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Games Theory Time 
(min)

points 100% 75% 50% 25% 0%

class attendance 5 5

The questionnaire is delivered in 
the first 5 minutes

The questionnaire is delivered in the 
first 15 minutes

The questionnaire is delivered in 
the first 60 minutes

The questionnaire is
delivered

The questionnaire isn't 
delivered

warm-up 
activity 10 15

Used time well in activity and 
focused attention  on the 
experiment.

Used time pretty well. Stayed 
focused on the experiment most of 
the time.

Did the activity but did not 
appear very interested. Focus 
was lost on several occasions.

Participation was minimal Student was hostile 
about participating.

Pill 15 0

Problem 1 15 40
90-100% of the steps and 
solutions have no mathematical 
errors.

Almost all (85-89%) of the steps and 
solutions have no mathematical 
errors.

Most (75-84%) of the steps and 
solutions have no mathematical 
errors.

More than 75% of the steps 
and solutions have 
mathematical errors.

The questionnaire isn't 
delivered

solution 1 5 20
Explanation is detailed and clear. Explanation is clear. Explanation is a little difficult to 

understand, but includes critical 
components.

Explanation is difficult to 
understand and is missing 
several components

No results

Problem 2 15 40
90-100% of the steps and 
solutions have no mathematical 
errors.

Almost all (85-89%) of the steps and 
solutions have no mathematical 
errors.

Most (75-84%) of the steps and 
solutions have no mathematical 
errors.

More than 75% of the steps 
and solutions have 
mathematical errors.

The questionnaire isn't
delivered

solution 2 10 20
Explanation is detailed and clear. Explanation is clear. Explanation is a little difficult to 

understand, but includes critical 
components.

Explanation is difficult to 
understand and is missing 
several components

No results

Activity 20 30

The group worked well together 
with all members contributing 
significant amounts of quality 
work.

The group generally worked well 
together with all members 
contributing some quality work.

The group worked fairly well 
together with all members 
contributing some work.

The group often did not work 
well together and the game 
appeared to be the work of 
only 1-2 students in the 
group.

No group.

Conclusion 10 0

the closure 10 20
The poster includes all required 
elements as well as additional 
information.

All required elements are included 
on the poster.

All but 1 of the required 
elements are included on the 
poster.

Several required elements 
were missing

no data

Evaluacion final 5 10

The questionnaire is delivered in 
the first 5 minutes

The questionnaire is delivered in the 
first 15 minutes

The questionnaire is delivered in 
the first 60 minutes

The questionnaire is 
delivered

The questionnaire isn't
delivered



Experiment 1
Imagine you are hungry and fancy an apple. You
stroll to the nearest market and find three fruit
stands, each selling identical apples. The 
apples and the price being charged are shown 
below.

Which apple do you buy?

Thinking rationally...

35p 40p 45p

The answer is obvious; the cheapest.
But why?

●The apples are identical so each will
bring the same benefit (utility)
●The money is a scarce resource
so the less you spend of it the
better



Assumptions

The concept of Homo Economicus relies on the assumption that people act in
their rational self- interest i.e.they do what is best for them.

Therefore we are assuming that;
People know what they want and their priorities

People can judge the benefit (or utility) the consumption
of a good will bring

People can place a value on the utility (i.e. they know
what they are prepared to pay)

People act selfishly i.e. seek to satisfy their own needs

Are these assumptions correct?



Thinking rationally...?
Experiment 2
Imagine you are given £20.
You are allowed to keep some of the money on one
condition; you give some away to another person (call 
them player B).
However, player B has the choice to reject your offer.
If they do, neither of you get to keep any money.
If they accept you both keep your share of the money.

How much do you offer player B?

Solution (part one)
To work out the rational thing to do we must first think like
player B. If player B rejects ANY offer then they will go away 
with nothing.
Therefore the rational thing to do is to accept ANYTHING that
is offered, even if it is 1p.

Will player B be likely to accept 1p in reality? If not, why
not?

Solution (part two)
If player B acts rationally they will accept as
little as 1p.
Therefore the rational amount to offer is 1p.
It is in your self- interest to keep as much
money as possible.

Will you offer 1p? If not, why not?

This experiment demonstrates that emotions
play a part in our decisions and that the
economically rational thing to do is not always
how people behave.



Thinking irrationally...
Experiment 3 – The Prisoner's Dilemma
Two men are arrested.. The police separate the two men, and offer both the same deal: if one testifies
against his partner (betrays), and the other remains silent (cooperates with his partner), the betrayer goes
free and the one that remains silent gets a one-year sentence. If both remain silent, both are sentenced to
only one month in jail on a minor charge. If each 'rats out' the other, each receives a three- month sentence.
Each prisoner must choose either to betray or remain silent; the decision of each is kept secret from his
partner. What should they do?

The rational thing to do is to both stay silent.
However, each is fearful of the much higher jail-term if 
they stay silent and the other prisoner 'rats'.
Therefore the safest thing to do is to betray each other.

Each prisoner will 'choose' the option which leads to a 3 month jail-term. There is an option which could lead
to a shorter jail-term but they do not choose to act in what appears to be their self-interest
.



Thinking irrationally...
Experiment 4 – The Sunk Cost fallacy

You purchase a ticket to the theatre. When you arrive you realise that the ticket
is lost. There are more tickets on offer.

Do you buy another ticket?

Many people answer by saying that they cannot bring themselves to
pay for another ticket. In their mind they cannot let go of the money
already 'sunk' into the purchase. By paying for another ticket they feel
that they would be paying twice the original cost for the ticket.
Rationally we should behave as we did when we first purchased a
ticket. The value of the ticket hasn't changed and the price is the
same, therefore the decision should still be to buy. The original cost is
sunk whether or not we buy the new ticket and enjoy the theatre 
production.



Do firms behave rationally?

Economists often apply the idea of rational self-interest to other economic agents (this 
means other economic decision makers) such as firms or government.

What are these economic agents trying to achieve? In other words, what is in their 
self-interest?

Individuals seek to 
maximise their utility 
through increasing their 
income and consumption

Government seek to
maximise welfare i.e.
society's wellbeing and 
wealth

Firms seek to maximise 
their profit



Problem

Games Theory Time 
(min)

points 100% 75% 50% 25% 0%

Problem 5 40

90-100% of the steps 
and solutions have no 
mathematical errors.

Almost all (85-89%) of the 
steps and solutions have 
no mathematical errors.

Most (75-84%) of the 
steps and solutions have 
no mathematical errors.

More than 75% of the 
steps and solutions 
have mathematical 
errors.

The questionnaire
isn't delivered

solution 2 20

Explanation is detailed 
and clear.

Explanation is clear. Explanation is a little 
difficult to understand, 
but includes critical 
components.

Explanation is difficult 
to understand and is 
missing several 
components

No results





Why is the game theory important?



What is games theory important in 
International relations?



Activity
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Games Theory Time 
(min)

points 100% 75% 50% 25% 0%

class attendance 5 5

The questionnaire is delivered in 
the first 5 minutes

The questionnaire is delivered in the 
first 15 minutes

The questionnaire is delivered in 
the first 60 minutes

The questionnaire is
delivered

The questionnaire isn't 
delivered

warm-up 
activity 10 15

Used time well in activity and 
focused attention  on the 
experiment.

Used time pretty well. Stayed 
focused on the experiment most of 
the time.

Did the activity but did not 
appear very interested. Focus 
was lost on several occasions.

Participation was minimal Student was hostile 
about participating.

Pill 15 0

Problem 1 15 40
90-100% of the steps and 
solutions have no mathematical 
errors.

Almost all (85-89%) of the steps and 
solutions have no mathematical 
errors.

Most (75-84%) of the steps and 
solutions have no mathematical 
errors.

More than 75% of the steps 
and solutions have 
mathematical errors.

The questionnaire isn't 
delivered

solution 1 5 20
Explanation is detailed and clear. Explanation is clear. Explanation is a little difficult to 

understand, but includes critical 
components.

Explanation is difficult to 
understand and is missing 
several components

No results

Problem 2 15 40
90-100% of the steps and 
solutions have no mathematical 
errors.

Almost all (85-89%) of the steps and 
solutions have no mathematical 
errors.

Most (75-84%) of the steps and 
solutions have no mathematical 
errors.

More than 75% of the steps 
and solutions have 
mathematical errors.

The questionnaire isn't
delivered

solution 2 10 20
Explanation is detailed and clear. Explanation is clear. Explanation is a little difficult to 

understand, but includes critical 
components.

Explanation is difficult to 
understand and is missing 
several components

No results

Activity 20 30

The group worked well together 
with all members contributing 
significant amounts of quality 
work.

The group generally worked well 
together with all members 
contributing some quality work.

The group worked fairly well 
together with all members 
contributing some work.

The group often did not work 
well together and the game 
appeared to be the work of 
only 1-2 students in the 
group.

No group.

Conclusion 10 0

the closure 10 20
The poster includes all required 
elements as well as additional 
information.

All required elements are included 
on the poster.

All but 1 of the required 
elements are included on the 
poster.

Several required elements 
were missing

no data

Evaluacion final 5 10

The questionnaire is delivered in 
the first 5 minutes

The questionnaire is delivered in the 
first 15 minutes

The questionnaire is delivered in 
the first 60 minutes

The questionnaire is 
delivered

The questionnaire isn't
delivered



Experiment 1
Imagine you are hungry and fancy an apple. You
stroll to the nearest market and find three fruit
stands, each selling identical apples. The 
apples and the price being charged are shown 
below.

Which apple do you buy?

Thinking rationally...

35p 40p 45p

The answer is obvious; the cheapest.
But why?

●The apples are identical so each will
bring the same benefit (utility)
●The money is a scarce resource
so the less you spend of it the
better



Basic Definitions
• Definition:  Imagine a situation with many possible outcomes where the 
outcome is determined randomly.  We refer to this situation as a gamble
or a lottery.  We refer to the list of possible outcomes as events.  Suppose 
we were able to repeat the gamble an infinite number of times.  The 
frequency with which an event occurs is its probability.

• Example:  Suppose I have a bingo cage with 60 red balls and 40 green 
balls in it.  I draw one ball from the bingo cage at random.  What are the 
possible events?  What is the probability of each event?

Events = {Red, Green}
p(Red) = 60/100 = .6

p(Green) = 40/100 = .4



Expected Value
• Definition:  Suppose we associate a monetary payoff with each 
possible event in a gamble.  

• The expected value of the gamble is the weighted average of 
the payoffs where the weight for each event is its probability.  

• Example:  Continuing the previous example, suppose you earn 
$3 if a red ball is drawn and $1 if a green ball is drawn.  What is 
the expected value of the gamble?

n

i i
i 1

EV p π
=

=∑

EV (.6 3) (.4 1) 1.80 .40 $2.20= × + × = + =



Expected Utility

• Definition:  Suppose we consider an individual as having a utility 
function over possible payoffs from a gamble 

• The expected utility of a gamble is the expected value of the utility.

n

i i
i 1

EU p u(π )
=

=∑



Expected Utility Example
• Example:  Suppose I offer you the choice between the following two gambles:

Gamble A:  Win $240 100%

Gamble B:  Win $400 50%
Win $100 50%

• Show that an expected value maximizer will choose Gamble B.  Show that an expected utility 
maximizer with u(x) = x1/2 will choose Gamble A.

EVA = 240

B AEV (.5 400) (.5 100) 250 > EV= × + × =

AEU 240 15.49= =

( ) ( )B AEU .5 100 .5 400 5  10 15 > EU= × + × = + =



Problem

Games Theory Time 
(min)

points 100% 75% 50% 25% 0%

Problem 5 40

90-100% of the steps 
and solutions have no 
mathematical errors.

Almost all (85-89%) of the 
steps and solutions have 
no mathematical errors.

Most (75-84%) of the 
steps and solutions have 
no mathematical errors.

More than 75% of the 
steps and solutions 
have mathematical 
errors.

The questionnaire
isn't delivered

solution 2 20

Explanation is detailed 
and clear.

Explanation is clear. Explanation is a little 
difficult to understand, 
but includes critical 
components.

Explanation is difficult 
to understand and is 
missing several 
components

No results



  
 

 Gamble A    Gamble B  
Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 32 33% 2.50  0 - 99 100% 2.40 
33 – 98 66% 2.40     

99 1% 0     
 

  
 

 
         

 
  

 
     

  
 

   

           
           

 
             
              

 
       

     
       

 

Problem 1: 
Show that an expected value of this 2 situation.  
Show that an expected utility value of this 2 situation.  

  
 

         
 

  
 

     
  

 
   

           
         

       
 

  
 

 
 Gamble A    Gamble B  

Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 32 33% 2.50  0 – 33 34% 2.40 
33 – 99 67% 0  34 – 99 66% 0 

 
             
              

 
       

     
       

 



Allais’ Paradox Round 1 
 

 Gamble A    Gamble B  
Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 32 33% 2.50  0 - 99 100% 2.40 
33 – 98 66% 2.40     

99 1% 0     
 

Round 4 
 

 
 Gamble A    Gamble B  

Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 32 33% 2.50  0 – 33 34% 2.40 
33 – 99 67% 0  34 – 99 66% 0 

 
Suppose your behavior is consistent with expected utility maximization.  If you choose 
Gamble A in Round 1, you should also choose Gamble A in Round 4. 
 

.33*u(2.50) + .66*u(2.40) + .01*u(0.00) > u(2.40) 
.33*u(2.50) + .01*u(0.00) > .34*u(2.40) 

.33*u(2.50) + .67*u(0.00) > .34*u(2.40) + .66*u(0.00) 
 



Allais’ Paradox
Our Round 1 and Round 4 correspond to Problem 1 and Problem 2 in Kahneman 
and Tversky. 
 

 Proportion of A's Proportion of B's 
Econ. 328, Round 1 15/23 8/23 
Econ. 328, Round 4 22/23 1/23 

K&T, Problem 1 0.18 0.82 
K&T, Problem 2 0.83 0.17 

 
Kahneman and Tversky report a strong violation of expected utility theory (and we 
get a weaker one).  Kahneman and Tversky credit this violation to the certainty 
effect.  More generally, it reflects the overweighting of small probability events. 



Problem

Games Theory Time 
(min)

points 100% 75% 50% 25% 0%

Problem 5 40

90-100% of the steps 
and solutions have no 
mathematical errors.

Almost all (85-89%) of the 
steps and solutions have 
no mathematical errors.

Most (75-84%) of the 
steps and solutions have 
no mathematical errors.

More than 75% of the 
steps and solutions 
have mathematical 
errors.

The questionnaire
isn't delivered

solution 2 20

Explanation is detailed 
and clear.

Explanation is clear. Explanation is a little 
difficult to understand, 
but includes critical 
components.

Explanation is difficult 
to understand and is 
missing several 
components

No results



  
 

 Gamble A    Gamble B  
Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 79 80% 4.00  0 – 99 100% 3.00 
80 – 99 20% 0     

 
  

 
         

 
  

 
     

  
 

   

           
           

 
             
              

 
     

     
       

  
 

         
 

  
 

     
  

 
   

           
         

 
  

 
 Gamble A    Gamble B  

Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 19 20% 4.00  0 – 24 25% 3.00 
20 – 99 80% 0  25 – 99 75% 0 

 
             
              

 
     

     
       

Problem 2: 
Show that an expected value of this 2 situation.  
Show that an expected utility value of this 2 situation.  



Common Ratio Problems (also due to Allais)
Round 2 

 
 Gamble A    Gamble B  

Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 79 80% 4.00  0 – 99 100% 3.00 
80 – 99 20% 0     

 
Round 6 

 
 Gamble A    Gamble B  

Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 19 20% 4.00  0 – 24 25% 3.00 
20 – 99 80% 0  25 – 99 75% 0 

 
Suppose your behavior is consistent with expected utility maximization.  If you choose 
Gamble A in Round 2, you should also choose Gamble A in Round 6. 
 

.80*u(4.00) + .20*u(0.00) > u(3.00) 
.20*u(4.00) + .05*u(0.00) > .25*u(3.00) 

.20*u(4.00) + .80*u(0.00) > .25*u(3.00) + .75*u(0.00) 



Common Ratio Problems (also due to Allais)
Our Round 2 and Round 6 correspond to Problem 3 and Problem 4 in 
Kahneman and Tversky.  Our Round 5 and 9 correspond to their 
Problem 3' and Problem 4' (Problems 3 and 4 multiplied by negative 1). 
 

 Proportion of A's Proportion of B's 
Econ. 328, Round 2 11/23 12/23 
Econ. 328, Round 6 17/23 6/23 

K&T, Problem 3 0.20 0.80 
K&T, Problem 4 0.65 0.35 

Econ. 328, Round 5 15/23 8/23 
Econ. 328, Round 9 13/23 10/23 

K&T, Problem 3' 0.92 0.08 
K&T, Problem 4' 0.42 0.58 

 
Kahneman and Tversky report a strong violation of expected utility 
theory which we replicated, albeit weakly.  Kahneman and Tversky also 
credit this violation to the certainty effect.   



Reflection Effect Reflection Effect 
 

Kahneman and Tversky claim that “reflecting” a gamble around zero will reverse the preferences.  
This implies that individuals are risk adverse over gains and risk loving over losses.  We had three 
examples of reflection: Rounds 2 and 5; Rounds 6 and 9; Round 3 and 8.  The first two examples 
correspond to Problems 3 and 3' and Problems 4 and 4' in Kahneman and Tversky.  The final pair of 
rounds isn't in Kahneman and Tversky. 
 

Round 2 
 

 Gamble A    Gamble B  
Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 79 80% 4.00  0 – 99 100% 3.00 
80 – 99 20% 0     

 
Round 5 

 
 Gamble A    Gamble B  

Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 79 80% -4.00  0 – 99 100% -3.00 
80 – 99 20% 0     

 



Reflection Effect
 Proportion of A's Proportion of B's 

Econ. 328, Round 2 11/23 12/23 
Econ. 328, Round 5 15/23 8/23 

K&T, Problem 3 0.20 0.80 
K&T, Problem 3' 0.92 0.08 

Econ. 328, Round 6 17/23 6/23 
Econ. 328, Round 9 13/23 10/23 

K&T, Problem 4 0.65 0.35 
K&T, Problem 4' 0.42 0.58 

Econ. 328, Round 3 11/23 12/23 
Econ. 328, Round 8 15/23 8/23 

 
Kahneman and Tversky report strong support for reflection, a finding which we 
replicated (weakly) in class. 



Isolation Effects
You will receive $2.00 in addition to your payoffs from the gamble you choose. 

 
Round 7 

 
 Gamble A    Gamble B  

Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 49 50% 2.00  0 – 99 100% 1.00 
50 – 99 50% 0     

 
 

You will receive $4.00 in addition to your payoffs from the gamble you choose. 
 

Round 10 
 

 Gamble A    Gamble B  
Outcome 
of Dice 

Probability 
of Outcome Prize  Outcome 

of Dice 
Probability 
of Outcome Prize 

0 – 49 50% -2.00  0 – 99 100% -1.00 
50 – 99 50% 0     

 
 

For both rounds, Gamble A gives you a 50% chance of earning $2.00 and a 50% chance of earning $4.00 
and Gamble B gives you a sure payoff of $3.00.  A "rational" individual should make the same choice in 
both cases.  However, many individual fail to integrate the fixed payments into the outcomes. 



Isolation Effects
Our Round 7 and Round 10 correspond to Problem 11 and Problem 12 in 
Kahneman and Tversky. 
 

 Proportion of A's Proportion of B's 
Econ. 328, Round 7 10/23 13/23 
Econ. 328, Round 10 14/23 9/23 

K&T, Problem 11 0.16 0.84 
K&T, Problem 12 0.69 0.31 

 
Kahnemann and Tversky find that changing the framing of the problem switches 
people from being risk adverse (when gambles are presented as gains) to being risk 
loving (when gambles are presented as losses).  This presentation effect reflects a 
tendency to only focus on the risky part of their decision in isolation.  We find the 
same effect as K&T, albeit in a weaker form. 



The Theory of Prospect Theory
• Editing Phase

o Coding:  Outcomes are coded as gains or losses.  The reference point can 
be sensitive to presentation effects and expectations of the decision maker.

o Combination:  Prospects with identical outcomes can be combined.

o Segregation:  In some cases, the riskless proportion will be ignored is 
decision making.

o Cancellation:  Common components will be discarded in the editing phase.  
This drives many isolation effects.



The Theory of Prospect Theory
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The Theory of Prospect Theory

•Evaluation Phase
o The outcome is evaluated via a "value function."  This serves much the 

same role as a utility function.  The value function is generally concave 
for gains and convex for losses.  This gives us reflection – risk aversion 
over gains and risk loving over losses.  The value function is steeper for 
losses than for gains, giving us "loss aversion." 

o The overall value of a gamble is given by the following equation for a 
"regular prospect."  In spite of its apparent similarity to expected utility, 
this differs from expected utility in how probabilities are handles and how 
outcomes are valued.

( ) ( ) ( ) ( ) ( )V x,p;y,q  = π p v x  + π q v y



Kahnemann and Tversky
Prospect Theory (1979)
• Research Questions
o Expected utility theory embodies a number of strong assumptions.  

• Expected utility is linear in probabilities
• Preferences are over wealth (asset integration) rather than gains and losses.  

o Kahnemann and Tversky aim to illustrate a number of violations of expected utility 
theory and to develop a set of empirical regularities that inform the development of 
prospect theory.

• Initial Hypotheses
o Kahnemann and Tversky expected for find strong violations of EUT.
o Kahnemann and Tversky also expected to find a series of empirical regularities in the 

data.
• certainty effects
• reflection effects
• isolation effects



Kahnemann and Tversky
Prospect Theory (1979)
• Experimental Design:  The experiments reported in this paper 
rely on a series of hypothetical questions asked to Israeli 
students.  In each problem, the students were asked to choose 
between two pairs of gambles.  Their choices over the various 
pairs are then used to generate violations.  

• Methodological Questions
o Are results generated without monetary payoffs as reliable as results with 

real payoffs?  
o Does the magnitude of the (hypothetical) stakes play a large role in 

generating the results?  
o Without any method of pricing the gambles, how large are the violations?



Synergize



Synergize



Activity



Activity





Thanks
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