaction

r. r
v w

that a firm’s interactions with the market may not be under its control (for instance because of sales taxes), but
its internal allocation of resources are: “Within a firm, ... market transactions are eliminated and in place of the
complicated market structure with exchange transactions is substituted the entrepreneur ... who directs
production.” He asks why alternative methods of production (such as the price mechanism and economic

planning), could not either achieve all production, so that either firms use internal prices for all their production,

or one big firm runs the entire economy. The model shows institutions and market as a possible form of organization to =
coordinate economic transactions. When the external transaction costs are higher than the

Coase begins from the standpoint that markets could in theory carry out all production, and that what needs to internal transaction costs, the company will grow. If the external transaction costs are

be explained is the existence of the firm, with its "distinguishing mark ... [of] the supersession of the price lower than the internal transaction costs the company will be downsized by outsourcing,

. . g . . . S . for example.
mechanism." Coase identifies some reasons why firms might arise, and dismisses each as unimportant: >

1. if some people prefer to work under direction and are prepared to pay for the privilege (but this is
unlikely);

2. if some people prefer to direct others and are prepared to pay for this (but generally people are paid more to direct others);
3. if purchasers prefer goods produced by firms.

https://en.wikipedia.org/wiki/

Theory_of_the_firm# Iransaction_cost_theory







Robot

Robotic Process Automation (‘{RPA") Is the technology
that allows anyone today to configure computer
software, or a ‘robot” to emulate and integrate the
actions of a human interacting within digital systems to

execute a business

DIOCESS.

— https://www.uipath.com/rpa/robotic-process-automation



Robot

Robotic Process Automation ({RPAY) Is the technology
that allows anyone today to configure computer
software, or a ‘robot” to emulate and integrate the
actions of a human interacting within digital systems to

execute a business

DIOCESS.

— https://www.uipath.com/rpa/robotic-process-automation



Artificial Intelligence

“The field of study that gives computers the ability to
learn without being explicitly programmed.”

—Arthur Samuel



Cognitive Computing

A new blend of that mimics
the functioning of the human brain to help improve
human decision-making in a way that is:
adaptive,
interactive,
terative & statetul; and
contextual



Legal Engineer

Legal Engineering

[ - [ £

Frc 1 Susskfind To Winlaw.

https://www.wavelength.law/legal-engineering/



What goes into a Robot?
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Getting Started with Rasa

1: What is Rasa?

®

Rasa is an open source machine learning framework for building contextual Al assistants and chatbots.
Rasa has two main modules:

e NLU for understanding user messages

e Core for holding conversations and deciding what to do next

Rasa X is a tool that helps you build, improve, and deploy Al Assistants that are powered by the Rasa

framework. Rasa X includes a user interface and a REST API.

Rasa Rasa X EARLY ACCESS

https://rasa.com/docs/getting-started/
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"

CHATBOT PLATFORMS
FOR LAWYERS,
NO CODING REQUIRED
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‘It Is the ambiguity of language that prompts society 1o
tolerate the legal profession.”

“It Is the ambiguity of language that vexes Al engineers.”

“Standardization of language eliminates its ambiguity.”

“Standardization of language thus facilitates automation.”



S/
LEGALESE

software is eating law

Why Computational Law? What's Legalese? Education & Resources Community & Contact Login

Paperwork can be such a pain

Create, automate, and execute entire workflows < 5 minutes instead
Our beta web-app now supports SAFE paperwork!

Get started (beta)

Relax, no credit card required

WONG MENG WENG
upenn.edu (Seas 97). Harvard Berkman Klein (16— 17), Stanford CodeX (17-18)
previously co-founder of pobox.com, karmasphere.com, hackerspace.sg, and jfdi.asia

and co-author of SPF (IETF RFC4408), a globally deployed opensource email standard
and

ALEXIS CHUN

a recovering lawyer who read ar Queen Mary in London, practiced ar TSMP (M&A)
and Rajah & Tann (commercial lingarion), and spent years consulting on software contracts
before coming to the conclusion that doing things by hand was never going to get better

https://legalese.com/




Innovation Premise: Law better off as Code

The legal industry today is where software was in the late 1950s: getting ready to make the jump from macros
to compiled languages. Tomorrow's lawyers will look a lot like today's programmers: drawing on opensource

libraries, they will configure code for clients that compiles to readable contracts - maybe English, Mandarin
Chinese, maybe Ethereum/Hyperledger. From that future, we will look back on today's lawyers, drafting

agreements in Microsoft Word and checking references mandraulically, as white-collar successors to
John Henry.

https://legalese.com/aboutus.html



Innovation Premise: Law better off as Code

The legal industry today is where software was in the late 1950s: getting ready to make the jump from macros
to compiled languages. Tomorrow's lawyers W|II Iook a lot I|ke today S programmers: drawing on opensource

B R R I

libraries, they will configure code for clients that complles to readable contracts - maybe English, Mandarin
Chinese, maybe Ethereum/Hyperledger. From that future, we will look back on today's lawyers, drafting

agreements in Microsoft Word and checking references mandraulically, as white-collar successors to
John Henry.

https://legalese.com/aboutus.html






Computable Contracts

The Computable Contracts project works on developing a universal Contract Definition Language that will allow terms and
conditions to be represented in machine-understandable way. As a result, computers will be able to process and reason over the

contracts automatically with a guaranteed degree of accuracy. The effect is not only a significant reduction of legal transaction

costs, but it also opens a variety of new options to create better contracts.

Contract
Definition
Language

Contract Description Language
(CDL) is a new language designed
for expressing contracts, terms
and conditions, and even laws in
machine-understandable way so
that automated tools can be used

to work with them more efficiently.

Its roots lie in declarative rules
based logic programming.

Automation for
Formation of
Contracts

Validity Check

Is there a conflict between laws
and/or contract terms?

Utility

What is the value (or score) of
laws and/or contract terms
according to particular
preferences or criteria?

http://compk.stanford.edu/

Automation for
Analysis of
Contracts

Hypothetical Analysis

What are the implications of laws
and/or contract terms in a
particular situation?

Consistency Check
Is a set of contracts consistent, i.e.
contradiction free?

Automation for
Implementation of
Contracts

Planning

What actions can/should be done
in a particular situation for
achieving a particular goal.

Execution
Ultimately, automated triggering of
actions




http://logic.stanford.edu/complaw/complaw.html

Computational Law
The Cop in the Backseat

Michael Genesereth
CodeX: The Center for Legal Informatics
Stanford University

Abstract: Computational Law 1s that branch of legal informatics concerned with the mechanization
of legal analysis (whether done by humans or machines). It emphasizes explicit behavioral
constraints and eschews implicit rules of conduct. Importantly, there 1s a commitment to a level of
rigor in specifying laws that is sufficient to support entirely mechanical processing. While the idea
of mechanized legal analysis is not new, its prospects are better than ever due to recent
technological developments - including progress in Computational Logic, the growth of the
Internet, and the proliferation of autonomous systems (such as self-driving cars and robots). Legal
technology based on Computational Law has the potential to dramatically change the legal
profession, improving the quality and efficiency of legal services and possibly disrupting the way
law firms do business. More broadly, the technology has the potential to bring legal understanding
and legal tools to everyone in society, not just legal professionals, thus enhancing access to justice
and improving the legal system as a whole.

1. Introduction

"It is one of the greatest anomalies of modern times that the law, which exists as a
public guide to conduct, has become such a recondite mystery that is incomprehensible
to the public and scarcely intelligible to its own votaries." - Lee Loevinger 1949
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Home Team W hat's new gvents Contact us 8 +44 2036 377510

law. data. design.

We are the regulated firm of legal engineers.
We use data engineering and creative design to deliver positive change in the legal sector.
We work with the top legal teams around the world to unlock new value, efficiencies and insights.

Using our tools and skills, we transform how each legal professional, business and member of society experiences legal service
process.

We design legal solutions. We deliver positive change.

https://www.wavelength.law/
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Senate Bill No. 1001

CHAPTER 892

An act to add Chapter 6 (commencing with Section 17940) to Part 3 of Division 7 of the Business and Professions Code, relating to bots.
[ Approved by Governor September 28, 2018. Filed with Secretary of State September 28, 2018. ]

LEGISLATIVE COUNSEL'S DIGEST

SB 1001, Hertzberg. Bots: disclosure.
Existing law regulates various businesses to, among other things, preserve and regulate competition, prohibit unfair trade practices, and regulate advertising.

This bill would, with certain exceptions, make it unlawful for any person to use a bot to communicate or interact with another person in California online with the intent
to mislead the other person about its artificial identity for the purpose of knowingly deceiving the person about the content of the communication in order to incentivize
a purchase or sale of goods or services in a commercial transaction or to influence a vote in an election. The bill would define various terms for these purposes. The bill
would make these provisions operative on July 1, 2019.

Vote: majority Appropriation: no Fiscal Committee: yes Local Program: no

THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:

SECTION 1. Chapter 6 (commencing with Section 17940) is added to Part 3 of Division 7 of the Business and Professions Code, to read:

CHAPTER 6. Bots

17940. For purposes of this chapter:
(a) "Bot” means an automated online account where all or substantially all of the actions or posts of that account are not the result of a person.

(b) “Online” means appearing on any public-facing Internet Web site, Web application, or digital application, including a social network or publication.

https://leginfo.legislature.ca.gov/faces/

pill TextClient.xhtml?bill_id=201 720180581001
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Short Description: VIDEO INTERVIEW ACT

House Sponsors
Rep. Jaime M. Andrade, Jr. - Diane Pappas - Terra Costa Howard

Senate Sponsors
(Sen. Iris Y. Martinez )

Last Action

Date Chamber Action

6/27/2019| House |Sent to the Governor

Statutes Amended In Order of Appearance
New Act

Synopsis As Introduced

Creates the Artificial Intelligence Video Interview Act. Provides that an employer that asks applicants
to record video interviews and uses an artificial intelligence analysis of applicant-submitted videos
shall: notify each applicant in writing before the interview that artificial intelligence may be used to
analyze the applicant's facial expressions and consider the applicant's fitness for the position; provide
each applicant with an information sheet before the interview explaining how the artificial intelligence
works and what characteristics it uses to evaluate applicants; and obtain written consent from the
applicant to be evaluated by the artificial intelligence program. Provides that an employer may not use
artificial intelligence to evaluate applicants who have not consented to the use of artificial intelligence
analysis. Provides that an employer may not share applicant videos, except with persons whose
expertise is necessary in order to evaluate an applicant's fitness for a position.

Senate Floor Amendment No. 1

Removes the requirement that the disclosure regarding the use of artificial intelligence analysis be in
writing. Provides that the notice disclose an analysis of the applicant's video interview rather than an
analysis of the applicant's facial expressions. Provides that the applicant's consent does not have to
be in writing. Provides that destruction of the videos is contingent upon an applicant's request for
destruction.

http://www.ilga.gov/legislation/billstatus.asp?

DocNum=2557&GAID=15&GA=101&DocTypelD=HB&LeglD=118664&SessionID=108



Artificial Intelligence



Turing test

During the Turing test, the human questioner asks a series of questions to both respondents.
After the specified time, the questioner tries to decide which terminal is operated by the
human respondent and which terminal is operated by the computer.

M QUESTION TO RESPONDENTS ® ANSWERS TO QUESTIONER

6"{ L & 1

Computer Human Human
respondent questioner respondent

vio TechTarget



“If the robot passes the lTuring lest, a human won't
know If she Is talking to a lawyer or to a machine.”

“If the robot passes the Turing Test, the corporate | system
won't know If it Is talking to a lawyer or to a machine.”

= Ronald-Chichester
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How do you know when a
technology is “ready for prime time™"



Additional Foundation



Software Development

Closed Source Licensing:
Used to make software scarce (and thus profitable)

Open Source Licensing:
Used to make software plentiful (and thus adoptable)

- But only when an idea Is “ready for prime time”



Software Development

» EXistence of an open
source version of an idea Is
an indication of the maturity
and the value of that idea

= (JpPEN SOUrCe VErsions are
adoptable and modifiable
by corporations without the
need for permission




Software Development

= Open source can dominate
a software ecosystem

x |nternet infrastructure
x [Data analytics

= Artificial Intelligence
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LexNLP: Natural language processing and information extraction
for legal and regulatory texts

>>> from lexnlp.extract.en.definitions import

. get_definitions

>>> list(get_definitions(text2))
['First Deposit', 'Deposit', 'Second Deposit']

Finally, in addition to sentence boundary pitfalls, Example 3
also demonstrates the usage of constraints and regulatory refer-

¢nees.

>>> from lexnlp.extract.en.constraints import

. get_constraints

>>> constraints = list(get_constraints(text3))

(AN P Noww wmgrmg [y - ——e ST

= | _ . :
=5 p, Or in connection with the

Gne -

leed and closing the

~-- pyer, on behalf of itself and
—3 iand assigns, shall thereby
~— [ the seller parties from,

d all liabilities against
ler parties for,

ler arising or accruing',

Michael J Bommarito II, Daniel Martin Katz, Eric M Detterman

LexPredict, LLC

LEDXNLP LEXPREDICT
@ python’

. LexPredict / lexpredict-lexnip
<> Code Issues O Pull requests ©

LexNLP by LexPredict

"o ~ -
D 43 commits

Deancic master

l_ reddalexx Loaated READAE Latoat COMmemit odaica On May 1
| lexnip disable pyEnt bare-excapt chock in amounts. tes & month ago
| ks n 7 momhs ago
| sCrpts rit 0 a Mot 3G0

| tost_cata it 0.1.8 comenit 2 morth 8o
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Contrax
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Products

Services Clients Use Cases Open Source

IDENTIFY LEGAL
MATERIAL

u C | C | [ | al me r]c an I
Automatically identify legal material among

your sea of files and communications.

ANALYZE LEGAL
DOCUMENTS

Locate key clauses and references like

et a grip on your contracts.

ORGANIZE AND TAG
DOCUMENTS

Automatically group and tag documents
into related clusters by content or

metadata.

EXTRACT KEY
INFORMATION

Extract key terms like effective or

DE-DUPLICATE
DOCUMENTS

Automatically match duplicate or near-
duplicate documents like executed copies,

revisions, and amendments.

VISUALIZE, EXPORT,
INTEGRATE

Export your data and generate reports to

https://contraxsuite.com/
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CHANGING THE BUSINESS OF LAW
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Clifford Chance Picks Elevate’s ContraxSuite NEWS ALERTS
For New Data Science Lab Enter your email to receive news alerts, plus info

on Artificial Lawyer and 3rd party events.

Subscribe

FOLLOW ME ON TWITTER

CLIFFORD "elevate

https://www.artificiallawyer.com/2019/07/16/clifford-

chance-picks-elevates-contraxsuite-for-new-data-



&) Wolters Kluwer

Capital Markets Clause Analytics

| SEPGEEDINNNED [ SIS ) AN |

Wolters Kluwer has launched a new NLP-powered clause analytics platform that allows lawyers to build
their own model documents and compare their clauses to ‘market standard language’ from a database of
over one million individual capital markets-related clauses.

The move is also another sign of a growing movement toward more efficient document creation that may
be leading to greater standardisation across the commercial legal world (see below).

The system, Capital Markets Clause Analytics, uses NLP search capabilities to allow a lawyer to ‘analyse
agreements clause by clause’ and then compare standard language to that in one’s own agreements. This
covers documents related to equity deals (i.e. shares) and debt (i.e. loans and bonds) that form a significant

slice of many large commercial law firms’ client work.




Results for "Indenture - High-Yield"
Jte Range
an Of un 22. 2018

anner. The Model Agreement 15 anonymued for tra
licable to in wide range of situa

aly e Mos nforming agreement is then chosen for » clauses typically found in
3L NRe 1t apohici ang Mtuations i re K 3 DY Sut matter experts 1o confirm s
ty and 1a ty
l CREATE DYNAMIC MODEL INDENTURE - HIGH-YIELD WITH APPLIED FILTERS

20rted by

Other Example Agreements

Check/Uncheck All

I Honda Auto Receivables 2015-4 Owner Trust

Screenshot from the platform.

The system also gives you a percentage score for how far a clause you are using conforms to certain
clauses in the database.

Overall, this appears to be a nifty tool. But, perhaps of greater long term importance is that this tool is
part of a broader trend that is leading the legal market towards greater standardisation.

https://www.artificiallawyer.com/2019/07/15/wolters-kluwer-
launches-nlp-clause-analytics-platform-for-capital-markets/
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DATA SCIENCE MACHINE LEARNING PROGRAMMING VISUALIZATION Al JOURNALISM EVENTS | SUBMIT

Data Science

BERT Explained: State of the art
language model for NLP

S%8\  Rani Horev

O Nov 10, 2018 - 7 min read

BERT (Bidirectional Encoder Representations from Transformers) is a
recent paper published by researchers at Google Al Language. It has caused
a stir in the Machine Learning community by presenting state-of-the-art
results in a wide variety of NLP tasks, including Question Answering
(SQuAD v1.1), Natural Language Inference (MNLI), and others.

BERT’s key technical innovation is applying the bidirectional training of
Transformer, a popular attention model, to language modelling. This is in
contrast to previous efforts which looked at a text sequence either from left
to right or combined left-to-right and right-to-left training. The paper’s

results show that a language model which is bidirectionally trained can

https://towardsdatascience.com/bert-explained-state-of-the-art-language-model-for-nlp-f8b21a9b6270
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Baidu’s ERNIE Tops Google’s BERT in
Chinese NLP Tasks

W Synced

‘k, Mar 25 - 3 min read

https://medium.com/syncedreview/baidus-ernie-tops-google-s-bert-in-chinese-nlp-tasks-d6a42b49223d




Baidu has released ERNIE (Enhanced Representation through kNowledge
IntEgration), a new knowledge integration language representation model
which outperforms Google’s state-of-the-art BERT (Bidirectional Encoder
Representations from Transformers) in Chinese language tasks including
natural language inference, semantic similarity, named entity recognition,

sentiment analysis, and question-answer matching.

In recent years unsupervised pre-trained language models have
significantly improved efficacy on various natural language processing
tasks. Methods like Cove, ELMo, GPT or BERT mainly focus on building

models to solve problems based on original language signals instead of

semantic units in the text. Unlike BERT, ERNIE features knowledge
integration enhancement, which learns semantic relations in the real world
through massive data. It directly models prior semantic knowledge units,

which enhances the ability to learn semantic representation.
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How XI.Net combines the best of GPT
and BERT

Understanding the conceptual differences of GPT, BERT and XLNet in 3
min

Ken Tsui

Jun 22 - 3 min read

......
Nz N, e

O e | A

https://towardsdata—é»o—iehoe’.Cbm/understan'ding--the'—difféf in'i2—min-8aa91 /330ad1



MIT
Technology
Review

Takes one to know one Jul 26

A new tool uses Al to spot text written by Al

I am seated in an office, surrounded by heads and bodies. My posture is consciously congruent to the shape of my
hard chair. This is a cold room in University Administration, wood-walled, Remington-hung, double-windowed against
the November heat, insulated from Administrative sounds by the reception area outside, at which Uncle Charles, Mr.
delLint and I were lately received.

I am in here.

Three faces have resolved into place above summer-weight sportcoats and half-Windsors across a polished pine
conference table shiny with the spidered light of an Arizona noon. These are three Deans - of Admissions, Academic
Affairs, Athletic Affairs. I do not know which face belongs to whom.

I believe I appear neutral, maybe even pleasant, though I've been coached to err on the side of neutrality and not
attempt what would feel to me like a pleasant expression or smile.

I have committed to crossing my legs I hope carefully, ankle on knee, hands together in the lap of my slacks. My
fingers are mated into a mirrored series of what manifests, to me, as the letter X. The interview room's other
personnel include: the University's Director of Composition, its varsity tennis coach, and Academy prorector Mr. A. del
int. C.T. is beside me; the others sit, stand and stand, respectively, at the periphery of my focus. The tennis coach jing
les pocket-change. There is something vaguely digestive about the room's odor. The high-traction sole of my
complimentary Nike sneaker runs parallel to the wobbling loafer of my mother's half-brother, here in his capacity as
Headmaster, sitting in the chair to what I hope is my immediate right, also facing Deans.

The Dean at left, a lean yellowish man whose fixed smile nevertheless has the impermanent quality of something
stamped into uncooperative material, is a personality-type I've come lately to appreciate, the type who delays need of
any response from me by relating my side of the story for me, to me. Passed a packet of computer sheets by the sh
aggy lion of a Dean at center, he is peaking more or less to these pages, smiling down.

Al algorithms can generate text convincing enough to fool the average human—
potentially providing a way to mass-produce fake news, bogus reviews, and phony
social accounts. Thankfully, Al can now be used to identify fake text, too.

https://www.technologyreview.com/f/614021/a-new-tool-uses-ai-to-spot-text-
written-bv-ai/
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Unsupervised Machine Learning Types

Clustering Association
GO g O Learning useful structure without labeled Algorithm looks for strong
to and different or unrelated to others e g £ acenclaitusmmiiit e o
e classes, optimization criterion, feedback g

‘ : : data
Intra-cluster distances are minimized signal, or any other information beyond

the raw data

| - sl

Data Source - Open Internet various sources Image Source - https://vinodsblog.com via @vinod1975

See, e.g.: hitps://www.datarobot.com/wiki/
unsupervised-machine-learning/

/
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Natural language processing

Natural language processing (NLP) is a field of computer science that studies how computers and humans interact. In the
1950s, Alan Turing published an article that proposed a measure of intelligence, now called the Turing test. More modern
techniques, such as deep learning, have produced results in the fields of language modeling, parsing, and natural-language
tasks.

Y Star IO RC ez [T|"J8 or sign in to edit this page  Created by Alan Turing

REPOSITORIES 4,137 Language: All » Sort: Best match ~ LEARN ABOUT NLP
. @ Wikipedia
GokuMohandas / practicalAl * 18.9k
¥= A practical approach to machine learning.
RELATED TOPICS See more topics
deep-learning pytorch machine-learning natural-language-processing data-science
@ Jupyter Notebook  Updated 23 days ago L bl 2l el
sentiment-analysis python nltk
data-science neural-networks spacy
google-research / bert * 16.8k
. language
TensorFlow code and pre-trained models for BERT guas
nlp google natural-language-processing natural-language-understanding tensorflow

@ Python  Updated 2 days ago

https://github.com/topics/natural-language-processing



Conclusions

Al Is already useful ...
... and Is advancing rapidly

Legal work product will no longer
remain within a traditional silo

Legal work product will be
leveraged into code that can be
integrated into the corporate |1
system

If you won't do it, someone else will




"Robots can make it much easier for
your clients to get the right answer to
the guestion”

“For some corporate operations, even 92%
accuracy Is good enough If made in 300ms.”

— Ronald Chichester



Questions?

Ronald L. Chichester
Nttps://lexasGomputerlLaw.com

Ron@ fexasGComputerlaw.com
(13-302-1679




