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Preface

Oskar Morgenstern published their book Theory of Games

and Economic Behavior, wherein strategic decision-making
scenarios were first defined as ‘games’. Pioneering work done by
John C. Harsanyi, Johan F. Nash and Reinhard Selten during the
decades of 1950s and 1960s, in the development of the theory of
non-cooperative games, got them ‘“The Sveriges Riksbank Prize in
Economic Sciences in Memory of Alfred Nobel’ in 1994. By then
game theory had become a dominant analytical tool for econo-
mists. The fact that in the last 20 years between 1994 and 2014
seven Nobel prizes in Economic Sciences were shared between 18
scholars who either furthered the advancement of game theory or

M ore than 70 years ago, in 1944, John von Neumann and

applied game theory in analysing economic problems stands as a
testimony of importance of game theory in the discipline of eco-
nomics. The 1994 Nobel Prize in Economic Sciences popularized
game theory among academia outside the domain of economic
theory and forced a section of the business academia to recon-
sider it as an applicable tool for management research. Till then,
game theory was considered as a highly mathematical tool, useful
only for development of ‘esoteric’ economic theory. During the
two decades following the 1994 Nobel Prize, numerous research
papers were published in journals, such as Marketing Science, Decision
Analysis, Management Science, Operations Research, Journal of Finance,
Strategic Management Journal, Organizational Behaviour and Human
Decision  Processes, Group Decision and Negotiation, etc., which
applied game theory in solving problems in functional manage-
ment areas of marketing, finance, operations and human resources,
apart from the area of strategic management. During these 20 years,
applicability of game theory in solving management problems was
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noticed by consultants such as Mackenzie & Company and Boston
Consulting Group. At the same time, MBA curricula across the
world incorporated game theory in their syllabi. This dual effect
induced the strategic thinkers, corporate and business planners and
consultants to accept game theory as an important management
tool. Functional managers who engage themselves in negotiating
and contracting with customers or suppliers, those who partici-
pate in bidding for contracts against competitors and those who
are engaged in strategic and tactical decision-making—say in
pricing—have, over time, realized the relevance of game theory
to their profession. The number of executive development pro-
grammes on functional application of game theory, conducted by
the schools of businesses in the universities of both developed and
emerging economics, also proves that game theory has become an
integral part of the practicing manager’s tool box.

I grew up as an academician during this very period—1994 to
present. After finishing my doctoral research in the field of indus-
trial organization, a discipline that relies heavily on application
of game theory, I have taught game theory to students of man-
agement, and to students of engineering, since 2004, in various
premier institutions of higher learning in the country. Teaching
game theory to MBA students enriched my understanding of the
subject. It is easy to catch the imagination of bright students with
the analytical sharpness of the subject. But, at the same time, MBA
students always ask for ‘real-life examples’ to see how the analyti-
cal rigour is useful in managing day-to-day businesses. In order to
ensure respectable feedback from my students, I had to dig out
real-life business cases and show them how the situation could be
analysed using game theory tools. These 11 years of interaction
with bright, young minds in the MBA classrooms has been a huge
learning experience for me. This book is essentially an output of
that learning experience, founded upon the base that was made by
my teachers and thesis supervisor during my student days.

Contlict along with strategic nature of relations breeds sce-
narios that are games. Tactical game play involves minute obser-
vation of the game situation, identifying weaknesses of the rival(s)
and exploiting those weaknesses to outsmart them. Games such as
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football or chess, and situations during armed conflicts are areas
where tactical game play is of utmost importance. Business had
been seen as conflict scenarios and often compared with war. In
fact, that is a bit of a cliché now. New age management gurus
talk about sustainability, cooperation, blue-ocean strategy and
spirituality. In this era of these new-found areas of wisdom, game
theory runs the risk of being branded as a tool with narrow and
myopic scope. This misconception comes from the idea that
game theory begins and ends with an apparently indigestible game
called prisoner’s dilemma. One purpose of this book is to clear
that misconception. Indeed, it is a tool for tactical game play in
competitive scenarios, but it also helps in identifying win-win situ-
ations and opportunities to cooperate. In fact, that very example
of prisoner’s dilemma can be used to show how it is possible for
rivals to collude and increase payoffs. Adam Brandenburger and
Barry Nalebuff, in their 1997 book Co-opetition, nicely established
the need for businesses to combine cooperation with competition.

It is possible to analyse a wide variety of business scenarios
applying game theoretic techniques. In this book, I used case
studies from different industries to focus on issues such as pricing,
market entry, technology adoption, new product development,
negotiations, bidding, etc. Competition is inherent in most of these
scenarios, and throughout this book I maintained the fundamental
assumption of game theory that game players are self-interested.
This assumption, per se, is not often contested as not many people
suffer from the misconception that businesses are done with an
altruistic motive. But the assumption that players can make perfect
rational decisions is often contested. A serious chunk of the criti-
cism against the assumption of rationality comes from the practic-
ing managers, for whom I have been conducting training sessions
covering modules on competitive strategy, pricing, positioning,
etc., for over little more than a decade. In these modules, I show
how game theory can be used in making strategic decisions. The
participants come from middle to senior management ranks of
various organizations, which include the public sector companies
as well as private corporations. Scepticism with the assumption of
rationality is across the board. Interestingly, the practitioners who
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contest the assumption of rationality think that they themselves are
capable of making decisions in the most rational fashion without
getting carried away by emotions, but they are not sure whether
their suppliers, customers and competitors are capable of the same.
If most people think that they can take decisions rationally, and
they actually can, then there is little chance for the devil called
irrationality. Even if there is a positive chance that your rival
is irrational, game theory can deal with such situations by consid-
ering it as a game of incomplete information. In this book, I will
address games of incomplete information in Chapter 7. Sometimes
what seems to be irrational may have a different sort of rationale that
doesn’t occur to the naive. I will address such apparent irrationality
in Chapter 5.

Nevertheless, it is true that many game theoretic argu-
ments degenerate if the assumption of rationality is violated at
the fundamental level. There are two sources of irrationality in
decision-making—lack of cognitive ability and emotions affecting
decision-making. Individual decision-makers suffer from both.
There is vast literature on evolutionary game theory that does
not presume individual game players to be born rational. This
literature argues that individuals are not rational, but they try to
be rational. As they get used to a particular environment, they
become more and more capable of making rational decisions.
Emotions, on the other hand, can be addressed within the frame-
work of rational decision-making by attaching payoffs on intangi-
ble aspects such as pleasure, revenge, etc. Behavioural game theory
deals with emotions alongside rationality. In this book, I won’t
cover evolutionary game theory, or behavioural game theory. The
scope of this book is limited to the applications of game theory in
situations where players are capable of making rational decisions.
Business decisions, particularly in the business-to-business (B2B)
context, fit the bill. Strategic business decisions are normally made
by a think tank comprising of a group of qualified individuals.
These individuals might act only as bounded rational agents if they
were making decisions individually. But when they brainstorm
in a group, the learning is much faster, and the group should be
capable of making rational choices. When decisions are made by
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a group, the role of individual emotions can be minimized unless
some members of the group are powerful enough to override
others. Despite businesses’ ability to make rational decisions, game
theory may not work in a business-to-consumer (B2C) set-up as
the consumers might not be capable of making rational choices.
Keeping that in mind we will focus on the use of game theory in
decision-making in B2B set-ups.

The issue of ethics is of utmost importance in modern busi-
nesses. There is a huge misconception that knowledge of game
theory makes decision-makers unethical. However, half-baked
knowledge of game theory may make decision-makers act unethi-
cally. Also, only a person who is half educated in game theory
thinks that game theory and ethics can never go hand in hand. The
source of this misunderstanding is again a muddled up idea of indi-
vidual rationality. In my opinion, ethics is long-term rationality.
Experts in business ethics will possibly disagree. But they disagree
amongst themselves on what is ethical. Is a marketer of a tobacco
product unethical? Some will say no as the marketer is doing it
for a living, and he/she is being ethical to his/her employer. Even
a peddler of soft drugs like marijuana does it for a living. Why
not legalize marijuana then? On the other hand, if selling tobacco
products is unethical, then why not ban tobacco? Game theory
does not address questions like these, but it also does not teach
you to cheat. Games such as football or chess are governed by a
set of rules. Laws define the rules of business games. If there exist
loopholes in the rules of a game, that is, if the rules are not well
defined in all regards, self-interested players will want to manipu-
late the rules to their own advantage. Game theory is a handy tool
in designing mechanisms to prevent such opportunistic behaviour.
There is a large body of literature in the knowledge domain at
the interface of law and economics. Game theoretic mechanism
designing is indispensable in the area of law and economics. In
this book, I will not cover mechanism designing as that is not of
primary interest to businesses.

Decisions based on game theoretic analysis sometimes criti-
cally hinges on the payoffs. The question is: How do we get the
payoft figures? There is a simple exercise in Chapter 2 that will
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give you an idea of how payoffs can be arrived at. But in the rest of
the book I will take payoffs as given. Predicting the payofts is not
within the scope of game theory. Game theorists take the payofts
as given and analyse the situation with those given payofis to arrive
at a decision. In order to predict the payoffs, one needs advanced
tools in analytics including data mining and forecasting.

Though it is rare, sometimes I encounter situations in the
classroom, particularly in training sessions, where the participants
expect game theory to be a handy tool wherein decisions will be
generated if data is provided as input to a computer program. It
is possible to develop computer programs that will do that for a
given situation. But the purpose of learning game theory is to get
hold of the logic. If the logic is clear, one will be able to construct
his/her decision-making situation as a game and find out the
optimal decision. Contrary to the popular belief, it is actually a
very flexible tool. At the core, game theory is a way of thinking.
I always tried to impart that way of thinking to my students. This
book too attempts the same with its readers.
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What Managers Can Learn
from Game Theory?

CG Perspectives published by Boston Consulting Group,

dated 3rd December 2009, mentions a problem encoun-

tered by one of their clients. The nature of the problem is
generic. The article states:

One of our clients learned this the hard way. Convinced that the sales force
was giving away too much in price negotiations in order to capture volume, this
company undertook a pricing project in which it analysed accounts, identified
opportunities to raise prices, and provided a new set of pricing guidelines. The
resulting profit boost was quick and significant. Unfortunately, a short while
later, the company found itself back in its original position and in need of
another pricing remedy. The problem resutfaced because the leaders of the sales
force continued to drive a culture that emphasized volume, rather than profit-
ability. Without changing its incentives, processes, and people, the company
could not achieve sustainable impact from pricing improvements.

The scenario is very familiar to most practising managers, strategic
planners and consultants. The genesis of the problem seems to be
organizational culture. Culture gets perpetrated by the game you
make people play. In order to change the culture, it is imperative
to change the game. Incentives are keystones of strategic game
playing, and to change the game you need to change the incen-
tive structure.
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You possibly face similar problems in various spheres of your
business. When you negotiate a contract with suppliers, or clients,
or employees, you negotiate on the rules of the game. When you
draw the rules, you need to make sure that others are incentivized
to play the game as per the drawn rules. At times you are sucked
into games where the rules are made by someone else—maybe by
the market or the regulators. Irrespective of whether you chalk-
out the games or you are forced to play it as per rules made by
someone else, you play so you are. In Latin they say ludo ergo
sum—TI play so I am! They also say cogito ergo sum—I think so I am!
To play you need to think the right way. This book will help you
in shaping your way of thinking in contexts of games you might
have to play.

This book attempts to shape up your strategic thinking with
help of various examples from the field of business. Many strategic
or tactical moves apparently seem puzzling to us. For example,
Costa Coftee has been setting up coftee shops within a stone’s
throw of Starbucks outlets in China. To the naive it seems to be a
stupid strategy. Why would Costa do it? What is the game? And
if you are Starbucks, how do you react to this? Microsoft spends
around US$13 billion per year on R&D and a large part of it is
spent on tuning future versions of Windows and Office. You
might wonder why they need to spend so much on upgrading
products in which they are unchallenged category leaders. Is there
some game behind it? What is the game, and who does Microsoft
play the game against? This book will not only help you in com-
prehending the underlying games of such apparently puzzling stra-
tegic moves, but also teach you a few tricks of playing such games.

In order to do so we will use the techniques of game theory.
But instead of developing complex mathematical theories we
will develop strategic thinking by drawing upon examples from
different walks of life including politics, international relations,
geopolitics, military history and sports. The purpose of this book
is to make game theory understandable and usable for strategic
decision-makers and functional managers. Will that make you a
better manager? It will help you to out-think and outmanoeuvre
your competition, suppliers, complementors and employees, or at
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least to keep up in the tactical battles. But it is frills-free. It does
not teach you how to maintain eye contact during negotiation,
nor does it teach you about power-dressing to dominate over
your rivals.

To get going, let us first understand what game theory is.

What Is Game Theory?

Game theory is the science of analysing scenarios that can be
described as games. A game scenario involves strategic interaction
between two or more self-interested players, who are aware of
their own gains and losses from different plausible outcomes of
the strategic interaction. The description of a game is required to
specify the following:

1. Players: A group of entities, individuals or organizations,
are players of a game if they are involved in strategic
interaction wherein their decisions affect each other’s
well-being or happiness. Game theory assumes that these
players are self-interested and that they are aware of the
fact that every game player is self-interested. The players
are smart enough to process any information available to
them. Emotion plays no role in their decision-making. At
the onset let me clarify the assumption of self-interested
behaviour, which is also known as ‘individual rationality’.
Self-interested behaviour does not rule out cooperation
among players. However the players won’t cooperate just
because it is nice to cooperate, but because they gain from
cooperating rather than from competing. In the world of
game theory, there is no such thing as altruism. However,
actions that are thought of as ‘altruistic’ can be explained
within the paradigm of ‘individual rationality’. Baseline
assumption is that players don’t act without self-interest,
but the scope of self-interested behaviour stretches
beyond the sphere of economics and politics. It might
just be spiritual. It might even be a ‘warm glow’, which
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is defined as a satisfaction from increasing the well-being
of someone else. So, an action that appears to be altruistic
must also involve some sort of self-interest.

2. Strategies: Strategies are actions or plans of action available
to the players. The strategy set defines the scope of what
the players can do in the game.

3. Payoffs: The description of a game must outline all the
plausible outcomes of the strategic interaction. Payofts
are what the players get subject to realization of each of
the outcomes. The payoffs of a player reflect the player’s
stake in the game. The assumption of self-interested
players essentially means that the players strive to maxi-
mize their own payoffs.

Tales of Out-thinking Rivals

Game theory is interesting because there is tactical interaction.
The players try to figure out their rivals’ strategy before they
move. Strategic games like chess or checker, football, basketball
and such other team sports, battles on the warfront and interna-
tional geopolitics are some spheres of life where everyone tries to
out-think their rivals. Game theory can be used to analyse tactical
moves in all these fields. Businesses can use game theory in the
same manner to out-think competition. In this section we will
walk through a few examples from difterent spheres of life to have
an understanding of the phenomenon of out-thinking.

Out-thinking by Exploiting the Weakness of Rival

Spanish journalist Marti Perarnau, in his book Pep Confidential,
quoted legendary football coach Pep Guardiola:

I sit down and watch two or three videos. I take notes. That’s when that flash
of inspiration comes—the moment that makes sense of my profession. The
instant I know, for sure, that I've got it. I know how to win. It only lasts for
about a minute, but it’s the moment that my job becomes truly meaningful.
(Perarnau, 2014)
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Guardiola was talking about 1 May 2009, the night before a
crucial match for his team FC Barcelona against arch rival Real
Madrid. The moment of magic was finding a new way to beat
Real Madrid, using a then 21-year old Lionel Messi in a different
role. Having watched a previous match between the two teams,
Guardiola noticed a vast expanse of space between Real Madrid’s
midfielders and central defenders. That was a weakness asking to
be exploited, and Guardiola took the opportunity. He asked Messi
to move in to that space when Barcelona gained possession of the
ball, and asked his midfielders to pass the ball to Messi. That
move left the Real Madrid central defenders Cannavaro and
Metzelde with two options. If they chase Messi they would leave
the goalmouth exposed. A stroke of genius from Messi would see
him dribble past the centre backs putting him one-on-one against
the goalkeeper Casillas. On the other hand, if they hang back
inside the penalty box they will be too late to go for the final tackle.
Guordiola told Perarnau that he could visualize the situation on the
night before the game, and summoned Messi at 10:30 pm to explain
him his role. What Guardiola visualized got realized on the pitch
35 minutes into the game next evening. Messi’s role in Barcelona
was defined around this tactical masterstroke of Guardiola and
Barcelona’s strategy was built around that role. Yes, strategy was
built upon around a tactical move.

Out-thinking by Doing the Unimaginable

During the last three weeks of the Second World War the 16th
Armoured Division commissioned under the Third Army of USA
captured the last few bases of Nazi Germany in Bavaria (southern
Germany) and Czechoslovakia. One of the last strategic towns to
fall was Pilsen, which is in the present Czech Republic. The town
was strategic owing to the presence of Skoda munitions plant. An
unconventional account of that military operation is narrated by
Alan Cope, the protagonist of Emmanuel Guibert’s graphic novel
Alan’s War—The Memories of G.I. Alan Cope. Alan Cope was a real
character who served under General Patton in the Third Army
of USA during the Second World War. On 6th May 1945 the
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16th Armoured Division advanced along the Bor—Pilsen road. As
per the account of Alan Cope, the division attacked Pilsen with
only six tanks. They were backed by the rest of the division and
troops from 2nd and 97th Infantry Divisions, but that back-up
force was more than two hours behind the advanced tanks. The
six advanced tanks fired heavily and enforced the Nazi forces to
retreat. The Nazis didn’t put up any resistance as they could not
believe that there could be only six tanks. Once Pilsen fell, the
Second World War was effectively over. The 16th Armoured
Division eftectively captured the town using only six tanks, which
was incredible.

Out-thinking by Credibility

A fascinating story of out-thinking a hardball playing supplier is
narrated by Adam Brandenburger and Barry Nalebuff in their book
Co-opetition. Gainesville is a small town in Florida, USA. Gainesville
Regional Utilities (GRU) supplies electricity to the town. For its
captive power plant GRU used to buy coal from CSX which is
one of the largest coal transporters in USA. They procured coal
from the coal origins and delivered to Gainesville by railroad at a
price of US$20.13 per ton in 1990. It was a monopoly price as no
other railroad passed through Gainesville. GRU apparently got an
upper hand over CSX when they got a deal from Norfolk Southern
Railway (NSR) who agreed to deliver coal at US$13.68. The price
was great for GRU, but NSR could not really deliver as their
rail track did not pass through Gainesville. The NSR track passed
through a junction with the CSX track 21 miles away. It was not
feasible for GRU to take delivery 21 miles away and transport it on
its own to Gainesville. So they asked CSX to let NSR coal trains
use the CSX track to come to Gainesville. Of course CSX would
have charged an access fee. But CSX refused. They didn’t want to
give up their monopoly position. GRU was unable to get out of
the clutches of CSX who continued to overcharge them on coal.
NSR was not ready to build their track for those 21 miles. So, GRU
decided to construct their track for those 21 miles and let NSR use
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it to bring coal to Gainesville. The projected capital expenditure
of building that track was US$28 million. If GRU got to buy coal
at US$13.68 from NSR they save US$6.45 per ton. Simple cal-
culation shows that they will recover their capital expenditure of
US$28 million if they bought 4.35 million tons of coal from NSR at
US$13.68. That is a huge quantity but numbers don’t look absurd.
In October 1991 CSX agreed to lower price by US$2.25 per ton,
which was of course not a match for the NSR price. But the tacti-
cal game of out-thinking each other began from that point in time.
CSX tried to outsmart GRU by threatening to abandon their track
connecting Gainesville if GRU built their track. Indeed GRU
didn’t want that. If CSX abandoned their track and GRU built
the track connecting Gainesville to the NSR track, NSR would
become the monopoly supplier and GRU’s bargaining power
would be jeopardised in future. So, the threat of CSX was a credible
one. But GRU didn’t blink and went ahead with their plan. The
proposed rail track was passing through a wetland and was awaiting
clearance from the Environmental Protection Agency. There were
hearings with the Interstate Commerce Commission too. NSR
used its political influence to get the clearance from Environmental
Protection Agency. In November 1992, when it was almost certain
that NSR and Gainesville are going to get the clearance for build-
ing the track, CSX lowered price by further US$2.5 per ton. With
US$5 reduction in price it didn’t make economic sense to build the
track any more. GRU abandoned the plan to build the track and
signed a long-term contract up to 2020 with CSX. The contract
resulted in a US$34 million savings for GRU in present discounted
value (PDV) terms. With their credibility of being able to build the
track they outsmarted CSX. But CSX wasn’t the real loser in this
case. It was Norfolk Southern.

Approach of the Book

Over ages academicians and thinkers have seen business scenarios
as tactical battles. We see business scenarios as games. The busi-
ness scenarios might be complex and it is impossible to out-think
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competition in such business games without a structured way of
thinking. Game theory helps you in developing that structured
way of thinking. The book is founded on the conviction that
game theory, and only game theory, provides you the cutting edge
in out-thinking your rival in competitive business situations. With
that understanding the book attempts to walk you through the
nuances of game theory.

Game theory is a complex tool and mathematics is used exten-
sively in most of the formal game theory books. However, it is
possible to learn the game theoretic way of thinking, and to apply
that learning in decision-making, without using mathematics. In
an attempt to make game theory understandable to almost every-
one, this book keeps use of mathematics to a minimum. But the
book contains many diagrams and figures, which are integral part
of the analysis, and the readers will learn little if they skip those.

We will begin with simple game situations. The chapters are
organized by concepts from game theory. The concepts are pre-
sented to the reader by means of simple examples instead of the
conventional route of developing complex mathematical models.
Every concept is put to use by applications in practical scenarios
and real business cases. As we proceed, the game theoretic con-
cepts become complex. The complexity is unavoidable as real-life
scenarios are actually complex. This book hand-holds the reader
and walks them through that complexity, and helps them in mak-
ing decisions in such complex scenarios.



Business and Chess:
Looking Forward,
R easoning Backward

n a game of chess the players make moves sequentially. There

are many business situations where the players move sequen-

tially. For example, when Starbucks entered the Indian café
scene in 2012, everyone expected them to take Café Coftee Day
(CCD) head-on. That expectation was reinforced by the rate
at which Starbucks started expanding in China since 2011-12.
But Starbucks knows its games. Every game is different. A new
country, a new rival, a new partner and it’s a new game. CCD
already owned more than 1,600 outlets and had presence in 200
cities and town across India. Instead of trying to challenge CCD
with expansion, Starbucks targeted a different clientele and posi-
tioned itself as an upmarket player selling pricy coffee to execu-
tives in the business districts of Mumbai, Delhi and Bangalore.
That was smart. But it was CCD who wanted to step on the
gas. In a bid to have presence across the spectrum, they started
opening upscale outlets called ‘Lounge’. The Indian coffee war
is brewing. Observe the moves. The moves are sequential like a
game of chess.
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Seeing through Your Rival’s Strategy—
A Chess Example

A good chess player is able to see through the rival’s strategy.
While making his or her own move, a master chess player takes
into account the plausible responses of the rival and reasons back-
ward to make the move that is optimal. The following example
will clarify the idea.

Suppose the white player makes an opening move by moving
the king-pawn two ranks from e2 to e4 (Figure 2.1).

Figure 2.1

Before making any move, the black player should notice that the
opening move of the white opened up a path for the white queen
to move all the way to the edge on h5 (Figure 2.2).
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Figure 2.2

Black player should also notice that if the white player, in his or
her second move, moves the white queen to h5, it puts the white
queen on a diagonal vis-a-vis the black king, as shown by the
dashed arrow in Figure 2.3. That is a potential threat of a check-
mate and the only cover of the black king is the black bishop-
pawn in {7.

So, in his or her first move, the black player may keep the
king protected by not moving the bishop-pawn from f7. But what
should be the move? There are many possibilities. Black can block
white’s potential aggression by moving the knight-pawn one rank
from g7 to g6 (Figure 2.4).

Now if the white moves his or her queen to h5, it will imme-
diately be captured by the black pawn in g6, as shown in Figure
2.5. The box h5 is shaded in Figure 2.5 to indicate that it is a
potential move, not an actual one.
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Figure 2.5

Anticipating the threat posed by the black pawn at g6 to his or her
queen at h5, white player will not move the queen to h5. At most
the white player can move the queen to g4 (shown in Figure 2.6),
which does not threaten the defence of the black player.

Being able to foresee this effect, the black player moved his or
her knight-pawn from g7 to g6, as shown in Figure 2.4.

In this example we strategized for black anticipating a threat
from a potential movement of the white queen. But white’s first
move opened up a gully for moving the white bishop from f1
to b5, which movement will also potentially threaten the black
king as it places the white bishop on the same diagonal with the
black king. The defence of the black will be different if that threat
is anticipated. This section is not meant to be a chess tutorial.
Rather, the objective is to show you how to see thorough your
rival’s strategy. The first move of the black player in response to a
particular opening move of the white and anticipating a particular
attacking strategy of the white was shown as an example of look-
ing forward and reasoning backward.
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Figure 2.6

Looking Forward, Reasoning Backward—
An Example

Chess is too complex a game to see through the entire game and
reason backward to find the optimal moves of the players in each
turn. Even the grand masters cannot see through the entire game.
However, in relatively simpler games, it is possible to see through
the entire game, anticipate each and every plausible move at each
turn of each player, and reason backward to make correct deci-
sions. To illustrate the idea of looking forward and reasoning back-
ward, let us use a game called Chomp. This game was originally
conceived by Dutch mathematician Frederik Schuh. American
mathematician David Gale used the name Chomp in a particular
formulation of the game.

The game is played on a 5 X 4 checker board with a ludo
token placed at the bottom-left cell, as shown in Figure 2.7. Two
players take turns to move the token on the board. As per the rule
of the game, the token could be moved only one cell at a time.
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Figure 2.7

There are three valid moves. The token could either be moved
one cell upwards, or one cell leftwards, or one cell diagonally up-
left. Refer to Figure 2.7.

The cell A5 at the top-right corner is a marked as ‘death’ and
is to be avoided. Whoever is forced to reach the ‘death’ cell loses
the game.

At the beginning of the game the grey colour token is placed
on the cell D1. Suppose you are the first mover. You may move the
token either to D2, or to C1 or to C2. The second mover, who is
your rival in the game, in his or her first turn will move the token
one cell upwards, or one cell leftwards, or one cell diagonally up-
left from wherever you left it in your first turn. That way the game
continues till one of the players is forced by the other to move into
cell A5, which is the ‘death’ cell. Suppose your rival is extremely
intelligent and does not make any mistake. Or, you may suppose
that you are playing against a computer program. In your first turn
where will you move the token to, from D1? Will you move it to
D2, or to C1 or to C2? In order to make the correct decision, you
need to see through the entire game and reason backward.

You need to look forward all the way through the game, and
visualize how the game might end. If your rival could take the
token to either A4 or B5, you are certainly going to lose the game.
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From either A4 or B5, the only valid moves will force you to take
the token to the ‘death’ cell. Now reason backward. In order to
win the game you should play the game in a way such that the
token is in either A4 or B5 when your rival gets his or her turn to
move. You can put the token to A4 if you get your turn to move
when the token is either in A3, or in B3, or in B4. Similarly, you
can put the token to B5 if you get your turn to move when the
token is either in B4, or in C4, or in C5. This means, your objec-
tive should be to get your turn to move when the token is in any
of the following cells—A3, B3, B4, C4 or C5. Note that if the
token is in column A, the only valid move is upwards. Since you
need to get your turn when the token is in A3, make sure that
your rival gets his or her turn when the token is in A2. Similarly,
when the token is in row 5, the only valid move is leftwards. Since
you must get your turn when the token is in C5, make sure that
your rival gets his or her turn when the token is in D5. Figure 2.8
indicates the cells that we have identified so far as the ones from
which you should move and the cells which you should force your
rival to move from in order to win the game.

Now, follow a simple principle and reason backward. The
principle is to make sure that you get your turn when the token

Figure 2.8

Rival You Rival
moves move moves

Rival You You
moves move move

You You
move move

Rival
moves
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is in a cell from where any valid move will put it in a cell marked
“Rival moves,” and to make sure that in his or her turn the rival
finds the token in cells from where any valid move will put the
token in a cell marked “You move.” For example, since we
already identified that you will surely win if the token is in A2
when it is your rival’s turn to move, you must make sure that you
get your turn when the token is in A1 or B1 or B2. From either
of A1, B1 and B2 a valid move can put the token in A2. On the
other hand, we have already identified that you will surely win if
you get your turn to move when the token is in either B3, B4 or
C4. So, in the previous turn you must try to move the token to
C3, which will force your rival to move the token to either B3,
B4 or C4 in his or her turn. This way, reasoning backward, we
can trace the game to the first move and find what should be your
first move to ensure your win. Figure 2.9 indicates the cells from
which you should move, and the cells which you should force
your rival to move from, in order to win the game.

Now, reasoning backward through the game, we can see that
in your first turn you should move the token to C1. From C1 your
rival can move it either to B1, B2 or C2. If she or he puts it in B1
or B2, in your next turn you can move the token to A2 and from

Figure 2.9
A B C D

Rival You Rival
moves move moves

Rival You You
moves move move

You You Rival You
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there in two more moves it will be in A4 with your rival’s turn to
move. If from C1 your rival put the token to C2, you should move
it to C3. From C3 your rival can move it to either B3, B4 or C4,
and irrespective of where she or he moves the token to you can
move it to either A4 or B5 in your next turn. So, by moving the
token to C1 in your first turn you ensure that you win the game,
and that was achieved by looking forwards and reasoning backward.
This method is technically called backward induction.

Representing Sequential Move Games in
Extensive Form—Game Trees

An extensive form representation of a sequential move game helps
in seeing through the game and reasoning backward. Let us take
up a business example now, first to represent the game in extensive
form and then to make decisions reasoning backwards.

This example is motivated by the case of Starbucks entering
the branded café business in India, which was till then a monopoly
of CCD.

Case Study 2.1: Starbucks’ Entry in Indian Café Retail

Café Coffee Day (CCD), owned by Amalgamated Bean Coffee
Trading Co. Ltd (ABCTCL), opened its first outlet in Bangalore
in 1996. In 18 years it opened more than 1,600 outlets spread
across more than 200 cities and towns across India, including
tier-2 and tier-3 cities. In many of these cities the CCD outlet
is the first, and till now the only coffee retailer. CCD’s annual
revenue exceeded ¥1,000 crore in 2014.

Starbucks is in the business for more than four decades,
and is the global leader with more than 20,000 outlets across
the planet generating annual revenue of more than US$15
billion. They entered India in October 2012 as a joint venture
with Tata Group and in the first two years of its presence in

(Case Study contd.)
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(Case Study contd.)

India opened up 58 outlets in the upscale locales of Mumbai,
Delhi, Gurgaon, Pune, Bangalore and Hyderabad.

Instead of taking CCD head-on, Starbucks have been cautious
with its expansion. While they opened close to 1,000 outlets in
China during the same period, in India they restricted to just 58.
In India they targeted the Indian counterpart of their habitual
American patrons who made the company a US$60 billion
darling of Wall Street. Instead of trying to poach the younger
crowd that hangout at CCD oultlets, in India they targeted the
executives working in the business districts of Mumbai, Pune
or Gurgaon who not only want a caffeine fix during lunch break
or after work, but also appreciate the lounge ambiance where
they can loosen their tie knots for a while and grab a bite.

Starbucks knew that they cannot beat CCD in price. CCD’s
business model is in control of the entire supply chain from
beans to cup. ABCTCL owns more than 10,000 acres of
plantation, and have a strong presence in coffee beans and
ground coffee retail. As a result their average cost is low.
Starbucks needed a set of customers who value the green
mermaid logo and won’t mind spending 500 for a cup of
latte and a sandwich or wrap. The college going customers
of CCD cannot afford that pricy cup of latte. In the tier-2 and
tier-3 cities where CCD is present, there aren’t enough takers
of Starbucks as a lifestyle brand. So, Starbucks crafted out a
market for itself without stepping on the tail of CCD.

It is CCD who retaliated by opening CCD Lounges in a bid
to be present in the upscale segment. As of December 2014
they opened 43 lounges.

Source: Author.

Let us consider a generic game between two firms which we will
simply refer to as the Entrant and the Incumbent. The Entrant
is contemplating entry in a market where the Incumbent is a
monopoly. Entrant can either take Incumbent head-on by entering
with an identical product, or it may create a differentiated product
and target a different segment, possibly a premium one. For ease
of understanding let us name the segment where Incumbent is
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present as Segment-A, and the premium segment as Segment-B.
In either case the Incumbent will have a response. If the Entrant
enters Segment-A with an identical product, the Incumbent may
retaliate by cutting price, it may create a differentiated product, or
it may do nothing and be a sitting duck. Indeed there are other
plausible responses like escalating advertising, expansion of outlets
(in case of retail) or capacity, etc., but for the purpose of draw-
ing the game tree we will restrict the plausible responses to three.
In case the Entrant enters with a differentiated product targeting
a different set of consumers in Segment-B, the Incumbent may
respond by creating a similar product as that of the Entrant and
expanding presence in Segment-B, or it may do nothing.

The extensive form representation of the game is given in
Figure 2.10.

Figure 2.10
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Now we can see through the game using the game tree given
in Figure 2.10 and reason backward to arrive at decisions.

Putting themselves in the shoes of the Incumbent, the Entrant
should anticipate what the Incumbent will do if they enter
Segment-A with an identical product as that of the Incumbent. If
the Incumbent chooses to do nothing, then their profits drop. So,
Entrant may rule out the possibility that the Incumbent will do
nothing. In the language of game theory it is called a dominated
strategy, which we will discuss in length in Chapter 3. That leaves
the Incumbent with two options—either cut price and compete
for dominance in Segment-A, or differentiate product and target
Segment-B. The later involves cost of product differentiation
as well as segment development cost. The revenue earned from
the premium segment may cover part of its lost revenue from
Segment-A, but venturing into a new segment itself is a risky busi-
ness. If the Incumbent has a strong cost advantage, cutting down
price and initiating a price war will be better for them. Indeed they
will lose revenue due to undercutting of price, but they are in a
strong position to win the price war. Foreseeing these possibilities,
the Entrant should anticipate a price war if they enter Segment-A
with a product that is identical to that of the Incumbent. This was
the scenario that Starbucks anticipated. They knew that CCD had
a strong cost advantage owing to their business model of control-
ling the supply chain from bean to cup. If you don’t have much
chance of winning a price war, or if the cost of winning it is too
high, why should you even get there? Taking CCD head-on
didn’t make sense to Starbucks despite their deep pocket.

If the Entrant enters with a premium product and develops
Segment-B, the Incumbent might either do nothing or might
want to have a share of the pie in the premium segment. The
consumers in the premium segment are less sensitive to price and
appreciate quality and brand value. So, if the Entrant develops
Segment-B and if the Incumbent also steps in the premium seg-
ment, retaliating with price cut is not an option for the Entrant.
Foreseeing that, the Incumbent should want to be present in the
premium segment too. In this scenario, Incumbent’s revenue from
Segment-A remains unaffected. If they can at least break-even in
Segment-B, why shouldn’t they be present in Segment-B too?
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Indeed there will be a branding contest but there might be room
for both in the premium segment, as is the case in the upscale caté
business in India. In that case the Entrant should enter Segment-B
with a premium product, rather than stay out.

Putting Payoffs in the Game Tree

It always helps if we have some numbers to compare while
making decisions. In a game, what the players play for is called
payoff. Payoff is a generic term, and it may or may not be eco-
nomic. It may very well be something abstract like ‘happiness’
or ‘wellbeing’. In business games though, payoffs are economic
variables and are measurable. However, what a firm sees as payoft
depends on its strategic planning. It might be operating profit,
contribution or revenue.

It is possible to forecast demand under different comparative
scenarios. Hence, the firms can calculate their own as well as rival’s
projected revenue figures for difterent prices. Firms know their
own costs and with a narrow margin of error can estimate the
competitors cost. So they can calculate their own as well as rival’s
projected contribution or profit figures too. Calculating or pro-
jecting payofts is not within the scope of game theory and hence
is not within the scope of this book. The following example will
help in understanding how payoffs are formed.

Amifab Co. Pvt. Ltd and BK Industries are the only suppliers
of canvas fabric to backpack manufacturers in a particular region
of North India. Amifab is the price leader, and every month BK
Industries post their price for the month after observing the price
posted by Amifab. Sales data for the first 11 months of 2014 are
summarized in Table 2.1.

There was a rise in the cost of production since the beginning
of July and Amifab figured that they were left with a very thin
margin of 1.9 per sq. metre. Cost per square metre of output for
Amitab is given in Table 2.2.

Since September, Amifab increased the price from 100 per
sq. metre to X110. Being sure that BK’s cost of production is
almost same as their cost, Amifab expected BK to follow suit and
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Table 2.1: Sales Quantity and Price of Canvas for 2014

Amifab BK Industries
Price Price
R per sq. Sales ® per sq. Sales
Month metre) (sq. metre) metre) (sq. metre)
January 100 120,000 100 100,000
February 100 120,000 100 100,000
March 100 120,000 100 100,000
April 100 140,000 110 80,000
May 100 120,000 100 100,000
June 100 120,000 100 100,000
July 100 120,000 100 100,000
August 100 120,000 100 100,000
September 110 100,000 100 120,000
October 110 100,000 100 120,000
November 110 100,000 100 120,000

Table 2.2: Cost of Canvas—Amifab Co. Pvt. Ltd (per sq. metre)

Production volume (thousand sq. metre)
60 70 80 90 100 110 120 130 140 150

Direct 39 35 32 29 27 26 25 26 28 30
labour

Material 14 14 14 14 14 14 14 14 14 14
Power 30 285 275 265 26 25.5 25 246 243 24
General 24 20.7 183 16.1 145 133 12 112 104 9.7
overhead

Adminand 44 37.8 332 294 265 242 221 204 189 17.7
selling

Total 151 136 125 115 108 103 98.1 96.2 95.6 95.4

raise price from 100 per sq. metre to I110. But for three months
since September BK held on the price of 100 showing no sign
of increasing it. What went wrong in the calculation of Amifab?
To get an explanation let us first put the pricing game between
Amifab and BK in extensive form. The game tree is given in
Figure 2.11.
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Figure 2.11
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In order to anticipate BK’s response to their pricing decision,
Amifab needs to have an estimate of BK’s payoffs. Let us suppose
that payoffs are operating profits for both firms. To arrive at the
profit figures under different price scenarios we need the sales fig-
ures. There are four price scenarios—( 100, ¥100), X100, I110),
110, %100) and 110, 110), as shown in Figure 2.11. The first
figure in the parenthesis indicates the price charged by Amifab,
who is the first mover in the above-mentioned game, and the
latter figure indicates the price charged by BK, who is the second
mover. From the data given in Table 2.1 we get the sales quantities
for three of the price scenarios except 110, I110), that is, when
both raise price to I110. Note that when BK raised price to 110
in April while Amifab retained at 100, BK sold 80 thousands sq.
metres of canvas in spite of its higher price. That means BK has a
set of loyal customers who do not switch supplier because of I10
rise in price, and this set of customers provide BK Industries with
a sales quantity of 80 thousand sq. metres per month. Similarly,
we can see that Amifab too has a set of loyal customers who pro-
vide them with a sales quantity of 100 thousands sq. metres every
month and do not switch suppliers for a difference in price of
%10. Though Amifab charged %110 since September while BK
retained price at X100, Amifab sold 100 thousands sq. metres.
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During the period from January till November, aggregate monthly
sales remained stable at 220 thousand sq. metres. This aggregate
quantity includes the demand from the loyal customers of the two
firms, which sums up to 180 thousand sq. metres. The remain-
ing demand of 40 thousand sq. metres comes from price-sensitive
customers who buy from the firm that charges ¥100 per sq. metre.
When both firms charge ¥100 per sq. metre, this demand from
price seekers gets equally divided. If both firm increase price to
%110, some of the price-seeking customers will switch to some
cheaper substitute of canvas, resulting in a drop in demand. The
magnitude of this demand attrition can be measured using fore-
casting techniques. Suppose Amifab finds that aggregate demand
will drop by 20 thousand sq. metres if both firms price at I110.
This demand attrition will be entirely due to the price seekers who
will substitute canvas by some cheaper material. So, in the 110,
%110) price scenario the price-seeking customers will demand only
20 thousand sq. metres, which will be equally shared between the
firms. The demand from the loyal customers will not get affected.
Hence Amifab will be able to sell 110 thousand sq. metre of can-
vas, of which 10 thousand sq. metres is demanded by the price-
sensitive customers, and BK will be able to sell 90 thousand sq.
metres, of which 10 thousand sq. metre of demand comes from
the remaining price-sensitive customers. Sales figures of each firm,
under all four price scenarios, are summarized in Table 2.3.

It is safe to assume that the production costs of the two firms
are comparable, and the cost data of Amifab can be used as a proxy
for cost figures of BK. With that assumption Amitab should be
able to calculate their operating profits as well as BK’s operating
profits under difterent price scenarios. The calculations are sum-
marized in Table 2.3.

Now, we can put the payoffs in the game tree. The game is
represented in extensive form with payoffs in Figure 2.12.

In the extensive form representation of the pricing game given
in Figure 2.12, the payoffs are given as figures in parenthesis at the
end of each branch of the game tree. For example, if Amifab prices
at 100 and BK too prices its product at 100, Amifab earns an
operating profit of 228,000 and BK loses ¥800,000. The payoffs
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Table 2.3: Sales and Operating Profit under Different Price Scenarios

Price per Sales Cost per Operating Operating

sq. metre (thousand sq. metre  margin profit R in

() sq. metre) () () thousand)
Amifab 100 120 98.1 1.9 228
BK 100 100 108 -8 —-800
Amifab 100 140 95.6 4.4 616
BK 110 80 125 =15 -1200
Amifab 110 100 108 2 200
BK 100 120 98.1 1.9 228
Amifab 110 110 103 7 770
BK 110 90 115 -5 —450

Figure 2.12
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are indicated as (228, —800) in box A, which is placed at the end
of the branches that indicate that both Amifab and BK chose ¥100
as their respective prices. The first figures in the parentheses are
Amifab’s payoff and the second one, BK’s.

With the payoffs in place, it is now easy to see through the game
and reason backward. Comparing BK’s payoffs in boxes A and B,
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Amifab should anticipate that BK will choose price 100 at node
2, that is, Amifab should anticipate that BK will price at 100 if
Amifab chooses to retain price at I100. Similarly, comparing BK’s
payofts in boxes C and D, Amifab should anticipate that BK will
choose price 100 at node 3 too, that is, Amifab should anticipate
that BK will price at 100 even if Amifab chooses to raise price at
%100. So the branches leading to boxes B and D may be ignored.
The branches that BK will choose at node 2 and at node 3 are
the thick ones. Foreseeing that BK will choose the thick branches
at node 2 and 3, Amitab should anticipate that the game will end
either in box A or in box C, depending on their choice at node
1. Comparing their own payoft in box A vis-a-vis that in box C,
Amifab should choose the thick branch in node 1, that is, antici-
pating that BK will choose to keep price at X100 irrespective of
whether Amifab increases it to X110 or not, Amifab should have
retained price at 100 only. This method of solving a sequential
move game using backward reasoning is called backward induc-
tion. Had they applied this method in decision-making, Amifab
would have not increased price to I110.

The branches along which the game unfolds when rational
players play the game and make a correct decision at each node is
called the equilibrium path of the game. In Figure 2.12 the equi-
librium path of the pricing game consists of the thick branches that
connect node 1 to box A via node 2. The payofts given in box A
are the equilibrium payofts of the game. In the next section we will
explore some games where there exists first mover’s advantage.

First Mover’s Advantage

In sequential move games the sequence of moves matter.
Sometimes it is advantageous to move first. If a player’s equilib-
rium payoff is more when the player moves first, vis-a-vis when
the same player moves after the rival, then there exists first mover’s
advantage. To understand first mover’s advantage, let us explore a
game of new product development. The game scenario is moti-
vated by the case of development of super-jumbo jets.
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Case Study 2.2: Boeing, Airbus and the Ultra-high-capacity
Airliner

In 1990, B747-400 was the largest passenger aircraft and
was known as the jumbo jet. But the price of aviation fuel
was increasing and the airlines were looking for a more fuel-
efficient alternative. The high-capacity carrier was required for
long-haul flights as it reduces the average cost per passenger
for the airlines companies. By flying high-capacity carriers on
busy routes, the airlines save on take-off and landing costs.
Also fuel cost per passenger comes down. Airlines were
interested in the ultra-high-capacity airliner (UHCA), a super-
jumbo with 600 to 800 seat capacity, that will be more fuel
efficient than B747. Research revealed that demand will be
small. Only a select few airlines were interested only for the
busiest long-haul routes.

That was the problem. Boeing and some companies
belonging to Airbus consortium conducted a feasibility study
in January 1993. The study revealed that if both Boeing and
Airbus develops the super-jumbo jet and share the demand,
both will make loses due to lack of scale. Launching a new
product in the aircraft manufacturing industry involves huge
fixed costs that are sunk in nature. The projected development
cost for what they started calling Very Large Commercial
Transport (VLCT) was US$15 billion. Unless the manufacturer
produces sufficiently high numbers of aircrafts, their average
fixed costs will be too high resulting in loses. However, if only
one company develops the VLCT, that company will make
profits.

In January 1993 itself Boeing declared in Business Week
that they are developing a carrier of capacity 600—800 seats,
which they claimed to be the “biggest and most expensive
airliner ever.” Airbus was pursuing its own VLCT project and
in June 1994 announced its plan to develop A3XX, which will
later come to be known as A380. Boeing, in the meantime,
cancelled its VLCT project and moved on with plans to develop
the Dreamliner.

Source: Author.
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If both Airbus (Firm A) and Boeing (Firm B) develops the
super jumbo, each of them will spend US$15 billion and each will
make US$8 billion over a horizon of 10 years. However, if only
one of them develops the super jumbo, they will spend US$15
billion but will make US$20 billion while the other stays out of
this product category.

The sequential move game in extensive form, with Firm A
moving first, is given in Figure 2.13.

Firm A can foresee that at node 2 Firm B will not develop,
and in node 3 it will develop. Hence in node 1, Firm A’s decision
is to develop. By moving first and choosing to develop, if Firm A
can pre-empt Firm B from developing, it nets US$5 billion while
Firm B stays out of the product category. However, the same is
true for Firm B if they move first and pre-empts Firm A from
developing the super jumbo.

Extensive form representation of the sequential move game
with Firm B moving first is given in Figure 2.14. Firm B can fore-
see that at node 2 Firm A will not develop, and in node 3 it will
develop. Hence in node 1, Firm B’s decision is to develop. Note
that in Figure 2.14, the first payofts are those of Firm B as Firm B
is the first mover. By moving first Firm B nets US$5 billion and
keeps Firm A out of the product category.
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This is a symmetric game and for both players it is true that they
earn more when they move first vis-a-vis when they move later.
Whoever moves first nets US$5 billion and keeps the competitor
out of the product category.

Indeed both firms will want to move first in such games where
there exists first mover’s advantage. Boeing wanted to pre-empt
Airbus from forging ahead with its plan to develop a UHCA and
hence declared about its plan to develop the “biggest and most
expensive airliner ever.” However such statements are not cred-
ible in themselves. When Airbus went ahead and presented a more
credible plan about developing A3XX, Boeing backed out and
dumped its plan of developing a super jumbo.

We need to address the issue of credibility of strategic moves.
Chapter 5 will address the issue, and while addressing the issue
we will revisit Case Study 2.2. But before that we need to discuss
situations when the players make decisions without knowing the
exact decision taken by the competitor. Chapters 3 and 4 discuss
such games, known as simultaneous move games.



Prisoner’s Dilemma

n a sequential move game, the players make decisions with per-

fect knowledge about the history of the game. However, that

might not be the case in many game scenarios. When players
choose actions without knowing what the rivals have done, the
situation becomes identical to a game wherein the players choose
actions simultaneously at the same point in time. Such games
are known as simultaneous move games. In this chapter we will
explore a particular class of simultaneous move games and the
problems associated with simultaneity of moves in such games.
When we say simultaneity of moves, we refer to the imperfec-
tion of information. In real time the decisions could be made in
isolation, at different points in time, but as long as the decisions
are made without knowledge of exact actions taken by rivals, the
game will be classified as simultaneous move game.

Representing a Simultaneous Move Game—
Payoff Matrix

Typically, a simultaneous move game is represented by a payoft
matrix. Such representation is known as the strategic form repre-
sentation of simultaneous move games. In order to understand the
strategic form representation, let us use the example of prisoner’s
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dilemma, a simultaneous move game formalized by A. W. Tuker
(Rapoport and Chammah, 1965) which is probably the most
famous game discussed under the sun.

The Story of Prisoner’s Dilemma

The story of prisoner’s dilemma goes something like this. It was
one fine afternoon in May 1878. The Russo-Turkish war just
ended and Russia’s relation with Austria-Hungary was strained.
A musician named Vladimir Tschesnokoff boarded a train from
Belorussky terminal, Moscow. He was travelling to Innsbruck
to play violin backstage where the ballet Swan Lake, composed
by Tchaikovsky, was being staged. Vladimir was detained for
possessing two pages of music, which were thought to be spy
codes. When interrogated, Vladimir told the police that the music
was composed by Tchaikovsky, who lived in Saint Petersburg.
After exchanging some telegraphic communication with the law
enforcers at Saint Petersburg, the police informed Vladimir that
Tchaikovsky was also detained and was being interrogated at Saint
Petersburg. Vladimir and Tchaikovsky didn’t know each other
and were effectively strangers. Incidentally, the police got hold of
a person named Tchaikovsky in Saint Petersburg, but that person
was not the famous composer either. Baseline situation was that
two suspects, who didn’t know each other, were being inter-
rogated. There was no proof of the alleged crime, and to frame
the suspects a confession from at least one of them was required.
The suspects were given the following deal: They could either
confess or not. If both did not confess, each would be sentenced
for one year. If both confessed, each would be sentenced for five
years. If one did not confess and the other confessed then the one
who confessed would be set free, provided he testified against the
other who did not confess. The one who did not confess would
be sentenced for 10 years.

This, apparently a complex deal can be summarized in a simple
matrix form, as given in Figure 3.1.
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Figure 3.1
Tchaikovsky
Confess Not confess
Both are sentenced for Vladimir is set free and
Confess 5 years. Tchaikovsky is sentenced

for 10 years.
A B
Vladimir

Vladimir is sentenced for | Both are sentenced for
10 years and Tchaikovsky | 1 year.

[<] [o]

Not confess .
i is set free.

In the strategic form representation given in Figure 3.1, Vladimir
is the row player and Tchaikovsky is the column player. The
actions available to the row player are given in the two rows, and
the actions available to the column player are given in the two
columns. Here, row 1 indicates that Vladimir chose the action
‘confess’ and row 2 indicates that he chose the action ‘not confess’.
Similarly, column 1 indicates that Tchaikovsky chose the action
‘confess” and column 2 indicates that he chose the action ‘not
confess’. The row player chooses one of the rows, and the column
player chooses one of the columns. The outcome of the game,
when the row player chooses row 1 and column player chooses
column 1, is shown in cell A. In the prisoner’s dilemma game, if
both Vladimir and Tchaikovsky choose the action ‘confess’, both
are sentenced for five years, as indicated in cell A of Figure 3.1.
Similarly cell B shows the outcome of the game when the row
player chooses row 1 and column player chooses column 2, that
is, when Vladimir chooses the action ‘confess’ and Tchaikovsky
chooses the action ‘not confess’. The outcomes of row 2-column 1
and row 2-column 2 are shown in cells C and D, respectively.
Figure 3.1 merely is a strategic form representation that shows
the different outcomes contingent to different combinations of
actions chosen by the two players. To convert it into a payoff
matrix we need to put the payofts in the cells. It is easy in case of
prisoner’s dilemma. We can simply take number of years lost in
prison as payoffs. Indeed, the payofts will either be in negative or
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Figure 3.2
Tchaikovsky
Confess Not confess

Confess -5, -5 0,-10

A B

Vladimir

Not confess -10, 0 -1, -1

C D

zero here. The payoff matrix for prisoner’s dilemma is given in
Figure 3.2. In each cell there are two payofts given. The first one
is the payoft for the row player and the later one is that for the col-
umn player. For example, in cell A, when both get five years sen-
tence, their payofts are =5 each. In cell B, when Vladimir chooses
to confess and Tchaikovsky chooses not to confess, Vladimir’s
payoft'is O as he would be set free, and Tchaikovsky’s payoft'is =10
as he will be sentenced for 10 years. Similarly, the payofts (10,
0) in cell C indicate that Vladimir will be sentenced for 10 years
while Tchaikovsky would be set free, and payofts (-1, —1) in cell
D indicate that both will be sentenced for one year.

It is important to note that in a simultaneous move game the
players are aware of the possibilities and hence they know the pay-
off matrix. However, while choosing an action, they don’t know
what their rival chose.

Strictly Dominant Strategies

From the payoff matrix given in Figure 3.2 we can see that if
Tchaikovsky chooses ‘confess’, Vladimir is better off choosing
‘confess’. When he chooses ‘confess’, he gets a sentence of five years,
whereas by choosing ‘not confess’, he gets a sentence of 10 years. In
Figure 3.2, Vladimir’s payoft is =5 in cell A vis-a-vis —10 in cell C.
Again if Tchaikovsky chooses ‘not confess’, Vladimir is still better
oft choosing ‘confess’. His payoft in cell B is 0 vis-a-vis =1 in cell
D. Since Vladimir is better off choosing ‘confess’, irrespective of
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whether Tchaikovsky chooses ‘confess’ or ‘not confess’, ‘confess’
is his strictly dominant strategy. Similarly, Tchaikovsky is always
better oft choosing ‘confess’ irrespective of what Vladimir chooses.
So, ‘confess’ is a strictly dominant strategy for Tchaikovsky too.
In the prisoner’s dilemma game, both the players have strictly
dominant strategies.

A strategy is called ‘strictly dominant’ if and only if the player
is better off playing that strategy vis-a-vis all other available strate-
gies, irrespective of what others do (Osborne, 2004). Is driving
on the left a strictly dominant strategy? You are better off driving
on the left only if everyone else drives on the left. However, if
everyone else drives on the right, you are better off driving on the
right. So, driving on the left is not a strictly dominant strategy. But
not ramming your car into a running train on a level crossing is a
strictly dominant strategy. Irrespective of whether the rail crossing
gate is open or closed, and irrespective of what other drivers do, it
1s not a wise idea to ram your vehicle into a running train.

Any player having a strictly dominant strategy will play it.
Since in the prisoner’s dilemma game ‘confess’ is the strictly
dominant strategy for both players, both the suspects will choose
‘confess’ and each of them will receive a sentence of five years.
That is the Nash equilibrium of the game. It is interesting to
note that there is no dilemma in the prisoner’s dilemma. The
existence of strictly dominant strategies helps the suspects to
overcome the dilemma.

Nash Equilibrium

A combination of strategies, known as strategy profile, constitutes
Nash equilibrium if the strategies are best responses to each other
(Nash, 1950). No player should have any incentive to change
his or her action unilaterally from the Nash equilibrium. In the
prisoner’s dilemma game discussed previously, both players choos-
ing ‘confess’ is a Nash equilibrium. When Tchaikovsky chooses
‘confess’, Vladimir does not gain by deviating from ‘confess’ to
‘not confess’. If he deviates, his payoff reduces from -5 to —10.
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Similarly, Tchaikovsky does not gain by deviating from ‘confess’
to ‘not confess’ when Vladimir chooses ‘confess’.

In the Nash equilibrium of the prisoner’s dilemma game, both
the suspects get a sentence of five years. Had both of them not
confessed, each would have gotten a sentence of one year, that is,
they would have been better oftf had they not played their strictly
dominant strategies. You may wonder why rational players would
play their strictly dominant strategies! The reason is the absence of
trust between the suspects who were strangers to each other. It is
true that the total payoft is largest in cell D of the payoft matrix
given in Figure 3.2. But each of the suspects should also realize that
it he chooses ‘not confess’, the best response of the rival is to choose
‘confess’ and in that case his own payoft reduces from —1 to —10.

To understand the issue with trust in the prisoner’s dilemma
game, suppose the police allowed the suspects to meet and pos-
sibly make a pact (Poundstone, 1992). However, the game will
still be simultaneous move as during the time of interrogation the
suspects will be separated and they will have to make decision
without knowing what the other chose to do. Can they stick
to a pact of not confessing? Putting himself in the shoes of the
other suspect, Vladimir should be able to conjecture that if he
sticks to the pact and chooses ‘not confess’, Tchaikovsky’s selfish
best response would be to choose ‘confess’. Thus, realizing that
by sticking to the pact he will end up with a 10 years sentence,
Vladimir will break the pact and choose ‘confess’. The same is
true for Tchaikovsky, and hence the suspects will confess break-
ing the pact.

In the prisoner’s dilemma game, all players have strictly
dominant strategies, and the Nash equilibrium is always arrived
at as each player always plays his/her strictly dominant strategy.
However, the players end up accepting lesser payoffs due to self-
ishness and lack of trust. This finding seems to be a bleak one, and
indeed it is a bleak one for the suspects. But the Nash equilibrium
outcome of the game is fascinating for the police. The learning
for a practising manager is that it is bad to be playing a prisoner’s
dilemma, but good to make others play. Further, we will explore
a business situation which is essentially a prisoner’s dilemma game.
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Grab the Deal—Discount Offer on Price
as Prisoner’s Dilemma

From a bargaining perspective, it is always better for a buyer to have
multiple suppliers than to commit to a single supplier. By having
the option of buying from different suppliers the buyer can make
the suppliers bid against each other and get high discounts. The
situation is strikingly similar to the prisoner’s dilemma. Eftectively,
the buyer can make the suppliers play a prisoner’s dilemma against
each other. We can take a leaf out of the book of Enrique Dupuy,
who was the chief financial officer (CFO) of Spanish airlines Iberia
during the early years of the twenty-first century.

Case Study 3.1: Battleground Iberia—Boeing versus Airbus

In 2002-03, Iberia wanted to buy 12 planes replacing six of their
20-year-old Boeing 747-200 jumbo jets. They were looking for
fuel-efficient wide body carriers and the options were Boeing’s
777 and Airbus’ A340. The new A340s could fly a bit farther and
had more lifting power than the 777s. The new Boeing plane
was lighter, held more seats and burnt less fuel. However, the
Boeing plane, with a catalogue price around US$215 million,
listed for some US$25 million more than the A340.

Enrique Dupuy, Iberia’s CFO, invited Toby Bright, Boeing’s
top sales executive in Europe, and offered to buy 12 new 777s
for its long-haul South American sector. Boeing had last sold
Iberia planes in 1995, and since then the carrier had bought
more than 100 Airbus jets. Once the underdog, Airbus has
closed the gap from 1997, when Boeing built 620 planes to
Airbus’s 294, and in 2002 the European plane maker was
expected to overtake its US rival. Having worked as Boeing’s
chief salesman in Europe, which is Airbus’s home turf, Toby
Bright had heard similar offers from customers who eventually
bought Airbus planes. So he wondered if he is being brought
in as a stalking horse. Yet replacing lberia’s old 747s with
new 777s would be Boeing’s last chance for years to win back

(Case Study contd.)
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(Case Study contd.)

Iberia. Iberia was one of the industry’s few highly profitable
carriers, thanks to a thorough restructuring before the national
carrier was privatized in early 2001, and one of the few airlines
who were financially healthy enough to be able to order new
planes. So, it was an opportunity for Toby Bright to get a
toehold in the European market.

Enrique Dupuy was game for hard bargain and asked for
discount exceeding 40 per cent. He threatened Boeing that
Iberia might go for an all-Airbus fleet, which would make
Iberia’s operations simpler and cheaper as switching back
to Boeing would require big investments in parts and pilot
training. Dupuy knew that going all-Airbus might weaken
Iberia’s hand in future deals. He contacted Airbus’ John
Leahy too and asked for 40 per cent discount. He said he’ll
get Boeing offer 50 per cent. That was a shocker for John
Leahy. Having clinched a separate deal with Iberia for three
new Airbus A340 in June 2002, he thought he might bag the
contract with minimal competition. But Dupuy had other plans
and wanted to make John Leahy fight for the order. For Airbus,
Iberia was a crucial turf to defend.

The Airbus was cheaper than the Boeing, and the A340’s
four engines help it operate better in some high-altitude Latin
American airports. But Iberia figured that they could fit 24
more seats on the 777s and boost revenue. Also the 777
would cost 8 per cent less to maintain than the A340 and
the savings would be considerable. In early November 2002,
Airbus and Boeing presented initial bids on their latest planes.
As negotiations began, Mr Dupuy told both companies his rule:
Whoever hits its target, wins the order. The race was on.

While reporting the case, Wall Street Journal (Eastern
edition), New York, dated 10 March 2003 wrote: “Airbus and
Boeing may own the jetliner market, with its projected sales of
more than US$1 trillion in the next 20 years, but right now they
don’t control it.” They were rather being controlled by Enrique
Dupuy. In the end, Iberia agreed to buy nine A340-600s and
took options to buy three more. Airbus nosed ahead in the
horse race due to lower price and its plane’s common design
with the rest of Iberia’s fleet.

Source: Wall Street Journal, 2003.
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The case can be seen as a prisoner’s dilemma. Firm A (Airbus)
and Firm B (Boeing) are the two suppliers. Indeed there was a
price difterence between Boeing’s 777 and Airbus’ A340, but for
simplicity let us construct an example with two suppliers selling
identical products that are identically priced. Suppose the tag price
for both Firm A and Firm B is US$225 million. The buyer wants
to buy 12 planes, and will buy from the supplier who offers a
higher discount. In case the suppliers match discount, the buyer
will split the deal. In the case of Iberia deal too, the buyer was
ready to go for a mixed fleet.

We can reduce the situation into a 2 X 2 simultaneous move
game by supposing that there are two possible discounts—high
and low. Let high discount mean 35 per cent discount and low
mean 30 per cent. In fact, in the Iberia deal, Boeing lost it by a
difference of 3 per cent. The strategic form representation of the
game is given in Figure 3.3.

Suppose the manufacturing cost of a plane is US$110 million.
Now we can calculate the profits for each price combination and,
thus, create the payoft matrix. The margin is US$36.25 million at
35 per cent discount and US$47.5 million at 30 per cent discount.
When the discounts match and the deal gets split, each firm gets
to sell six planes. However, by offering the higher discount, a firm
can get the entire deal and sell 12 planes. The payoff matrix for the
game 1s given in Figure 3.4. Payofts are profits.

Figure 3.3
Firm B

High discount Low discount

The deal gets split Firm A gets the entire deal

between the two. Each and sells 12 planes. Profit
High sells six planes. The profit | margin is low, but profit is
discount margin is low. Profit is high due to high sales.

low for both. Firm B gets nothing.

Firm A

Firm A gets nothing. The deal gets split

Firm B gets the entire between the two. Each
Low deal and sells 12 planes. sells six planes. The profit
discount Profit margin is low, margin is high. Profit is

but profit is high due to | moderate for both.

high sales.
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Figure 3.4
Firm B

High discount Low discount
High 217.5, 217.5 435, 0
discount

Firm A

Low 0, 435 285, 285
discount

From Figure 3.4, we can see that oftering high discount is the
strictly dominant strategy for both firms. Irrespective of what Firm
B does, Firm A is strictly better off offering high discount. The
same is true for Firm B. So, in the Nash equilibrium of the game,
both firms will offer high discount and get a payoff of US$217.5
million. However, if both offered low discount, they would have
gained as their payoft would have increased to US$285 million.
But they cannot reach an agreement without a binding clause in
a contract, due to absence of trust. If Firm A offers low discount,
Firm B will ofter high discount and grab the entire deal. Firm A
will do the same if Firm B offers low discount.

Assurance Game—
a Game with a Real Dilemma

In the prisoner’s dilemma scenario discussed in the section
‘Representing a Simultanecous Move Game—Payoff Matrix’,
the suspects were given a raw deal that forced them to confess.
Suppose the suspects were given a slightly softer deal. They still
just have two options—either confess or not. But if both did not
confess, they would be given the benefit of doubt and set free.
The rest of the deal remains unchanged. If both confessed, each
would be sentenced for five years. If one did not confess and the
other confessed, then the one who confessed would be set free,
provided he testified against the other who did not confess, and
the one who did not confess would be sentenced for 10 years. As
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Figure 3.5
Tchaikovsky
Confess Not confess
Confess =5, -5 0,-10
Vladimir
Not confess -10, 0 0,0

before, the suspects cannot communicate with each other, and
while choosing an action they don’t know what the other chose.
So it is still a simultaneous move game with two players, each hav-
ing two actions to choose from. The payoft matrix of the 2 X 2
simultaneous move game is given in Figure 3.5.

With this modification ‘confess’ is no longer a strictly domi-
nant strategy. If Tchaikovsky chooses ‘confess’, Vladimir is still
better off choosing ‘confess’; when he chooses ‘confess’ he gets a
sentence of five years, whereas by choosing ‘not confess’, he gets a
sentence of 10 years. However, if Tchaikovsky chooses ‘not con-
fess’, Vladimir’s payoff'is O from choosing ‘confess’ as well as from
choosing ‘not confess’. Refer to Figure 3.5.

With the modification made in the deal, ‘confess’ has become
a weakly dominant strategy for both the players. A strategy is
called “weakly dominant” if the player is either better oft or as
well off playing that strategy vis-a-vis all other available strate-
gies, irrespective of what others do (Osborne, 2004). Note that
with the modification in the deal, we have lost the uniqueness of
the Nash equilibrium. Now there exist two Nash equilibria. The
strategy profile (confess, confess) constitutes Nash equilibrium as in
the original prisoner’s dilemma. But (not confess, not confess) also
constitutes another Nash equilibrium. When Tchaikovsky chooses
‘not confess’, Vladimir does not gain by deviating from ‘not con-
fess’ to ‘confess’. His payoff remains at 0. Similarly, Tchaikovsky
does not gain by deviating from ‘not confess’ to ‘confess’ when
Vladimir chooses ‘not confess’. The existence of two Nash equi-
libria creates a real dilemma.
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Among the two Nash equilibria, (not confess, not confess)
is the better one for the suspects. But, which Nash equilibrium
is more likely to occur? Since ‘confess’ is the weakly dominant
strategy, by definition that means the suspects do not gain by
choosing ‘not confess’ instead of ‘confess’. If a suspect chooses
‘not confess’, he might be free or he might land up in prison for
10 years depending on the choice of the other suspect. On the
other hand, if he chooses ‘confess’, he might be free or might get
a sentence of five years. So, even if there is a small chance that
the other suspect might choose ‘confess’, it is better to choose
‘confess’.

Suppose the suspects are allowed to meet and possibly make
a pact. The game will still be simultaneous move as during the
time of interrogation the suspects will be separated and they will
have to make decision without knowing what the other chose
to do. With the modified deal, it is possible for the suspects to
make a pact of not confessing and to stick to the pact. Both the
suspects realize that (not confess, not confess) is the win-win out-
come for them. Putting himself in the shoes of the other suspect,
Vladimir should be able to conjecture that if he sticks to the pact
and chooses ‘not confess’, Tchaikovsky does not gain anything by
deviating and breaking the pact. Tchaikovsky’s payoft is 0 when
Vladimir chooses ‘not confess’, irrespective of whether he chooses
‘not confess’ or ‘confess’. Tchaikovsky should be able to make
similar conjecture about Vladimir’s decision. The suspects wanted
to reach the (not confess, not confess) equilibrium, and required
mutual assurance of choosing ‘not confess’ to be able to reach that
win-win outcome. This modified prisoner’s dilemma is known as
the “assurance game.” The characteristic of the assurance game is
that each player has a weakly dominant strategy, and there exists
two Nash equilibria. One of the equilibria offers higher payofts to
both the players and is known as the focal equilibrium (McCain,
2007) of the game. However, to reach the focal equilibrium, the
players need mutual assurance that they will not choose their
weakly dominant strategies. The assurance helps the players to
overcome the dilemma.
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How the Tobacco Industry Could Cease
Advertisements on TV

After a gap of four decades, cigarette advertisement is back on tel-
evision in the UK. Britain banned television ads promoting ciga-
rettes in the 1960s, and ads for other tobacco products have been
prohibited since the early 1990s. However, current advertising
codes weren’t designed with electronic cigarettes in mind, which
is now a US$3 billion industry worldwide. The rules around
e-cigarettes are still somewhat hazy and this regulatory gap has not
gone unnoticed by tobacco companies, who have already spent a
staggering £60 million during the four-year period since 2009,
according to the market research company Nielsen. These prod-
ucts, including e-cigarettes and nicotine patches, are now classified
as ‘smoking deterrent products’ in the UK. Manufacturers are now
allowed to advertise the use of electronic cigarettes on TV, as long
as they do not promote tobacco or target non-smokers or young
people. The European Union passed new rules that starting in
2016 1t will re-classify e-cigarettes as “tobacco-related products.”
They will be subject to the same advertising ban as regular ciga-
rettes. Till then it is time for heavy advertising on TV. In 2014
itself, the industry spent more than /15 million on advertising
electronic cigarettes. In this context, it won’t be irrelevant to look
back at the case of cigarette advertising on television during the
1950s and 1960s, when the tobacco companies in Europe and
North America used to advertise heavily on TV.

Case Study 3.2: Tobacco Advertising on TV—USA (1950-70)

American television was once rife with cigarette advertising.
A surge of advertising in the 1950s saw tobacco companies
sponsoring TV shows including prime-time family cartoons like
“The Flintstones,” which had a captive young viewership. TV
commercials for cigarettes featured stars like Lee Marvin, John

(Case Study contd.)
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(Case Study contd.)

Wayne or Irene Ryan. Reports on harmful effects on smoking,
particularly tobacco’s connection to lung cancer and heart
diseases, were already in circulation during the late 1950s and
early 1960s. Nevertheless, the tobacco companies like Philip
Morris, R. J. Reynolds Tobacco Co., Brown & Williamson, etc.,
continued to advertise cigarette brands on TV. The tobacco
companies were unperturbed till the US Surgeon General Dr
Luther L. Terry published a report of the advisory committee
on the health hazards of smoking in 1964. The report held
cigarette smoking responsible for 70 per cent increase in the
mortality rate of smokers over non-smokers. The report also
estimated that smokers have 9- to 10-fold risk of developing
lung cancer vis-a-vis non-smokers, and identified smoking as
the most important reason behind chronic bronchitis. At this
point in time, the tobacco companies started fearing lawsuits.
In 1964 itself, 17 tobacco liability suits were filed in the USA.
Awareness on dangers of smoking gained momentum in the
next few years, and in 1967 the Federal Communications
Commission mandated that anti-smoking public service
announcement