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Abstract-- Machine learning is a method of data analysis that automates analytical model building. Using algorithms that iteratively learn 

from data, machine learning allows computers to find hidden insights without being explicitly programmed where to look. Because of new 

computing technologies, machine learning today is not like machine learning of the past. It was born from pattern recognition and the theory 

that computers can learn without being programmed to perform specific tasks; researchers interested in artificial intelligence wanted to see if 

computers could learn from data. The iterative aspect of machine learning is important because as models are exposed to new data, they are 

able to independently adapt. They learn from previous computations to produce reliable, repeatable decisions and results. It’s a science that’s 

not new – but one that’s gaining fresh momentum. 
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I. INTRODUCTION 

While many machine learning algorithms have been 
around for a long time, the ability to automatically apply 
complex mathematical calculations to big data – over and 
over, faster and faster – is a recent development. Here are a 
few widely publicized examples of machine learning 
applications you may be familiar with: 

 The heavily hyped, self-driving Google car? 

The essence of machine learning. 

 Online recommendation offers such as those 

from Amazon and Netflix? Machine learning 

applications for everyday life. 

 What customers are saying about you on 

Twitter? Machine learning combined with 

linguistic rule creation. 

 Fraud detection? One of the more obvious, 

important uses in our world today. 

A. Importance of machine learning : 

Resurging interest in machine learning is due to the same 
factors that have made data mining and Bayesian analysis 
more popular than ever. Things like growing volumes and 
varieties of available data, computational processing that is 
cheaper and more powerful, and affordable data storage. 

All of these things mean it's possible to quickly and 
automatically produce models that can analyze bigger, more 
complex data and deliver faster, more accurate results – even 
on a very large scale. And by building precise models, an 
organization has a better chance of identifying profitable 
opportunities – or avoiding unknown risks. 

 Data preparation capabilities. 

 Algorithms – basic and advanced. 

 Automation and iterative processes. 

 Scalability. 

 Ensemble modeling. 

B. Usage of Machine Learning: 

Financial services: 

Banks and other businesses in the financial industry use 
machine learning technology for two key purposes: to 
identify important insights in data, and prevent fraud. The 
insights can identify investment opportunities, or help 
investors know when to trade. Data mining can also identify 
clients with high-risk profiles, or use cyber surveillance to 
pinpoint warning signs of fraud. 

Health care 

Machine learning is a fast-growing trend in the health 
care industry, thanks to the advent of wearable devices and 
sensors that can use data to assess a patient's health in real 
time. The technology can also help medical experts analyze 
data to identify trends or red flags that may lead to improved 
diagnoses and treatment.  

Government 

Government agencies such as public safety and utilities 
have a particular need for machine learning since they have 
multiple sources of data that can be mined for insights. 
Analyzing sensor data, for example, identifies ways to 
increase efficiency and save money. Machine learning can 
also help detect fraud and minimize identity theft. 

II. VARIOUS MACHINE LEARNING METHODS 

Two of the most widely adopted machine learning 
methodsare supervised learning and unsupervised learning – 
but there are also other methods of machine learning. 

A. Supervised learning : 

This algorithms are trained using labeled examples, such 
as an input where the desired output is known. For example, 
a piece of equipment could have data points labeled either 
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“F” (failed) or “R” (runs). The learning algorithm receives a 
set of inputs along with the corresponding correct outputs, 
and the algorithm learns by comparing its actual output with 
correct outputs to find errors. It then modifies the model 
accordingly.  

Examples of Supervised Learning: Regression, Decision 
Tree, Random Forest, KNN, Logistic Regression etc. 

B. Unsupervised Learning: 

In this algorithm, we do not have any target or outcome 
variable to predict / estimate.  It is used for clustering 
population in different groups, which is widely used for 
segmenting customers in different groups for specific 
intervention. Examples of Unsupervised Learning: Apriori 
algorithm, K-means. 

C. Semi supervised learning  

Itis used for the same applications as supervised learning. 
But it uses both labeled and unlabeled data for training – 
typically a small amount of labeled data with a large amount 
of unlabeled data (because unlabeled data is less expensive 
and takes less effort to acquire). This type of learning can be 
used with methods such as classification, regression and 
prediction. 

D. Reinforcement learning : 

It is often used for robotics, gaming and navigation. With 
reinforcement learning, the algorithm discovers through trial 
and error which actions yield the greatest rewards. This type 
of learning has three primary components: the agent (the 
learner or decision maker), the environment (everything the 
agent interacts with) and actions (what the agent can do). The 
objective is for the agent to choose actions that maximize the 
expected reward over a given amount of time. Example of 
Reinforcement Learning: Markov Decision Process. 

E. Common Machine Learning Algorithms: 

Here is the list of commonly used machine learning 
algorithms. These algorithms can be applied to almost any 
data problem: 

III. COMPARISONS ANALYSIS OF MACHINE LEARNING 

ALGORITHM 

A. 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. 

B. Decision treeMachine Learning Algorithm: 

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. 

C. Artificial Neural Networks Machine Learning Algorithm: 

Artificial Neural Networks are models that are inspired 
by the structure and/or function of biological neural 
networks.They are a class of pattern matching that are 
commonly used for regression and classification problems 
but are really an enormous subfield comprised of hundreds of 
algorithms and variations for all manner of problem types. 

Firstly, it helps us understand the impact of increasing / 
decreasing the dataset vertically or horizontally on 
computational time. Secondly, it helps us understand the 
situations or cases where the model fits best. Thirdly, it also 
helps us explain why certain model works better in certain 
environment or situations. 

D. 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. 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. 

E.  K –MEANSMachine Learning 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. K Means clustering algorithm 
can be applied to group the webpages 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. 
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Algorithm Pros Cons Good at 

Linear 

regression 

- Very fast (runs in constant 

time) 

- Easy to understand the 

model 

- Less prone to over  fitting 

- Unable to model complex relationships 

-Unable to capture nonlinear relationships 

without first transforming the inputs 

- The first look at a dataset 

- Numerical data with lots 

of features 

Decision trees 

- Fast 

- Robust to noise and 

missing values 

- Accurate 

- Complex trees are hard to interpret 

- Duplication within the same sub-tree is 

possible 

- Star classification 

- Medical diagnosis 

- Credit risk analysis 

Neural 

networks 

- Extremely powerful 

- Can model even very 

complex relationships 

- No need to understand the 

underlying data 

– Almost works by “magic” 

- Prone to overfitting 

- Long training time 

- Requires significant computing power for 

large datasets 

- Model is essentially unreadable 

- Images 

- Video 

- “Human-intelligence” type 

tasks like driving or flying 

- Robotics 

Support Vector 

Machines 

- Can model complex, 

nonlinear relationships 

- Robust to noise (because 

they maximize margins) 

- Need to select a good kernel function 

- Model parameters are difficult to interpret 

- Sometimes numerical stability problems 

- Requires significant memory and 

processing power 

- Classifying proteins 

- Text classification 

- Image classification 

- Handwriting recognition 

K-Nearest 

Neighbors 

-Simple Powerful 

- No training involved 

(“lazy”) 

- Naturally handles 

multiclass classification and 

regression 

- Expensive and slow to predict new 

instances 

- Must define a meaningful distance function 

- Performs poorly on high-dimensionality 

datasets 

- Low-dimensional datasets 

- Computer security: 

intrusion detection 

- Fault detection in 

semiconductor 

manufacturing 

- Video content retrieval 

- Gene expression 

- Protein-protein interaction 
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IV. CONCLUSION  
Machine learning is not the only method in pattern 

recognition (for example, there are still many researches 
aiming to extract useful features through image and video 
analysis), it could provide some theoretical analysis and 
practical guidelines to refine and improve the recognition 
performance. In addition, with the fast development of 
technology and the burst usage of Internet, now people can 
easily take, make, and access lots of digital photos and videos 
either by their own digital cameras or from popular on-line 
photo and video collections such as Based on the large 
amount of available data and the intrinsic ability to learn 
knowledge from data, we believe that the machine learning 
techniques will attract much more attention in pattern 
recognition, data mining, and information retrieval. 
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