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Abstract

This study presents how the legislative knowledge pertinent to the passage and/or 
consequently non passage of legislation is captured and processed using artificial 
neural network techniques. Qualitative data on the influence the environmental 
factors (social, political, economical, cultural and other emerging factors) have 
on legislative drafting practices were collected given their role in determining 
legislative passage.

Two classifier techniques, artificial neural networks and the nearest neighbour 
were trained using 200 legislative data and tested using 100 legislative data and 
the performance results were at 0.71 for the nearest neighbour technique and 0.72 
for the artificial neural network for passable legislation. Artificial neural network 
model is proposed for purposes of this study given its performance and flexibility. 

Key Words: Artificial Intelligence, Artificial Neural Network, Nearest 
Neighbour Classification, Legislative Drafting, Model, Optimization.
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1.  Introduction
Voermans and Verharen, [1993] are of the view that legislative drafting as a 
pertinent component of law-making process involves making decisions from a set 
of alternatives. It is a process in which the legislative draftsman weighs different 
alternative solutions. In artificial intelligence-oriented systems, an attempt is made 
to represent the knowledge needed to solve a certain legal or legislative problem in 
a way which allows computer systems to ‘reason’ with it. The duo are of the view 
that building such artificial intelligence-based systems requires accurate insight into 
how specific legal problems are solved and the kind of specific knowledge used 
during the problem solving process. Legislative drafting involves a much different 
and complex knowledge and reasoning to be represented in a computer system.

However, AI-based tools can be achieved through building tools for specific parts of 
the legislative decision-making process.

Artificial Intelligence (AI) has been successfully introduced to evaluate legislative 
drafts and verify whether drafting requirements have been met [Voermans and 
Verharen, 1993]. 
The relationship between Artificial Intelligence and Artificial Neural Networks 
(ANNs) is derived from the contention of Collins and Tricot [2008]  that in theory 
ANN’s  adjustment of weights is a form of ‘learning’ and therefore ANN is considered 
a form of artificial intelligence.

Although compliance with drafting requirements imply a good draft that could be 
passed into law, Crabbe [1993] sums up the basis of legislative drafting to the effect 
that the end product of legislative drafting should take cognizance of the cultural, 
economic, political and social conditions of the society within which it is intended to 
operate; and that any of these or a combination thereof forms the basis of legislative 
drafting.
 
The legislative drafting process is built on the basic unit of language - a sentence, 
which constitutes the provision to sanction, prohibit, mandate or even protect a given 
right. Every provision of a bill thus must constantly, where applicable, address the 
questions of: ‘who’, ‘when’, ‘where’, ‘why’, ‘which’ and ‘how’ aspects of the bill 
[Crabbe, 1993]. Complying with all these questions may raise other questions and 
Crabbe [1993] contends that a satisfactory answer to these raised questions would 
address the objectives of the intended law, the essence of which are tabulated 
below:
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Table 1

The contention therefore, is that addressing the questions of ‘who’, ‘when’, ‘where’, 
‘why’, ‘which’ and ‘how’ aspects of the bill (which forms compliance with the 
drafting instructions and the ingredients that a workable bill should have) without 
considering the likely impact of the social, political, economic and cultural conditions 
(environmental factors) of society at a given time, does not reflect a complete measure 
on the passage of a given bill into law. 

This measure could be achieved if a tool is introduced to address the extent to which 
the environmental factors influence the passage of a given law. This would involve 
identifying these factors and determining the influence each of them have for a bill 
to pass into law. The derived information will also help determine the underlying 
reasons for non-passage.

Therefore the event of a bill being classified as good or bad will depend on the extent 
to which the environmental factors influence are accommodated.

2.  Legislative Drafting Problem
Legislative drafting is a complex decision-making process requiring great skill and 
knowledge aimed at the enactment of legislation [Voermans and Verharen, 1993]. 

The search for the optimal solution in the solution space involves the use of 
decisions based on convincing arguments. The most convincing arguments will be 
the arguments which rate very high in the legislative discourse in which legislative 
draftsmen come together with politicians, members of parliament, interested parties, 
lobby groups, etc. [Hage, 1993]. Likewise, the search for authoritative arguments 
and their appropriateness is a process which can be conceptualised, modelled and 
formalised into computer systems.
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2.1  Classification Problem
The most frequently encountered decision making tasks of human activity is the 
one of classification. The task of classification occurs when an object needed to 
be represented by a feature vector is to be assigned to one of the many predefined 
classes. The aim of classification is to find a classification decision model that 
minimises the number of classification errors on future or test data, that is, the data 
that has not been used to build the model.  Many problems in business, science, 
industry and medicine can be treated as classification problems. Examples cited in 
literature include bankruptcy prediction, medical diagnosis, quality control, speech 
recognition, and handwritten character recognition [Mitchell, 1997]. 

The classification problem then requires the formulation of a model and the 
decision rule or mapping function with which a classification problem can be solved 
[Negnevitsky, 2002]. If the decision rule is known, the development of a classifier 
will perform classification using the selected features and the decision rule. However, 
if the decision rule cannot be formulated and formalised, then the classifier could be 
used to develop the rule from the learning process.

In most of the classification problems, the formalisation of the decision rule is very 
difficult or impossible at all [Negnevitsky, 2002]. In learning processes, knowledge 
is accumulated from previously encountered training examples. The learning process 
is successful if the trained model is able to approximate the decision rule.  Human 
beings use the brain to carryout complex classification tasks very successfully once 
exposed to learning examples.

3.  Artificial neural network 
A neuron is a specialised biological cell that processes information. It’s composed 
of a roughly spherical cell body called soma. The signals generated in soma are 
transmitted to other neurons throughout reaching tree-like branches, the axon 
and the dendrites. At the terminals of these dendrites are the synapses. A synapse 
is an elementary structure and functional unit between two neurons [Mitchell, 
1997]. When the signal reaches the synapse’s terminal, certain chemicals called 
neurotransmitters are released. The neurotransmitters diffuse across the synaptic gap, 
to enhance or inhibit, depending on the type of the synapse, the receptor neuron’s 
own tendency to emit signals. The synapse’s effectiveness can be adjusted by the 
signals passing through it so that the synapses can learn from the activities in which 
they participate.
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The ability to learn is fundamental to intelligent computer systems. Although 
a precise definition of learning is difficult to formulate, a learning process in the 
context of ANN can be viewed as the problem of updating network’s connection 
weights from training examples so that the network can effectively perform a specific 
task [Mitchell, 1997]. The network’s performance improves over time by iteratively 
updating the weights of the network. Instead of following rules specified by a human 
expert, ANNs appear to learn underlying input to output relationships from a given 
collection of representative examples.

The brain is a highly complex, nonlinear and parallel information processing system 
comprising basic processing units, the biological neurons [Kaastra and Boyd, 1996].  
For example, many tasks that human beings and animals perform very fast and easily 
are still hard for conventional computers. A number of attempts have been made 
to investigate and model the functionalities of the brain. These models developed, 
exhibit some form of learning abilities that form the basic notation of intelligent 
systems.

Artificial neural networks are powerful and flexible methods have been successfully 
used for pattern recognition, classification and forecasting, [Kaastra and Boyd, 
1996]. Artificial neural network, as defined by Pankaj [2008], is an interconnected 
group of artificial neurons that uses mathematical model or computational model for 
information processing based on a connectionist approach to computation. ANNs 
are practically non-linear statistical data modelling tools, which are applicable in 
modelling complex relationships between inputs and outputs or finding patterns in 
data.

The application of ANN to legislative drafting practices is seen in its flexibility which 
makes it adaptable. Where it cannot solve a given problem (due to changes in a 
given parameter, or the external environment, for example) then the inputs, outputs, 
number of layers, number of elements per layer, connection between the layers, the 
summation transfer, training algorithms and internal weights can be reviewed to 
achieve desired results [Negnevitsky, 2002].

Its flexibility can be further derived from Pankaj’s [2008] definition, that ANN is 
an adaptive system that changes structure based on external or internal information 
that flows through the network. In applying the classification technique adopted by 
Artificial Neural Network on a given legislation, to determine its passage or not, the 
choice from which a decision can be made is reduced to a binary classification which 
is the dictated threshold to be achieved in this study. 



56

The application of artificial neural network techniques is being introduced at the 
critical stage of the drafting process requiring decision making and determining 
whether a given piece of legislation will pass into law, once the environmental factors’ 
influence have been accommodated. ANN is introduced to predict the passing and 
non passage of legislation.

4.  Legislative Drafting Model
The main actors in the legislative drafting process are the Executive (originate 
the legislative policy), Legislature (debate and pass the law) and the Judiciary 
(implements the law) as represented in Figure 1. The drafting process is guided by 
the operations of these actors and drafting principles, checklist or requirements from 
the Draftsman. The external/environmental factors however influence the legislative 
drafting process from conception (Executive), its drafting stage (Draftsman), and 
its passage (Legislature).  The implementation phase (Judiciary), which is a post 
drafting stage may raise legal and constitutional issues, which are accommodated 
at the Executive stage, involving amendment of the laws or even enactment of new 
laws as a result of dictates by the environmental factors. 

Figure 1 Legislative Drafting Model

l
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Figure 2 Proposed Legislative Drafting Mode

This overall aim of introducing ANN between the drafting process and legislature 
stages is to reduce on the chances of the legislation’s non-passage into law. The 
application of the MLP into the foregoing representation is being introduced at this 
critical stage of the drafting process requiring decision-making and determining 
whether a given piece of legislation will pass, once the environmental factors’ 
influence have been accommodated. 

The design of the model in Figure 2 takes care of the social, political, economical, 
cultural and other emerging issues as external/environmental factors, represented as 
the five input parameters at the input layer of the ANN.  The network processes the 
inputs and outputs the passage or non passage of the legislation.

 4.1  Data acquisition and processing
A total of 300 legislative data was collected from legislative drafting experts and 
practitioners, law makers, policy makers and the law implementers. Corroborating 
data in the form of documentary analysis and investigations augmented this process. 
Each of the legislative data collected was subjected to a rating/scaling technique 
given each of the environmental factor’s influence on it on a scale of 5, 4, 3, 2, and 1, 
respectively. The environmental factors identified being Social, Political, Economical 
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and Cultural. An additional attribute (Others) was introduced in the study to take 
care of emerging trends and developments in the legislative drafting practices in the 
country. Some of the indicators for each of the environmental factors’ influence are 
highlighted below:

(i) Political factors (International institution/community outcry or support;  
 internal politics/government influence or support; internal opposition from  
 political parties or support; society in riots or support, etc). 
(ii) Social factors on for example Marriage law (dowry or no dowry; age limit  
 or none; form of celebration, recognition  of cultural factors , recognition  
 of foreign cultures, etc)
(iii) Cultural factors on for example marriage law, anti-homosexuality   
 bill (advocacy on form of marriage-cultural or civil; proponent or   
 opposition to abolition of bride price; foreign principles, external 
 influence from donor communities, etc)
(iv) Economic factors ( positive budgetary implication, negative budgetary   
 implications, burden on the tax-payer, relief on taxpayers, level of 
 economic growth, etc);
(v) Others (human rights issues, international/external influence/development  
 partners/donors, etc)

The foregoing environmental factors’ influence on a given bill was found to depend 
on the nature of the bill. During the rating and scaling of legislative data, at the data 
collection stage, this component was factored in. 

Some of the factors however were cross-cutting across most of the 300 legislative 
data collected; political, economical (being dominant in all) and social, cultural and 
others’ dominance were dependant on nature of legislative data.

Each of the legislative data collected formed an input into the network; 200 of which 
were training data and 100 formed the testing data. The test results, performance 
using artificial neural network technique and a comparison of performance with 
the Nearest Neighbour Technique are reported in the presentation of result and 
discussion section.

4.2  Legislative Drafting Support Systems 
Voermans and Verharen [1993] are of the view that legislative support systems 
should be developed in accordance with the specific characteristics of legislative 
activities as opposed to application of the standard approaches of legal knowledge 
base development. This, according to them, does not rule out the relevance of 
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legal computer science and Artificial Intelligence techniques for certain legislative 
activities, even though they are dependent on legal knowledge.

The duo address the use of legal informatics to assure rationality of legislation and 
argue that artificial intelligence can be employed to analyze and assist in law making, 
much the same way as it has been used to simulate legal reasoning by judges. They 
illustrate the use of Artificial Intelligence in the development of the Legislative 
Design and Advisory System (LEDA) which guides users through an interactive 
drafting checklist and assesses legislative drafts to verify whether important drafting 
requirements are met. 

However, Hage [1993] contends that the development and maintenance of 
legislation has a lot in common with the development and the maintenance of 
software, calling for intelligent Computer Assisted Legal Engineering Tools. He 
contends that information network can be used for legislative drafting, maintenance 
of legal knowledge systems, version management of legislation, and development 
of documentation of legislation. The network makes it possible to link connected 
pieces of information from different representations of the law.

Koerdelaas [1993] designed a system-Expertisze which was used to detect defects 
in the legislation. The text of the legislation was first modelled using the Knowledge 
Representation Language (KRL) and the knowledge base. The knowledge base was 
compiled and the system was able to model and detect errors in 13 sections of the 
law which formed a substantial portion of the law. The foregoing Expertisze System 
by Koerdelaar’s [1993] was successfully used, albeit, at the post drafting stage. 

The foregoing systems, among others have been used to support the legislative 
drafting process with success given their functionalities, however, for purposes 
of this study determining the passage and/non passage of a bill would require an 
approach which in its design accommodates the influence of the environmental 
factors in the legislative drafting process, compliance with drafting requirements 
notwithstanding. 

Crabbe [1993] summed up the basis of legislative drafting which should of essence 
accommodate the environmental factors, and the proposed model aimed at capturing 
the influence the environmental factors have in the passage and/or non passage of a 
legislation using artificial neural networks’ techniques of classification.

Multilayer Perceptron (MLP) Classifier and training algorithm
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The study adopts a multi-layered feed forward neural network. The network 
propagates the input pattern from input layer to upper layers until the output pattern 
is generated by the output layer. If this pattern is different from the desired output, 
an error is calculated and then propagated backwards through the network from the 
output layer down to the input layers. The weights are automatically modified as the 
error is propagated [Negnevitsky, 2002].

Legislative drafting being a problem solving process which is not linearly separable 
can be amenable to the technique of multi-layer neural networks/perceptron. This 
network defines its layers, in the neural net, as follows (Pankaj, 2008):

(a) input layers; this is the first layer, composed of the of artificial neurons 
 that receive neurons and combine them;  
(b) hidden layers/ units; this is a layer of artificial neurons between the layer  
 connected to inputs and the layer connected to outputs; it may not be clear  
 to a human observer what the individual units in this layer presents; and
(c) output layers; this is the final layer, composed of artificial neurons that   
 combine results from the neurons in the hidden layer and produce outputs.

According to Negnevitsky [2002] the most popular method of training a multilayer 
perceptron is the back propagation, which is a supervised method of learning with 
the algorithm taking two phases. The supervised learning paradigm is employed 
in the ANN to learn the relationship between the input and the desired output 
[Pankaj, 2008]. The training data will consist of input objects (different rated/scaled 
legislative data) and desired outputs. The goal is to have the output function classify 
the legislative data’s passage into law accordingly.

4.3  Learning in MLP networks
Scholarly literature in this field shows that the connection weights and threshold 
in a neural network are adapted during training to a given desired network output. 
By changing the connection weights of the network through various algorithms, 
the neural networks can be adapted to estimate a given function. The input layer 
of the network has a set of n synaptic connections to the n inputs. Each of them is 
characterized by a weight. Each of the neurons in the proceeding layers has similar 
connections until the output neuron of the output layer. A signal xi, i=1, …, n at the 
ith input is multiplied (weighted) by the weight wi, i=1,…, n. The weighted input 
signals are summed. Thus, a linear combination of the input signals is obtained.  A 
“free weight” (or bias), which does not correspond to any input, is added to this 
linear combination and this forms a weighted sum. A nonlinear activation function 
φ is applied to the weighted sum. A value of the activation function is the neuron’s 
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output. At every neuron in the network, this is done till the network output is 
processed [Mitchell, 1997]. If threshold (T) is the desired output of a network for 
a certain input vector and Y be an actual output of a network then if T=Y, there is 
nothing to learn.  However, if T≠Y, then a neuron has to learn, in order to ensure that 
after adjustment of the weights, its actual output will coincide with a desired output. 
The error-correction learning rule determines how the weights must be adjusted to 
ensure that the updated actual output will coincide with the desired output. 

Mitchell [1997] contends that the learning algorithm consists of the sequential 
checking for all vectors from a training set, whether their classification is recognized 
correctly or not. If so, no action is required to the current weight set. If not, a learning 
rule must be applied to adjust the weights. This iterative process has to continue for 
all vectors from the training set until their classification will be recognized correctly 
or it will not be recognized just for some acceptable small amount of samples from 
the training set. 

The backpropagation algorithm was developed in the 1970s but became prominent 
in the 1980s and is still the most commonly employed learning algorithm for multi 
layered feedforward neural network However several optimization modifications 
have been made to it over the years. The steepest gradient descent and stochastic 
conjugate descent algorithms are some of the commonly mentioned in literature 
[Mitchell, 1997]. 

4.4  Nearest Neighbour Classifier and training algorithm
Yang, et al. [2007] contend that the nearest neighbour (NN) or K- nearest neighbour 
(K-NN) algorithm has to be designed for each query point. The distance measure 
between the query point and all the training data are calculated, and the query point 
is assigned the class label that most of the K-closest training data have. The KNN 
algorithm assumes that all the data points correspond to points in the d dimensional 
space. If the number of training data is N, then N such distances are calculated, and 
the closest K-training data are identified as neighbours.

The K nearest neighbor classification method is a simple and appealing approach to 
this problem of classifying objects: It finds the K nearest neighbors of query object 
in the training set, and then predicts the class label of the query object as the class 
most frequently occurring in the K neighbors. Such a method produces continuous 
and overlapping neighborhoods and uses them for each individual query so that all 
points in the neighborhood are close to the query, to the extent possible.
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Leading authors however, contend that the nearest neighbor classification becomes 
computationally less appealing with finite training samples, due to the curse of 
dimensionality. Severe bias can be introduced in the nearest neighbor method in a 
high dimensional input feature space with finite samples. As such, the choice of a 
distance measure becomes important in determining the outcome of nearest neighbor 
classification. 

5.  Presentation of results 

(i) Data collection and analysis
A total of 300 legislative data collected from legislative drafting experts and 
practitioners, law makers, policy makers and the law implementers were subjected to 
a scaling/rating technique depending on each of the environmental factors’ influence 
on each of them. Data collected comprised both passed legislation and legislation 
pending passage into law. The aim here was to determine the degree of influence of 
the environmental factors that facilitated passage of the already passed legislation 
and predict the likelihood of passage for the pending bills by still subjecting them 
to influence of the social, political, economical and cultural factors. An additional 
attribute (others) was introduced in the study to take care of emerging trends and 
developments in the legislative drafting practices in the country.

Data collected had a percentage distribution of 210 passed legislation and 90 bills 
pending passage during the period 1986 and March, 2010. Needless to mention, is 
that by the time of data analysis, some of the bills analysed were already passed into 
law.

Each of the legislative data collected was subjected to a rating/scaling technique 
given each of the environmental factor’s influence on it on a scale of 5, 4, 3, 2, 
and 1, respectively, by the relevant experts, for ease of capture by the network and 
implemented using MATLAB programming language.

The 300 legislative data were split into 200 training data sets and the evaluation of 
performance was done on the 100 distinct test data sets. 

(ii) Parameter Optimization
The parameters of the network, number of neurons in the hidden layer, the algorithm 
learning rate, and momentum applied were adjusted to speed up the learning. The 
parameters were experimentally determined which is quite time consuming. Table 
2 and Table 3 show how the network structure and training algorithm were derived. 
The input parameters were normalised to have them in the forms that support the 
activation functions used. 
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(iii) Results 
Experimentally, different network structures were used and the results are indicated 
in Table 2.  A 5:3:1 network structure performed to satisfying results with 0.28 error 
rate.

Table 2 ANN Structure

Given the 5:3:1 network structure that performed with satisfying results, the same 
network was subjected to five different learning algorithms and results are indicated 
on Table 3, below. 
The network was adaptable with satisfying results using training algorithms of 
gradient descent backpropagation with momentum with an error rate of 0.28.

Table 3 Learning Algorithms

(iv) Comparison of the ANN results with the Nearest Neighbor Techniques
The nature of the legislative data to be classified usually influences the classifier 
performance and a comparison in this study has been done using two classifier 
techniques as tabulated below. This technique has been introduced to play an 
evaluation role to the ANN’s performance.

Table 4 show the test results and performance using the K-Nearest Neighbour 
Technique and Table 5 showing the error rate for each classifier.
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Table 4 K-Nearest Neighbour and structure

Table 5 Performance Comparison-KNN and ANN

Discussions 
The most critical stage in legislative drafting is harmonizing government interest 
and the expectation of the governed (Society). This must of essence, involve the bill 
meeting the expectations of the social, political, economic and cultural aspects of the 
governed and/or prevailing at a given time. 

The experiment follows the principle that bills are drafted to be passed into law and 
that the environment factors’ influence has to be factored in the legislative drafting 
process. The same principle can apply to underscore reasons for considering why 
bills fail and are not passed.

A 5:3:1 multilayer perceptron network structure performed to satisfying results with 
0.28 error rate for passage of legislation. A comparison of the two techniques was 
done to determine performance and suitability for legislative drafting practices. 
Looking at table of results for K-NN, we note that with over tuning the recorded 
result was achieved yet ANN techniques still performed to expectation of the study.

This classification approach does not explain how results are arrived at although 
performance as a general concept is emphasised. Needless to mention, it does not 
show instances where there are conflicting opposing forces influencing the passage/
non passage of a bill, although the output is in one direction- a passage with a given 
measure in passage. 
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The functionality of this approach does not peg any formula to achieve a given 
performance. This could only be achieved experimentally.  This likewise applies 
to the process of obtaining best structures and the algorithm. Given the size of the 
structure of this model, it is envisaged that its applicability to a big structure is time 
consuming and the repetitive/iterative approach is equally time consuming.

6.  Conclusion and Recommendations
The research findings aim at informing and influencing policy and practices in 
the country’s legislative drafting practices. Notably according to data collected, in 
order of priority, for a developing country like Uganda generally, is the political, 
economical, social, cultural and others (human rights, international intervention, 
etc) factors influencing legislative passage. The approach adopted however reports a 
collective influence on the legislative process.

The same technique can be replicated to determine likely factors that may undermine 
the passage of any legislation, given the fact the environmental factors influence are 
part and parcel of the legislative drafting process.
 
In order to capture data, scaling and rating of each of the environmental factors’ 
influence could only be done by the experts, yet interesting avenues could be explored 
on how to capture this knowledge, given the time consuming factor. 

However the extent to which ANN is amenable to the legislative drafting practices 
in the country is promising given the performance results reported.

The influence of environmental factors cannot be underestimated, yet the law 
making actors need to check the absurdities that characterise some of the demands 
of the environmental factors. The need to strike a balance, at the earliest opportunity, 
between the legislative drafting process and the environmental factors for an effective 
legislative process can be achieved since their influence is known to have an impact 
at all the stages of the legislative drafting process.

The changing face of the environmental factors (past, present and future) also plays 
a big role in the legislative process and should be considered in the design of models 
regulating legislative drafting practices. 

7.  Future Work
The life of a given legislation, once passed into law, is occasionally influenced 
by the Constitution, which is the grand law of a given society. A constitutional 
dictate may at a given time influence all existing legislation despite the dictates 
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of the environmental factors for passage. The need for a harmonising model to 
take into account the societal changes that impact on the life of legislation and the 
constitutional implications could form an extension of this study. Noteworthy is the 
fact that the Constitutional making process in most jurisdiction, like any other law, 
is also influenced by the social, political, economic and cultural condition of the 
society at a given time.
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