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Laws

Business Rules Personal Rules

Contracts

Variety of Regulations



66 Words 286 Words 1322 Words

26,911 Words

Size of Regulations



Complexity of Regulations

Excerpts from my homeowner’s insurance policy:

Page 32: “Coverage includes… water damage…”

Page 112: “The coverage on page 32 does not apply to damage 
caused by flood water.”



State Federal

Inconsistency



Problems:
    Variety of Regulations - multiple jurisdictions
    Size of Regulations
    Complexity of Regulations
    Incompleteness and Inconsistency

Results:
    Widespread inefficiency
    Lack of compliance
    Frequent disenchantment with the legal system

Problems



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 it is incomprehensible to the public and 
scarcely intelligible to its own votaries.

- Lee Loevinger 1949



Computational Law



Information Problem

Answer: Legal Technology
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Textual Representations of the Law

Good news - most online legal information (e.g. cases, 
statutes, analysis) online in the form of free-form text, in 
many cases, with key phrases and pagination.

Bad news - The bad news is that this does not provide 
adequate search and does not support automation.



Computational Law

Computational Law is that branch of legal informatics 
concerned with computable rules and regulations.

Legal Formalism                     Law in the Machine



Turbotax (Intuit)



http://complaw.stanford.edu/chapters/portico.html

Portico (Symbium)



    Building Codes

    Electronic Commerce (transportation, shipping,…)

    Privacy (HIPAA, COPPA, etc.)

    Labor Law

    Financial Management (stocks, retirement funds)

    Civil Procedures

Turbotaxing the World



California Self Help Guide



    Insurance Contracts

    Stock Trading Contracts

    Real Estate Transactions

    Information Access Contracts

    Alimony and Child Support Contracts

Computable Contracts



Academic Program Sheet 

http://complaw.stanford.edu/chapters/program.html



Nineboard Tic Tac Toe

http://complaw.stanford.edu/chapters/nineboard.html



Technology



Databases and Knowledge Graphs
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Regulation-Specific and
Task-Specific SoftwareFacts Conclusions

Regulations as Programs
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Regulation-Independent
 SoftwareFacts Conclusions

Regulations

Regulations as Data
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One System, Multiple Regulations

Task-Specific SoftwareFacts Conclusions

Regulations Regulations…
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Compliance CheckingFacts Conclusions

Regulations

Facts ConclusionsCompliance Planning

Legislative AnalysisFacts Conclusions

One Representation, Multiple Uses



Definitions of Concepts
     Office mates are people who share an office.
     officemate(X,Y) :- office(X,Z) ∧ office(Y,Z)

Definitions of Legality
     Managers and subordinates may not be office mates.
     illegal :- manages(X,Y) ∧ officemate(X,Y)

The new Legalese!

Computational Logic / Logic Programming



Deductive Reasoning Systems

Automated 
Reasoner

Office mates are people who share an office. 
Managers and subordinates may not be office mates.

John manages Ken.
John is in 22.
Ken is in 22.

Violation detected.



Planning for Compliance

John manages Ken.
John is in 22.

Ken not in 22.

Office mates are people who share an office. 
Managers and subordinates may not be office mates.

Automated 
Reasoner



Analyzing Regulations

All projects have managers and subordinates.
No manager may share an office with a subordinate.

All skunkworks personnel must be housed in a common room.

Inconsistency detected.

Automated 
Reasoner



Open Texture



“Law is not a matter of simply applying rules to 
facts via Modus Ponens.”

- Edwina Rissland

Many legal decisions are made through case-based / 
analogical reasoning, bypassing explicit reasoning 
about laws and statutes.

While there is research on analogical reasoning, 
there is no widely accepted standard for what 
constitutes a “correct” answer.

Analogical Reasoning



Enterprise Management



Government as Enterprise



Embedded Law



Embedded Law



The Cop in the Backseat



The Cop in the Cockpit



The Cop on the Internet



The Cop in Nature

What is that flower?

Can I pick it?
    You are in Massachusetts
    Picking wild orchids is prohibited in Massachusetts
    [Chapter 266 of the General Laws, Section 116A, 1935]



Technology-Enabled Law



Technology-Enabled Law

Enforceable vs. unenforceable regulations

Technology enhances enforceability
   From blanket to conditional regulations
   From human to automated enforcement

Speed Limit Examples Follow



Lane-Specific Speed Limits



Time-Specific Speed Limits



Vehicle-Specific Speed Limits?

Corvettes

80



Ability-Based Speed Limits?

Age 20 - 60
Eyesight 20-20
BP 125/80

60



Montana-Specific Speed Limits!







Automated Enforcement?



Automatic Reporting and Billing

MPH $$$ $$$

         Speed                    DMV bill             Insurance bill



Issues

Desirability
    Safety
    Efficiency

Concerns
    Equity - discrimination on the basis of age
    Privacy vs automatic DMV reporting

Feasibility
    “No way, no how!”
    “It’ll never happen.”



Conclusion



Power to the People!

Legal Empowerment Through Information Technology

Law Without Lawyers!!



Evolution of Legal Technologies



Legal Empowerment through Information Technology



This course



Schedule

Apr    1  Introduction

          8  Modeling the World
        15  View Definitions and Legality of Situations
        22  Action Definitions and Legality of Behavior

        29  Complaw Applications (guest speakers)
May   6  Complaw Applications (guest speakers)

        13  Computable Contracts (guest speakers)
        20  Regulatory Implications (guest speakers)
        27  Legal Informatics

Theory &
Technology

Applications

Extensions &
Implications



Sets
{a, b, c} ∪ {b, c, d} = {a, b, c, d}

       a ∈ {a, b, c} 
{a, b, c} ⊆{a, b, c, d}

Functions and Relations
father(bob) = art
likes(john,sally)

Comfort with use of simple mathematical notation

Mathematical Background



Numerical Score
      5% for Assignment 1
    10% for each of Assignments 2, 3, 4 
      5% for each of Assignments 5, 6
    15% for class attendance / participation
    40% for term project / paper (details to follow)

Discretionary Extra Credit
    Added to score before determining Reported Grade 

Reported Grade
    Based on numerical score (see above)
    *No* curve - independent of number of students
    Satisfactory = 70% and above

Grades
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Assignments



Reading 1.1 - Computational Law
 
Reading 1.2 - The British Nationality Act as a Logic Program
 
Reading 1.3 - Cabaret: rule interpretation in a hybrid 
architecture

Reading 1.4 - The Rule of Law as a Law of Rules
 
Reading 1.5 - Computer Elected Governor of California

Readings



http://complaw.stanford.edu/chapters/portico.html

Assignment - Portico



Assignment - Academic Program Sheet 

http://complaw.stanford.edu/chapters/program.html



Assignment - Nineboard Tic Tac Toe

http://complaw.stanford.edu/chapters/nineboard.html



Form a team and choose a name

Composition
    3 people each (2 or 4 okay with good reason)

Sample Names:
    Mighty Bourgeoisie
    Michael Genesereth
    Red Hot Chili Peppers

Assignment - Teaming



Legal Empowerment through Information Technology



Legal Empowerment through Information Technology


