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Overview

• Insights	into	the	academic	field	of	AI	and	Law
• An	example	application	for	a	specific	legal	
problem
–Modelling reasoning	about	legal	cases

• Current	topics	of	focus	in	AI	and	Law



We	all	know	that	AI	is	making	the	
headlines	

IBM’s	Watson Google	DeepMind’s AlphaGo

Next	step:	apply	general	AI	solutions	to	specific	domains



AI	tackles	problem	solving

• We	can	view	legal	
problems	through	this	
lens
– Who	should	win	the	case?
– What	are	the	consequences	of	the	

contract?
– What	does	the	evidence	tell	us?
– What	should	the	financial	

settlement	be?
…
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AI	and	Law	is	a	research	area	in	itself

“Designing	Text	Retrieval	Systems	for	
Conceptual	Searching”

“Logic	Programming	for	Large	
Scale	Applications	in	Law”

“Expert	Systems	in	Law:	Out	of	the	
Research	Laboratory	and	into	the	
Marketplace”

First	International	
Conference	on	AI	
and	Law	(ICAIL)

1987



The	landscape	of	AI	and	Law	research

• The	International	Conference	on	AI	and	Law	(ICAIL)	has	been	
running	biennially	since	1987
– Coming	to	London	in	June	2017
– Supported	by	the	International	Association	for	AI	and	Law

• The	journal	Artificial	Intelligence	and	Law	has	been	publishing	
research	on	the	topic	since	1992



So	what	has	this	community	been	working	on	
for	the	past	30	years?

• Let’s look at a 
few 
highlights…



Search	and	information	retrieval

Lessons	from	general	AI,	but	solutions	
specifically	for	the	legal	domain	through	
established	products



• An	early	landmark	example:	
The	British	Nationality	Act	as	a	Logic	Program

%	The	BNA	in	Prolog

x is		a		British	citizen	
if	x was	born	in	the	U.K.	
and	x	was	born	on	date	y
and y is	after	or	on	commencement	
and	z is	a	parent	of	x
and	z is	a	British	citizen	on	date	y

…..

Law	as	executable	logic	programs



Policy	and	legislation	as	executable	
business	rules

• ICAIL	1991:	“Legislative	knowledge base	systems	for	
public	administration:	some	practical	issues”

• SoftLawà Haley	Systems	à RuleBurstà Oracle



Machine-readable	languages	for	e-
justice	

• Recent	EU	project	“Building	
Interoperability	for	European	
Civil	Proceedings	Online”

• At	ICAIL	2015:	“Machine	
Learning	for	Readability	of	
Legislative	Sentences”	

• Codex	Center’s	
“Computational	Law”	project	



Machine	Learning

Supervised	
Learning

Unsupervised	
Learning

Reinforcement
Learning

Recent	example	in	AI	and	Law:	“Tax	
non-compliance	detection	using	co-
evolution	of	tax	evasion	risk	and	
audit	likelihood”	(ICAIL	2015)



Natural	Language	Processing

Example	from	M.	Bryce	&	Associates,	Inc.	v.	Gladstone:
http://law.justia.com/cases/wisconsin/court-of-appeals/1982/80-1935-6.html



The	Guardian:	2016-10-04



Computational	Models	of	Argument

• Argumentation:	the	exchange	of	
arguments	concerning	matters	of	belief	
or	matters	of	action

• Computational	models	of	argument	
used	to	model	debates	involving	
competing	arguments;	applications	in	a	
number	of	domains

• Many	facets	in	law:	legal	pleadings,	
burden	of	proof,	judicial	reasoning,	
hypothetical	reasoning,	…	



Popov	v.	Hayashi

• Baseball	player	
Barry	Bonds	hit	a	
record-breaking	
73rd	home	run	in	
the	2001	season

• Mr	Popov	caught	it	
in	the	upper	part	of	
the	webbing	of	his	
baseball	glove	– a	
snowcone catch

• But	a	mob	threw	
Popov	to	the	ground,	
the	ball	dislodged	
from	his	glove	and	
was	picked	up	by	Mr	
Hayashi

www.supercow.com

www.sports-central.org



Who	owns	the	baseball?
• The	Honourable Kevin	M.	
McCarthy	decided	in	the	California	
Superior	Court

• A	film	was	also	made	about	the	
case:	Up	for	Grabs
– See	trailer	on	YouTube

• Can	an	AI	program	come	to	the	
same	decision	as	the	judge	did?



Representing	Popov	v.	Hayashi
• The	case	as	a	computational	model	of	argument

• Can	make	use	of	a	number	of	different	types	of	
argument.		Examples	include:
– Argument	from	Witness	Testimony (WT):	Seventeen	
witnesses	testified	in	the	case,	including	Popov	and	
Hayashi.

– Argument	from	Video	Tape (VT):	The	video	tape	was	used	
as	evidence,	and	McCarthy	relied	on	it	at	several	points.

– Argument	From	Purpose (AP):	McCarthy	uses	teleological	
reasoning	in	reaching	his	decision.



Establishing	the	Facts	–
Popov’s	Snowcone Catch

• WT	and	VT	establish	the	facts	concerning	
Popov’s	initial	contact	with	the	ball:

F1:	Popov	stopped	the	forward	motion	of	the	
baseball.
F2:	The	baseball	was	in	the	glove	of	Popov.
F3:	Popov	was	in	motion.

• McCarthy	states	that	the	evidence	does	not	
clearly	conclude	that	the	ball	was	secure,	as	
Popov	“had	to	reach	for	the	ball,	and	in	doing	
so	may	have	lost	his	balance”



Establishing	the	Facts	– The	Assault
F4:	Unknown	persons	assaulted	Popov.
F4a:	NOT	(Hayashi	assaulted	Popov).
F5:	Popov	lost	contact	with	the	baseball.

• VT	establishes	F4	that	“this	was	an	out	of	control	mob	
engaged	in	violent,	illegal	behaviour”

• Hayashi	was	also	thrown	to	the	ground,	but,	
importantly,	he	was	found	to	have	committed	“no	
wrongful	act”
– This	renders	him	blameless	in	the	overall	picture.
– He	was	accused	of	biting	a	Mr. Shepard	on	the	leg,	though	this	

claim	was	unsubstantiated	by	the	evidence	and	subsequently	
rejected.	



Establishing	the	Facts	– Hayashi’s	Retrieval
• Finally,	concerning	Hayashi’s	retrieval	of	the	ball:

F6:	Hayashi	retrieved	the	baseball.

• F1	- F6 establish	the	main	facts.	
• Conclusions	were	also	drawn	concerning	what	could	not be	shown	

by	the	evidence:

1)	The	two	sources	of	evidence	do	not	establish	when	or	exactly	
how	Popov	lost	the	ball.

2)	The	facts	cannot	tell	us	whether	Popov	would have	been	able	to	
retain	control	of	the	ball	had	the	mob	not	interfered	with	his	
efforts.	
– McCarthy	says	resolution	of	this	question	is	“the	work	of	a	

psychic,	not	a	judge”
Image:	telegraph.co.uk



Legal	Analysis	– `Catching’	the	Ball
• McCarthy	states	the	following	general	principle:
• GP1:	For	at	least	the	last	eighty	years,	almost	all	fans	

attending	professional	baseball	games	in	the	United	States	
have	assumed	they	have	a	right	to	take	home	any	balls	they	
catch	or	retrieve	in	the	stands.

• GP1	gives	us	two	ways	in	which	a	fan	may	take	possession	of	
the	ball
R1:	X	caught	the	baseball	→ X	has	possession	of	the	
baseball
R2:	X	retrieved	the	baseball	→ X	has	possession	of	the	
baseball

R3:	X	caught	the	baseball	→ NOT	(R2)

Once	a	ball	is	caught,	retrieval	is	not	possible.

The	full	analysis	goes	on	to	considers	many	more	aspects.



Argumentation	Framework

A2A3 A1

caught?
NotA4A5

A6 In
control?

A10

A13

A11 A12 A7Not
active? A8

A9

Not
intentional?

Arguments	with	?
are	open	to	
question	since	they	
are	inferred	on	the	
basis	of	what	was	
observed.



Evaluation
• All	arguments	and	attacks	between	them	are	evaluated.

• Judge	McCarthy	concludes	that	Popov	has	not	caught	the	ball,	
but	his	attempt	to	do	so	is	enough	to	establish	a	“legally	
cognizable	pre-possessory	interest”	in	the	ball.

• This	interest	precludes	Hayashi	from	establishing	control	by	
retrieving	the	ball.

• But,	one	of	them	must	own	it…



Evaluation

• So	who	owns	the	ball?

• McCarthy	tries	to	come	to	a	
decision	that	is	fair	to	both	
parties,	invoking	arguments	from	
purpose.

• The	result:	McCarthy	can	decide	
neither	for	Popov	nor	for	Hayashi.	

• His	final	decision:	the	ball	should	
be	sold	and	the	proceeds	divided	
between	the	two.	

Photo:	Wikipedia



Expanding	to	a	body	of	case	law

• More	recent	work	has	looked	at	deciding	cases	in	
a	body	of	case	law:
1. 32	cases	in	the	domain	of	US	trade	secrets
2. 5	cases	concerning	wild	animals		
3. 10	cases	concerning	the	US	automobile	exception	to	

the	Fourth	Amendment

• Results
1. 31	out	of	32	cases	decided	correctly
2. 5	out	of	5	cases	decided	correctly
3. 9	out	of	10	cases	decided	correctly



Sample	visualisation of	info	captured	in	the	
program



So	how	can	this	work	be	applied	in	
practice?

• Potential	for	decision	support	tools	to
– Advise	on	strong/weak	arguments	in	a	case
– Compare	current	case	with	previous	cases
– Assist	in	decisions	on	whether	to	take	on	a	case
– Train	students
– …	



• Commercial	products	are	
becoming	much	more	
prevalent

• Academics	and	industry	
continue	to	tackle	difficult	
challenges	through	blue	
sky	research	

• Governments	are	starting	
to	get	on	board	with	
LegalTech

Now and next



• “CLIEL:	Context-Based	Information	Extraction	from	Commercial	Law	Documents”

• “Towards	a	Legal	Definition	of	Machine	Intelligence:	The	Argument	for	Artificial	
Personhood	in	the	age	of	Deep	Learning”

• “Early	Predictability	of	Asylum	Court	Decisions”

• “Effectiveness	Results	for	Popular	e-Discovery	Algorithms”

• “On	Making	Autonomous	Vehicles	Respect	Traffic	Law:	a	Case	Study	for	Dutch	Law”

Latest	topics	from	the	AI	and	Law	
community	
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