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Abstract— Traditionally, computers and other machine has
been changing and there is a focus on learning machines that
do not require explicit programming. These machines work
on algorithms that can learn using the input data and then use
the information collected to perform future actions on new
data. There are different algorithms that have been developed
in the area of machine learning. This work is a review of work
done in the area of machine learning and advancements in
machine learning field. The work start with categories and
descriptions of various algorithms used in machine learning
and also reviews some of the work done in this field.
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. INTRODUCTION

Humans have been fascinated by the working of their own
brain since ages. There has been several attempts to
understand the working of human brain and also model the
same by many scientists. One of the goals behind these
studies has been the ability to create machine which can learn.
Computers have beenin existence for the last couple of
centuries in some form or the other. However, these
computers that humans have created till now are mainly
advanced calculators which work on stored instructions. The
computers can be programmed to follow instructions and
carry them out.

In the last few decades, there have been attempts to
provide artificial intelligence to computers. Machine learning
is a branch of Computer science that attempts to create
machine that can learn new things — with or without
intervention. Several techniques have been used in the field
of machine learning. This paper is an attempt to review some
of this progress.

Machine learning has been defined as a branch of
Artificial that works on evolving algorithms and techniques
for computers to evolve their behaviour based on empirical
data. Since learning requires information, information is
essential as inputs for the computers. An example of this is
humans is the way a child learns. Children observe their
environment and gather data. This data is processed and
information created. This information is stored for future
reference. A similar process is being attempted with
computers. Initially sample data is provided to the computers.
This data is used for learning and is processed to create useful
information. Any new data is processed based n the current
information available with the system.

Work in [1] presents a review of recent ML
approaches employed in the modeling of cancer progression.
The predictive models discussed here are based on various
supervised ML techniques as well as on different input
features and data samples. Cancer is a deadly disease and its
early diagnosis through machine learning can be extremely
useful, fast and inexpensive.

Similarly [2] discusses a comprehensive review of
recent developments in the application of machine learning
algorithms to Spam filtering, focusing on both textual- and
image-based approaches. Spam is a very irritating
phenomena which wastes a lot of time and resources and it is
important to control spam.

[3] Presents a review of algorithms that classify the
sentiments of traveler in travel reviews on travel sites and
social media based on supervised Machine Learning model.
Work in [4] discusses an overview of reinforcement learning.
Reinforcement learning is attracting increasing attention in
computer science and engineering because it can be used by
autonomous systems to learn from their experiences instead
of from knowledgeable teachers, and it is attracting attention
in computational neuroscience because it is consonant with
biological principles.

Il. TYPES OF MACHINE LEARNING

Machine learning is not a single algorithm or process but
consists of a wide variety of techniques. These techniques can
be categorized into many major categories — supervised,
unsupervised and reinforcement learning.

The oldest and the simplest class of machine
learning algorithms include supervised learning. Here, we
take a set of training data or sample data. This data is provided
as an input to the machine and is used for the purpose of
training. The machine uses this data for learning. After the
process of learning is over, we use a set of validation data to
validate the learning model. All future decisions can be taken
on the basis of the learning that has been already done the
algorithms used consist of a dependent variable or an
outcome which is dependent on a set of dependent variables.
The output is predicted on the basis of input variables. The
learning process normally includes mapping between inputs
and outputs using a function. This process goes on till the
function is accurate or learning is complete. Once we achieve
a desired level of accuracy then we assume that the training
has been done.

Another class of learning is unsupervised learning
where there is no training data. The machine considers all the
inputs and identifies patterns and the data sets and classifies
them into distinct categories of subsets. In these types of
algorithms, there is no estimation or prediction involved and
there are no dependent and independent variables.
Unsupervised learning is often used for clustering a set of
data in different group an example of this is segmentation of
customers or users into different groups for specific purposes.
These groups can then be treated or targeted according to the
requirements. In these types of algorithms, the computer is
trained to take specific clustering decisions. The computer
goes through an exercise where it trains itself regularly using
trial and error methods. This computer also learns from past
experience and uses this feedback to improve on its decisions
and take the most accurate business decisions.
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There is a large number of learning algorithms that
have been used in machine learning. Some of the common
ones have been listed below. These can be used depending on
the suitability of the problem at hand.

1) Linear Regression
2) Logistic Regression
3) Decision Tree
4) SVM
5) Naive Bayes
6) kNN
7) K-Means
8) Random Forest
9) Dimensionality Reduction Algorithms
10) Gradient Boosting algorithms
- GBM
— XGBoost
—  LightGBM
— CatBoost

I1l. MACHINE LEARNING ALGORITHMS

There are a lot of Machine Learning algorithms that have
been developed, explored and used over time — in the
categories described above. Some of these algorithms are
being explored here.

Linear Regression is used to estimate real values
(price of houses, number of calls, total sales etc.) based on
continuous  dependent variable(s). In these class of
algorithms, a relationship is established between independent
and dependent variables by estimating a linear relationship.
This best fit line is known as regression line and represented
by a linear equation Y=a *X + b.

Here, X is the independent variable and Y is the
dependent variable.

These coefficients a and b are derived based on
minimizing the sum of squared difference of distance
between data points and regression line.

Linear Regression is of mainly two types: Simple
Linear Regression and Multiple Linear Regression. Simple
Linear Regression is characterized by one independent
variable. And, Multiple Linear Regression (as the name
suggests) is characterized by multiple (more than 1)
independent variables. While finding best fit line, you can fit
a polynomial or curvilinear regression. And these are known
as polynomial or curvilinear regression.

Logistic regression is used to estimate discrete
values (Binary values like 0/1, yes/no, true/false) based on
given set of independent variable(s). In simple words, it
predicts the probability of occurrence of an event by fitting
data to a logit function. Hence, it is also known as logit
regression. Since, it predicts the probability, its output values
lies between 0 and 1 (as expected). Looking at the math, the
log odds of the outcome is modeled as a linear combination
of the predictor variables.

odds= p/ (1-p) = probability of event occurrence /
probability of not event occurrence
In(odds) = In(p/(1-p))
logit(p) = In(p/(1-p)) = bO+b1X1+b2X2+h3X3....+bkXk

Above, p is the probability of presence of the
characteristic of interest. It chooses parameters that maximize
the likelihood of observing the sample values rather than that

minimize the sum of squared errors (like in ordinary
regression). Log is used because it is the best way to replicate
a step function.

Decision Tree is a type of supervised learning
algorithm that is mostly used for classification problems.
Interestingly, it works for both categorical and continuous
dependent variables. In this algorithm, the population is split
into two or more homogeneous sets. This is done based on
most significant attributes/ independent variables to make as
distinct groups as possible.

Support Vector Machine (SVM) is a classification
method. In this algorithm, each data item is plotted as a point
in n-dimensional space (where n is number of features) with
the value of each feature being the value of a particular
coordinate. Now, a line is found that splits the data between
the two differently classified groups of data. This will be the
line such that the distances from the closest point in each of
the two groups will be farthest away. The research work
carried out in [6] proposes a new approach to multilabel
classification, which is based on a framework that unifies
instance-based learning and logistic regression, comprising
both methods as special cases.

Naive Bayes is a classification technique based on
Bayes’ theorem with an assumption of independence between
predictors. In simple terms, a Naive Bayes classifier assumes
that the presence of a particular feature in a class is unrelated
to the presence of any other feature. For example, a fruit may
be considered to be an apple if it is red, round, and about 3
inches in diameter. Even if these features depend on each
other or upon the existence of the other features, a naive
Bayes classifier would consider all of these properties to
independently contribute to the probability that this fruit is an
apple. Naive Bayesian model is easy to build and particularly
useful for very large data sets. Along with simplicity, Naive
Bayes is known to outperform even highly sophisticated
classification methods. The research done in [7] compares
discriminative and generative learning as typified by logistic
regression and naive Bayes. It shows, contrary to a widely
held belief that discriminative classifiers are almost always to
be preferred, that there can often be two distinct regimes of
performance as the training set size is increased, one in which
each algorithm does better.

K Nearest Neighbours algorithm can be used for
both classification and regression problems. However, it is
more widely used in classification problems in the industry.
K nearest neighbours is a simple algorithm that stores all
available cases and classifies new cases by a majority vote of
its k neighbours. The case being assigned to the class is most
common amongst its K nearest neighbours measured by a
distance function. Work in [8] describes Text categorization
or classification is the automated assigning of text documents
to pre-defined classes based on their contents. Many of
classification algorithms usually assume that the training
examples are evenly distributed among different classes.
However, unbalanced data sets often appear in many practical
applications. In order to deal with uneven text sets, this work
proposes the neighbour-weighted K-nearest neighbor
algorithm, i.e. NWKNN.

These distance functions can be Euclidean,
Manhattan, Minkowski and Hamming distance. First three
functions are used for continuous function and fourth one
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(Hamming) for categorical variables. If K = 1, then the case
is simply assigned to the class of its nearest neighbour. At
times, choosing K turns out to be a challenge while
performing kNN modelling.

K Means is a type of unsupervised algorithm which
solves the clustering problem. Its procedure follows a simple
and easy way to classify a given data set through a certain
number of clusters (assume k clusters). Data points inside a
cluster are homogeneous and heterogeneous to peer groups.

Random Forest is a term for an ensemble of decision
trees. In Random Forest, there are collection of decision trees.
To classify a new object based on attributes, each tree gives a
classification and “votes” for that class. The forest chooses
the classification having the most votes (over all the trees in
the forest).

Dimensionality Reduction Algorithms is useful in
identifying the most significant variables in a large group of
variables when the data is large. A good example of this is the
social media information running into Peta bytes or shopping
data for a large ecommerce site.

Gradient Boosting Algorithms includes algorithms
like GBM, XGBoost, LightGBM and CaBoost. GBM is a
boosting algorithm used when there is a huge amount of data
to make a prediction with high prediction power. Boosting is
actually an ensemble of learning algorithms which combines
the prediction of several base estimators in order to improve
robustness over a single estimator. It combines multiple weak
or average predictors to a build strong predictor. These
boosting algorithms always work well in data science
competitions  like Kaggle, AV  Hackathon, and
CrowdAnalytix

The XGBoost has an immensely high predictive
power which makes it the best choice for accuracy in events
as it possesses both linear model and the tree learning
algorithm, making the algorithm almost 10x faster than
existing gradient booster techniques. The support includes
various  objective  functions, including regression,
classification and ranking.

LightGBM s a gradient boosting framework that
uses tree based learning algorithms. It is designed to be
distributed and efficient.

CatBoost is a recently open-sourced machine
learning algorithm from Yandex. It can easily integrate with
deep learning frameworks like Google’s TensorFlow and
Apple’s Core ML.

[9] presents an abstract characterization of boosting
algorithms as gradient descent on cost-functionals in an
inner-product function space.

IV. CONCLUSION

A lot of work has been done in the area of machine learning
in the last coupe of decades. Today, we have a lot of systems
that operate on the algorithms developed in this field.
However, we are still far from the concept of intelligent
machines that can learn on their own. Hence there is lot of
scope for research in this field
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