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Abstract:  Data visualization methods are used to support 

business analysis. This paper explores the study on the 
sophisticated data visualization methods for business 
inventiveness. These comprise Line and Bar Charts, Scatter Plots, 
Network Diagrams, Bubble plot, Correlation Matrices and Donut 
Diagram. The concepts of visual elements are explained in the 
context of business perception. The paper reviews the capabilities 
and prophecies of the visualization methods in business analysis. 
When more data has to be symbolized, the concentration 
increases and it leads to difficulty in understanding the 
information to be dillydallied. Data visualization methods for 
business decisions save the time and resources as well as provide 
better understanding. The study explores that there exist 
habituated data visualization methods that are useful in business 
intelligence. The methods serve as the elite outfits to epitomize 
Big Data effectively. These techniques are scouted through this 
literature review. We investigate the pros and cons of data 
visualization methods in business intelligence.   
 

Keywords: Big Data, Business Intelligence, Data 
Visualization, Visual Elements, Visualization Methods 

I. INTRODUCTION  

Data visualization is the process of graphically 
representing data with the intention of gaining insights from 
real world situations. Visual representation of data gives a 
quick understanding of what has to be convinced and 
interpreted. The application of data visualization spans over 
the area of science, education, entertainment, business, and 
so on [1, 2]. Among these, one of the major areas that make 
use of data visualization methods is the business world. 
Business Intelligence is a process for analyzing business data 
and presenting identified information which helps in making 
proper business decisions. Thus, data visualization roots for 
Business Intelligence. For a business to exist competently, 
the two things to keep up are: the management of time and 
better understanding of current status of the organization. 
This can be fulfilled by the proper use of data visualization 
methods. Numerous data visualization methods are used to 
support Business Intelligence. These include Line and Bar 
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Charts, Scatter Plots, Network Diagrams, and Correlation 
Matrices [3- 13]. Here, visual elements are the elementary 
edifice in a diagram to visualize data stuffs. Today, business 
deals with big data, which covers a large variety and volume 
of data. Data visualization method serves as the finest tool to 
represent Big Data effectively [14]. This paper explores the 
potentials and prospects of the data visualization methods in 
the realm of business intelligence.  

II.   DATA VISUALIZATION METHODS 

For the better future of organizations, a better 
understanding of business activities is essential. To 
accomplish this, we can make use of data visualization 
methods which can handle the business data in an efficient 
manner. Business Intelligence is an efficient technique used 
to make good decisions for the business. The growth of 
business is tied up with better business decisions. There exist 
erudite data visualization methods that are useful in business 
intelligence. Those methods are reconnoitered through this 
literature review.   

A. Existing methods 

1. Table: The simplest visualization method used to 
represent data is table (Figure 1). Table is a structure which 
consists of rows and columns where each cell may or may not 
contain a value. Each column represents a set of similar 
values where each row is a record of set of different variables 
[3]. Table is a data visualization method that no business 
organization can get rid of. 

 
Figure 1: Table representing the expected profit in an 
organization 

2.   Line Chart: Line chart connects data points over 
straight lines [4]. They are used to indicate the change of data 
over time (Figure 2). Often in business, analyzing the 
progress of an activity (for example, the yearly profit of 
business) to make business decisions can be accomplished 
with the help of a line chart.  

3. Bar Chart: When line graphs often represent continuity 
of data points, bar chart suits well for representing discrete 
data [5]. Bar charts are also known as bar graphs. The bars 
can be horizontal as well as vertical (Figure 3). 
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Figure 2: Line chart showing the yearly profit of an 

organization. 
 

 
Figure 3: Bar chart representing the sale of accessories 

on different days 
 4. Scatter plot: Scatter plot represents data in Cartesian 

coordinate system, and so known as X-Y plot. Since the data 
points lies in an X-Y plane, it is undisputable that scatter plot 
shows the relation between two variables (Figure 4). Other 
names for scatter plots are plot, plot chart, scatter chart, 
scatter gram, scatter graph or scatter diagram [6]. Using a 
scatter plot for visualizing data helps in identifying certain 
patterns and relations within the data points. 

 
Figure 4: Scatter plot that depicts the relationship 

pattern of the profit percentage and number of branches 
of a business organization. 

5. Bubble plot: Bubble plot is a variation of a scatter plot, also 
known as bubble chart [7]. It is represented within the X-Y 
plane where the size of the bubble determines the volume of 
corresponding data (Figure 5). We can use different colors 
for the bubbles to add additional meanings or information to 

the data. To indicate changes of data over time, bubbles can 
be animated. 

 
Figure 5: Bubble chart depicts number of branches 
versus profit percentage in different countries of a 

business 
6. Pie Chart: Pie charts are circles divided into a number of 

sectors, where each sector describes a proportion of the 
whole quantity [8]. The sectors are shown as percentage 
values (Figure 6). Pie charts are often used for making many 
business decisions. Pie charts are also known as pie diagrams. 

 
Figure 6: Pie chart representing the percentage of 

profit in different branches of the company 
7. Donut charts: It is also known as donut diagram. The 

major difference with pie chart is that the donut charts have a 
hollow center [8]. Coloring/shading is used for differentiating 
the data in both pie and donut charts (Figure 7). 

8. Box Plot: Like bubble plots, box plots can also show the 
volume of data being visualized. The bubble plot holds three 
measures namely, X- value, Y- value and the size (Figure 8).  
On the other hand, box plots can hold five values- minimum, 
lower quartile, median, upper quartile and maximum [9]. 

 
Figure 7: Donut chart representing the percentage of 

sales of products in a cosmetic company 
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Lower quartile is represented by the lower edge of the box, 
upper quartile is represented by the upper edge of the box, 
median is represented by a central line that divides the box 
into sections, and extreme values are represented by whiskers 
that extent out from the edges of the box. Box plots can be 
horizontal or vertical.  

 
Figure 8: Box plot representing the number of items sold 

for a month 
9. Word Cloud: Word clouds, as its name suggests, are the 

representation that contain a collection of words. The words 
will be in different size where size of the word represents its 
frequency within the text [10]. Sometimes, business has to 
deal with the importance of a word (example: to find out the 
most-selling product in a cosmetics company) (Figure 9). In 
such situations, word clouds are the most relevant data 
visualization method to be used. 

 
Figure 9: Word cloud representing the demand of 

Lipstick brands that are sold in a company 
 

10. Network Diagram:  Similar to the computers in a 
network, the data points in a network diagram are spread 
across and related data are tied with lines. The data points are 
called nodes and the lines connecting them are ties. Network 
diagrams are one of the effective data visualization methods 
when dealing with Big Data [11]. Business happens across 
states, countries, and across the whole world. For a business 
to track its progress or condition over geographical areas, 
network diagrams can help a lot (Figure 10). For example, to 
represent the branches of a company over a country, or to 
know about the status of sales across a large area, network 
diagrams are the best for the interpretation of data and will 
result in better business decisions.    
 

 
 

Figure 10: Network diagram showing the connection 
between branches of a company in different countries 

 
11. Correlation Matrix: This is a laudable data 

visualization method that can be used when dealing with big 
data. They are used for knowing the relationship between 
variables (Figure 11). A correlation matrix is a square matrix 
in which the rows and columns have same variable names 
[13]. The correlation is indicated either by numerical values 
or by means of color. Larger values and darker colors 
indicate high correlation while smaller values and lighter 
colors indicate less correlation. So, all the diagonal values in 
a correlation matrix will be maximum because diagonal 
values show the relation of one variable to itself. 

 
 

Figure 11: Correlation matrix to analyze the 
customer need of Lipstick brands in a cosmetic 

company 

III. ADVANTAGES OF THE EXISTING METHODS 

The study explores that each data visualization method has 
its own merits. Tables are simple to design and it provides 
easy understanding of the data. Line charts are better for 
analyzing the change of continuous data over a period of time 
[4]. When dealing with discrete data, bar diagrams are the 
best to convey the ideas. Scatter plot can show whether there 
exists a relation between two variables [6]. It is possible to 
identify the pattern of data changing in accordance with the 
variables. Bubble plot has a lot of advantages. They can 
represent the volume of data. By using coloring and 
animation in bubble plots, more attributes can be added to the 
data points. Pie and donut charts are most suitable when 
representing limited data components which contain 
percentage values [8].  
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Word clouds are also good in dealing with limited data 
items, and they can convince the idea within a very less 
amount of time. The word clouds are very easy to understand 
[10]. Network diagrams can be used for dealing with big data. 
They can be superimposed to geographic maps for better 
visualization [11]. To identify the pattern and the depth of 
relation between variables, correlation matrices are the finest 
choice. Here, numerical values or coloring strategies can be 
used to represent the perceptiveness of the relation [12].   

IV. LIMITATION OF EXISTING METHODS 

  To know the appropriateness of data visualization 
methods in business intelligence, it is important to understand 
the limitation of those methods. Knowing the limitations 
helps to identify the context in which the method can or 
cannot be used. Table is a data visualization method that is 
commonly used in business. When there exists large volume 
of data, tables cannot be used. When it comes to line graph, it 
is a continuous line that goes with the specified time period. 
Since line graphs are drawn by connecting the data points by 
straight lines, each and every point in the line does not hold 
for the data point [15]. Here, we construe that, data holds for  
every point in the line; this sometimes may lead to fault 
conclusions. Scatter plots are used for identifying relation 
between variables. But it can only show whether two 
variables are related or not, and cannot show the depth or any 
other information about the relation. Pie and donut charts are 
suitable only when a limited number of data points are 
included. The human eyes are not capable of better 
identification of visual angles, which is considered as a 
drawback of pie charts and donut charts [8, 16]. In the case of 
bubble chart, it will be difficult to quantify the data 
decorously [17]. On the other hand, the lack of reminiscent 
information in the replicated result is the limitation of 
correlation matrix [18]. When more data has to be 
represented, the complexity of word cloud increases and it 
leads to the difficulty in understanding the information to be 
convinced. Network diagrams are well-suited for 
representing big data, but when the relation between data 
points increases, the number of ties (lines) increases thus 
making the interpretation difficult.  

V.  CONCLUSION 

This paper is a scholastic attempt to explore and illustrate 
the role of data visualization methods in business 
intelligence. The growth and expansion of the business is 
determined by the decisions that the business organization 
flairs. Data visualization methods for business decisions save 
the time and resources as well as provide deepened 
understanding. Since the human brain always construes and 
memorizes data as images, data visualization is an ingenious 
idea to address the complexity of business environment. We 
explore the classy data visualization methods that are used in 
business intelligence, their advantages as well as limitations. 
Usage of data visualization techniques over business data 
helps to build a better foundation for business intelligence.  
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