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BI Big Data Analytics In Marketing 
Vanya Lazarova1 

Abstract: Information is an important business resource just like money, materials, and 

goods. Over the years, the company was collected thousands of pieces of data for many 

processes. But this does not mean that automatically these data can be easily converted into 

information that could be analysed and that company managers, marketing staff, customers, 

suppliers could use. Transforming the multitude of collected big data into useful information, 

is a complex process that requires additional skills and knowledge. Using the right tools, 

marketing analysts in the company could use the collected data to develop effective and 

competitive strategies. The purpose of this paper is to explore the use of big data in marketing, 

the sources for its collection, and to present some BI technologies for the practical use of big 

data by the company's marketers. 
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Business Intelligence (BI) in 

Marketing 

Information and related knowledge are a 

powerful decision-making tool for company 

development. Information only makes sense 

to accumulate if it can be processed with 

appropriate tools and provided to those who 

request it in a form that can best serve them. 

The accumulation of huge amounts of data 

must be accompanied by an increase in the 

company's ability to process this data. This is 

where business intelligence (BI) comes in. 

Business intelligence is a term that refers to 

extracting data from a database, text 

documents, the Internet, using special 

software and then analyzing this data and 

converting it into information that can be used 

to make informed business decisions and 

acting. The company's business analyst can get 

a complete picture of the business, see broader 

trends based on aggregated data, and get 

dependencies that he did not expect. The 

following sample questions are answered: 
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How do the current year's total sales of all 

products compare to the previous year's total 

sales? In which country, in the last five years, 

have the company's profits been the greatest? 

How many products were sold in two regions 

of the country/countries this month compared 

to the same month last year? For each 

customer age group, what is the yield 

distribution by product category? Who are the 

best sellers, distributors, suppliers, customers, 

partners? 

Answers to these kinds of questions are not 

easy, nor can they be derived solely from the 

operational information that finance and 

accounting offer. For this purpose, something 

qualitatively new is needed, which only 

business intelligence can provide. Business 

intelligence systems (BI systems) can do a 

huge job: They extract information from 

various sources - internal company sources 

and external sources; they centralize, organize, 

and standardize information while cleaning 

and supplementing data as needed; provide 
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analytical tools that enable a wide range of 

business and technical professionals to search 

for the information they need, discover 

patterns, and solve problems. Accumulation of 

big data in the company is the first step that 

will lead to the need for a BI system. 

 

Big Data in Marketing 

According to some expert evaluation more 

than 2 exabytes 

(2,000,000,000,000,000,000 bytes) of data 

are generated in the world every day. The 

volume of data is growing at about 40% per 

year and is expected to reach 175 zettabytes 

(175,000,000,000,000,000,000,000 bytes) 

in 2025 (Reinsel D.; Gantz J.; Rydning J. 

(2018). Big data is characterized by a volume 

exceeding the capabilities of traditionally used 

software tools for recording, storing, and 

processing data in an acceptable time. While 

traditional tools are evolving and 

incorporating functionalities that attempt to 

handle big data, at the same time the scope of 

big data is also expanding. Big data now 

includes structured, semi-structured and 

unstructured data, with the main emphasis 

increasingly placed on the processing of 

unstructured data. Big data requires a set of 

new techniques and technologies capable of 

processing and analysing in real time 

hundreds of terabytes of data. Business 

Intelligence systems allow companies to deal 

with one of the main challenges of today - the 

huge amount of data (Мурджева, А.; Цанева, 

М.; Радоев, М.; Михова, В. (2010)). The term 

"big data" refers to data that is so large in 

volume, so complex, or requires such rapid 

processing that it is difficult or impossible to 

process using traditional methods 

(Йорданова, С.; Стефанова, К. (2019)). 

The sources of big data in marketing are 

many and can be grouped into three main 

categories: 

- Data generated by information systems 

and various transactional systems and 

websites. 

- Data generated by machines and 

sensor devices. 

- Social data from the population 

through social networks and other 

media. 

Another qualifying feature is the 

orderliness of big data. According to this 

feature, big data is divided into: 

- Structured - created by a computer 

with human intervention or 

automatically, by machines and sensor 

devices, data from web logs, from 

websites. 

- Semi-structured – data stored in XML 

or JSON format 

- Unstructured - data from social 

networks, mobile phones, tablets, 

photos, text messages, etc. 

A major source of big data in marketing is 

databases that contain operational 

information. This is structured information. 

This information if is stored, is archived, is 

updated and is maintained continuously in the 

database the company will be sure that all the 

information going back over the years will be 

available in a timely manner. Transactions are 

entered into the database and processed 

usually as soon as they occur, preferably in real 

time. Example - a software system in a large 

warehouse where data about goods is loaded 

as their labels pass through a barcode reader. 

Data is automatically entered and processed 

directly by the server. The computer 

immediately updates the stock information in 

the warehouse. This allows immediately after 

processing to be able to generate and issue 

electronic documents (orders, inquiries, 

receipts, etc.) with all the details of a given 

item. Other such systems are, for example, for 

data processing of customer orders, 

reservations, etc. – this is real-time 

transaction data that needs to be processed 

and analysed appropriately so that it can be 

used to its best advantage. 

Machine-generated data is defined as 

information that is generated by industrial 
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equipment, sensors that are installed in 

machines, and even logs that track user 

behaviour. This type of data is growing 

exponentially as the Internet of Things (IoT) 

becomes more prevalent in a variety of fields. 

Sensors embedded in medical devices, smart 

meters, traffic cameras, satellites, household 

appliances and all sorts of other devices are 

delivering an ever-increasing volume and 

variety of data. 

Social data includes likes, tweets, 

comments, photos, video, etc. that are 

uploaded and shared through the world's 

major social media platforms. This kind of 

data provides valuable information about 

consumer behaviour and sentiment and could 

have a huge impact on marketing analytics. 

The Internet is a massive source of social data, 

which greatly improves the volume of big data. 

Structured data is data that has a clear, 

predefined structure that does not change or 

rarely changes. Structured data usually has a 

specific length and format. They follow 

schemas. These schemas outline where each 

data item is located and what it means. 

Structured data can be easily organized in 

tabular form. Most often, structured data is 

stored in relational databases and is accessed 

through standardized tools, such as the SQL 

language. Until recently, structured data was 

the only data used by businesses. As a result of 

rapid technological development, structured 

data has new sources that arise in real time and 

in large volumes. Structured data in marketing 

is collected by: 

- Smart meters, medical devices, Global 

Positioning System data. This data is 

used for supply chain management and 

inventory control. 

- Sales data with Barcode, QR code, 

RFID, NFC. This data is used for sales 

monitoring, supply management and 

inventory optimization. 

Semi-structured data does not have as rigid 

a structure as structured data in a relational 

database. They do, however, have some 

defining and constant characteristics that 

allow for some form of data organization. In 

addition to these constant characteristics, each 

of the objects about which data is stored can 

have many other properties that distinguish it 

from other objects. Semi-structured data is 

often represented as documents stored in Java 

Script Object Notation (JSON) or XML format. 

An example would be sending an email - date 

and time of sending, email addresses to and 

from, IP address from the device, sender, and 

other pieces of information are related to the 

actual content of the email. In this case, the 

characters that make up the email are not 

structured, but there are components that 

allow the data to be grouped based on certain 

characteristics and to be processed. 

Unstructured data is that data that has no 

fixed structure and cannot be applied to any 

data model. The lack of structure makes this 

data much more difficult to store, search, 

process and analyze, which is why until 

recently it was rarely used by businesses 

(Йорданова, Ст.; Стефанова, К. (2017). The 

wealth of information in unstructured data is 

already available and today it can be processed 

with various algorithms and technologies. 

These technologies have elevated unstructured 

data to an extremely valuable resource for 

organizations. Most data stored on computer 

and other digital systems is unstructured. As 

unstructured, data from social networks, 

mobile phones, tablets, photos, text messages, 

etc. can be considered mostly. But, as stated 

above, characteristics can still be found that 

make this data processable, although their 

content is not structured. 

The availability of big data implies the 

availability of technologies with which it can 

be processed and analysed to contribute real 

business benefit. 
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Big Data BI Analytics Technologies in 

Marketing 

There are various technologies for 

analysing big data in marketing, the 

commonly used of which are: 

• Queries and Reports 

• Online Analytical Processing (OLAP) 

• Data Mining 

• Text Mining 

• Computer simulations, etc. 

The usage of these technologies depends on 

the data type and subject area (Mihova, Veska. 

(2015), Stefanov, G. (2015), Marzovanova, M. 

(2015)). We will consider only the first of the 

technologies, with the emphasis on the 

analysis of the accumulated structured big 

data.  

 

Queries and Reports 

A query returns processed data retrieved 

from a database or data warehouse, while a 

report returns a representation of that data, 

based on a query. The query returns a set of 

data that usually looks like a spreadsheet - 

rows and columns of data, and the report 

returns the data prepared for the end user - 

with sums, averages, in a form suitable for 

viewing on a screen or for printing. Based on 

the queries, reports are created and made 

available to the end user in a readable, useful 

form. Queries should be generated in a 

manner to match the specific needs of users. 

There are many tools for querying big data 

stores – e.g., Google BigQuery, Amazon 

Redshift… An example of such a query mining 

technology tool is Apache IMPALA - 

interactive SQL for queries on big data. The 

tool is paid, but UNSS has free access so that 

marketing students could use the latest 

technologies. 

We will look at an example using Apache 

IMPALA. A company has collected data on 

sales of goods, in different years, in different 

countries and regions. The data is 

accumulated in a flat csv file. Flat files are most 

often columns and rows written in a table. Flat 

files are widely used for data exchange 

between heterogeneous systems, between 

different operating systems and different 

database systems, as well as data source in 

data storage applications. The data collected 

by the company is approximately 50 million 

records, and each record contains a lot of data, 

the most important of which are: region, 

country, item, date of sale, unit price, quantity, 

sale price of the product. Fig. 1 shows part of 

the data - over 1 million records. They cannot 

be fully visualized due to the limited 

capabilities of the computer, but this does not 

mean that they cannot be processed.

 

https://doi.org/10.37075/SPM.2022.5


DOI: https://doi.org/10.37075/SPM.2022.5  

 

51 

 
Figure 1: Flat data file - 1,048,567 records. 

 

Based on these data, a variety of queries can 

be made:  

• how much are the sales amount of a 

given product in a given country, in a given re-

gion for the entire period or for year;  

• how sales change over the years in dif-

ferent regions;  

• which are the best-selling items in dif-

ferent countries/regions, etc. 

Using interactive SQL for queries on big 

data query can be made, for example, for Ja-

pan, in which to display all goods by sales 

amount.  

 

SELECT item_type,  

 count(DISTINCT order_id), 

 round(SUM(total_cost),0) AS to-

tal_cost 

FROM sales_1000000 

WHERE (country = 'Japan') 

GROUP BY item_type 

ORDER BY total_cost DESC; 

 

The illustration (Fig. 2) shows an example 

of all goods by sales amount and by product in 

Japan for the entire period. 
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Figure 2:  Using Apache IMPALA technology tool to extract data 

 

According to the needs of the end user, var-

ious reports can be displayed by making sec-

tions and illustrating them with suitable dia-

grams. Charts can be presented through differ-

ent views. Summary graphic reports are best 

perceived by end user. 

 

Conclusion 

Analysing data in marketing uses huge 

amount of collected information - internal 

company data and data from external sources. 

There are many tools for analysing and 

processing marketing information. The 

company must select the most suitable 

technological tool, considering the analysis 

needs, the necessary reports, and the 

preparedness of the staff. BI software should 

become an essential part of the company's 

software, and of course there must be trained 

specialists who can perform analytical 

analysis. Only then it can be said that the 

purchase and use of technological tools for BI 

analysis of big data in marketing is justified 

and contributes to the implementation of the 

company strategy. 
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