Bayesian Decision Analysis

A site for an oil well is under consideration to drill or not to drill.  The outcomes defined for the well in this region are dry, small reserve well and large reserve well.  Since no information on the probability of the states of reserves is available in this region, a non-informative prior is assumed as a uniform distribution.  The payoffs estimated for this region are given in the table.
	
	
	
	
	
	

	
	
	Reserves
	

	
	Payoff
	Dry
	Small
	Large
	

	
	Drill
	-$2000K
	$500K
	$3000K
	

	
	NoDrill
	0
	0
	0
	

	
	
	
	
	
	



Information may be purchased from geophysical companies operating near the region under consideration.  However, reported performance from available companies indicate poor discrimination for the states of reserves in the region.

A small geophysical company can provide a positive or negative recommendation in the area after exploration for $50K.  Past performance for the small company based on a positive recommendation is given as 0.70, 0.75 and 0.88, for Dry, Small Reserves and Large Reserves, respectively.  (Past performance is defined as in all the dry, small and large reserves observed, the percentage of positive recommendations were reported.)
 
A large geophysical company can provide a positive or negative recommendation in the area after exploration for $100K.  Past performance for the small company based on a positive recommendation is given as 0.40, 0.64 and 0.70, for Dry, Small Reserves and Large Reserves, respectively.  (Past performance is defined as in all the dry, small and large reserves observed, the percentage of positive recommendations were reported.)

A decision analysis reported the following results.
	
Purchasing no information, the decision is Drill with an expected profit of $500K.

Purchasing information from the small geophysical company, the decision is to:
Drill after a positive recommendation with an expected profit of about $693K-$50K=$643K.
NoDrill after a negative recommendation with a net profit of -$50K.
The expected value of the sample information is about $38.33K with a purchase price of $50K

Purchasing information from the large geophysical company, the decision is to:
Drill after a positive recommendation with an expected profit of about $931K-$100K=$831K.
NoDrill after a negative recommendation with a net profit of -$100K.
The expected value of the sample information is about $40K with a purchase price of $100K
. . .
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Small Geophysical Company

Bayesian Table #1

Given Given Posterior Posterior

Prior Positive Negative Positive Negative Positive Negative

Dry

0.333333333 0.7

0.3 0.233333333 0.1 0.300429185 0.447761194

Small 0.333333333 0.75 0.25 0.25 0.083333333 0.321888412 0.373134328

Large

0.333333333 0.88

0.12 0.293333333 0.04 0.377682403 0.179104478

0.776666667 0.223333333

Small Geophysical Company

Uniform Prior

Payoff Dry Small Large EMV Decision

Drill -2000 500 3000 500 Yes

NoDrill 0 0 0 0  

Prior 0.333333333 0.333333333 0.333333333

Positive Recommendation

Payoff Dry Small Large EMV Decision

Drill -2000 500 3000 693.1330472 Yes

NoDrill 0 0 0 0  

Posterior 0.300429185 0.321888412 0.377682403

Negative Recommendation

Payoff Dry Small Large EMV Decision

Drill -2000 500 3000 -171.641791  

NoDrill 0 0 0 0 Yes

Posterior 0.447761194 0.373134328 0.179104478

EVSI

Max(EMV) Marginals

Positive 693.1330472 0.776666667 EPSI= 538.3333333

Negative 0 0.223333333 EMV= 500

EPSI= 538.3333333 EVSI= 38.33333333


image2.emf
Large Geophysical Company

Bayesian Table #2

Given Given Posterior Posterior

Prior Positive Negative Positive Negative Positive Negative

Dry

0.333333333 0.4

0.6 0.133333333 0.2 0.229885057 0.476190476

Small 0.333333333 0.64 0.36 0.213333333 0.12 0.367816092 0.285714286

Large

0.333333333 0.7

0.3 0.233333333 0.1 0.402298851 0.238095238

0.58 0.42

Large Geophysical Company

Uniform Prior

Payoff Dry Small Large EMV Decision

Drill -2000 500 3000 500 Yes

NoDrill 0 0 0 0  

Prior 0.333333333 0.333333333 0.333333333

Positive Recommendation

Payoff Dry Small Large EMV Decision

Drill -2000 500 3000 931.0344828 Yes

NoDrill 0 0 0 0  

Posterior 0.229885057 0.367816092 0.402298851

Negative Recommendation

Payoff Dry Small Large EMV Decision

Drill -2000 500 3000 -95.2380952  

NoDrill 0 0 0 0 Yes

Posterior 0.476190476 0.285714286 0.238095238

EVSI

Max(EMV) Marginals

Positive 931.0344828 0.58 EPSI= 540

Negative 0 0.42 EMV= 500

EPSI= 540 EVSI= 40


