Decision Models
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	Number of 30-second Commercials Purchased
	Perceived Game Excitement
	
	
	

	
	Dull
	Average
	Above average
	Exciting
	
	Maximum Payoff

	One
	-2
	3
	7
	13
	
	13

	Two
	-5
	6
	12
	18
	
	18

	Three
	-9
	5
	13
	22
	
	22

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	a) Optimal decision if the advertising manager is optimistic
	
	

	This is a Max-max approach.
	
	
	
	
	

	
	
	
	
	
	
	

	The optimal decision is to buy 3 30-second commercials expecting the game to be exciting

	
	
	
	
	
	
	

	b) Optimal decision if the advertising manager is pessimistic
	
	

	This is a Max-min approach, and the manager wants to choose 
	
	

	The solution with the maximum payoff in the worst-case scenario.
	
	

	In this case the optimal decision is to buy one 30-second commercial.
	

	The manager could also decide to not buy anything at all if he is pessimistic. However,

	This would result in 0 profit which, is not the worst-case scenario!
	
	

	
	
	
	
	
	
	


	c) The optimal decision if the advertising manager wishes to minimize the firm’s maximum regret.

	
	
	
	
	
	
	

	Regret table
	
	
	
	
	
	

	
	
	
	
	
	
	

	Number of 30-second Commercials Purchased
	Perceived Game Excitement
	
	
	

	
	Dull
	Average
	Above average
	Exciting
	
	Maximum regret

	One
	0
	3
	6
	9
	
	9

	Two
	3
	0
	1
	4
	
	4

	Three
	7
	1
	0
	0
	
	7

	
	
	
	
	
	
	

	The optimal decision is to buy 2 30-second commercials.
	
	

	
	
	
	
	
	
	


2: Given Data:

Perceived Game Excitement

Number of 30-Second

Commercials Purchased

Dull
Average

Above Average

Exciting

One commercial

       $-200,000
$300,000
$700,000

$1,300,000

Two commercial

       $-500,000
$600,000
$1,200,000

$1,800,000

Three commercial
       $-900,000
$500,000
$1,300,000

$2,200,000

P(Dull game) = .20

P(Average Game) = .40

P(Above Average Game) = .30

P(Exciting Game) = .10

 Expected Return

1 Commercial = .20(-200,000)+.40(300,000)+.30(700,000)+.10(1,300,000) = $420,000

2 Commercial = .20(-500,000)+.40(600,000)+.30(1,200,000)+.10(1,800,000) = $680,000

3 Commercial = .20(-900,000)+.40(500,000)+.30(1,300,000)+.10(2,2000,000) = $630,000

a.  Expected Value Criterion -- 2 commercials

Expected Value without any Information =
$680,000

Expected Value with Perfect Information = $810,000

Expected Value of Perfect Information =
$130,000

b.  EVPI -- $130,000

3.
The firm can hire the noted sport’s pundit Jim Worden to give his opinion as to whether or not the Super Bowl game will be interesting.  Suppose the following probabilities hold for Jim’s predictions:



P(Jim predicts game will be interesting|game is dull) = .15



P(Jim predicts game will be interesting|game is average = .25



P(Jim predicts game will be interesting|game is above average = .50



P(Jim predicts game will be interesting|game is exciting = .80



P(Jim predicts game will not be interesting|game is actually dull) = .85




P(Jim predicts game will not be interesting|game is average) = .75



P(Jim predicts game will not be interesting|game is above average) = .50



P(Jim predicts game will not be interesting|game is exciting) = .20

a. Jim predict the game will be interesting, what is the If probability the game will be dull?

States of 
Prior

Conditional



Posterior

Nature
         Probabilities
Probabilities
   Joint Probabilities         Probabilities

Si

P(Si)

P(Interesting|Si)
     P(InterestingnSi)
P(Si|Interesting)

Dull Game
.20

.15


.03

     .03/.36 = .08


Average Game
.40

.25


.10

     .10/.36 = .28

Above Average
.30

.50


.15

     .15/.36 = .42

Exciting Game
.10

.80


.08

     .08/.36 = .22






  P(Interesting) = .36

States of 
Prior

Conditional



         Posterior

Nature
         Probabilities
Probabilities
     Joint Probabilities                Probabilities

Si

P(Si)
      P(Non Interesting|Si)
     P(Non InterestingnSi)
  P(Si|Non Interesting)

Dull Game
.20

.85


.17

       .17/.64 = .27


Average Game
.40

.75


.30

       .30/.64 = .47

Above Average
.30

.50


.15

       .15/.64 = .23

Exciting Game
.10

.20


.02

       .02/.64 = .03





         P(Non Interesting) = .64

	a) If Jim predicts that the game will be interesting, there is 8.3% probability that the game will be dull


	Part b:
	
	
	
	
	

	  EV (one/interesting) =
	.083*(-200,000) + 0.278*300,000 + 0.417*700,000 + 0.222*1,300,000 = 

	
	= -(16,600) + 83,400 + 291,900 + 288,600 = $647,300
	

	
	
	
	
	
	

	   EV (two/interesting) =
	.083*(-500,000) + 0.278*600,000 + 0.417*1,200,000 + 0.222*1,800,000 = 

	
	= -(41,500) + 166,800 + 500,400 + 399,600 = $1,025,300
	

	
	
	
	
	
	

	   EV (three/interesting) =
	.083*(-900,000) + 0.278*500,000 + 0.417*1,300,000 + 0.222*2,200,000 = 

	
	= -(74,700) + 139,000 + 542,100 + 488,400 = $1,094,800
	

	
	
	
	
	
	

	National optimal strategy would be to buy three commercials, if Jim predicts the game to be interesting

	
	
	
	
	
	

	
	
	
	
	
	

	   EV (one/not interesting) =
	0.266*(-200,000) + 0.469*300,000 + 0.234*700,000 + 0.031*1,300,000 = 

	
	= -(53,200) + 140,700 + 163,800 + 40,300 = $291,600
	

	
	
	
	
	
	

	   EV (two/not interesting) =
	.266*(-500,000) + 0.469*600,000 + 0.234*1,200,000 + 0.031*1,800,000 = 

	
	= -(133,000) + 281,400 + 280,800 + 55,800 = $485,300
	

	
	
	
	
	
	

	   EV (three/interesting) =
	.266*(-900,000) + 0.469*500,000 + 0.234*1,300,000 + 0.031*2,200,000 = 

	
	= -(239,400) + 234,500 + 304,200 + 68,200 = $367,500
	

	
	
	
	
	
	

	National optimal strategy would be to buy two commercials, if Jim predicts the game to be not interesting

	
	
	
	
	
	

	Part c: 
	
	
	
	
	

	Expected Return with Sample Information (ERSI) = 0.36* $1,094,800 + 0.64* $485,300 = $394,128 + $310,592 = $704,720

	
	
	
	
	
	

	From Problem 6.4 Expected Return Without Additional Information (EREV) = $680,000 (from buying 2 commercials)


	
	
	
	
	
	

	Expected Return with Sample Information (ERSI) = 0.36* $1,094,800 + 0.64* $485,300 = $394,128 + $310,592 = $704,720

	
	
	
	
	
	

	From Problem 6.4 Expected Return Without Additional Information (EREV) = $680,000 (from buying 2 commercials)

	
	
	
	
	
	

	
	
	
	
	
	

	Expected Value of Jim's Information (EVSI) = $704,720 - $680,000 = $24,720


	Therefore:
	
	
	
	
	

	Expected Return with Sample Information (ERSI) = 0.36* $1,094,800 + 0.64* $485,300 = $394,128 + $310,592 = $704,720

	
	
	
	
	
	

	From Problem 6.4 Expected Return Without Additional Information (EREV) = $680,000 (from buying 2 commercials)

	
	
	
	

	Expected Value of Jim's Information (EVSI) = $704,720 - $680,000 = $24,720

	
	
	
	


Payoff Decision for National Foods

	
	If Outcome =
	Decision
	If Outcome =
	Decision

	Criterion
	Interesting
	Value
	Not Interesting
	Value

	Maximin
	One
	($2)
	One
	($2)

	Maximax
	Three
	$22
	Three
	$22

	Hurwicz (p=0.5)
	Two
	$6.50
	Two
	$6.50

	Minimax Regret
	Two
	$4
	Two
	$4

	Expected Value
	Three
	$10.94
	Two
	$4.86

	Equal Likelihood
	Two
	$7.75
	Two
	$7.75

	Expected Regret
	Three
	$0.86
	Two
	$1.16

	
	
	
	
	

	Expected Value
	without any
	Information =
	$6.80
	

	Expected Value
	with Perfect
	Information =
	$8.10
	

	Expected Value
	of Perfect
	Information =
	$1.30
	

	Expected Value
	with Sample
	Information =
	$7.05
	

	Expected Value
	of Sample
	Information =
	$0.25
	

	Efficiency (%)
	of Sample
	Information =
	19.23%
	


4.  Steve Greene is considering purchasing fire insurance for his home.  According to statistics for Steve’s county, Steve estimates the damage from fire to his home in a given year is as follows:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        



Amount of Damage

Probability

0


      .975

$10,000


      .010

$20,000
           

      .008

$30,000


      .004

$50,000


      .002

$100,000

      .001

a.  If Steve is risk neutral, how much should he be willing to pay for the fire insurance? 

The optimal decision for a risk-neutral, decision-maker can be determined using the expected value criterion on the payoff values.  

.975(0) + .010(10,000) + .008(20,000) + .004(30,000) + .002(50,000) + .001(100,000) = 580.

He should be willing to pay $580 for fire insurance.

 Suppose Steve’s utility values are as follows:

Amount of Loss ($1000s)





100
50
30
20
10
1
0

Utility  


0
.65
.75
.8
.95
.995
1


b.  What is the expected utility corresponding to fire damage?

Substitute the utility value for the expected value and solve as follows:

.975(1) + .010(.95) + .008(.8) + .004(.75) + .002(.65) + .001(0) = .9952
c.  The expected utility of .9952 is approximately = 1, which means he should be willing to spend about $1,000.  Notice that, This approximation is conservative, therefore he is on the safe side. 

