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Abstract. Business analytics, big data, or data science have become the terms we meet daily,
and we get to use them, even if the meaning, scope and skills they involve are not entirely clear
to us. This paper identifies and analyzes the main definitions of Business analytics, big data
analytics, and data science to determine the similarities, differences and relationships between
these terms. A comprehensive definition of the term Business Analytics is proposed and its
current relationships with Big Data Analytics and Data Science are defined, discussing how
they might evolve as a result of current trends.
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1. Introduction

The rapid growth in the use of the term “analytics” has been accompanied by a proliferation in
the way analytics is used, and terms such as “Big data analytics-BDA” or “Business analytics-
BA” have become common in business. In the same area as Business Analytics, another term
that has been more prominent in recent years is Data Science (DS), which is also related to
data: data acquisition, data modeling, data gathering, etc. BA, BDA and DS have attracted
attention from managers, academics, software vendors, and IT consultants. As the importance
of these terms continue to increase so does the number of definitions for these concepts. At
present, there is no unanimously accepted definition for BA, BDA and DS. Also, sometimes,
the terms are used interchangeably, and this leads to confusion regarding their meaning and
how they are related. For those concerned with the training of data specialists to fill the gap in
the labor market, it is important to know how the meanings of these terms differ and overlap,
what knowledge and skills each of them involves. In this context, the primary objective of this
article is to identify and review the existing definitions of BA, BDA and DS to clarify the
similarities, differences and relationships between them. Previous efforts in this direction are
few [1], [2], [3] most do not venture into definitions, but provide descriptions of the methods
and tools used or the skills that professionals in the field should have.

2. Business analytics versus Big data analytics and Data Science: a review of definitions
In the following, we will present the results of the analyzes carried out on the terms “Business
analytics-BA”, “Big data analytics-BDA” and “Data science-DS” in order to establish the
similarities, differences and relationships between these terms. We used the following tools:
Google Trends, Google Ngram, WordItOut and SAS JMP Text explorer.
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2.1. Analysis with Google trends and Google Ngram Viewer

Google Trends was used to create a context for keyword searches related to these terms. Figure
1 depicts the relative number of searches for the terms “Business Analytics”, “Big data
analytics” and “Data science” between January 2004 and February 2019.

We observe that the term “Data science” is more popular than “Big data analytics” and
“Business analytics”. In February 2019, “Data science” had a relative search score of 100 (that
means that this term has a very high popularity) and “Big data analytics” with a score of only
9. Also, it is obvious that searches for all terms are on a steady increase. We observe that BDA
has a score of 0 until 2011, meaning there was not enough data for this term until 2011.
Google Ngram Viewer was used then to see the frequency of using a word in printed text
between 1500 and 2008. A Google Ngram search for the terms BA, BDA and DS for the period
1966-2008 shows the number of mentions for these terms in the corpus of books (Figure 2).
The use of the term "Business analytics” started to rise in 1995 and a more detailed search
highlights the first reference to this concept in [4] where BA was considered a quantitative
method. “Big data analytics” is not found in corpus of books between. For Data science (or
“the science of datalogy”) the first definition was given by Peter Naur, in 1966 [5].

feb. 2019

Figure 1. Interest overtime in key search terms -Google Trends.
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Figure 2. Relative interest in key terms Google Ngram Viewer

2.2. Text analyses of definitions

Until now, the terms BA, BDA and DS have been defined in many ways. Also, sometimes, DS
and BDA or BA and BDA are used interchangeably, and this leads to confusion regarding their
meaning and how they are related. We examined industry professionals’ blogs/websites and
literature (only books) that deals with these terms to synthesize definitions and describe the
relationships and differences between them. These definitions are grouped into two categories:
the definitions provided by industry professionals and experts on their blogs/websites and the
definitions provided by researcher’s books. The definitions found in the top 15 results of a
Google Search have been processed and analyzed, identifying for each of them the focus and
focus on data, technologies, analytical methods and skills. The results of this analysis were
synthesized in Table 1. To understand the content of the 15 definitions, a Word Cloud was
generated using the Worditout tool (https://worditout.com/word-cloud/create) as shown in
Figure 3. The word cloud displays the words used in the definitions that have a minimum
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occurrence frequency= 2. The font size of the words indicates the occurrence frequency that
these words are used in the definitions. We observe that the most used words in BA definitions
are: “‘business”, “analytics”, and “data”. The most used words in BDA definitions are: “data/big

2 ¢

data” and “analytics” and the most used words in DS definitions are: “data”,

information” and

“business”. Also, we observe that the most used word in BA definitions is “busmess and the

most used word in BDA/DS definitions is “data”.
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Figure 3. Word cloud for BA -BDA -DS

To determine the most common terms and phrases in the definitions, we used the JMP Text
explorer-SAS tool. We combined the related terms. Also, we eliminated the words that are not
relevant for analysis. As shown in Figure 4 (a) there are 49 unique terms in 15 definitions of
BA. They are listed below on the left side and sorted by frequency. The most common terms

for BA are: “data”, “business” and “analytics”.
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Figure 4. Text Explorer Output for BA versus BDA versus DS
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On the right side of Figure 4 (a), there is a list of phrases common to the definitions. The
phrases “decision making” and “predictive analytics” have the most occurrences for BA. Also,
the phrases “big data” and “data sets” have the most occurrences for BDA and the phrases
“machine learning” and “big data” have the most occurrences for DS. The most common terms

for BDA are: “data”, “analysis” and “big” and for DS are “data

29 ¢

information” and “business”

Also, we observe that the most used word in BA/BDA/DA definitions is “data”. Figure 5
display a Venn diagram that illustrates the similarities and the differences found between the
definitions. What have in common these definitions? The common words of all definitions are
data (big data), information, analysis, decision-making, analytics and business. Finally, Table
1 synthetically presents the main similarities and differences between the examined terms.

Table 1. Comparative analysis of definitions

Business analytics-BA
(decision centric)

Big data analytics-BDA
(data centric)

Data science-DA
(data centric)

- “a process of transforming data
(sometimes big data) into insight;”
6], [71, [9], [12], [13], [14]

- “process of collecting,
organizing, transforming
and analyzing big data”
[61, [8], [101, [11], [15],
[16], [17], [18]

- “deals with the creation of insights or
data products from a given set of data files
(usually in unstructured form), using
analytics methodologies;” [19]

- “a field of Big Data geared toward
providing meaningful information based
on large amounts of complex data;” [20]

- “the collection of skills,
technologies, applications and
systems that used by organizations to
improve business performance and
business decision-making;”

[10], [15], [21], [23]

- “is the collection of
analytics technologies to
collect, organize and
analyze big data;” [24]

- “systems that enable end-
user access to and analysis
of data;” [25]

- “lies at the intersection of hacking skills;
math and statistics knowledge; substantive
expertise;” [26]

- “refers to the collective processes,
theories, concepts, tools and technologies
that enable the review, analysis and
extraction of valuable knowledge;” [8]

- “is a multidisciplinary blend of data
inference, algorithm development, and
technology in order to solve analytically
complex problems;” [27]

- “a multi-disciplinary field that: uses
scientific methods, processes, algorithms
and systems to extract knowledge and
insights from data;” [22], [19]

- “methods and techniques pursued
during the process of exploration
data;” [8], [29], [30]

- “include predictive and
prescriptive analytics,
advanced analytics
techniques that operate on
big data;” [22], [28], [31],
[32]

- “combines machine learning, statistics,
advanced analysis, and programming;”
[22]

- “combines social sciences, advanced
statistics, and computer engineering skills
to acquire, store, organize, and analyze
information across a variety of sources;”
[28]

- “is creating insight-driven
manufacturing;” [11]

- “is the business application of machine
learning, artificial intelligence and other
quantitative fields;” [33]

- “is the discipline of making data useful;”
[34]

- “the science of dealing with data;” [5]

- “is the art and the science of acquiring
knowledge through data;” [35]

focus on

data Yes (sometimes
refers to big data)

Yes (big data)

Yes (structured or unstructured-big data)

- statistical methods
- descriptive
analytics (reporting)
- predictive analytics
(data mining)

- prescriptive
analytics
(optimization
techniques)

analytical
methods

- statistics

- descriptive (visualization)
- predictive analytics (text
analytics, machine
learning, data mining,
natural language
processing, forecasting,
operations research,
econometrics

- statistics

- descriptive(visualization)

- predictive (machine learning, artificial
intelligence, mining)

- mathematics
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Data science-DA
(data centric)

Business analytics-BA
(decision centric)

Big data analytics-BDA
(data centric)

- quantitative
methods and
mathematical
models

- prescriptive
(optimization, simulation)

technologies | No Yes (Hadoop, MapReduce | No

and NoSQL databases)

skills very little No -programming skills, computer engineering

skills, hacking skills

Goal - to discover hidden
patterns, unknown

correlations in data

- to improve business performance - review, analysis and extraction of
valuable knowledge and information from

raw data

- to support business decision-
making;

- to help organizations
make informed business
decisions;

- generate insights that analysts and
business users translate into tangible
business value;

The most used
words
(Word cloud)

business, analytics, data data/big data, analytics data, information, business, science

The most common | data, business, analytics data, analytics, big data, information, business, insight,

terms by frequency

knowledge

(IMP)

The most common | -decision making - big data - machine learning
phrase (JMP) - predictive analytics - data sets - big data

The common analysis, analytics, big data, information, process, statistics, decision, insights, business

words (Venn)
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Figure 5. Venn diagram

3. Discussion and conclusions

An examination of BA/BDA/DS definitions reveals that terms can mean different things to
different people, depending on their business focus and their perspective. For example, BA
has been defined in terms of types of methods and techniques pursued during the process of
exploration data [8], [29], [30]. The methods mentioned include statistics, predictive analytics,
prescriptive analytics, descriptive analytics, optimization, etc. Also, BA has been defined by
some [10], [23], [15] as including “the collection of skills, technologies, applications and
systems that used by organizations to improve business performance and business decision-
making”. Finally, BA has been defined by some ([6], [11], [9], [7], [12], [13]) as a process of
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transforming data (sometimes big data) into insight. All definitions relate to the data, the
analytical methods, the technologies used, and the required skills. Some industry professionals
offer definitions for all terms (for example [6] and [8]). Some definitions are similar (for
example, [9] and [18] for BA and BDA).

While all the BA and BDA definitions share the same goal of supporting business decision
making and improving business performance, DS aim at extracting valuable knowledge from
raw data and to solve analytically complex problems. Is BA a subfield of DS?

Both BA, BDA and DS focus on data analysis, all types of data for DS, and only business data
for BA. DS can answer questions that are related to business decisions, but usually, they answer
more general questions. Even though the BA mainly uses structured data, and DS and BDA
use both structured and unstructured data, we believe that this difference will no longer exist
in the future. Also, according to Table 1, DS, BA and BDA use analytical methods (descriptive,
predictive, prescriptive) and mathematical models. We can say that the BA definition is very
similar to that of BDA. Both BA and BDA focus on data and analytical methods and share the
same goal. The only difference is that BDA refer also, to the technologies used. Also, according
to the studied definitions, DS involves advanced programming skills, advanced mathematical
modelling skills, but less business domain expertise, while BA does not involve programming
skills, but domain expertise. However, we consider that a BA specialist must also have
programming skills (such as experience with R or Python).

On the basis of the above considerations, a comprehensive definition of the term Business
Analytics is the following: BA refers to apply advanced analytical methods/tools (descriptive,
predictive, prescriptive) and mathematical models on large data sets (structured, semi-
structured and unstructured) to derive insights that will be used to improve business
performance and business decision making. Also, BA involves both soft skills, analytical skills
and technical skills (programming skills and experience with big data).

Although the definitions of the analyzed terms have changed over time, it is expected that their
scope will also evolve along with the development of technology. The clear understanding of
BA, BDA and DS concepts and as well as the relevant knowledge and skills for these fields are
important for the academic programs that teach BA/BDA and DS, but also, for organizations
looking for professionals in these fields. We believe that our approach makes an important
contribution in this direction, by analyzing how these related areas were defined up to now,
and clarifying the inherent confusions and overlaps that arise.
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