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Abstract - Machine learning addresses the question of how to build computers that improve automatically through 
experience. It is one of today’s most rapidly growing technical fields, lying at the intersection of computer science and 
statistics, and at the core of artificial intelligence and data science. Recent progress in machine learning has been driven both 
by the development of new learning algorithms and theory and by the ongoing explosion in the availability of online data 
and low-cost computation. The adoption of data-intensive machine-learning methods can be found throughout science, 
technology and commerce, leading to more evidence-based decision-making across many walks of life, including health 
care, manufacturing, education, financial modelling, policing, and marketing. 
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I. INTRODUCTION 
 
At the outset, I would like to explain how Machine 
learning has become a method of data analysis that 
automates analytical model building. Machine 
learning is a process that is being done on the basis of 
a few observations or on availed data. In other words, 
ML is about learning to do better in the future based 
on What one has experienced n the past. Using 
algorithms that iteratively learn from data, machine 
learning allows computers to find hidden insights 
without being explicitly programmed where to look.  
Hence, Machine learning is a core sub-area of 
artificial intelligence. When exposed to new data, 
computer programs are enabled to learn, grow, 
change, and develop by themselves. 
The following are a few examples of Machine 
Learning: 
 Face Detection: Find faces in images 
 Topic Spotting: Categorizing the articles 
 Medical Diagnosis: Diagnose a patient as a 

sufferer or non-sufferer of some disease.  
 Fraud Detection: Identify credit card transactions 

which may be fraudulent. 
 Weather Prediction: Predict ,for instance , 

whether or not it will rain tomorrow. 
 
II. ARTIFICIAL INTELLIGENCE: WHAT IS 
ARTIFICIAL INTELLIGENCE? 
 
 It is a branch of Computer Science dealing with the 
simulation of intelligent behaviour in computers. The  
world famous companies like Google, Yahoo, 
Facebook, Baidu  and so forth have spent millions of 
dollars on developing new algorithms of AI. The core 
problems of AI are related to knowledge, reasoning, 
problem solving, perception, learning and so on. 
 
GOALS OF ARTIFICIAL INTELLIGENCE: 
The goals of research in Artificial Intelligence are: 

 To develop a technology whereby computers 
behave intelligently, for example: Intelligent 
behaviour by simulated persons or other actors in 
a computer game 

 To foster the development and understanding of 
Artificial Intelligence and its applications 
worldwide. 

 To promote interdisciplinary exchanges between 
Artificial Intelligence and other fields of 
information processing. 

 To contribute to the overall aims and objectives 
and further development of IFIP as the 
international body for Information Processing.  

 
III. ORIGIN & EVOLUTION OF MACHINE 
LEARNING 
 
For 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 Alpha Go system’s victory over Lee Sedol, 
acknowledged as the strongest human player at the 
game of Go, in March 2016.  
 
IV. ARCHITECTURE 
 
The machine learning process involves two phases. 
Phase 1: Learning  
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Here in phase 1 , the trained data is sent to pre-
processing where the data is pre-processed. Suppose 
if the data is in image format then process the image 
performs some operations if necessary(like as 
normalization, dimension reduction etc).The 
processed data is sent to learning where use different 
learning styles and algorithms in order to solve the 
problem .Later the produced result is sent to error 
analysis here it evaluates the data and modifies the 
result if there are any errors. 
 
Phase 2: Prediction  

 
In phase 2 it uses some previous models and it takes 
the given input to predict the data. 
 
V. LEARNING STYLES IN MACHNE 
LEARNING 
 
There are so many algorithms available that it can 
feel overwhelming when algorithm names are thrown 
around and you are expected to just know what they 
are and where they fit.I want to give you two ways to 
think about and categorize the algorithms you may 
come across in the field. 
 The first is a grouping of algorithms by the 

learning style. 
 The second is a grouping of algorithms by 

similarity in form or function (like grouping 
similar animals together). 

 
There are three  main learning styles or learning .This 
taxonomy or way of organizing machine learning 
algorithms is useful because it forces you to think 
about the roles of the input data and the model 
preparation process and select one that is the most 
appropriate for your problem in order to get the best 
result. 
 
VI. ALGORITHMS BY LEARNING STYLE  
 
1. Supervised Learning:  
This kind of a learning is possible at instances when 
the inputs and the outputs are clearly identified, and 
algorithms are trained using labelled examples. To 
understand this better, let’s consider the following 

example: an equipment could have data points 
labelled ‘F’(failed) or ‘R’ (runs).The learning 
algorithm under supervised learning would then 
receive a set of inputs along with the corresponding 
correct output to find errors. Based on this, it would 
further modify the model accordingly. This is a form 
of pattern recognition, as supervised learning happens 
through methods like classification, regression, 
prediction and gradient boosting, supervised learning 
uses patterns to predict the values of the label on 
additional unlabeled data. 
Supervised learning is hence more appropriate and 
commonly used in applications where historical data 
predicts future events. Examples will be: prediction 
of occurrences of fraudulent credit card transactions. 
 

 
 
2. Unsupervised Learning: 
Unlike supervised learning, unsupervised learning is 
used against data that has no historical data. The 
algorithm has to explore the surpassed data and must 
find the structure. This kind of learning works best in 
transactional data – for instance, it helps in 
identifying customer segments and clusters with 
certain attributes who can be treated similarly to 
marketing campaigns. Popular techniques where 
unsupervised learning is employed, includes: self-
organizing maps, nearest neighbour mapping, 
singular value decomposition, and k-means 
clustering. Basically, online recommendations, 
identification of data outliers, segment text topics, are 
all example of unsupervised learning.  
 

 
 
3. Semi-supervised Learning:  
As the name suggests, semi-supervised learning is a 
bit of both – supervised and unsupervised learning 
and uses both labelled and unlabeled data for training. 
In a typical scenario it would use small amount of 
labelled data with large amount of unlabeled data, the 
reason being that, unlabeled data is less expensive 
and takes less effort to acquire. 
This type of learning can again be used with methods 
such as classification, regression, and prediction. 
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Examples of semi-supervised learning would be face 
and voice recognition techniques. 
 

  
4. Reinforcement Learning:    This is a bit similar to 
the traditional type of data analysis as the algorithm 
discovers through trial and error and decides which 
action results in greater rewards. Three major 
components can be identified in its functioning – the 
agent, the environment, and the actions. The agent is 
the learner or decision-maker, the environment 
includes everything that the agent interacts with, and 
the actions are what the agent can do. 
Reinforcement learning occurs when the agent 
chooses actions that maximizes the expected reward 
over a given time. This is best achieved when the 
agent has a good policy in hand. Learning the best 
policy, hence remains to be the goal in reinforcement 
learning. Machine Learning algorithms : According 
to a recent study, machine learning algorithms are 
expected to replace 25% of the jobs across the world, 
in the next 10 years. With the rapid growth of big 
data and availability of programming tools like 
python and R–machine learning is gaining 
mainstream presence for data scientists. Machine 
learning applications are highly automated and self-
modifying which continue to improve over time with 
minimal human intervention as they learn with more 
data.  
 

 
 
Algorithms Grouped By Similarity  
 
1) Naïve Bayes Classifier Algorithm  
It would be difficult and practically impossible to 
classify a web page, a document, an email or any 
other lengthy text notes manually. This is where 
Naïve Bayes Classifier machine learning algorithm 
comes to the rescue. A classifier is a function that 
allocates a population’s element value from one of 
the available categories. For instance, Spam Filtering 
is a popular application of Naïve Bayes algorithm. 
Spam filter here, is a classifier that assigns a label 
“Spam” or “Not Spam” to all the emails. 
Naïve Bayes Classifier is amongst the most popular 
learning method grouped by similarities, that works 

on the popular Bayes Theorem of Probability- to 
build machine learning models particularly for 
disease prediction and document classification. It is a 
simple classification of words based on Bayes 
Probability Theorem for subjective analysis of 
content. 
When to use the Machine Learning algorithm - 
Naïve Bayes Classifier? 

1. If you have a moderate or large training data 
set. 

2. If the instances have several attributes. 
3. Given the classification parameter, attributes 

which describe the instances should be 
conditionally independent.  

4. Sentiment Analysis- It is used at Facebook 
to analyse status updates expressing positive 
or negative emotions. 

5. Document Categorization- Google uses 
document classification to index documents 
and find relevancy scores i.e. the Page Rank. 
Page Rank mechanism considers the pages 
marked as important in the databases that 
were parsed and classified using a document 
classification technique. 

6. Naïve Bayes Algorithm is also used for 
classifying news articles about Technology, 
Entertainment, Sports, Politics, etc. 

7. Email Spam Filtering-Google Mail uses 
Naïve Bayes algorithm to classify your 
emails as Spam or Not Spam 

 
Advantages of the Naïve Bayes Classifier Machine 
Learning Algorithm 

1. Naïve Bayes Classifier algorithm performs well when 
the input variables are categorical. 

2. A Naïve Bayes classifier converges faster, requiring 
relatively little training data than other discriminative 
models like logistic regression, when the Naïve Bayes 
conditional independence assumption holds. 

3. With Naïve Bayes Classifier algorithm, it is easier to 
predict class of the test data set. A good bet for multi 
class predictions as well. 

4. Though it requires conditional independence 
assumption, Naïve Bayes Classifier has presented 
good performance in various application domains. 
 
2) K Means Clustering Algorithm 
K-means is a popularly used unsupervised machine 
learning algorithm for cluster analysis. K-Means is a 
non-deterministic and iterative method. The 
algorithm operates on a given data set through pre-
defined number of clusters, k. The output of K Means 
algorithm is k clusters with input data partitioned 
among the clusters. 
For instance, let’s consider K-Means Clustering for 
Wikipedia Search results. The search term “Jaguar” 
on Wikipedia will return all pages containing the 
word Jaguar which can refer to Jaguar as a Car, 
Jaguar as Mac OS version and Jaguar as an Animal. 
K Means clustering algorithm can be applied to group 



International Journal of Advances in Electronics and Computer Science, ISSN(p): 2394-2835 Volume-4, Issue-11, Nov.-2017 
http://iraj.in 

Machine Learning is the Prospect of Future Technology: An Elucidation 
 

132 

the web pages that talk about similar concepts. So, 
the algorithm will group all web pages that talk about 
Jaguar as an Animal into one cluster, Jaguar as a Car 
into another cluster and so on. 
 
Advantages of using K-Means Clustering Machine 
Learning Algorithm 
 In case of globular clusters, K-Means produces 

tighter clusters than hierarchical clustering. 
 Given a smaller value of K, K-Means clustering 

computes faster than hierarchical clustering for 
large number of variables. 

 
Applications of K-Means Clustering 
K Means Clustering algorithm is used by most of the 
search engines like Yahoo, Google to cluster web 
pages by similarity and identify the ‘relevance rate’ 
of search results. This helps search engines reduce the 
computational time for the users. 
 
3) Support Vector Machine Learning Algorithm 
Support Vector Machine is a supervised machine 
learning algorithm for classification or regression 
problems where the dataset teaches SVM about the 
classes so that SVM can classify any new data. It 
works by classifying the data into different classes by 
finding a line (hyper plane) which separates the 
training data set into classes. As there are many such 
linear hyper planes, SVM algorithm tries to maximize 
the distance between the various classes that are 
involved and this is referred as margin maximization. 
If the line that maximizes the distance between the 
classes is identified, the probability to generalize well 
to unseen data is increased. 
 
SVM’s are classified into two categories: 
 Linear SVM’s – In linear SVM’s the training 

data i.e. classifiers are separated by a hyper 
plane. 

 Non-Linear SVM’s- In non-linear SVM’s it is 
not possible to separate the training data using a 
hyper plane. For example, the training data for 
Face detection consists of group of images that 
are faces and another group of images that are 
not faces (in other words all other images in the 
world except faces). Under such conditions, the 
training data is too complex that it is impossible 
to find a representation for every feature vector. 
Separating the set of faces linearly from the set 
of non-face is a complex task. 

 
Advantages of Using SVM 
 SVM offers best classification performance 

(accuracy) on the training data. 
 SVM renders more efficiency for correct 

classification of the future data. 
 The best thing about SVM is that it does not 

make any strong assumptions on data. 
 It does not over-fit the data. 

Applications of Support Vector Machine  
SVM is commonly used for stock market forecasting 
by various financial institutions. For instance, it can 
be used to compare the relative performance of the 
stocks when compared to performance of other stocks 
in the same sector. The relative comparison of stocks 
helps manage investment making decisions based on 
the classifications made by the SVM learning 
algorithm. 
 
4) Apriori Machine Learning Algorithm 
Apriori algorithm is an unsupervised machine 
learning algorithm that generates association rules 
from a given data set. Association rule implies that if 
an item A occurs, then item B also occurs with a 
certain probability. Most of the association rules 
generated are in the IF_THEN format. For example, 
IF people buy an iPad THEN they also buy an iPad 
Case to protect it. For the algorithm to derive such 
conclusions, it first observes the number of people 
who bought an iPad case while purchasing an iPad. 
This way a ratio is derived like out of the 100 people 
who purchased an iPad, 85 people also purchased an 
iPad case. 
 
Basic principle on which Apriori Machine 
Learning Algorithm works: 

 If an item set occurs frequently then all the 
subsets of the item set, also occur frequently. 

 If an item set occurs infrequently then all the 
supersets of the item set have infrequent 
occurrence. 

 
Advantages of Apriori Algorithm 

 It is easy to implement and can be 
parallelized easily. 

 Apriori implementation makes use of large 
item set properties. 

 
Applications of Apriori Algorithm: 

 Detecting Adverse Drug Reactions : 
 Apriori algorithm is used for association 

analysis on healthcare data like-the drugs 
taken by patients, characteristics of each 
patient, adverse ill-effects patients 
experience, initial diagnosis, etc. This 
analysis produces association rules that help 
identify the combination of patient 
characteristics and medications that lead to 
adverse side effects of the drugs. 

 Market Basket Analysis: Many e-
commerce giants like Amazon use Apriori to 
draw data insights on which products are 
likely to be purchased together and which 
are most responsive to promotion. For 
example, a retailer might use Apriori to 
predict that people who buy sugar and flour 
are likely to buy eggs to bake a cake 

 Auto-Complete Applications 



International Journal of Advances in Electronics and Computer Science, ISSN(p): 2394-2835 Volume-4, Issue-11, Nov.-2017 
http://iraj.in 

Machine Learning is the Prospect of Future Technology: An Elucidation 
 

133 

Google auto-complete is another popular application 
of Apriori wherein - when the user types a word, the 
search engine looks for other associated words that 
people usually type after a specific word. 
 
5) Linear Regression Machine Learning 
Algorithm 
Linear Regression algorithm shows the relationship 
between 2 variables and how the change in one 
variable impacts the other. The algorithm shows the 
impact on the dependent variable on changing the 
independent variable. The independent variables are 
referred as explanatory variables, as they explain the 
factors the impact the dependent variable. Dependent 
variable is often referred to as the factor of interest or 
predictor. 
 
Advantages of Linear Regression Machine 
Learning Algorithm 
 It is one of the most interpretable machine 

learning algorithms, making it easy to explain to 
others. 

 It is easy of use as it requires minimal tuning. 
 It is the mostly widely used machine learning 

technique that runs fast. 
 
Applications of Linear Regression 
 Estimating Sales: Linear Regression finds great 

use in business, for sales forecasting based on the 
trends. If a company observes steady increase in 
sales every month - a linear regression analysis 
of the monthly sales data helps the company 
forecast sales in upcoming months. 

 Risk Assessment: Linear Regression helps 
assess risk involved in insurance or financial 
domain. A health insurance company can do a 
linear regression analysis on the number of 
claims per customer against age. This analysis 
helps insurance companies find, that older 
customers tend to make more insurance claims. 
Such analysis results play a vital role in 
important business decisions and are made to 
account for risk. 

 
A decision tree is a graphical representation that 
makes use of branching methodology to exemplify all 
possible outcomes of a decision, based on certain 
conditions. In a decision tree, the internal node 
represents a test on the attribute, each branch of the 
tree represents the outcome of the test and the leaf 
node represents a particular class label i.e. the 
decision made after computing all of the attributes. 
The classification rules are represented through the 
path from root to the leaf node. 
 
Types of Decision Trees 
Classification Trees- These are considered as the 
default kind of decision trees used to separate a 
dataset into different classes, based on the response 

variable. These are generally used when the response 
variable is categorical in nature. 
Regression Trees-When the response or target 
variable is continuous or numerical, regression trees 
are used. These are generally used in predictive type 
of problems when compared to classification. 
Decision trees can also be classified into two types, 
based on the type of target variable- Continuous 
Variable Decision Trees and Binary Variable 
Decision Trees. It is the target variable that helps 
decide what kind of decision tree would be required 
for a particular problem. 
 
Why should you use Decision Tree Machine 
Learning algorithm? 
 These machine learning algorithms help make 

decisions under uncertainty and help you 
improve communication, as they present a visual 
representation of a decision situation. 

 Decision tree machine learning algorithms help a 
data scientist capture the idea that if a different 
decision was taken, then how the operational 
nature of a situation or model would have 
changed intensely. 

 Decision tree algorithms help make optimal 
decisions by allowing a data scientist to traverse 
through forward and backward calculation paths. 

 
When to use Decision Tree Machine Learning 
Algorithm 
 Decision trees are robust to errors and if the 

training data contains errors- decision tree 
algorithms will be best suited to address such 
problems. 

 Decision trees are best suited for problems where 
instances are represented by attribute value pairs. 

 If the training data has missing value then 
decision trees can be used, as they can handle 
missing values nicely by looking at the data in 
other columns. 

 Decision trees are best suited when the target 
function has discrete output values. 

 
Advantages of Using Decision Tree Machine 
Learning Algorithms 
 Decision trees are very instinctual and can be 

explained to anyone with ease. People from a 
non-technical background, can also decipher the 
hypothesis drawn from a decision tree, as they 
are self-explanatory. 

 When using decision tree machine learning 
algorithms, data type is not a constraint as they 
can handle both categorical and numerical 
variables. 

 Decision tree machine learning algorithms do not 
require making any assumption on the linearity 
in the data and hence can be used in 
circumstances where the parameters are non-
linearly related. These machine learning 
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algorithms do not make any assumptions on the 
classifier structure and space distribution. 

 These algorithms are useful in data exploration. 
Decision trees implicitly perform feature 
selection which is very important in predictive 
analytics. When a decision tree is fit to a training 
dataset, the nodes at the top on which the 
decision tree is split, are considered as important 
variables within a given dataset and feature 
selection is completed by default. 

 Decision trees help save data preparation time, as 
they are not sensitive to missing values and 
outliers. Missing values will not stop you from 
splitting the data for building a decision tree. 
Outliers will also not affect the decision trees as 
data splitting happens based on some samples 
within the split range and not on exact absolute 
values. 

 
Drawbacks of Using Decision Tree Machine 
Learning Algorithms 
 The more the number of decisions in a tree, less 

is the accuracy of any expected outcome. 
 A major drawback of decision tree machine 

learning algorithms, is that the outcomes may be 
based on expectations. When decisions are made 
in real-time, the payoffs and resulting outcomes 
might not be the same as expected or planned. 
There are chances that this could lead to 
unrealistic decision trees leading to bad decision 
making. Any irrational expectations could lead to 
major errors and flaws in decision tree analysis, 
as it is not always possible to plan for all 
eventualities that can arise from a decision. 

 Decision Trees do not fit well for continuous 
variables and result in instability and 
classification plateaus. 

 Decision trees are easy to use when compared to 
other decision making models but creating large 
decision trees that contain several branches is a 
complex and time consuming task. 

 Decision tree machine learning algorithms 
consider only one attribute at a time and might 
not be best suited for actual data in the decision 
space. 

 Large sized decision trees with multiple branches 
are not comprehensible and pose several 
presentation difficulties. 

 
Applications of Decision Tree Machine Learning 
Algorithm 
 Decision trees are among the popular machine 

learning algorithms that find great use in finance 
for option pricing. 

 Remote sensing is an application area for pattern 
recognition based on decision trees. 

 Decision tree algorithms are used by banks to 
classify loan applicants by their probability of 
defaulting payments. 

 Gerber Products, a popular baby product 
company, used decision tree machine learning 
algorithm to decide whether they should continue 
using the plastic PVC (Poly Vinyl Chloride) in 
their products. 

 Rush University Medical Centre has developed a 
tool named Guardian that uses a decision tree  

 
APPLICATIONS 
 
There are numerous applications of machine learning. 
It's actually hard to realize how much machine 
learning has achieved in real world applications. 
Machine learning is generally just a way of fine 
tuning a system with tunable parameters. It is a way 
of making a system better with examples, usually in a 
supervised or unsupervised manner. Machine learning 
is normally applied in the offline training phase. Thus 
machine learning is used to improve the following 
applications. 
1. Face detection: The face detection feature in 

mobile cameras is an example of what machine 
learning can do. Cameras can automatically snap 
a photo when someone smiles more accurately 
now than ever before because of advances in 
machine learning algorithms. 

2. Face recognition: This is where a computer 
program can identify an individual from a photo. 
You can find this feature on Facebook for 
automatically tagging people in photos where 
they appear. Advances in machine learning 
means more accurate auto-face tagging 
software’s. 

3. Image classification: A good example is the 
application of deep learning to improve image 
classification or image categorization in apps 
such as Google photos. Google photos would not 
be possible without advances in deep learning. 

4. Speech recognition: Another good example is 
Google now. Improvements in speech 
recognition systems has been made possible by, 
you guessed right, machine learning specifically 
deep learning. 

5. Google: Google defines itself as a machine 
learning company now. It is also a leader in this 
area because machine learning is a very 
important component to it's core advertising and 
search businesses. It applies machine learning to 
improve search results and search suggestions. 

6. Anti-virus: Machine learning is used in Anti-
virus software’s to improve detection of 
malicious software on computer devices. 

7. Anti-spam: machine learning is also used to 
train better anti-spam software systems. 

8. Genetics: Classical data mining or clustering 
algorithms in machine learning such as 
agglomerative clustering algorithms are used in 
genetics to help find genes associated with a 
particular disease. 



International Journal of Advances in Electronics and Computer Science, ISSN(p): 2394-2835 Volume-4, Issue-11, Nov.-2017 
http://iraj.in 

Machine Learning is the Prospect of Future Technology: An Elucidation 
 

135 

9. Signal demonising: Machine learning 
algorithms such as the K-SVD which is just a 
generalization of k-means clustering are used to 
find a dictionary of vectors that can be sparsely 
linearly combined to approximate any given 
input signal. Thus such a technique is used in 
video compression and demonising. 

10. Weather forecast: Machine learning is applied 
in weather forecasting software to improve the 
quality of the forecast. Machine learning makes 
it relatively easier to develop sophisticated 
software systems without much effort on the 
human side. Instead of spending years 
handcrafting features or fine tuning a system 
with a lot of parameters, machine learning does 
that quicker. It also only requires training data to 
learn better features or parameters needed to 
improve a given system. 

The only drawback is that machine learning doesn't 
work well for non-convex problems or problems with 
discrete parameters that are not differentiable. 
Machine learning algorithms are applicable to many 
real-life problems. Due to it being mainly an offline 
system applied only during training, it is hard to 
realize it's importance and contributions in reality. 
 
CONCLUSION 
 
Machine learning & Artificial Intelligence(AI) has a 
very vital future, as these terms are considered as one 
of the very trending tech terms in the world of 
technology. Machine learning is one of the very 
important category of AI, that provide computer 
devices with the ability to learn without being 
explicitly programmed. It follows particular 
algorithm, which it uses for learning particular pattern 
to be executed and make appropriate decisions 
accordingly. The process of machine learning is 

similar to that of data mining, where it detects 
particular pattern and functions accordingly. 
According to Sunder Pichai, the CEO of Google Inc., 
mentioned in his recent speech about how Machine 
learning and AI going to play very important role, 
which they will be following for better innovation. 
Along with the machine learning trends, its cyber 
security is also very much necessary to deploy better 
Artificial Intelligence. In short, Machine learning is 
considered as one of the most trending technological 
methodology for better innovation. 
“Humans can typically create two or three good 
models in a week; machine learning can create 
thousands of models in a week.” 
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