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ü  Conflicting rules 
ü  Complementary rules 
ü  Stricter rules 
ü  … 

ü  Big Data 
ü  Cloud Services 
ü  Social Network 
ü  eHealth 
ü  eGovernment 
ü  … 
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LEGAL – URN Framework – Background  
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Pairwise Comparison in Legal – URN  
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Legal – GRL Models 
(Legal Goals and Tasks) 

Hohfeldian Models  
(Legal Tabular Elements) 

Multiple Regulations 

Pairwise Comparison 
Methodology  

Hohfeldian Model Layer 

•  Hohfeldian layer of LEGAL-URN framework includes: 
•  Actor/Subject 
•  Modality       maps to Hohfeldian Ontology à transform to Deontic logic 
•  Clauses 
•  Cross-references 
•  Exceptions 
•  Preconditions 

•  Each of the elements in the Hohfeldian model maps to an 
element in the Legal - GRL model. 

   Formal  approach for modeling legal statements. 
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Additional/ New elements 
in Hohfeldian Model 
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Hohfeldian Model – Legal GRL 
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Pairwise Comparison between Two 
Statements 

•  Compare: Actors, Modal Verbs, Clauses, 
Preconditions, Exceptions and XRefs. 

 
•  6 cases for pairwise comparison 

•  Case 1  – There is nothing in common between the two statements.  
•  Case 2  – Both statements are similar to each other. 
•  Case 3  – One statement is complementary to the other statement.  
•  Case 3′ – One statement is a subset of the other statement.  
•  Case 4  – One statement is stricter than the other statement.  
•  Case 5  – One statement contradicts the other statement.  
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Pairwise Comparison between Two 
Statements 
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Cases 1 & 2 – Pairwise Comparison 

•  Case 1 - There is nothing in common between the two.  
  

 

 
•  Case 2 – Both statements are similar to each other. 
 

ü  Model both in Legal-GRL  
ü  Create links from both    

Legal-GRL models to 
Organizational GRL model 

ü  Model both in Legal-GRL  
ü  Create Links between two 

Legal-GRL models 
ü  Create Links from one of the 

Legal-GRL models to 
Organizational GRL Model 
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Cases 3 & 3’ – Pairwise Comparison 

•  Case 3 – One is complementary to the other. 

  
 
 
•  Case 3′ – One is a subset of the other.  
 

ü  Model both in Legal-GRL  
ü  Create Links between the 

common elements of the two 
Legal-GRL models 

ü  Create links from one of the 
Legal-GRL models as well as the 
complementary parts of the two 
Legal-GRL model to 
Organizational GRL model 

ü  Model both in Legal-GRL  
ü  Create Links between the 

common elements of the two 
Legal-GRL models 

ü  Create links from the superset  
Legal-GRL model to 
Organizational GRL model 
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Cases 4 & 5 - Pairwise Comparison 

•  Case 4 – One statement is stricter than the other.  
 

•  Case 5 – One statement contradicts the other.  
 

ü  Model both in Legal-GRL  
ü  Create links between the stricter 

Legal-GRL model and 
Organizational GRL model 

OR 
ü  Be compliant with the less strict 

one and capture and document 
consequences 

ü  Complying with the first 
statement results in non-
compliance with the second one 
and vice-versa. 

ü  Need discussion with legal expert 
to resolve the conflict 
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Example Mapping between Two Legal-
GRL Models 

FIPPA 

PHIPA 

2014-09-06 Presentation Tudor 14 



2014-09-06	


8	


Pairwise Comparison Method - Summary 
•  Pairwise comparison of two Hohfeldian models 
•  Create New Legal – GRL models 
•  Create necessary links between the two Legal – GRL 

models 
•  Create links from one of the Legal – GRL models to the 

organizational GRL model 
•  Create additional links from the complementary parts of 

the Legal – GRL models to organizational GRL model 
•  Re-evaluate compliance of organizational GRL to Legal – 

GRL  
•  Improve organizational GRL and business processes. 

 

•  Case 5 – One statement contradicts the other.  
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Discussion 

•  Mitigate Threats to Validity by Incremental Case Studies 
•  Pairwise comparison between PHIPA and 3 other healthcare 

related regulations in Ontario Canada 
•  6 business processes in a hospital in Ontario, Canada 
•  Two reviewers of the results 

•  Completeness of pairwise comparison cases 
•  Manual Process for Pairwise Comparison 

•  Time consuming 
•  Error Prone 

•  Multiple Interpretations of Legal Requirements 
•  Multiple regulations can impact interpretation and add to the 

interpretation 

2014-09-06 Presentation Tudor 16 



2014-09-06	


9	


Conclusion 

•  Proposed a methodology for legal compliance with 
multiple regulations. 

•  Helped identifying several cases of interaction 
between multiple regulations. 

•  Provided guidelines on how to evaluate compliance 
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Future (Current) Work 

•  Integrating Legal – URN with a Knowledge 
Management System to 
•  Automatically identify relevant regulations. 
•  Extend Hohfeldian model and provide semi-automatic 

method for tagging legal statements 

•  Semi-automating the pairwise comparison. 
•  Using text mining methods to compare legal statements 

•  Analyzing the impact of several interpretation on 
business processes. 
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Thank You!  

2014-09-06 Presentation Tudor 19 


