
348

Role and Importance of Big data in Market 

Decision Making 
 

Milija Bogavac*, Svetlana Stevović**, Žarko Nestorović*** 
* Business and Low Faculty, Belgrade, Serbia  

** PhD. C. E., Innovation Center, Faculty of Mechanical Engineering in Belgrade, Kraljice Marije 16, Belgrade, Serbia,  

*** MSc. G.E., PC EPS Djerdap 1, Kladovo, Serbia 

* fpi.menadzment@gmail.com, ** svetlans123@gmail.com, *** zarko.nestorovic@djerdap.rs 

 

 
Abstract—Big data is a relatively new approach and fast 

growing area of interest in different domains of economic, 

organizational, bioscience and technical sciences and 

practice. Market and even different objects and engineering 

structures as well as natural phenomena emit huge amounts 

of information. That information is only connection with 

outer world and only base for rational decision making. 

However decision making based on data obtained from 

outer world shall include some assumptions which seem to 

be very logical but not discussed in literature as they shall 

be. Information obtained from outer world represent the 

past state-of-the-art of outer world, represent only a part of 

outer world, are erroneous, imperfect and could be treated 

and interpreted in different ways. As such, they, even 

though only and necessary base for decision making in 

enterprises, could be the source of wrong decisions and 

suboptimal results on market. This paper intends to discuss 

some advantages and challenges of Big Data related to 

decision making process. 

I. INTRODUCTION 

Big data becomes an increasing area of scientific 
research as well as practical use in companies for decision 
making. Definitions of Big Data could be, paradoxically, 
understood more qualitatively and subjective than 
quantitatively. In literature [1] Big Data is descripted in 
next way: “Big Data refers to datasets whose size is the 
beyond the ability of typical database software tools to 
capture, store, manage, and analyze”. Another description 
also in same literature also is general: Big Data is “data 
that becomes large enough that it cannot be processed 
using conventional methods”. These definitions are 
simplifying the nature of big data reducing it on and 
comparing them with the ability of actual technology to 
process it. From aspect of nowadays market complexity 
the big data shall be defined in more wide and complex 
way. According to literature [2] “Businesses are collecting 
more data than they know what to do with” and “to turn 
all this information into competitive gold, they’ll need 
new skills and a new management style”. This suggestion 
(to acquire new skills and new management style) 
highlights the real role and importance of Big Data in 
business. Actually, Big Data could have big impact on 
management but it is only its auxiliary toll. 

Big Data, because of their complexity and amount, 
needs knowledge and logistic for their appropriate 
management, analysis and usage.  According to [3] 
“Every day, we create 2.5 quintillion bytes of data – so 
much that 90% of the data in the world today has been 

created in the last two years alone”.  What more this 
amount of data is expected to increase in future. 
Consequently resources for their management are not 
homogenously spread and are scarce. Another issue is the 
representativeness of collected data. They represent the 
past (information shall appear before they are registered 
and collected), are erroneous (the accuracy of information 
differs to zero) and imperfect (it is possible to omit 
collecting some crucial information and collect 
information of lower level of importance). These facts 
may have consequence in process of decision making if 
decisions are based on information which are not 
validated or reliable. 

On the other side, well known and basic, economical 
principle says that any investment makes sense while the 
gains are bigger than costs. From aspect of investments 
Big Data shall be then analyzed through the amount of 
invested money related to their contribution to the 
companies’ goals. Here also the problem could appear: 
investment in Big Data infrastructure shall be realized 
before the contributions could be assessed. Bearing in 
mind all elements necessary for Big Data infrastructure 
establishment and its influence on companies’ business, 
introducing Big Data shall be treated as a strategic 
decision [4]. Big Data contribution to US GDP shows that 
it vary depending on economic sector, while position of 
sector is defined by “value potential index” and “ease-of-
capture index” [5]. 

Also some problems in process of data managing were 
noticed. “When we define data, information and analytics 
as services we see that traditional measurements 
mechanisms, mainly time and cost driven, do not work 
well.” [6]. Solution of this problem is proposed by putting 
analytics and Big Data in cloud. Big Data in cloud may 
solve certain class of problems but another problem could 
appear: managers will be out of control over data they use 
for their decision. They are also out of control over quality 
of used data, i.e. they may not possess adequate 
knowledge about accuracy, promptness and relevancy of 
data. They only could believe that data from cloud are 
reliable and accurate. Another problem is: managers of 
companies they compete to also could use the same data. 
Bearing in mind before mentioned, logical question arise: 
how to gain the competitive advantage in case when 
different companies use same data and same tools 
(including possibly same knowledge) for decision making. 

Errors of data are mentioned in only a few books and 
papers. “Large data sets from internet sources are prone to 
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errors and losses, hence unreliable. The sources of the data 
should be understood to minimize the errors caused while 
using multiple datasets.  The properties and limits of the 
dataset should be understood before analysis to avoid or 
explain the bias in the interpretation of data 
(Boyd&Crawford, 2011).” [7]. Especially, usage of Big 
Data in medicine is sensitive on errors and “users of 
medical big data must proceed with caution and recognize 
the data’s considerable limitations and shortcomings. 
These include data errors, missing information, and lack 
of standardization, record fragmentation, software 
problems, and other flaws.” [8]. 

Questions about influence of Big Data as a socio 
technical phenomenon on whole society focusing different 
issues and possible trends also appears and were discussed 
[9]. The main questions about Big Data could be concisely 
expressed as “Will large-scale search data improve our 
lives or is there a chance for its abuse and could they limit 
or reduce human wellbeing?” 

Big Data in business is undivided of their analytics and 
97% of companies with revenues exceeding $100 million 
were found to use some form of business analytics [10], 
because Big Data could be considered as row material for 
production and new source of immense economic and 
social value [11]. Efforts to help organizations to 
understand the opportunities of information and advanced 
analytics [12] as well as developing frameworks for 
decision making based on complexity science [13] 
highlights the fact that market is complex and could be 
approximated with Big Data. But here is necessary to note 
that new market element ( Big Data with supporting 
infrastructure) do not simplify the market complexity, 
what more it is possible to state that market complexity is 
increased with including new possibilities of Big Data 
utilization. 

Possibilities, mentioned before, point out advantages, 
disadvantages and challenges which shall be discussed in 
order to assess the role and importance of big data in 
decision making process in appropriate way. 

II. METHODOLOGY 

Research methodology in this paper is based on the 
analysis of decision making in market conditions. 
Decision making is an issue of great (may be of critical) 
importance for companies’ success or falls. Decision 
making based on multiple criteria [14] or behavioural base 
[15] are deeply investigated in past while contemporary 
literature about decision making include data-driven 
decision making. Problems with too much information 
could result with distract rather than inform person [16]. 
This problem in companies is increasing, in spite of the 
fact that they have employed data scientists [17] because 
the data increasing rate has become very high. 

The decision making for the purpose of this paper will 
be considered in its simplest form in order to investigate 
the influence of erroneous data on final decision. The 
decision making is treated as choice between two 
possibilities. Choice is based on available information and 
the knowledge of decision maker. Formally it could be 
expressed as: 

𝐶 = 𝐶(𝐾, 𝐷)                                 … (1) 

 

where: 

- 𝐶 – choice between two options; 

- 𝐾 – knowledge on which base decision is 

made and 

- 𝐷 – available data. 

Possible interval of choice could vary depending of 
error in knowledge and errors in data. To express total 
increment of function (1) we will use first derivative: 

 

∆𝐶 =
𝜕𝐶

𝜕𝐾
∆𝐾 +

𝜕𝐶

𝜕𝐷
∆𝐷                       … (2) 

 
 

where ∆K and ∆D represents the error in knowledge 
and error in available data respectively. 

From (1) and (2) immediately follows that choice shall 

belong to interval (𝐶 − |∆𝐶|, 𝐶 + |∆𝐶|) with the same 
probability. At the same time let’s introduce the interval of 
successful decision as S∈(a,b) where a is lower limit 
where success is acceptable and b is maximum possible 
limit of success. Figure 1 illustrates relation between 
interval of success and interval of our choice. 

 
Figure 1.  Magnetization as a function of applied field. Note how the 

caption is centered in the column 

Strictly explicated the ideal situation is when the 
knowledge and available data are perfect i.e. free of errors. 
But because of different influences this couldn’t be the 
case in real world. Implicit assumption in model listed 
above (1), (2) is its completeness i.e. all relevant data are 
available. This case is also impossible in real world.  We 
will consider that solution for incompleteness of available 
data is searched in Big Data concept. But this approach 
only increases the overall complexity. Actually, real world 
produces some data on which base is established certain 
knowledge. New knowledge (and actions based on it) 
creates new real world, which creates a new amount of 
data and finally new data creates new knowledge. Figure 2 
illustrates this situation. 

 
Figure 2.  Mutual influence between real world, data and knowledge 
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Let’s assume that C is right choice and that it is not 
possible to choose two options at the same time. The 
figure 3 illustrates that situation. 

 

 
Figure 3.  Success or failure dependent on choice 

Bearing in mind influences of imperfect (erroneous) 
knowledge and data we can, with same probability, make 
choice within the interval (C-|∆C|,C+|∆C|). Logical 
question arise: “Did we make the right choice?” 

Answer is dependent on accordance of our model (1) 
with real world. If our choice C belongs to the interval of 
success we can argue that we made right choice otherwise 
we not. We will consider that failure occurs when 
C+|∆C|<a. Another possibility is the success if we find C-
|∆C|>a. And final possibility which states a∈(C-|∆C|, 
C+|∆C|) is ambiguous because of equal probability of 
success and failure. 

Here some problems appear: we can only check the 
consequences of our choice in future and our choice was 
made on the base of knowledge and data from past (data 
and knowledge available in moment of choice). Another 
problem is: How will our choice, from present, shape the 
future. But decision is ever made in present and it is not 
possible to choose both options. 

Formalizing these statements we can write: 

 

𝐶0 = 𝐶[𝐾(𝑡0), 𝐷(𝑡0)]                              … (3) 
 

where 𝐶0 denotes the choice,  𝐾(𝑡0) and 𝐷(𝑡0) are 
available knowledge and data in in point of time t_0 
respectively. Success function could be only checked in 
future or formally: 

𝑆(𝑡) = 𝑆(𝐶0)                                      … (4) 
 

𝑡 = 𝑡0 + ∆𝑡; ∆𝑡 > 0                            … (5) 

Model above described suggests that future for 
company on the market (success) is uncertain 
independently of existed knowledge and data at the 

time𝑡0, if they are distributed uniformly to all companies 
and if their management act in the same way. However 
variations in knowledge and data from model (2) allows 
that different companies could reduce uncertainty by 
reducing errors in data and knowledge.  Also future is 
uncertain because of the fact that every action based on 
knowledge changes the real world. Those changes are 
unknown before they are recorded and analyzed. This 
makes continuous improvement of knowledge and data 
necessary because any action changes the real world 

(market) and any changes needs to be known for certain 
level of quality of decision. 

Further analysis shall include more detailed insight in 
problem of decision making related to market. 

Some assumptions have to be made before 
formalization of errors and incompleteness of data could 
be performed in process of decision making, as follows: 

  

 

𝑀\𝛴𝐵𝐷 ≠ ∅ ⋀𝛴𝐵𝐷\𝑀 = ∅                       … (6) 

 

𝛿𝑖~𝑁(0,1)                                      … (7) 

 

The mining of equation (6) is that market (denoted by 
letter 𝑀)  is a complex reality represented by huge amount 
of data (Big Data denoted by symbol 𝛴𝐵𝐷). Also equation 
(6) implies that Market cannot be represented by Big 
Data, i.e. Big Data is only approximation of market.  In 
more general case instead of market it is possible to use 
term “reality” in order spread this statement on whole 
reality or its certain part. Statement given by equation (6) 
could be illustrated as given on figure 4. 

 
Figure 4.  Relation between market and its representations by Big Data 

Assumption expressed by equation (7) means that 
elementary data- undividable part of Big Data set (denoted 
by 𝛿𝑖) is burdened only by random errors (as a 
consequence of presumed normal distribution). 

Introducing assumption of incompleteness of Big Data 
set and its erroneous elements complicate model of option 
choice expressed by equation (1). If, addition, is presumed 
that knowledge is based only on patterns obtained from 
data then immediately follows that knowledge is 
dependent on data. Consequently knowledge is also 
incomplete as well as erroneous. And final conclusion is 
that decision (choice) is dependent on available data 
which are erroneous. This statement could be expressed in 
following way: 

 

𝐶 = 𝐶[𝐾(𝐷)]                                 … (8) 

 

And consequently equation first derivative of equation 
(8) which is also total increment of function (8) obtains 
the form: 
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∆𝐶 =
𝜕𝐶

𝜕𝐾

𝑑𝐾

𝑑𝐷
∆𝐷                              … (9) 

 

Comparing equations (2) and (9) the difference could 
be noticed: 

- First equation (2) shows that the imperfections of 
knowledge and errors of data have additional influence 
on choice (if, of course, knowledge obtained from 
other set than Big Data, i.e. correlation of knowledge 
and Big Data equals to zero) and 

- Second equation (9) shows that total increment of 
choice (decision) is product of derivatives and errors in 
data. This model is directly dependent on accuracy of 
data, but because of knowledge based only on 
incomplete data it shall be assumed that function 
which describes the knowledge shall not be too much 
reliable. This leads to large uncertainty span of choice 
function. 

Figure 5 illustrates the case when knowledge and Big 
Data set are independent each other during the process of 
choice (decision making). This process could suffer of 
inadequate knowledge used for proper explication of 
market reality represented by Big Data set. 

 
 

Figure 5.  Knowledge and Big Data are independent each other 

Figure 6 illustrates the case when knowledge is based 
on Big Data set.  

 
Figure 6.  Knowledge based on Big Data set 

Knowledge based only on Big Data could produce huge 
divergence between knowledge and reality. This is 
because the knowledge is could be treated as 
generalization of patterns which is Big Data consisted of. 
Different generalization based on different revealed 
patterns into Big Data could lead to the different systems 
of knowledge. This case is illustrated with figure 7. 

Figure 7 also illustrates that the multiple systems of 
knowledge is possible to construct on the base of Big Data 
but every system of knowledge (which we could also treat 
as theory) covers different part of market. Also figure 7 
illustrates that some part of Big Data could be inconsistent 
with certain of knowledge system as well as with the 
reality. 

 
Figure 7.  Possible relation between knowledge based on Big Data and 

market 

Further analysis shall include presumption that Big 
Data changes with time as well as the observed 
phenomenon (in this case market). This also could be 
written in form of equation: 

 

𝜕𝐷

𝜕𝑡
≠ 0                         … (10) 

 

Statement given by formula (10) shall not be treated 
strictly as inequality in mathematical sense but rather in 
following way: “changes of data in time may not equal to 
zero but it does not have to be different of zero”. This 
shall explain that Big Data represent changeable market 
phenomenon. 

Bearing in mind that Big Data is not continuous, but 
discrete representation of world  

Economic principle proposed before also have to be  

And finally it is possible to ask question “could the 
future of markets state of the art be predicted accordingly 
to existing Big Data set”. If changes are continuous then 
those hypothesis could be accepted (in the range of data 
errors influence), but when changes in the market are 
discontinuous then hypothesis about predictability shall be 
rejected. Additional problem in market is that it is very 
difficult to recognize which phenomenon will remain 
continuous in future and which could be broken by sudden 
change of customer preferences. 

 Also the character of the break in customer preferences 
could vary. We introduce here “first order break in 
customers’ preferences” (denoted as “FOBCP”) and 
“second order break in customer preferences” (denoted as 
“SOBCP”) of customer preferences. Break of customer 
preferences are those which drastically change their value 
(not meter if they increase or decrease) but continue to 
exist in customers’ system of values, needs, desires and 
are into possibilities for buying. “Second order break” of 
customer preferences means that customer abandoned 
preference to certain characteristic of product and started 
to preference another. Figure 8 illustrates the first and 
second order break in customers’ preferences. Preference 
(a) between 9th and 10th year failed in the scale of 
customers’ preferences but assuming that its 

𝑲 

𝑩𝑫 
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irreplaceability it could not be abandoned. Preference (b) 
was rising till 9th year but it suddenly was abandoned and 
replaced by preference (c) which was reached higher place 
in customers’ values system.   

 
Figure 8.  Changes in customer preferences of first and second order 

Elementary question aroused from the introduced 
breaks in customer preferences is: “Could be breaks in 
preferences change predicted?” Answer depends on the 
model of used knowledge. If the model of independency 
between knowledge and Big Data is used then it is 
possible to suppose that discontinuities could be included. 
If knowledge is constructed only on the Big Data sets the 
breaks could not be predicted for the first time because 
this case is not recorded in past. Of, course, by evolving 
model of knowledge based on Big Data in the future it is 
possible to predict that discontinuities could probably 
occur.  

III. RESULTS AND DISCUSSION 

Above proposed model could be generally applied on 
decision done i.e. choice of operating systems in mobile 
phones industry. Five biggest companies in the world 
produced their operating systems for mobile phones. It is 
possible to state, without exact proving (or takes it for 
granted), that mobile and IT companies had Big Data 
infrastructure and adequate knowledge for proper decision 
making. 

Nokia introduced its operating system called 
“Symbian” in year 1997, Blackberry introduced its 
operating system in year 1999, Google introduced 
operating system called “Android” in year 2007, 
Microsoft introduced its operating system in year 2000 
and Apple introduced its operating system iOS in year 
2007. It is obvious that all leading companies had made a 
choice to exchange existing operative systems on mobile 
phones with improved ones. that decision could be 
described as strategic because it disrupted existed practice 
and over time, evolved their ideas through business 
models in that industry [18]. However not all companies 
were equally successful.  Nokia, although first on the 
market has lost its leading position. In year 2010 the share 
on the North America smartphone operating system 
markets for above listed operating systems was as follows 
[19]: Android and Blackberry with share of 33% each, 
Apple iOS 23%, Microsoft Windows 6% and Symbian 
3%. 

This situation for period of 13 years (from 1997 to 
2010) could be explained in following way: 

First on market on operating systems for mobile phones 
did not success in keeping leadership. In spite of the fact 
that Nokia was first on the market creating a new reality it 
wasn’t able to keep leading position because reality was 

changed in way they couldn’t follow. Measuring this 
situation with above proposed model they failed from 

position 𝐶1to position 𝐶3. 

Blackberry, Apple iOS and Android succeed and taken 

a big share of the market (position 𝐶1) and Microsoft even 

though was third on the market still was in zone of 𝐶3 
position. 

Further investigations shall include analysis about 
causes of different success of different companies. 
Because evidently, only Big Data cannot explain, the 
difference between success or failure (failure, from the 
companies’ point of view could be also insufficient 
market share) it cannot be considered as a sufficient 
condition for success. 

IV. CONCLUSION 

Proposed model highlights the fact that possessing Big 
Data about market and adequate infrastructure are not 
guarantee for success automatically. Quality of data, 
knowledge and prediction of changing world as well as 
management able to make right decisions are necessary 
and sufficient condition for success, while Big Data could 
be only necessary condition with limited importance. 
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