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Abstract
Collection and storage of data for
processing and analysis has been around
for a very long time, since the inception of
File or Database Systems. Big Data
describes the large volume of data that
bombards businesses today. Today’s data
has grown exponentially which in itself is
a big topic of discussion – Big Data: Boon
or Ban. The significance of data is not in
its raw form but in the way the data is
being used by organizations. Analyzing
Big Data, businesses can derive strategic
industry decisions and receive insights to
new product or service innovations. This
paper aims to analyze some of the
different algorithms and methods
scientists can use to evaluate Big Data and
touch upon other authors views on this
topic in our literature review section.
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algorithms do data scientists use? Figure 1
below shows the top 10 algorithms/methods
and their share of voters.The top methods
are Regression, Clustering, Decision
Trees/Rules, and Visualization. Most
popular new options in 2016, K-nearest
neighbors, PCA and Random forests.
Not all data is Big Data requiring the tools
and advanced capabilities that Big Data
applications typically require. Still advanced
analytics can play an important role in
enhancing customer experience, reducing
cost, better targeted marketing and making
existing processes more efficient. Knowing
what to do with the data gives a key
competitive advantage for businesses over
their competitors. There are several
algorithms built on statistical models that
data scientists use to create analytical
platforms. Below we will address some of
the most commonly used big data algorithms
then other authors views on algorithms
round it off with our views.

INTRODUCTION
A 2016 poll conducted by
showsthat average usage of
methods has increased by
similar poll was conducted

KDnuggets [1]
algorithms and
8.1% since a
in 2011. What
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Figure 1. Top 10 Algorithms & Methods
MOST COMMONLYUSED
ALGORITHMS
Regression Algorithms
There are many types of regression
algorithms - Linear, Logistic, Ridge, Lasso,
Logic and more. The oldest and most
commonly known is linear regression.
This algorithm is used to find approximate
real values based on predictors or
independent variables. It is used to estimate
the strength and direction of the relationship
between variables that are linearly related to
each other [2]. A relationship between linear
variables are established by plotting a best
line given by the equation
Y = aX + b
where

a is the slope, or the change in Y due to a
given change in X
b is the intercept, or the value of Y when X =
0
But is linear regression a technique worthy
of using on very large data? There are
different opinions. In general, it is used on
computations (on small data) that can easily
be carried out by a human being by design.
Ridge regression is a more robust version of
linear regression, putting constraints on
regression coefficients to make them much
more natural, less subject to over-fitting, and
easier to interpret. [3]Bayesian Regression
assumes prior knowledge about the
regression coefficients. This method is
designed for rational incorporation of prior
information (information external to the
data) into the process of analysis. By doing
so, it offers solutions on how to analyze
multiple exposures [4]
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Figure

2.

Various

Clustering
Clustering is the task of grouping a set of
objects in such a way that objects in thesame
group are more similar to each other than to
those in other groups. Below Figure 2 shows
various
Clustering
Algorithms
classifiedaccording to different categories. It
K-Means Algorithm
K-means algorithm is an effective and
powerful method in exploring the structure
in a data set. K-means clustering algorithm
partitions the dataset into “ k ” number of
subsets [7]. In K-Means each cluster is
represented by itscentroid. Centroids can be
considered as the average point, also can be
called as mean of points within the cluster.
K-means provide effective result on dataset
with numeric attributes, whereas noise and
outliers affects the effectiveness and

Clustering

Algorithms

is a main task of exploratory mining, and a
common technique for statistical data
analysis, used in many fields, including
machine learning, pattern recognition, image
analysis,
information
retrieval,
and
bioinformatics [5]. One of the most popular
clustering
methods
is
k-means

efficiency of the algorithm. K-mean
classifies n instance in a dataset to k
clusters, it finds an optimal solution which
minimizes the objective function value. [20]
K-means clustering algorithm is based on
assignment step which finds the nearest
cluster for each point using distance metrics
between the point and the cluster center. In
updating step the computing of cluster
centers will be performed based on the
current clustermember points.
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The basic algorithm is very simple:
1. Select K points as initial centroids.
2. Repeat
3. Form K clusters by assigning each point
to its closest centroid.
4. Recomputed the centroid of each cluster
until centroid does not change.
For example, if a hospital wants to open
emergency units in a state, the accidentprone regions should be identified and
located. It should be ensured that these units
are at a minimum distance from the accident
zone and at a significant distance from each
other. For this, clusters can be identified in
such a way that their centroids define the
placement of the emergency units. [6]
Over the past years, various extensions of
the classicalk-means algorithm have been
developed, for example,kernel k-means [9],
spherical k-means [10], Minkowskimetric
weighted k-means [11], fuzzy c-means [12]
etc. Themajority of them is modified to
speed up calculations orfor specific tasks.
Due to its low computational cost andeasily
parallelized process, the classical k-means
algorithmis well known for its efficiency in
clustering large data sets,but some
modifications of k-means are introduced as
veryspecific tools for big data analysis.

Decision Tree
It is a supervised learning algorithm that is
used in classification problems. A very
popular algorithm among data scientists for
data mining, decision tree works by splitting
a population in as many distinct ways as
possible. The construction of a decision tree
does not require any domain knowledge or
parameter setting, and therefore appropriate
for exploratory knowledge discovery. As it
is in tree form it is easy to understand and
assimilate by humans. [6]
Classification is done by using the most
significant attributes (independent variables)
at each level to form homogenous groups.
An added advantage is that it will work for
categorical as well as continuous dependent
variables.[8] Given below Figure 3
illustrates a typical decision tree application.
Here a given population is observed and
classified to understand routine customer
patterns better and improve the existing
business model. For heterogeneous groups,
techniques such as Gini impurity,
information gain, variable reduction, etc. are
also
used.

Figure 3. Decision Tree Applications
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Which algorithm is to beused? This is a
primary skill of a data scientist. Choosing
the right algorithm for an organization is a
combination of science and art. The
“artistic” part is based on data mining
experience, combined with knowledge of the
business and its customer base. Algorithms
play a crucial role in delivering business
queries accurately. It's always a good idea to
blend multiple techniques together to
improve your regression, clustering or
segmentation algorithms. An example of
such blending is hidden decision trees.
LITERARTURE REVIEW
Dongyu Lin & Dean P. Fosterpresent a
solution to address the problem of how to
improve the speed of variable selection
algorithms for large-scale data. They use the
classical linear model as their basis to
propose a fast and accurate algorithm,
Variance Inflation Factor (VIF) regression,
for doing feature selection. Using one-pass
search over the predictors and an efficient
computation method to test each potential
predictor VIF regression avoids the pitfalls
of linear regression such as model overfitting and marginal False Discovery Rate
(mFDR). The authors compare VIF with
classic stepwise regression, Lasso algorithm
and two other algorithms GPS and FoBa and
conclude that VIF is much faster than other
regression algorithms with feature selection
and is as accurate as the best of the slower
algorithms.
Steven L. Scott, Alexander W. Blocker
et.al state that there is a need for algorithms
that perform distributed approximate
Bayesian analyses on very large data sets
with
minimal
communication.
The
Consensus Monte Carlo breaks the data into
groups (called “shards”), gives each shard to

a worker machine which does a full Monte
Carlo simulation from a posterior
distribution given its own data, and then
combine the posterior simulations from each
worker to produce a set ofglobal draws
representing the consensus belief among all
the workers. They say that depending on
themodel, the resulting draws can be nearly
indistinguishable from the draws that would
have beenobtained by running a single
machine algorithm for a very long time.
They quote examples of consensusMonte
Carlo for simple models where singlemachine solutions are available, for
largesingle-layer hierarchical models, and
for Bayesian additive regression trees
(BART).
Shirin
Abbasi
and
Babak
Vazirihavestudied the main clustering
algorithm K-Means and suggested some
ways that consider main parameters in cloud
environments and how to improve massive
clustering. They state that K-means is one of
the main data mining algorithms available in
different software packages as open codes.
Though they say the algorithm is simple and
fast they highlight 2 problems. One,
dependency on initial cluster centers which
arises for first clusters and two, the number
of clusters that is specified with K needs to
be determined at the beginning of the
algorithm. They offer improvisations to Kmeans by implementing it with map-reduce
function this way improving the initial
cluster centers and its operational distance
between sample points. They also suggest
for greater reliability using indexing
methods in combination to clustering
algorithms.
Xiao Cai, Feiping Nie, et al. propose a new
robust large-scale multi-view K-means
clustering method tointegrate heterogeneous
representations of large-scale data. They
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address two main computational challenges
in large-scale data clustering (1) How to
integratethe heterogeneous data features to
improve
the
performanceof
data
categorizations? (2) How to reduce the
computationalcost of clustering algorithm
for large-scale applications. Using six
benchmark data sets they have demonstrated
in their paper that their proposed method
consistently achieves better clustering
performances. Using a common cluster
indicator, they search a consensus pattern
and do clustering across multiple visual
feature views. By imposing the structured
sparsitynorm on the objective function, their
method is robust to the outliers in input data.
Sudipto Guha, Rajeev Rastogi et
al.propose a new clustering algorithm called
CURE that is more robust to outliers, and
identifies clusters having non-spherical
shapes and wide variances in size. By
representing each cluster by a certain fixed
number of pointsthat are generated by
selecting well scattered points from the
cluster and then shrinking them toward the
center of the cluster by a specified fraction
the authors demonstrate that CURE adjusts
well to non-spherical shapes and dampens
the effects of outliers. The authors say that
by employing a combination of random
sampling and partitioning, CURE not only
outperforms existing algorithms but also
scales well for large databases without
sacrificing clustering quality.
Jooyeol Yun1, Jun won Seo et al present a
method to construct a fuzzy decision tree
using Iris flower data set. As the real world
contains a lot of fuzzy and uncertain data the
authors stress upon the need for fuzzy
algorithms which combine fuzzy set theory
and entropy.
Using a method of
fuzzydecision tree that uses the distance

from an average for the index of uncertainty
the authors propose a fuzzy decision tree
induction method for fuzzy data of which
data is obtained by a membership function.
They conduct an experiment inorderto
provethevalidity, and to compare it with
former ID3 algorithm.

CONCLUSION
A survey of more than 400 executives in
many sectors revealed that companies with
better analytics capabilities were twice as
likely to be in the top quartile of financial
performance in their industry, five times
more likely to make decisions faster than
their peers and three times more likely to
excel [20]. Business is really a contract
between people. The more information the
provider of products or services has about a
customer, the better it can help. When used
to enhance the customer experience, big data
doesn’t just offer benefits to businesses; it
can help all of us.
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