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3 2 Decision Analysis

Weconsiderdecisions tobemade whereconsequencesoutcomes are uncertaine.g
howmuchof a productsells
whether or nottoinvest in equipment securitiesproductionfacilities

In practice thefollowingproblemoftenarises

Prior probabilities are available fordifferentscenariosbasedonpastexperiences or
intuitioni

Wecan invest in testing or experimentation toreduceuncertainties findbetter

probabilities e.g test a product in a
smallmarketfirst orget a more thorough

analysisfromexperts consultants

Goal maximize expected profit or minimizeexpectedcostsetc I

Guidingexample for this chapter Goforbroke Oil Co HillierLiebermanCh151

Setting Companyholds land wheretheremightbeoil ornot if notlandis dry I
Decision Drill or sell



Payoff in1000 instate
Alternatives Oil Dry
Drill coststool 7180no 100

Sell go go

priorprobability I

Giventhepriorprobabilities the expectedpayoffsare p f

ÉÉ g Éo p noon pl E 100

Itself go

Drillingseems preferablehere

Note Forwhatprobabilityp is itworthdrilling

Want 700ps 10011 p 290 3 800ps190 p 1 0 0.24

This is verycloseto I somaybesomeexperimentation isadvisable

ForthisexampleWecando a seismic survey tofindbetterprobabilities

cost 30 k 1 PIF Oil Plant Oil

probabilities IP Favorable 011 0.6 IP Unfavorable Oil 0.4 conditional
probabilities

Ifavorabldrel 0.2 IP Unfavorable Dry 0.8

probabilityforfavorableoutcomeif
landis dry



Now we shouldfind probabilitiesfor oil given favorableunfavorable outcome i.e

PCOil Fl IP toil IUnf
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Bayes rulePIB

let us firstcompute IP F

PIF P IF I Oil Ploill IT IF IDmIP Dry
0.6 f t 0.2
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This leads us to the following decision tree



Drillingcosts100soprofit

Expectedpayoffs Totalpayoffs
d16701139Profits jpg 70030 670

max279,603
any
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Dryp
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E270440 270 Xsell go go30 60

I670E130123

60 X noo
75.7 Pff

620
outage max15,716

É123 Sell go 60

X no

experimentation 170024100 on.pt 700
max
991003,1 100

oilp 100
100 X sell go 90

Result Do experimentation

If favorable drill

If unfavorable sell

The overallexpectedprofit is 123000

Note

His oftenuseful to considerthe expectedvalueofexperimentation EVE

expectedpayoffwithexperimentation expectedpayoffwithout experimentation
notincludingcostofexperimentation

123 30 100 53



Here 53 30 costofexperimentation so exp
shouldbedone

Generally If EVE costof experimentation thenexpshouldbedone

If exp wouldleadtoperfectoutcomes weshouldconsidertheexpectedvalueofperfect
information EVP

expectedpayoff ifstateisperfectlyknownafterexp expectedpayoffwithoutexp

I700 E90 100

142.5 if thiswerelessthan30 thenexpwouldnotbeadvisable

so sometimes EVP I can beusedto excludeexp
advantage it ismucheasiertocompute EVPl than EVE


