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Abstract 

Present day computer applications require the representation of huge 

amount of complex knowledge and data in programs and thus require 

tremendous amount of work. Our ability to code the computer fall short of 

the demand for applications. If the computers are endowed with the 

learning ability, then our burden of coding the machine is eased (or at least 

reduced). This is particularly true for developing expert systems where the 

"bottle-neck" is to extract the expert’s knowledge and feed the knowledge 

to computers. Machine Learning will produce smarter computers capable 

of all the above intelligent behaviour. The area of Machine Learning deals 

with the design of programs that can learn rules from data, adapt to 

changes, and improve performance with experience. In addition to being 

one of the initial dreams of computer science, Machine Learning has 

become crucial as computers are expected to solve increasingly complex 

problems and become more integrated into our daily lives. This is a hard 

problem since making a machine learn from its computational tasks 

requires work at several levels, and complexities and ambiguities arise at 

each of those levels. In this research work, we examine the type of machine 

learning problems and the steps to solve a machine learning problem. 
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Introduction 
Over the last few decades the 

advancements in the field of computer 

and technology has reached 

remarkable heights. These 

technological improvisation, not only 

help in the most common areas of 

human life but also the territory of 

education, health, industries and 

others. One such example of the 

elevation in the field of computer 

technology is Machine Learning. 

Machine learning is an application of 

artificial intelligence (AI) that 

provides frameworks the capacity to 

consequently take in and enhance as a 

matter of fact without being 

unequivocally customized or 

explicitly programmed. Developed 

from the investigation of example 

acknowledgment and computational 

learning hypothesis in computerized 

reasoning, machine learning 

investigates the examination and 

development of calculations that can 

gain from and make predictions on 

data. Machine learning is firmly 

identified with (and frequently covers 

with) computational measurements, 

which additionally revolves around 

forecast making using PCs. It has solid 

connections to numerical 

streamlining, which conveys 

strategies, hypothesis and application 

spaces to the field. Though AI and 

Machine Learning have been 

progressively developing approaches 

to solve many problems, however, the 

previous approaches are still applied 

and in many real world problems a 

combination of deep and machine 

learning works best as experimentally 

proven.  In some specific areas or 

tasks, machine learning is already able 

to achieve a higher level of 

performance than people. For other 

tasks, human performance remains 

much better than that of machine 

learning systems. However, human-

level performance at visual 

recognition in more general terms 

remains considerably higher than 

these systems can achieve. 

The name machine learning was 

coined in 1959 by Arthur Samuel that 

defined Machine learning as “The 

field of study that gives computers the 

ability to learn without being 

explicitly programmed”. This is an 

older and informal definition. Tom M. 

Mitchell provided a widely quoted, 

more formal definition of the 

algorithms studied in the machine 

learning field: "A computer program 

is said to learn from experience E with 

respect to some class of tasks T and 

performance measure P if its 

performance at tasks in T, as measured 

by P, improves with experience E." I 
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will make a simple example to understand better. Imagine you have some sets 

of the pair of numbers. Then you put only 1 number of the pair into a machine 

to predict the other half of the pair (2, 4), (3, 6), (4, 9). The computer program 

has to predict the second number for (5, ?). The program first needs to find the 

logic between the pairs and then apply the same logic to predict the number. To 

find the logic is called “machine learning”. So that after finding the logic it can 

apply the same logic to predict each number. 

This follows Alan Turing's proposal in his paper "Computing Machinery and 

Intelligence", in which the question "Can machines think?" is replaced with the 

question "Can machines do what we (as thinking entities) can do?” In Turing’s 

proposal the characteristics that could be possessed by a thinking machine and 

the various implications in constructing one are. exposed. Machine Learning is 

the science of getting computers to learn without being explicitly programmed. 

It is closely related to computational statistics, which focuses on making 

prediction using computer. In its application across business problems, machine 

learning is also referred as predictive analysis. Machine Learning is closely 

related to computational statistics. Machine Learning focuses on the 

development of computer programs that can access data and use it to learn 

themselves.  

 

LITERATURE REVIEW 

Machine learning is a sub-domain of computer science which evolved from the 

study of pattern recognition in data, and also from the computational learning 

theory in artificial intelligence. It is the first-class ticket to most interesting 

careers in data analytics today. Machine learning (ML) is a core branch of AI 

that aims to give computers the ability to learn without being explicitly 

programmed. ML has many subfields and applications, including statistical 

learning methods, neural networks, instance-based learning, genetic algorithms, 

data mining, image recognition, natural language processing (NLP), 

computational learning theory, inductive logic programming, and 

reinforcement learning. Machine learning is a sub-domain of computer science 

which evolved from the study of pattern recognition in data, and also from the 

computational learning theory in artificial intelligence. It is the first-class ticket 

to most interesting careers in data analytics today (Hastie et al., 2011).  
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COMPARATIVE STUDY BETWEEN TRADITIONAL 

PROGRAMMING AND MACHINE LEARNING 

As data sources proliferate along with the computing power to process them, 

going straight to the data is one of the most straightforward ways to quickly 

gain insights and make predictions. Machine Learning can be thought of as the 

study of a list of sub-problems, these: decision making, clustering, 

classification, forecasting, deep-learning, inductive logic programming, support 

vector machines, reinforcement learning, similarity and metric learning, genetic 

algorithms, sparse dictionary learning, etc. Supervised learning or classification 

is the machine learning task of inferring a function from a labeled data (Weka, 

2016). 

In Supervised learning, we have a training set, and a test set. The training and 

test set consists of a set of examples consisting of input and output vectors, and 

the goal of the supervised learning algorithm is to infer a function that maps the 

input vector to the output vector with minimal error. In an optimal scenario, a 

model trained on a set of examples will classify an unseen example in a correct 

fashion, which requires the model to generalize from the training set in a 

reasonable way. In layman’s terms, supervised learning can be termed as the 

process of concept learning, where a brain is exposed to a set of inputs and result 

vectors and the brain learns the concept that relates said inputs to outputs. A 

wide array of supervised machine learning algorithms are available to the 

machine learning enthusiast, for example Neural Networks, Decision Trees, 

Support Vector Machines, Random Forest, Naïve Bayes Classifier, Bayes Net, 

Majority Classifier etc., and they each have their own merits and demerits. 

There is no single algorithm that works for all cases, as merited by the No free 

lunch theorem. In this project, we try and find patterns in a dataset, which is a 

sample of males in a heart-disease high risk region of South Africa, and attempt 

to throw various intelligently-picked algorithms at the data, and see what sticks 

(Schölkop et al., 2016). 

 

MACHINE LEARNING IN DAILY LIFE  

The term ‘machine learning’ is not one with high salience for the public; 

research by the Royal Society showed that only 9% of people recognize it. 

However, many people are familiar with specific applications of machine 
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learning, and interact with machine learning systems every day. Common 

applications include commercial recommender systems, virtual personal 

assistants, image processing, and a range of other systems which are pervasive, 

without many people being aware of the intelligence under the hood. While 

many of the high-profile advances in the field have been linked to gaming, and 

usually the victory of a computer over a human opponent, the applications of 

machine learning are much broader. Its functions include pattern recognition, 

anomaly detection, and clustering (Ipsos, 2017). 

 

ORIGINS AND EVOLUTION OF MACHINE LEARNING  

Despite the recent attention given to, and hype surrounding, machine learning, 

fundamental ideas in the field are not so new, with early papers being published 

over sixty years ago. Within the last decade, even the past five years, the field 

of machine learning has made revolutionary advances. These advances have 

been driven in part by the availability of large amounts of data and the 

accessibility of computing power, but also underpinned by algorithmic 

advances achieved by revisiting and re-envisioning the simple neural networks 

put forward in the 1940s and 1950s. Drawing further insights from physiology 

and neuroscience, artificial neural networks have been created in which 

hundreds of layers of processing allow systems to perform more complicated 

tasks. These so-called deep learning techniques have been responsible for some 

of the more high-profile recent advances in artificial intelligence research, such 

as the AlphaGo system’s victory over Lee Sedol, acknowledged as the strongest 

human player at the game of Go, in March 2016. This recent revolution means 

that technologies such as voice recognition or image processing, which a few 

years ago were performing at noticeably below-human levels, can now 

outperform people at some tasks (Stone, 2016). 

 

MACHINE LEARNING IN RESEARCH  

By processing the large amounts of data now being generated in fields such as 

life sciences, particle physics, astronomy, the social sciences, and more, 

machine learning could be a key enabler for a range of scientific fields, pushing 

forward the boundaries of science. Machine learning could become a key tool 

for researchers to analyze these large datasets, detecting previously unforeseen 



104  africascholarpublications@gmail.com                                                                               

 2022 
 

patterns or extracting unexpected insights. Some early examples of its use in 

scientific studies are considered below; its potential applications in scientific 

research range broadly across disciplines, and will include a suite of fields not 

considered in detail here (Kass et al., 2014). 

 

METHODOLOGY 

AN OVERVIEW OF MACHINE LEARNING 

Machine Learning (ML) is the computerized approach to analyzing 

computational work that is based on both a set of theories and a set of 

technologies. And, being a very active area of research and development, there 

is not a single agreed-upon definition that would satisfy everyone, but there are 

some aspects, which would be part of any knowledgeable person’s definition. 

The definition mostly offers is: 

Definition: Machine learning is the ability of a machine to improve its own 

performance through the use of software that employs artificial intelligence 

techniques to mimic the ways by which humans seem to learn, such as repetition 

and experience. 

 

Figure 1: Machine Learning Model  

(Source: http://www.cs.waikato.ac.nz/ml/weka) 
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Machine Learning (ML) is a sub-field of Artificial Intelligence (AI) which 

concerns with developing computational theories of learning and building 

learning machines. The goal of machine learning, closely coupled with the goal 

of AI, is to achieve a thorough understanding about the nature of learning 

process (both human learning and other forms of learning), about the 

computational aspects of learning behaviors, and to implant the learning 

capability in computer systems. Machine learning has been recognized as 

central to the success of Artificial Intelligence, and it has applications in various 

areas of science, engineering and society. 

 

WHY MACHINE LEARNING? 

To answer this question, we should look at two issues: 

The Goals of Machine Learning: The goal of ML, in simples words, is to 

understand the nature of (human and other forms of) learning, and to build 

learning capability in computers. To be more specific, there are three aspects of 

the goals of ML. 

1. To make the computers smarter, more intelligent. The more direct 

objective in this aspect is to develop systems (programs) for specific 

practical learning tasks in application domains. 

2. To develop computational models of human learning process and 

perform computer simulations. The study in this aspect is also called 

cognitive modeling. 

3. To explore new learning methods and develop general learning 

algorithms independent of applications. 

 

TYPES OF MACHINE LEARNING   

The types of machine learning algorithms differ in their approach, the type of 

data they input and output, and the type of task or problem that they are intended 

to solve. Broadly Machine Learning can be categorized into four categories:  
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Figure 2: Types of Machine Learning 

(Source:http://www.cs.waikato.ac.nz/ml/weka) 

I. Supervised Learning  

II. Unsupervised Learning  

III. Reinforcement Learning  

IV. Semi-supervised Learning   

Machine learning enables analysis of massive quantities of data. While it 

generally delivers faster, more accurate results in order to identify profitable 

opportunities or dangerous risks, it may also require additional time and 

resources to train it properly. 

Supervised Learning: Supervised Learning is a type of learning in which we 

are given a data set and we already know what are correct output should look 

like, having the idea that there is a relationship between the input and output. 

Unsupervised Learning: Unsupervised Learning is a type of learning that 

allows us to approach problems with little or no idea what our problem should 

look like. Reinforcement Learning: Reinforcement learning is a learning 

method that interacts with its environment by producing actions and discovers 

errors or rewards. Trial and error search and delayed reward are the most 

relevant characteristics of reinforcement learning. This method allows 

machines and software agents to automatically determine the ideal behavior 
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within a specific context in order to maximize its performance. Simple reward 

feedback is required for the agent to learn which action is best.   

Semi-Supervised Learning: Semi-supervised learning fall somewhere in 

between supervised and unsupervised learning, since they use both labeled and 

unlabeled data for training – typically a small amount of labeled data and a large 

amount of unlabeled data. The systems that use this method are able to 

considerably improve learning accuracy. Usually, semi-supervised learning is 

chosen when the acquired labeled data requires skilled and relevant resources 

in order to train it / learn from it. Otherwise, acquiring unlabeled data generally 

doesn’t require additional resources. 

 

EMERGING APPLICATIONS OF MACHINE LEARNING 

While machine learning is already supporting a range of systems in common 

use – as described earlier – its potential reaches much further. In areas from 

healthcare to education, and transport to social services, there are signs that 

machine learning could support improvements to the effectiveness of products 

or services, through increased precision or better tailoring of interventions. 

 

Figure 3: Applicable Areas of Machine Learning 

 (Source: http://www.cs.waikato.ac.nz/ml/weka) 
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Healthcare: In healthcare, machine learning could help provide more accurate 

diagnoses and more effective healthcare services, through advanced analysis 

that improves decision-making. 

Education: In education, machine learning can support new ways of delivering 

teaching materials, especially in the online environment, and can help teachers 

to create personalised learning plans for individual students or carry out some 

routine tasks. 

Transport and logistics: To operate safely on the roads, autonomous vehicles 

need to be able to recognise a range of environmental features, including: 

obstacles, road signs, pedestrians, and other vehicles. The range and variability 

of these features means that it is not possible to create hard-coded rules 

specifying what the vehicle will come into contact with, and how it should 

respond in different situations. Machine learning allows the vehicle to adapt to 

a range of features, and respond accordingly. 

Public services: For government, machine learning offers the promise of more 

efficient and effective services, through targeted interventions and tailoring of 

services. 

Pharmaceuticals: The pharmaceuticals sector both relies on and creates large 

amounts of data, from clinical trials, from drug efficacy studies, or from genetic 

studies. These large-scale datasets require methods to aid their analysis, in order 

to extract valuable insights that can improve research and development 

processes, and to create diagnostic tools to target medicines at patients who will 

most benefit. 

Finance: Machine learning is already used in banking and finance, for example 

in systems that detect unusual spending activity, as discussed earlier, or 

handwriting-recognition systems that allow automated teller machines to read 

cheques that have been deposited. 

Energy: Machine learning can be used to optimise energy infrastructure. It can 

analyse patterns of energy use, and use these to design systems that can respond 

more effectively to peak demands. 

Legal sector: Recent advances in natural language processing have opened a 

range of opportunities in the legal sector. Used alongside chatbot-style 

interfaces, machine learning can support systems that analyse simple legal 

queries and provide advice on those queries. 
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Manufacturing: In manufacturing, machine learning offers an opportunity to 

automate processes or make them more efficient, create personalised products, 

or enable predictive maintenance functions. 

Retail: Drawing insight from data about customers, machine learning promises 

increasingly personalised products, with outputs tailored to the needs or 

preferences of individual consumers. Machine learning can already make 

personalized product recommendations. 

 

THE CHALLENGES FACING MACHINE LEARNING   

While there has been much progress in machine learning, there are also 

challenges. For example, the mainstream machine learning technologies are 

black-box approaches, making us concerned about their potential risks. To 

tackle this challenge, we may want to make machine learning more explainable 

and controllable. As another example, the computational complexity of machine 

learning algorithms is usually very high and we may want to invent lightweight 

algorithms or implementations. Furthermore, in many domains such as physics, 

chemistry, biology, and social sciences, people usually seek elegantly simple 

equations (e.g., the Schrödinger equation) to uncover the underlying laws 

behind various phenomena. Machine learning takes much more time. You have 

to gather and prepare data, then train the algorithm. There are much more 

uncertainties. That is why, while in traditional website or application 

development an experienced team can estimate the time quite precisely, a 

machine learning project used for example to provide product recommendations 

can take much less or much more time than expected. Why? Because even the 

best machine learning engineers don’t know how the deep learning networks 

will behave when analyzing different sets of data. It also means that the machine 

learning engineers and data scientists cannot guarantee that the training process 

of a model can be replicated. 

 

ADVANTAGES AND DISADVANTAGES OF MACHINE LEARNING 

Advantages of Machine Learning   

Every coin has two faces, each face has its own property and features. It’s time 

to uncover the faces of ML. A very powerful tool that holds the potential to 

revolutionize the way things work.   
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1. Easily identifies trends and patterns - Machine Learning can review 

large volumes of data and discover specific trends and patterns that 

would not be apparent to humans. For instance, for an e-commerce 

website like Amazon, it serves to understand the browsing behaviors and 

purchase histories of its users to help cater to the right products, deals, 

and reminders relevant to them. It uses the results to reveal relevant 

advertisements to them.   

2. No human intervention needed (automation) - With ML, we don’t 

need to babysit our project every step of the way. Since it means giving 

machines the ability to learn, it lets them make predictions and also 

improve the algorithms on their own. A common example of this is anti-

virus software. they learn to filter new threats as they are recognized. ML 

is also good at recognizing spam.   

3. Continuous Improvement - As ML algorithms gain experience, they 

keep improving in accuracy and efficiency. This lets them make better 

decisions. Say we need to make a weather forecast model. As the amount 

of data, we have keeps growing, our algorithms learn to make more 

accurate predictions faster.   

4. Handling multi-dimensional and multi-variety data - Machine 

Learning algorithms are good at handling data that are multi-dimensional 

and multi-variety, and they can do this in dynamic or uncertain 

environments.   

5. Wide Applications - We could be an e-seller or a healthcare provider 

and make ML work for us. Where it does apply, it holds the capability to 

help deliver a much more personal experience to customers while also 

targeting the right customers. 

 

Disadvantages of Machine Learning   

With all those advantages to its powerfulness and popularity, Machine 

Learning isn’t perfect. The following factors serve to limit it:   

1. Data Acquisition - Machine Learning requires massive data sets to 

train on, and these should be inclusive/unbiased, and of good quality. 

There can also be times where they must wait for new data to be 

generated.   
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2. Time and Resources - ML needs enough time to let the algorithms 

learn and develop enough to fulfill their purpose with a considerable 

amount of accuracy and relevancy. It also needs massive resources to 

function. This can mean additional requirements of computer power 

for us.   

3. Interpretation of Results - Another major challenge is the ability to 

accurately interpret results generated by the algorithms. We must also 

carefully choose the algorithms for your purpose.   

4. High error-susceptibility - Machine Learning is autonomous but 

highly susceptible to errors. Suppose you train an algorithm with data 

sets small enough to not be inclusive. You end up with biased 

predictions coming from a biased training set.  

 

CONCLUSION 

Machine Learning Theory is both a fundamental theory with many basic and 

compelling foundational questions, and a topic of practical importance that 

helps to advance the state of the art in software by providing mathematical 

frameworks for designing new machine learning algorithms. It is an exciting 

time for the field, as connections to many other areas are being discovered and 

explored, and as new machine learning applications bring new questions to be 

modeled and studied. It is safe to say that the potential of Machine Learning and 

its theory lie beyond the frontiers of our imagination. 

 

RECOMMENDATION 

Many machine learning systems are and will be deployed in situations where 

they interact with humans or in settings where the data with which they interact 

is not static. This presents a number of technical challenges, opportunities and 

concerns. With these, there is need for persistent further research across all areas 

of machine Learning. 
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