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Contracts may range from a simple agreement between a tenant and a landlord or a gym
contract, or it could be as important as an employment or marital contract. No matter the
level of importance, individuals are legally obligated to obey and carry out all clauses in the
contract. In this paper, we have identified that the majority of people seldom read through
the entire contracts for several reasons such as the size of the contracts i.e. bulky contracts
or the inability to fully comprehend a contract. As a solution to the identified problem,
this paper presented a software tool that automatically comprehends and summarises legal
contracts. We designed context-free grammar (CFG) rules for the recognition of critical
clauses found in contracts. These CFG rules were implemented in the software tool. An
evaluation of this tool showed that it was able to identify critical clauses in contracts to an

1 Introduction

In this section, we present an overview and contributions of the
paper. The history of contract laws dates back to prehistoric civiliza-
tions which was profoundly influenced by ancient Roman and Greek
thoughts [1]-[2]. At the time contract laws were established around
a form of action identified as the action of “assumpsit”, which was
put into effect in the early 16™ century as a solution for the breaches
in informal contracts made by word of mouth [3}4]. As the years
have gone by contract laws have evolved and there have been several
developments with regards to the type of contracts [, |6].

With all these new developments of contract laws comes several
challenges and unwanted problems, such as the recent discovery
that majority of contract receivers fail to thoroughly comprehend
bulky contracts which has led to a large number of law cases related
to breaches in modern day contracts by contract receivers [/, [8]].
Contract receivers are easily exploited by organisations given that
they do not have a full understanding of the clauses identified in the
contract [9, [10]].

In this paper we discussed in great detail a feasible solution to
the problems at hand. We mainly focused on developing a web
application that is capable of comprehending any legal contract,
extracting semantic information as well as generating accurate sum-
maries that includes all the important clauses stated in a contract.

Furthermore, we incorporated an Artificial intelligence concept of
natural language processing (NLP) into our proposed solution in
order to automatically comprehend and extract critical sections as
well as to find patterns from within a contract [[L1]-[12].

Natural language processing is a phenomenon that has been in
existence for close to 50 years and focuses on techniques such as au-
tomatic comprehension, summarisation and information extraction.
NLP is by far more efficient and will help save time as compared to
processing the bulky contracts manually [[13]].

In order to develop the web application we needed to start with
the cleaning out of unnecessary information and white spaces by
performing lexical analysis on the contracts, we then outlined a
context-free grammar to identify syntactic patterns in the contracts,
and finally we had semantic rules that were used to make conclu-
sions on the basis of the identified patterns [14]—[15].

Figure 1 is a graphical representation of the logical flow, that we
used to automatically comprehend and summarise a legal contract
document. The diagram outlines the different phases a contract will
undergo, these phase include pre-processing, document slicing and
finally compiling.

The contributions of the paper are as follows. We have:

1. conducted extensive literature reviews on contracts,
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Figure 1: Flow diagram of the comprehension and summarisation process.

2. performed lexical and document slicing of contract docu-
ments,

3. identified any hidden implications as well as critical clauses
that one should look out for in a contract,

4. formulated context-free grammar rules to help with the iden-
tification of patterns within contracts, and

5. implemented the CFG rules into the web application to auto-
matically comprehend and summarise contract documents.

2 Background

In this section, we provided a detailed literature review on contracts,
the structure of contracts, different types of contracts that exist,
various critical clause found in contracts, information extraction,
automatic text comprehension and summarisation, and related work.

2.1 Contracts

A contract can be defined as a promise enforceable by law, it is
a legal written agreement that requires the mutual approbation of
two or more parties [16, [17]. There are only two roles identified
in contracts namely: the person making an offer and the person
accepting the proposed offer. If for any reason one of the involved
parties fails to adhere to the condition stated in the contract, the
other party is entitled to legal reparation [18].

2.2 Structure of Contracts

In this section, we outlined the typical structure of a contract. Con-
tract structures will differ depending on the type of contract.

There are many different types of contracts available and each
contract serves a specific purpose [19, 20]. Types of contracts
include: General business contracts (Partnership agreements, indem-
nity agreements, loan agreement and property and equipment lease),
Sales-related contracts (Bill of sales, purchase order and security
agreement), and lastly Employment contracts (General employment
contract, Non-compete agreement and independent contractor agree-
ment).

The structure of a contract typically includes the following cat-
egories. Parties to the contract: the details of all involved parties.
Recitals: factual information as well as the purpose of the contract.
Definitions: explanations of keywords. Conditions precedent: the

www.astesj.com

state of affairs required. Operative provisions: the rights and obliga-
tions of the parties involved. Boilerplate (or Miscellaneous) clauses:
important clauses found in a contract. Schedules: the appendix to
a formal document. Signatures: distinctive pattern used for identi-
fication of parties. The main objective of identifying the structure
of a contract is to gain a better understanding in order to be able to
recognize the syntax or patterns and create semantic rules to make
inferences on identified patterns [21]].

2.3 Critical Clauses in Contracts

Within a contract, a clause is defined as a specific section or pre-
requisite that focuses on an aspect of an agreement. Generally,
clauses are used to provide details on aspects such as party duties
and roles, rights, regulations, as well as benefits [11} 22} [23]]. In this
section, we provide a list of critical clauses and important informa-
tion typically found in legal contract documents. The objective is to
identify which information is relevant and should be extracted from
an original contract, to create an informative and accurate summary.

Recitals clause
This is a contract clause commonly referred to as the
“whereas” clause, it is usually associated with the purpose of
a contract. This clause provides the contract receiver with an
idea of what the contract is about and why they should sign
the contract.

Contract Parties
this section in a contract usually contains information about
all parties involved in the agreement. It typically includes the
company details, contract receiver information, and any other
third party.

Dates
We must be able to extract dates such as “11 July 2020”
or “11-07-2020”, as they could be representing important
information such as the Commencement or end date of a
contract, or it could be a representation of important mile-
stones or conditions that need to be accomplished i.e.“lease
period”,“termination dates”, etc.

Period/Duration
This could indicate for instance the duration of the contract
or number of hours an individual is required to work in a
week. The extraction of keywords such as “10 Hours”,*“15
days”, or “three years” is critical and should, therefore, be
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included in the summary.Duration and period in contracts are
a representation of “working hours”, “inspection period”, and

“eviction notice”.

Money/ currency
It is important to extract money and different currency sym-
bols such as “R10”, or ZAR, USD, JYP, etc as these units
could represent information such as fines or penalties, salaries,
or rent amount. Within a contract money variables are a
representation of “Cancellation fees”, “Compensation and
benefits”,

Definitions
The summary must include all definition statements found
in a contract, these statements normally begin with words
such as “is defined as”, shall mean”, and “means

that”.

CLIT3

refers to”,

Conditions
Conditional sentences consist of condition clauses such as
“if/ if not”,” when/ when not”,* where”,* as soon as”, “upon
the occurrence”, and many other clauses or conditions found

in a contract [[L1].

Amounts
It is important to include non-financial amounts when extract-
ing information for summaries. This could include quantities
such as “Three hundred thousand”.

2.4 Information Extraction

Information Extraction (IE) can be defined as the automatic extrac-
tion of structured information from unstructured source documents.
It takes natural language inputs and can convert them into structured
texts using a set of indicated criteria. Information extraction is nor-
mally associated with the following sub-tasks: Name Entity Recog-
nition and Linking, Conference Resolution, and Relation Extraction
which form part of the segments of NLP tasks like Text Summarisa-
tion, Machine Translation, etc. IE technologies are mainly tasked
with discovering valuable and relevant information, to construct a
significant representation of the original document [24} 25]].

There are two types of approaches for automated information
extraction using NLP, namely the rule-based approach, and the
machine learning-based approach [24}25]]. The machine learning-
based approach makes use of machine learning algorithms for text
processing based on text features of a certain text [26]. On the other
hand, the Rule-based approach employs manually coded rules for
text processing. The rule-based approach creates reiterative and
refined rules to expand the precision of text processing. The Rule-
based approach generally requires more human effort and makes
use of several NLP techniques such as tokenization, parts of speech
(POS) tagging, phrase structure analysis, and sentence slicing [24].
In this paper, we will make use of context-free grammar (CFG)
for syntactic analysis to reduce the number of patterns required in
information extraction.

www.astesj.com

2.5 Automatic Text Comprehension and Summarisa-
tion

Automatic text comprehension is a phenomenon that has been in
existence since the early 70s and has since become popular in to-
day’s society [27, 28]]. Text comprehension is a far more complex
task when compared to other computational tasks such as reading or
writing (inputting). It is the ability to gain a thorough understanding
of a given statement. Understanding a text automatically deduces
that one has the ability to form an interconnected and cohesive inter-
pretation of the information found in that particular text. There are
several Natural language Processing (NLP) applications that require
comprehension of source documents and it is important to note that
the majority of those applications comprise of semantic processing
of a natural language [28| 29].

Automatic text summarisation is a process related to the con-
struction of a brief and precise version of an original text with the
use of a computational software program. The aim is to create
summaries that are considerably shorter and contain relevant and
important information found within the subsequent document i.e. a
contract [30, [31]]. Automatic text summarisation can be achieved
using two approaches:

Extraction
The extraction-based approach to automatic summarisation
focuses on extracting important information based on key-
words or key-phrases [32]. The information extracted is not
modified nor represented in a new way or form.

Abstraction
The abstraction-based approach, on the other hand, is aimed
at using techniques such as paraphrasing in order to provide
summaries that are more structured and represent information
in a new way, this usually includes information that was not
present in the original document. In short, abstractive sum-
maries are semantic representations of the source document.

In this paper, we looked into creating summaries for contract docu-
ments using the extraction approach. There is an all-encompassing
range of practices that have been recommended for constructing
summaries in automatic text summarisation. And it is said that most
efficacious practices are based on either the positioning of words/
sentences in a text or on text retrieval. Text retrieval techniques are
statistically more fruitful when implemented on source documents
for text summarisation.

3 Related Work

From the research that we have conducted it is safe to conclude that
very few attempts have been made to automate the comprehension
and summarisation of legal documents. There are numerous articles
and literature reviews have been published on automatic comprehen-
sion and summarisation of source documents using CFGs. Several
papers have also been written on the use of natural language pro-
cessing and machine learning on contracts and legal texts.

FINCHAN
In [29], the author presented an innovative technology that
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used a Context-Free Grammar to create a subset of every
statement in a given Instant message. This article focused on
creating a software application for automatic comprehension
and summarisation of financial chats.

LexNLP

In [[11]], the author proposed a new technology that uses natu-
ral language processing as well as machine learning to extract
information in legal and regulatory documents. LexNLP is
a software designed to enable end-users to turn an unstruc-
tured contract into a structured data object. The main aim
of LexNLP is to make tasks such as regulation analysis and
migration of legal documents a lot easier.

Source Code

Automatic Summarisation of Source Codes in [15], the author
proposed a solution that enables software developers to read
shorter and accurate source codes to save development time.
The solution involves using techniques from automatic text
summarisation. The paper states that a combination of sum-
marisation techniques is more effective when summarising
source codes.

Semantics in Law

Automatic Extraction of Semantics in Law Documents in
[33] present a tool called SALEM, that uses Natural language
Processing practices to execute two main tasks, namely clas-
sification of law paragraphs in relation to their regulatory
substance, and extraction of relevant information in the form
of text fragments. The article outlines the architecture of the
system as well as a report based on a case study on Italian
laws.

Rule Extraction

NLP Approaches for Rule Extraction from Legal Documents
by Dragoni presented a software tool that intermixes several
Natural Language Processing techniques in order to extract
rules found in contracts or legal documents. The paper pro-
posed the combination of linguistic information together with
syntax-based extraction of rules from a contract. Further-
more, these techniques will be combined with the logic-based
extraction of dependencies.

Summarisation of Legal Texts
In [34], the author proposed a method that automatically
summarises legal texts using graph-based summarisation al-
gorithms. Each legal document has its own set of connected
graphs, the connected graphs show a cluster which shared
the same clause or topic. This method does not require any
self-developed linguistic features.

LetSum
An automatic Legal Text Summarising system in [335], the
author presented a system that can establish the thematic
structure of a legal document and group it into four sections,
namely Introduction, context, legal text analysis and lastly
the conclusion. From there, the system is able to recognize
the relevant text for each section.
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3.1 The Gap

People tend to accept or sign contracts without reading through
them thoroughly which could result in; Exploitation of contract re-
ceivers, the legal cost acquired by contract receivers, etc. Most text
summarisation tools are not designated for contract comprehension
and summarisation. There has not been any technology developed
to provide contract receivers with accurate textual summarisation of
critical clauses found in contracts.

In this paper, we were able to identify a gap in that there are no
automatic tools that have been developed to help with comprehend-
ing and summarising legal contracts. This tool will help the people
that struggle with reading bulky contracts by providing them with
relevant summaries of contracts.

3.2 Reason for using Context-free Grammars

In this section, we outline the two main reasons for using CFG rules
to automatically comprehend contract documents.

Usage of a Document Slicer When developing the tool, we identi-
fied that using a document slicer to slice through a contract to
recognize relevant sections would increase the accuracy of the
findings of the applied CFG rules. For our web application,
we made use of an automatic slicer API [36, 37].

Distribution of Grammar Rules The use of CFG rules ensures
effortless distribution of grammar rules amongst other re-
searchers and scientists that aim to comprehend or synthesize
similar documents. Within the science field, it is critical to
have work that can effortlessly be distributed, reusable, or
modified by individuals occupied with similar content.

Use of FLAT Formal Languages and Automata Theory (FLAT)
refers to a popular feature of Theoretical Computer Science.
FLAT is known for having a lot of mathematical theories with
very little real-life implementation [38]]. The application of
FLAT helps with identifying new applications within areas
such as computer science education.

3.3 Definition of Terms

Definition 1 (Context-Free Grammar) Conftext-free grammar
(CFG) is a set of recursive rules utilized to create patterns of a
given text. A CFG is formally defined as a 4 tuple, G = (V, %, P, S)
where:

1. V represents the variables or nonterminal characters (the
nonterminal characters indicates the types of clauses found
in a sentence)

2. X represents a finite set of terminal characters (these are the
alphabets of a given language).

3. P represents the production rules.

4. S is the start symbol. The relation S € N must always hold.
[39]].
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Definition 2 (Lexical analysis) Lexical analysis also referred to
as tokenization or lexing is a computer science process that involves
converting a sequence of characters into tokens. A token is usually
divided into two sections namely the token name and an attribute
value [40, 41)]. A lexer is a program that performs lexical analysis
and it is often used to find specific patterns such as white spaces,
new lines, and digits or letters in any text or document.

4 Context-free Grammar for Comprehen-
sion of Contracts

4.1 Basis

Here we specify the building block for the rules that is presented
later in this section. We have three major building blocks namely n,
spc, and lastly rand_text. n represents any numeric value, spc rep-
resents tabs and spaces found within a text, rand_text represents
any random combination of letters that make up words.

4.2 CFG rules

The following are CFG rules for generating the subset of all critical
clauses and important information found in contracts. Figure 2 is
the syntax tree diagram outlining the structure of contracts. Con-
tracts are grouped into three categories as discussed earlier, namely
General business contracts <gb>, Sales-related contract <sr>, and
Employment contracts <emp>. A contract <contr> includes com-
ponents such parties to the contract <pc> and critical clauses <cc>.
The production of these components is as follows:

<contract> — <gb> | <sr> | <emp> (D)

<gb> — <pc><recital><CC_comp>
(<CC_gb_opt>| 1)

<sr> — <pc><recital><CC_comp>

(<CC_sr_opt>| )

2

3)

<emp> — <pc><recital><CC_comp>

(<CC_emp_opt>| 1) @
<CC_comp> — <term_date><comm_date> | (®))
— <comm_date><term_date> (6)

All types of contracts contain a section that represents the par-
ties to the contract, hence production Rules 2, 3, and 4 consist of
<pc>. A parties to the contract section is made up of details about
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the company <com> and one or more contract receiver <cr>.

<pc> —> <com>(<cr>)* 7
<cr> — <first_name><spc><last_name>

<cell no.>(<email>| 1) (8)
<com> —> <com_name><com_info> ©)]

<com_info> —> x € (<address>, <tel no>,<fax>)’ 3: 3P
(10)
<address> — <area_no.><spc><street_name> (11D
—> <city><spc><postal_code> (12)
<tel_ no> — <tel_no.><n> (13)

Here 3P isa k-permutation of x (i.e. address, tel_no, and fax notices
without repetitions).

Recital clauses are found in all contract types. We observed
that the word “WHEREAS” is often associated with the recital in
a contract, and if a line in the contract start with “WHEREAS”
(usually written in capital letters) , it often means that the purpose
of the contract <poc> is to follow.

<recital> — (<rand_text> | 1)<WHEREAS>

<spc><poc> (14)

<poc> — (<rand_text> | ) (15)

The symbols <CC_gb_opt> from production Rule 2 is composed
of four optional critical clauses: deposit<deposit>, lease period
<lease_period>, rent <rent>, and eviction notices <evic_not>.

<CC_gb_opt> — x € (<deposit>,<lease_period>,

<rent>,<evicnot>)* 3: 4P, (16)

Here %P, is a k-permutation of x (i.e. deposit, lease period, rent,
and eviction notices without repetitions).

The symbols <CC_sr_opt> from production Rule 3 is composed
of: description of goals <goal_desc>, tax/rate <tax>, delivery in-
structions <del_inst>, and inspection period <insp_period>.

<CC_sr_opt> — x € (<goal _desc>, <tax>,

<del_inst>,<insp_period>)*s: *P,  (17)

Here *Py is a k-permutation of x (i.e. description of goals, tax,
delivery instructions, and inspection periods without repetitions).

The symbols <CC_emp_opt> from production Rule 4 is com-
posed of: compensation <compen>, benefits <ben>,working hours
<hours>, roles and responsibilities <roles>.

<CC_emp_opt> — x € (<compen>, <ben>,

<hours>, <r01es>)4 EX 4P4 (18)
<compen> — <salary> | <wages> | <pay> |
<remuneration> | <earnings> 19)
<roles> — <responsibility> | <duties> (20)
<leave> — <sick_leave> | <annual_leave> |
<maternity_leave> 21
23
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pc CC-gb
com cr comm  evic_not com or

ferm-date deposit rent

first-name  last-name first-name  last-name

termdale comm-date insp-period goaldesc

CC-sr pc

del-inst fax com cr compen benefits  hours roles comm-date

first-name  last-name

Figure 2: Syntax tree outlining the structure of contracts.

Here *P, is a k-permutation of x (i.e. compensation, benefits, work-
ing hours, and roles and responsibilities without repetitions).

We also observed that the words “shall mean”, “is defined as”,”
means that” is often associated with definitions found in a contract,
and if a line in the contract contains these words it often means a

definition is to follow.

<def> — (<rand_text>|A) (shall mean|

is defined as |means that)

<spc><definition> 22)
<definition> — (<rand_text>| A1) 23)
Money or Currency:
<cur> —> ZAR | INR | ZMW | JPY | 24)
—> MUR | KES | UGX | USD | EUR | 25)
—> CNY/RMB | GBP (26)
Date and Duration:
<date> — <day><spc><mon><spc><year> 27
<day> — <Mon> | <Tue>| ... | <Sun> 28)
<mon> — <Jan> | <Feb>| ... | <Dec> 29)
<year> — <n><n><n><n> 30)
<dur> — <year> | <mon> | <days> 3D

Acts and laws: This section includes the important acts and laws
that are found in a contract document.

<Act> — <Act>(<n>")<of> (32)
—> <year>(<rand_text> | 1) 33)
<Act> — (<rand_text> | A) (34)

S Implementation and Results

In this section, we outline the implementation details as well as
the results of the proposed tool for automatic comprehension and
summarisation of legal contract documents.
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5.1 Implementation Details

The Context-Free Grammar rules defined in Section 4 of this paper
were executed in a web application using Microsoft’s Visual Studio
2019 as the development environment. We used the .Net framework
with Visual Basic as our programming language. Furthermore, we
made use of a document slicer API by Cronje and Ade-Ibijola [36].

5.2 Web Application

In section, we present a brief explanation on the sections found in
our web application, we will also provide screenshots of the rele-
vant parts of the web application. The web application is made up
of three major sections, namely, the home page section , contract
summarisation section and the summary section. Figure 3-5 below
are the respective screenshots of each of mentioned sections. Table
1 is an example of a summary produced by the tool.

6 Evaluation of Tool

In this section, we presented an in-depth evaluation of our tool based
on a performance analysis we had conducted on the tool. We also
present the user perception of the tool based on the results gather
from a survey we had conducted.

| LexSummarizer

Automatic Comprehension and Summarisation of
Legal Contracts

Contracts transpire in every organisation. They may range from a simple agreement between a tenant and a
could be as important as an employment or marital contract. No matter the
uals are legally obligated to obey and carry out all dauses in the contract.

Get Started

Figure 3: Homepage of the web Application.
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Table 1: Example of a summary produced by the tool.

Contract section Clauses from | Information extracted from the contract Production
the tested con- rule(s)
tract
1 The terms and conditions set out herein will constitute the employee’s contract with the company. Where a | 32

Acts and Laws basic condition of employment is not specifically mentioned, the relevant legislation will be applicable (e.g.

the Basic Conditions of Employment Act, Act 75 of 1997, the Labour Relations Act, Act 66 of 195, etc.).

11 The payment of maternity leave will be determined in terms of the provisions of the Unemployment Insurance | 34
Act, Act 30 of 1966 read together with the provisions of the Basic Conditions of Employment Act, Act 75 of
1997.

12 in the event of death of the employee’s spouse or life partner, parent or adoptive parent, grandparent, child, | 32-34
adopted child, grandchild or sibling.

17 The company subscribes to the principle of freedom of association as stipulated in the Constitution of the | 32-34
Republic of South Africa, Act 108 of 1996, and thus the employee may join any organisation/trade union of
his/her own choice as regulated in the Labour Relations Act, Act 66 of 1995.

8 Leave must be applied for in writing in the form and manner prescribed by the company from time to time, | 21

Leave and may only be taken after approval by the company or its delegated authority.

9 An application for sick leave must be supported by a certificate from a registered medical practitioner. 21
4 The employee’s total monthly remuneration will be R , payable in arrears on. 19

Remuneration > Benefits 18

6 The remuneration method in 7.2.1 above will be the normal method of remuneration. Should the employer | 19
need to use one of the other options due to circumstances, he/she will inform the employee accordingly,
preferably in writing, before the commencement of overtime.

13 The employer may not deduct any monies from the employee’s salary unless the employee has agreed thereto | 19
in this contract or in writing on each occasion.

Working Hours 7 The employer may also by agreement grant two (2) paid working days off in lieu of payment. 17

Termination 3 The employer will be entitled to terminate this contract in terms of the Disciplinary Procedures referred to in | 5-6

paragraph 20 hereof.
16 The appointment under this contract is a full time appointment and the employee shall devote his/her full | 27-31

Dates and Duration commitment, energy and attention to the employer’s business.

10 on a date from which a medical practitioner or a midwife certifies that it is necessary for. 27-31
2 During the period of employment within the company the employee will report to (the) and obey instructions | N/A

False positive error given by him/her and any other person duly.

15 This limitation of trade is restricted to the nature of the employer’s business, products and services. N/A
14 The employee will not be liable to the employer for information divulged in terms of legislation or a court | N/A
order compelling him/her to do so.

in this section you can provide any legal contract and we will summarize it.

Summarize

Choose File NRETEGREY

Figure 4: Contract summarisation section of the web Application.

[— x + - s

<«

C 8 localhost44350/homepage.asp

HOME  CONTRACT SUMMARY

LexSummarizer

Critical dlause 1: The terms and conditions set out herein will constitute the employees contract with the company. Where a basic condition of employment is not specifically
mentioned, the relevant legislation will be applicable (e.g. the Basic Conditions of Employment Act, Act 75 of 1997, the Labour Relations Act, Act 66 of 195, etc).

Critical dlause 2: During the period of employment within the company the employee will report to (the)  and obey instructions given by him/her and any other person duly
Critical clause 3: The employer will be entitled to terminate this contract in terms of the Disciplinary Procedures referred to in paragraph 20 hereof.

Critical dlause 4: The employee's total monthly remuneration will be R , payable in arrears on

Critical dlause 5: Benefits

Critical dlause 6: The remuneration method in 7.2.1 above will be the normal method of remuneration. Should the employer need to use one of the other options due to
circumstances, hefshe will inform the employee accordingly, preferably in writing, before the commencement of overtime.

Critical clause 7: The employer may also by agreement grant two (2) paid working days off in lieu of payment.

Critical dlause 8: Leave must be applied for in writing in the form and manner prescribed by the company from time to time, and may only be taken after approval by the
company or ts delegated authority.

Critical dlause 9: An application for sick leave must be supported by a certificate from a registered medical practitioner.

Critical dlause 10: on a date from which a medical practitioner or a miduife certifies that it is necessary for

Critical clause 11: The payment of maternity leave will be determined in terms of the provisions of the Unemployment Insurance Act, Act 30 of 1966 read together with the
provisions of the Basic Conditions of Employment Act, Act 75 of 1997.

Critical clause 12: in the event of death of the employee’s spouse or lfe partner, parent or adoptive parent, grandparent, child, adopted child, grandchild or sibling.
Critical dlause 13: The employer may not deduct any monies from the employee's salary unless the employee has agreed thereto in this contract or in writing on each
occasion

T z

Figure 5: Summary produced by our CFG rules.
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6.1 Accuracy of Tool

The analysis was founded by one perspective, which was, the ac-
curacy in identifying critical clauses in a contract. To measure the
accuracy of our tool, we tested it on five different contract docu-
ments in which all critical clauses were manually identified before
the commencement of the test.

From the first contract were able to identify a total of 22 clauses
and our tool was able to identify 17 clauses in the same contract
document giving us an accuracy of 77.3%. In the second contract,
we manually recognised a total of 14 clauses, and the tool identi-
fied 11 critical clauses, which gave us an accuracy percentage of
78.6%. Contract three consisted of five critical clauses and the tool
recognized four clauses giving us an accuracy of 80%. The fourth
contract we tested consisted of 24 manually recognised clauses and
the tool was able to recognise 21 clauses from the same contract.
The last contract consisted of seven critical clauses and the tool
identified four of those clauses which gave an accuracy of 57.1%.

In total, we were able to manually identify 72 critical clauses
from the five tested contracts and our tool was able to identify 57
of these clauses. From these results, we were able to calculate an
aggregate accuracy percentage of 79.2%. Given that there are differ-
ent types of contracts that exist, we can observe the vast difference
in the tool’s accuracy with every test we conducted.

When conducting our tests on the five different contract docu-
ments, we recognised that in some cases the tool presented a few
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statements that did not fall under the critical clause category in
the summary, which indicated that our tool produced false-positive
errors. To calculate the rate of the false-positive errors we use the
formula + PﬂPT ~» Where FP represented the number of false positives
and TN was the number of true negatives. The total number of false-
positive errors in each of the tested contracts is as follows, contract
one had three, contract two had no false-positive errors, contract
three consisted of two, contract four had a total of four false-positive
errors and lastly contract five consists of two false-positive errors.
After calculations, we identified that the tool produced an aggregate
false positive rate of 0.13 (13%).

4 and yes

a few time. yes i did

Mostly everything

Just once. Most of the time, but only relevant stuff.

| have signed many software licenses, | have also signed bursary agreements and contracts regarding my
studies, contracts for opening bank accounts as well... For the normal contracts | read and understood
every clause, but often with software licenses | sign without reading every clause

2, No not every clause

Twice. Yes

3 times

Figure 6: Number for time participants have received a contract.

6.2 User Perception of Tool

To make our data collection and analysis process less complicated
we divided our online survey into two sections, the first section
contains questions based on general information and the user’s gen-
eral knowledge and experience on contract documents. The second
section included questions that were based on the user’s experience
of our automatic comprehension and summarisation tool.

@ It was too voluminous, and | could not

read it all.
@ There were legal terms | did not
understand.
/‘ I just did not care, after all, all contracts
" are similar.

@ There were some aspects that confused
me but after reading over it againiun. ..

@ License software agreements are mostly
similar and just clicking the agree buit...

Figure 7: The challenges individual have when reading a contract.

From the raw data, we were able to recognize that of the 39
individuals that have read a contact, at least 26 respondents (66.7%)
have been exposed to at least 2 contracts in their lives. We were
also able to determine that 29 individuals out of the 39 respondents
did not understand every clause in the contract documents they have
received and read. This gave us a total percentage of 74.3 respon-
dents that struggled to fully comprehend the clauses in a contract
document. We were then able to conclude that the introduction
of a tool that can automatically comprehend and summarize legal
contract documents could provide great assistance to the majority of
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individuals who receive contracts but struggle to fully comprehend
the terms and clauses found in these contract documents.

Figure 7 outlines that voluminous contracts and the inability to
understand legal terms as the main problems individuals generally
face when reading a contract. Most of the survey participants agree
that tool is useful and relevant.

@ es
@ No
Maybe

Figure 8: Usefulness of the tool.

10.0
75
5.0
25

0(0%)

0.0 ‘
1 2 3 4

2
o0 [

Figure 9: Accuracy of to from participants that tested the tool.

7 Conclusion and Future Work

In this paper we presented a newly formulated approach to automat-
ically comprehend and summarise legal contract documents using
formal grammar rules. We started by defining the structure of con-
tracts to gain an in-depth understanding of the different sections
found in a contract and their level of importance. We were than able
to identify critical clauses that one would normally find in a contract
document. From these critical clauses we were able to design CFG
rules to outline the syntax of a legal contract document.

Our concept was implemented in a web applications using the
.Net framework. When implemented, the web application was able
to take any contract document, pre-process the document using the
following techniques: PDF-to-Word conversion and lexical analysis.
From there the contract is sliced into important sections using a
document slicer API. Lastly, the contract is comprehended using
our grammar rules and then an accurate summary can be provided.

We were able to perform an in-depth evaluation of our tool based
on a performance analysis to measure the accuracy of the tool. The
tool was tested on five different contracts and from these tests, we
calculated an aggregate accuracy percentage of 79.2%. Furthermore,
we identified that the tool produced an aggregate false positive rate
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of 0.13 (13%). There was a respectable difference in each of the
tests we conducted and we believe these differences were because
of the various types of contracts that exist and the way they are
structure.

In the near future, we will improve on the comprehension aspect

of the presented CFG by designing random forbidden and permitting
context grammars.
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