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Abstract- Game theory and business intelligence are two mature areas of research; game theory being the study of strategic 
decision-making brings together several disciplines such as philosophy, mathematics and psychology. On the other hand, 
business intelligence is a set of techniques and tools that are used to transform raw data into meaningful and useful 
information for business analysis purposes which can be used to create new business strategic direction. Making business 
decisions is a balance between data and opinion: opinion being the best possible professional judgment. The paper further 
looks at game theory strategies based on prisoner's dilemma concept and Cournot model that can be used for strategic 
decision making and gives an insight into the possibilities of using game theory to look at the past using current data and 
predict the future for a business. 
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I. INTRODUCTION 
 
Business intelligence study has emerged as an  
important area for research both practitioners and 
researchers are investing a lot of resources to explore 
the opportunities it presents, reflecting the magnitude 
and impact of data related problems to be solved in 
contemporary business organizations. [1] 
Business analysts from time to time are asked 
frequently to identify the likely and unlikely 
consequences of alternative course of actions for 
specific, real-time strategy problems in the business. 
With limited time and potentially critical 
consequences, managers must sort through 
uncertainties surrounding the specific problem. They 
must provide the best estimate of what is likely to 
happen, and estimate the probability of outcomes 
different from the best estimate, and assessing 
contingencies that might lead to alternative outcomes.  
In each instance, there is an interest to work through 
the logic of a situation to ascertain what might be 
done to alter or facilitate particular outcomes, then 
use this information for strategic business planning. 
[2] The task of the business analyst is formidable. 
Every case has unique features, the time for 
examining each instance is limited, and the potential 
always exists for detrimental consequences if the 
analysis proves incorrect. Expert knowledge is the 
realistic starting point for understanding any specific 
instance, but area or problem of expertise should not 
be the only means of analyzing important complex 
problems. Such a scenario provides anindependent 
perspective that informs and stimulates debates in the 
board rooms. How can game theory reasoning, 
combined with empirical (mostly quantitative), 
analysis, help inform managers on fostering reliable 
predictions about the likelihood of alternative 
outcomes? How can game theory be used on 
assessing how alternative tactics and strategies might 
improve the expected results?[3], [4] 

Game theory is the solution that we seek to help us 
understand how strategic decision making can be 
done. For example, managers are always confronted 
with constraints such as limited resources, time, very 
low budgets and sometimes incomplete information. 
Game theory models can help us examine choices 
under these constraints while also specifically 
attending to strategic interaction in which decision 
makers select their actions and of course taking into 
account expectations about how others will respond 
to them taking; they should also factor in their own 
possible actions.[4] 
Understanding game theory strategies- both the 
popular and the lesser-known ones - is important to 
enhance one's reasoning and decision-making skills 
in a sophisticated and complex world. Consider the 
evolutionary analysis on adoption of e-Government 
services: the interaction between a government and 
the citizens, where both the government and the 
citizens chose their own actions according to the cost 
benefit which arises from the application of e-
Government services. [5], [6] under the assumption 
that players are instrumentally rational and act in their 
own best interest. In some cases a solution may fail, 
this explains why e-Government initiatives in many 
countries before they became stable, failed in one 
way or the other [7] The BI analytical synthesis itself 
can illuminate different facets of the problem. Either 
way, game theory offers an interesting perspective on 
the nature of strategic selection in both familiar and 
unusual circumstances. However, the problem with 
game theory emotions and feelings are not 
considered. It is a win-lose situation, one party has to 
lose for the sake of the nation to move forward. It can 
further be argued out that there is some kind of 
natural selection at work which inclines a group of 
decisions towards the rational and optimal[8]In such 
a case game theory should not be used as a substitute 
for good judgment in strategic decision making, 
especially where citizens, are involved.  
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The following sections will focus on previous 
research, and have a discussion based on various 
cases and on how authors used game theory in 
strategic decision making. 
 
II. PREVIOUS RESEARCH 
 
 Though a lot of research is ongoing on game theory 
and business intelligence, however, not much has 
been done to explore exhaustively on the role of 
game theory in relation to BI. Focus will be on a few 
cases that will help us build a foundation for the 
discussion 
 
1.1 Strategy 
We ask what a strategy is and why does it matter in 
strategic decision-making in organizations? We 
cannot rely on a single definition of strategy.  
Organizational strategy is the specific policy made by 
the organization by taking into account the specific 
policies the competitors might take and this includes 
their own cause of action. [9] 
Strategy according to Henry Mintzberg in his 1994 
book, “The Rise and Fall of Strategic Planning”,  
points out that the term strategy is used in several 
ways: strategy as a plan, strategy as a pattern of 
action, strategy is a position and strategy as a 
perspective. Michael porter idea also cannot be 
ignored in his book 1986 “Competitive Strategy” he 
argues out that strategy is about being different and 
deliberately choosing a different set of activities to 
give value to customers. A point in case strategy in its 
everyday meaning plays a role far beyond business. 
For example the military may have a strategy for war, 
a government may have a strategy to improve on 
citizen e-Government services and an economic zone 
may have a strategy to deal with economic crunch. 
Clearly we see that in every sector, strategy is very 
important. 
 
1.2 Business Intelligence 
Business intelligence (BI) is the broad category of 
skills sets, processes, technologies, applications and 
practices used to support better decision making. 
Mostly business intelligence offers insight on the here 
and now and when the data is analyzed then we can 
predict the future. [10] 
This can also be defined as the ability to access to 
access the right data needed at the right time to make 
informed strategic decisions[11] 
Kumariet al. also brings in another school of thought 
and defines BI as the ability of the organization to 
assemble all processes and capabilities, this includes 
human capacity and technology and converting this 
into knowledge, getting right information for the right 
people and the right time. [12]This includes the 
effective data warehouses with components capable 
of monitoring the time critical processes that allows 
for tactical and strategic decision makers to tune their 
actions according to the organization’s strategy.[13] 

BI can also be defined as an in-depth analysis of data 
and this would include application technologies and 
databases[14] He further expands and says that 
business intelligence is one of the sources of 
competitive advantage for businesses, because 
operational data is turned into a business asset for 
strategic decision. To crown it all: within the industry 
Howard Dresner of Gartner Research who is widely 
recognized as the father of BI suggested that 
“business intelligence as a broad category of software 
and solutions for gathering, consolidating, analyzing 
and providing access to data in a way that  lets 
enterprise users make better business decision”. 
Meaning BI is an umbrella under which all this 
systems and methods fall in order to improve 
business decision.  
 
1.3 Game theory  
Game theory is a very useful tool that can be used to 
study interactive decision-making where the outcome 
for each player, in this case a decision maker, 
depends on the actions of others. Game theory can be 
defined as a bag of analytical tools intended to help 
us have an understanding of the sensations that we 
see when decision makers interact. [15]The case of 
organizations they certainly consider other player's 
actions particularly their competitors while choosing 
their own strategies. That’s why others compete, 
while others merge in order to remain relevant in the 
market. The more the success of a strategy the more it 
depends on anticipations and reactions of 
competitors, suppliers or customers, the more 
valuable it is to use game theoretic analysis[16] 
To have a better understanding of the game theory 
principles it’s important we look at some game theory 
strategies first. 
 
III. GAME THEORY STRATEGIES 
 
1.4 Prisoners Dilemma 
Several strategies in game theory exist; these 
strategies can be used for strategic decision making. 
Some of these games include: Prisoners dilemma, 
Counort competition, Matching pennies, Deadlock 
(Social dilemma), Centipede game, Travelers 
dilemma, Battle of the sexes, Peace war and 
Volunteer's dilemma.[17] 
Prisoner's Dilemma is a very common game and it 
explores the decision making strategy of two people 
who by acting in their own individual best interests, 
end up with a worse outcome than if they had 
cooperated with each other. [18]This game is 
popularly known strategy that helps us to understand 
what governs the balance between competition and 
cooperation in business settings. 
In these strategies, we have two suspects who have 
been accused of a crime and are being held in 
separate rooms and cannot communicate with each 
other. The situation at hand: the prosecutor informs 
(prisoner A) individually that if they cooperate and 
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confess against each other, they will go free, but if he 
does not cooperate and prisoner B does, prisoner A 
will be sentenced to three years in prison. He further 
tells them that both confess, they will get two years 
sentence, and if neither confesses they will be 
sentenced to one year in prison. In this case 
cooperation seems to be the best strategy for the two 
prisoners.[19] 
 
1.5 Cournot Competition 
This model is similar to Prisoners dilemma; it was 
introduced by Augustin Cournot: a French 
mathematician in the year 1838. It is a very old model 
but effective in making business decisions and it is 
used to describe an industry structure in which 
companies can compete on the amount of output they 
will produce and which they made a decision 
independent of each other and at the same time.[20] 
Let us assume two companies X and Y produces 
homogeneous products and can produce both high 
and low quantities. If they both agree and cooperate 
to produce low levels, then limited supply will 
definitely result to high prices for the product on the 
market and substantial profits for both companies. In 
case they do the reverse, they defect and produce high 
levels, the market will be flooded hence low price for 
the product which will result in minimal profits. 
However for example if one company cooperates 
(Company X produce at low level) and the other 
defects (Company Y produce at high levels) then X 
breaks even while Y earns a profit that is higher than 
if they both cooperate.[21] 
The payoff matrix for company's X and Y is given in 
Table 1 (the figures represent profits in millions of 
KRW, for the sake of clarity). If X cooperates and 
produces at low levels while Y defects and produces 
at high levels the payoff is shown in cell (b) - break-
even for company X and 10 million KRW for 
company Y. 

Table 1: Cournot Payoff Matrix 

 
 
Oil extraction would be a good example of quantity 
competition - Organization of Petroleum Exporting 
Countries (OPEC). This is an international cartel that 
was formed in 1960 by five major oil-exporting 
countries: Iran, Iraq, Kuwait, Saudi Arabia and 
Venezuela who in 1971 agreed to take an active role 
to coordinate and unify petroleum policies among 
member countries, in order to secure fair and stable 
prices for petroleum producers.[22] 
In this case cartels will fail if non-cartel members can 
supply consumers with large quantities of goods at 
the same time each member of the cartel has an 

incentive to cheat on the cartel agreement. To keep 
organizations from violating the cartel agreement, the 
cartels must be able to detect cheating and punish 
violators and, in addition, keep their illegal behavior 
hidden from customers and governmental agencies in 
order to protect their image and hence interest. 
Rationally, it makes sense for both companies to 
cooperate and work together, however such behavior 
is never shown in real life from a strategic point of 
view why they exists is to make profits and the best 
option is take a risk and defect and maximize profits 
as they do so they need to focus also on the future and 
study the moves of their competing company, it’s all 
about survival[22] 
 
IV. DISCUSSION 
 
Business is a high risk game. The way Managers 
approach this game is reflected in the language they 
use to describe it. Business language is full of 
expressions some borrowed from sports while others 
borrowed from military. However, the paradox is: 
unlike sports and war, business is not always about 
winning and losing, nor is it how well you play the 
game. When we look around the very successful 
businesses it is a fact that they have succeeded 
without requiring others to fail. It also true they can 
also miserably fail no matter how well they play if 
they make the mistake of playing the wrong game. 
Therefore, the essence of success in business mainly 
lies in making sure you are playing the right game, at 
the right time and the right place. You may ask how 
do we know it is the right game? What will you do if 
it is not the right game? Game theory as a 
mathematical construct is about to change the game 
of businesses, and this will help managers answer the 
two questions. 
Game theory has come of age, as it all began in 1944 
with the great mathematician Von Neumann and 
economist Oskar Morgenstern who published a 
beautiful book called "Theory of Games and 
Economic behavior". Their work has provided a 
systematic way to understanding the behavior of 
players.[3] They have clearly distinguished two types 
of Games: Rule-based games, players interact 
according to the specified "rules of engagement". 
These rules could come in form of trade agreements 
or contracts. The second type is "Freewheeling 
games", where players interact without any external 
hindrances, found in buying and selling, the buyers 
and sellers create value by transacting in unstructured 
fashion. But when we look at business whether small 
scale or large scale it is complex because they mix 
both strategies [23] 
What has game theory got to offer in business 
strategy you may ask? Game theory focuses directly 
on the most pressing issue of all: finding the right 
strategies and making the right strategic decisions for 
the business. Game theory is effective when there are 
many self-governing factors, no decision can ever be 
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made in isolation from a group of other decisions. 
Amid the complexity of decision making, game 
theory breaks down the game into key manageable 
components which helps you see what going on and 
what to do about it.[3] 
Examining the effect of Japanese generic milk 
promotion on sales. In Japan, milk prices are 
determined in individual negotiations between 
prefectural milk marketing boards (dairy 
cooperatives) and the processors they supply. The 
nationwide generic advertising is paid by voluntary 
assessments of retailers, farmers, wholesalers and by 
government subsidies. Many fluid processors have 
little influence on price negotiations, though the non-
fluid manufacturing processors have power.  They 
calculate the market power of the boards to be small 
and falling[24] The estimated marginal rate of return 
to promotion was 6.04 in 1981 and in 1989 it was 
4.33. This fall was because market power fell. This 
can likened to a game of milk promotion 
effectiveness and Suzuki proposes a good framework 
of its effectiveness with an Imperfect competition 
model.[24]The game of business is about value 
addition and can be put mathematically as follows: 

Total	Revenues = Market	Share ∗Market	size 
Meaning a company can increase her revenue by 
increasing either the market share or by increase her 
market size. The reverse is true; the above equation if 
the companies’ market share or market size reduces 
because of competition, the total revenues will also 
be affected negatively.[25] 
Deciding how to conduct a business in an 
increasingly complex environment can be a 
challenge. Today’s environment is characterized by 
high level of competition and globalization and 
alliances seems to be the best strategy for businesses 
and even researchers and PR actioners[26] 
Coopetition is another new competition strategy 
based on a combination of various management 
theories, cooperation strategies, competition and 
game theory. This new approach is for companies to 
maintain a competitive advantage as the saying goes 
"if you can't beat ‘em, join ‘em". Cooperative 
strategies can be used to create new markets at the 
same time expand the existing market. Once created, 
competitive strategies can be deployed to play in the 
market.[27]Based on the previous statement, business 
is not necessarily a zero sum game where a win-lose 
situation exists. There can actually be scenarios 
where win-win is achieved by cooperation at the 
others where lose-lose occurs without it.  The truth is, 
without cooperation there will be a lose-lose-lose 
situation because the competitors will end up losing 
on prospective market. The same market will also get 
undeserved because consumers would lose out on 
what would have been a potentially useful product. 
We can conclusively say cooperation has its 
theoretical foundations in game theory, managers can 
learn from this on issues pertaining to communication 
and ways to negotiate win-win scenarios. Finally 

businesses must account for the self-interest of others 
instead of asking "what's in it for me?"... Managers 
need ask their competitors, "How can1 + 1 = 3?" the 
multiplying factor not addition.  
When we further look at BI and analytics critically, 
we seem to have a lot of good things to talk about 
from problem identification and predicting the future. 
This gives very smart solutions at the shortest time 
possible.  However, as companies invest on these 
tools for BI, there are challenges that they might face. 
Data volumes are increasing, this data are not useful 
not until it is processed. As organizations start to 
process this unstructured information, the need to 
process more and more data rises. This poses big data 
challenge (data deluge).[1] 
From IBM big data analytics report on evolution of 
data things are changing, consider the history; how 
we have evolved in terms of data from the 19th 
century. We are not only handling terabytes of data 
but sometimes handling zettabytes of data. Think 
about sensor networks increasing in volumes[28], 
how about the whole use of internet that keeps 
increasing in volumes? [29]Put this into a personal 
perspective, today how often do we go to the ATM to 
pick up money? How often do we go to the store and 
take your products through a point of sale? Your 
mobile phone: how often do we make calls or 
generate text messages? [29]Compare this to how 
often we use the Internet. We cannot do without 
internet and mobile phones anymore they have 
become part of us. This gives a perception of even at 
a personal level we are increasingly producing data 
which is leading to data deluge. From a business 
perspective, the use of this information is extremely 
useful to actually analyze for business purpose. 
Solutions are already available; every company has to 
make a decision on what tools are appropriate for 
their business needs. The truth of the matter is that 
data in the future will transform how we live, work 
and think. [30] 
 
1.6 Recommendations and future work 
The area of BI and game theory has not been 
exploited fully, most researchers have focused mainly 
on game theory in decision making without 
considering any tools that could be used to enhance 
and speed up decisions such as BI tools and analytics. 
This area can be explored further and also focus can 
be given to government institutions in the area of e-
Government to predict the future trends in e-
Governance. It would be incredible if an 
experiment/research can be conducted to prove the 
following concept: How can we use game theory to 
report the past and monitor the current? Secondly, 
given Business intelligence data and tools, how can 
we remodel the future of a business using game 
theory?  This gives a good avenue for future 
researchers to explore the possibility of using game 
theory and BI data to look at the past, present and be 
able to predict the future. 
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4.2 Limitation of the study 
As with any piece of research, this study has 
limitations. We have studied only prisoner’s dilemma 
and focus on business strategy.  
The area of Game theory in relation to Business 
intelligence has not been explored fully. Further 
research could investigate other Game theory 
strategies such as but not limited to: ultimatum games 
and battle of the sexes in order to make a comparative 
study in decision making.  It would be interesting to 
study Ultimatum games and find out how important 
this type of game plays in strategic decision making 
since if focus mainly on human feelings. 
 
CONCLUSION 
 
CEOs and managers using business intelligence tools 
can benefit by using this insights from game theory 
perspective to design a game that is right for their 
organizations. The outcomes can be far more 
rewarding than when the organization maintaining the 
present state of affairs. No specific game theory 
strategy is perfect because different situations or 
problems within the organization have to be handled 
in different unique ways. The bottom line is that 
game theory can be used very effectively as a tool for 
decision making whether in political, psychological, 
economical, personal or business setting. However, 
this should not be used as a substitute for good 
judgment in strategic decision-making; it is just an 
enabler in critical thinking. Game theory only sheds a 
light on why businesses behave the way they do and 
why they go for specific strategies available through 
transparency. 
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