Statistics Cheat Sheets


Decision Analysis 
	Term
	Meaning
	Notation
	Example

	Decision Analysis
	A tool for studying situations in which there are several decision alternatives and a set of uncertain future events.
	
	

	Decision Alternatives
	Are elements of a set of possible choices
	d1, d3, … di
	

	States of Nature
	Are elements of a set of N random future events.
	s1, s2, … sN
	

	Payoff Table
	Lists outcomes associated with some combination of decision alternative and state of nature. The payoff for decision alternative i under state of nature j is symbolized by vij.
It is essential to understand the exact payoff amount - $ in and $ out for each state si and decision dj.
	
	

	Decision tree
	A graphical tool useful for representing a decision analysis problem.
	
	

	Expected Value of an Alternative
	
	EVwoPI

or

EVwoSI
	

	Expected value with Perfect Information
	If we know ahead of time that the true state of nature will be revealed before we make the decision, then the expected value of the problem is as expected value with perfect information
	EVwPI
	

	Expected value of Perfect Information
	EVwoPI - EVwPI
	EVPI
	

	Sample Information
	In the absence of Perfect Information, any new incomplete information about the future states of nature that make us more confident in choosing one of the decision alternatives. 
	
	

	Posterior probability
	Probabilities for each state of nature given each possible outcome of the sample information (eg market research project).
	
	

	Optimal Strategy
	The decision which, based on the sample information, yields the highest expected value for each outcome.
	
	

	Expected value with Sample Information
	Expected value of the problem with the new incomplete information. 
	EVwSI
	

	Expected value of Sample Information
	EVwoSI - EVwPI
	EVSI
	

	Efficiency
	E
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	Step
	Description
	Example

	1
	Construct a payoff table
Note: Understand the exact payoff amount - $ in and $ out for each state si and decision dj.
The payoff should take into account the additional costs such as start-up etc.

	d1 
d2
s1
s2
s3


	2
	Calculate the expected value of decision
EV

or

EVwoPI 

or 

EVwoSI
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v(d1)
v(d2)
p(si)

p(si) * v(d1)
p(si) * v(d1)
EVwPI(si)
s1
max(si value for each dj)
s2
s3
EV(di) =     

(
EVwPI = (sum of above values


	3
	Expected Value with Perfect Info.
	See last column in above table

	4
	Expected Value of Perfect Information
	EVPI = EV -EVwPI

	5
	Sample Information (EV)
	

	
	5a
	Calculate the conditional probabilities of the market research variables
	Research Results

I1 = Favorable

I2 = Unfavorable

s1
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s3
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If the possible outcomes are only I1 and I2, them P(I1)+P(I2)=1



	
	5b
	Calculate the Posterior probability for each possible outcome Ii
	States

Prior

Conditional

Joint

Posterior
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	5c
	Calculate the expected value for each outcome (I1, I2 …) and decision (d1, d2…) with the recalculated probabilities of states (posterior)
	Outcomes

Decision

v(d1) 
v(d2)
p(si)

p(si) * v(d1)
p(si) * v(d2) 

I1
d1
s1
s2
s3
EV(di) =     

(
d2
s1
s2
s3
EV(di) =

(


	
	5d
	Optimal strategy
	Decision Alternative

EV

I1
d1

$

max value for any decision is optimal choice for the outcome

← Optimal in bold
d2

$$$

I2
d1

$$$$

d2

$$



	
	5e
	Overall EV
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	5f
	EVSI
	= EVwSI - EVwoSI

	
	5g
	Efficiency E
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