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Estonian normative system 

 Collection of text legal documents

 Hierarchically structured

 Vaguely determined

 Internally interlinked

 Not systematic enough to create a connected graph



Ideal versus reality

I. The constitution

II. International treaties

VII. Decisions

VI. Regulations

V. Decrees

IV. Acts

III. Constitutional acts



Regulatory impact assesment
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The legislation as set of connections

 Legislation is set of interlinked documents:

 Direct links, written and visible in legal texts

 Yet it is not allowed to refer for example to the constitution

or to the lower level legal act…

(Normitehnika eeskiri, §14. Otsene viide)

 Indirect links, connecting legal documents based on 

content

 Such kind of links are not easily found and estimated with

100% of correctness. 





Is there a way to overcome these

limitations?

 Our research has given some positive results

 Is unique

 Is scalable

 Is objective (based on quantitative analysis
methods)

 Complements existing legal system instead of
contradicting

 Is a key to further legislative structure analysis yet
to be performed



Method description

 encompasses

 system analysis, 

 natural language processing

 graph theory methods. 



System analysis

 reverse engineering 

 Conceptal method used in Information Science

 Identifies the smallest system components and their 
interrelationships

 Result: transforms the system into another form

 business process modeling

 Analysis technigue used in Information Science

 Based on three wales: objects, events and processes

 Result: describes systems visually for communication
purposes



Natural language processing

 basis for text segmentation

 Extraction of subclauses: “Everyone has the right to 

liberty and security of person. “

 text compression

 Extraction of verbs and nouns: Everyone, has, right, 

liberty, security,person



Natural language processing

 content capture

 Counts for verb and noun pairs found within the
same subclause:
 Everyone, has

 has, right

 has, liberty

 …

Nouns\verbs be/is submit

carry/ 

enter do write up give keep

Electoral 

Committee 21 2 2 16 0 4 9
elector 34 3 5 0 9 10 3

list 6 3 3 10 34 0 2
Appeal 4 20 0 0 0 0 0



Graph theory

 Text visualization
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Values of such transformation

 Complements to the existing system by adding

easily computable layer

 Visualises and maintains the content

 Supports an access to content

 Can be valuable entry to ontology and business

modeling (has to be proven)

 Promising base for different kind of legislation

related quantitative analysis



Examples of use

• 386 Estonian legal acts randomly chosen

• Subclause specific noun-verb pairs counted

 Similarity search performed

 Inexact graph matching

 Shared verbs account for 45%;

 Shared nouns connected to specific verbs 45%;

 Concordance frequency 10%. 

Act ID 13360508 13360557 13360674 13360776

1014238 27 27 10 11

12732218 38 23 22 15

12755417 64 36 37 19

12833542 39 28 29 14

12857270 64 22 32 14

12861944 64 36 31 21



Distribution of similarities measurement

results
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Some similarity characteristics

Charateristic Value

Lowest minimal similarity per act 0

Highest minimal similarity per act 33,1

Lowest maximal similarity per act 39,7

Highest maximal similarity per act 91

Medium similarity 29,9

Lowest medium similarity per act 12,6

Highest medium similarity per act 42,9



Maximal connectivity tree

Code of Civil Procedure

Estonian Soviet Socialist Repu

Republic of Estonia Currency

Republic of Estonia Child Prot

Sisters and brothers of former

Decorations Act

Tobacco Act

Bank of Estonia Act

Military Service Act

Occupational regimes repressed

Criminal Procedure Code

Environmental Register Act

Peoples Law Library

Law of Obligations

Trading Act

Stocks Act

The Gender Equality Act

The Merchant Shipping Code

Environmental Supervision Act

Roads Act

State Border Act

Right of the flag and the ship

Liquid Fuel Act

Oath Procedure Act

Organic Farming Act

Fishing Act

Paldiski Local Government Orga

Land Valuation Act

Basic Schools and Upper Second

Permanently Inhabited Small Is

The Adult Education Act

National culture and the cultu

Administrative division of the

Salaries of the Office officia

Packaging Excise Duty Act

State Public Servants Official

Republic of Estonia Education

Membership of the Riigikogu Ac

Code of Enforcement

Privatisation Act

Artificial Insemination and Em

The Land Reform Act

Public Water Supply and Sewera

War Graves Protection Act

Estonian Flag Act

Commercial Law

Apartment Associations Act

Bankruptcy Law of the Republic

State Fees Act

Place Names Act

Public Health Act

Medical Devices Act
Consular Act

The Electricity Market Act

Sustainable Development Act

Waste Act
Packaging Act

Insurance Activities Act

Law of cooperatives. state-coo

Local Government Council Elect

The Political Parties Act

Establishment of Cause of Deat

Anti-corruption Act

Red Cross name and emblem Act

The Penal Code

Medicines Act

Chemicals Act

Human Genes Research Act

Environmental Impact Assessmen

Punishment Register Act

Security Authorities Act

Ports Act

The Social Welfare Law

Mental Health Act

Wartime National Defence Act

Victim Law

Notary Fees Act

Local Government Associations

Local Government Merger Act

Employee Trustee Act

Health and Safety Act

Presidential Election Law

Riigikogu Rules of Procedure a

Water Act

Environmental Monitoring Act

External Relations Act

The Social Tax Act

Advertising Act

European Union Services Direct

Trade Unions Act

Termination of Pregnancy and S

Land Cadastre

Security Service Act

Forensic Law

Foreign Service Act

The Employment Contracts Act

Law on the working conditions

Public Information Act

Housing to eliminate the bankr

Family Related Registrations A
The European Union Citizen Law

Foreign Citizens International

The Investment Funds Act

Genetically modified micro-org

Integrated Pollution Preventio

Institute of Chemical Physics

National Defence Act

National Library of Estonia Ac

Courts Act

State Audit Law

Extraordinary Situation Act

Surveillance Act

Animal Disease Control Act

Public Meetings Law

Biocide Act

The State Pension Insurance Ac

Parental Benefit Act

Proving Act

Immovable Expropriation ActWorkers scale Involvement Act Land Readjustment

Environmental Liability Law

Employees Disciplinary Punishm

Civil Code of the Estonian SSR

Republic of Estonia Estonian C

Support of Enterprise and Stat

Car Transport Act

Money Laundering and Terrorist

Active in Estonia with other n

Communised Property Valuation

Privatisation of Dwellings Act

Auditor Service Act

Have Occupied Estonia national

Museums Act

Seafarers Act

Nature Conservation Act

Alcohol. tobacco. fuel and ele

Defence Forces Organisation Ac

EEZ Act

Arms Act

The Unemployment Insurance Act

Measurement Act

Study Allowances and Study Loa

Law of Property Act Implementa

European Union Council Regulat

Planning Act

European Grouping of Territori

Legal Regulation of Industrial

Building Associations Act

Genetically Modified Organisms

State Funeral Benefits Act

Explosive Substances Act

Sports Law

Fire Prevention Act

Personal Data Protection Act

Language Law

Traffic in Narcotic Drugs and

Coat of Arms Act

Citizenship Act

Health Services Organisation A

Higher State Law Office Salari

Unlawfully removed cultural o

Local Tax Law

Imprisonment Act

The Garden Association privati

International Private Law

European Patents Convention Ac

Maritime Property Law

Foreign Citizens Act

A Misdemeanor Procedure Code

The law court apparently repre

Register of Economic Law

Collective Agreements Act

Regulate Dissemination of Work

Professional recognition of fo

Professions Act

Land Register Act

Family Law

University Act

Research and Development Act

Traffic Insurance Act

Traffic Act

Disciplinary Measures in Defen

International Sanctions Act

Land Improvement Act

Peacetime National Defence Act

Product Conformity Act

Animals and animal products tr

Employment Services and Suppor

Archives Act

Railway Act

Alcohol Act

The Competition Act

The Public Procurement Act

The Consumer Protection Act

Customs Tax Act

General Civil Law Code

Heritage Conservation Act

Precious Metal Law Products Ac

Eastern Virumaa and Narva Rive

The Civil Service Act

Funded Pensions Act

President of the Republic Offi

Bailiffs Act

National Minorities Cultural A

Notaries Disciplinary Action A

Implementation of the Code of

Value Added Tax Act

National 2009th In the second

The European Unions Common Ag

Taxation Law
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State Budget Act
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National Defence Duties Act

The Broadcasting Act

Penal Code Implementation Act
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Exeeding Stock Fees Act

Notaries Act

Law Translation Attorney Act

Police and Border Guard Act

Rescue Service Act

Performing Arts Institutions A

Private Schools Act

Heavy Goods Vehicles Tax Act

Income Tax Act

Local Government Organisation

Unjust deprivation of liberty
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Plant Protection Act

The Constitutional Review Cour

Mediation Act

Collective Labour Disputes Set

National Assistance Act

Alternate Enforcement and Pena

Merchant Shipping Act

Public Liability Act

Law of Obligations Act. Genera

Usufruct of the land reform. l

Housing Act

Assistant Constables Act

Agrarian Reform Law

Former obrokimaa property and

Law of Property Act

Statistics Act

Witness Protection Act

Emergency Act

Strategic Goods Act

Forest Act

Names Act

Hunting Act

Law on State Secrets and Class

The Administrative Procedure A
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Credit Institutions Act

Land Tax Act

Bar Association Act

Blood Act
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Aviation Act

Disabled Persons Social Benef

Plant Propagation and Plant Va

Farm Animal Breeding Act

Lease dispute Settlement Act

Code of Civil Procedure Code.

Identity Documents Act

Superannuated pensions law

Deposit Copy Act

Veterinary Organization Act

Pressure Equipment Safety Act

Population Register Act

Ambient Air Protection Act

Communicable Diseases Preventi

Compensation Fund Act

The Guarantee Fund Act

Prosecutors Office Act

Estonian Cultural Fund Act

Feed Law

Youth Work Act

Fertilizers Act

Presidential Administrational

Food Act

Hobby Schools Act

Estonian Academy of Sciences A

Marital Property Register Act

Savings and Loan Act

Microswitches Layout-design pr

Geographical Indication Protec

State Family Benefits Act

Cells. tissues and organs for

Use of Privatisation Proceeds

Churches and Congregations Act

Estonian National Broadcasting

Trade Schools Act

Pre-school Child Care Institut

Environmental Charges Act

Chancellor of Justice Act

The Equal Treatment Act

Mining Act

Estonian Central Register of S

The period of 2004-2006 Struct

National Opera Act

The Soviet Union for military

Act deadlines for the submissi

Industrial Design Protection A

Trademark Law

Individual Labour Dispute Reso

Rescue Act

University of Tartu Act

Transfer of property for provi

Non-refundable aid from a fore

Public Transport Act

Administrative Procedure Code

Paying and e-Money Institution

Useful Utility Model Act

Estonian Health Insurance Fund

Gaseous Fuel Safety Act

Electrical Safety Act

Nonprofit Organizations Act

Former production association

Return and Compensation of th

Lifts and Cableway Installatio

Machinery Safety Act

The period of 2007-2013 Struct

Institutions of Professional H

District Heating Act

Foundations Act

Patent law

Riigikogu Election Law

Referendum Act

European Parliament Election A



Part of maximal connectivity tree

Research and Development Act

Institutions of Professional Higher 

Education Act

Permanently Inhabited Small Island 

Act

Basic Schools and Upper Second 

Schools Act

University Act

Private Schools Act

Language Act

University of Tartu Act

Trade Schools Act

Pre-school Child Care Institutions Act

Performing Arts Institutions Act

The Adult Education Act



Most dense part of the graph 

constructed from the strongest 

connections

State Cultural Aw ards Scholarships Act

Com m ercial Code

M onetary Act of Estonian Republic

Bankruptcy Law

Investm ent Funds Act

Insurance Activities Act

Law  of O bligations Act

The Public  Procurem ent Act

Securities Law

Tax And The e -M oney Institutions Act

The Credit Institutions Act

Social W elfare Law

Code of C ivil Procedure
Crim inal Procedure

Electronic Com m unications Act

Taxation Law

Electric ity Act

Railw ay ActCom m unised Property Valuation Act Rent Litigation Law

EG TC Im plem entation Act

Auditors Act

Delim itation of M aritim e Boundaries Law

Riigikogu And The State Public  Servants…

Enforcem ent Procedure Law

M edicinal Products Act

M ilitary Service Act

Petserim aa Eastern V irum aa And N arva R i…

The W orking Conditions of W orkers Sent …

Law  of The Red Cross N am e And Em blem



Deeper structural research

 Similarity measurement symmetric table was

transformed into a 0/1 matrix

 Treshold value: 39,7% (strongest similarity measurement

value of most weakly tied legal act) 

 Several matrix permutation was performed:

 13 different methods

 Zodiac method considered to deliver the best results

 First results available



Transformation into 0/1 matrix and 

using matrix permutations



Matrix permutation results chunk

analysis

Lifts and 

Cableway 

Installations 

Safety Act

Electrical 

Safety Act

Mine 

Safety Act

Gaseous 

Fuel Safety 

Act

Machinery 

Safety Act

Pressure 

Equipment 

Safety Act

Lifts and 

Cableway 

Installations 

Safety Act 1 1 1 1 1 1

Electrical 

Safety Act 1 1 1 1 1 1

Mine Safety 

Act 1 1 1 1 1 1

Gaseous Fuel 

Safety Act 1 1 1 1 1 1

Machinery 

Safety Act 1 1 1 1 1 1

Pressure 

Equipment Safety 

Act 1 1 1 1 1 1



Drilldown to establish shared parts of

the legal acts
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Legislation structure: tree- or flower-

like

...

Private International Law Act

Trade Unions Act

Rent Law Litigation

  Appointed State officials  Salaries Act

Rehabilitation Act
...

Substi
tute E

nforcem
ent a

nd P
enalty

 P
ayment A

ct

Pre
sident o

f th
e R

epublic
 O

ffic
ial B

enefits
 A

ct

Family
 B

enefits
 Act

Mental H
ealth

 A
ct

Foreign R
elatio

ns Law

Law on In
su

rance
 A

ctiv
i tie

s

Churches and C
ongre

gatio
ns A

ct

Natio
nal D

efence
 D

utie
s A

ct

Fisca
l M

arking of L
iquid F

uel A
ct

Land Tax 
Act

The C
ompetiti

on A
ct

Road T
ra

nsport A
ct

...

Commercial Code, 

Auditors Activities 

Act, Insurance 

Activities Act, Credit 

Institutions Act


