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Decision Making Environments

Type 1
Decision-making 
under certainty

Type 2
Decision-making 
under uncertainty

Type 3
Decision-making 
under risk

DM knows with certainty the 
payoffs of every  alternative

DM does not know the probabilities 
of the various  states of nature. 
Actually s/he knows nothing!

DM does know the probabilities of 
the various states of  nature.



Deterministic Problem
Instead of state of natures, a true 
state is known to the decision 
maker before making a decision
The optimal choice is to pick an 
alternative with the highest payoff

Decision Making Under Certainty

𝑠!

𝑑! 𝑉!!
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Decision Making Under Uncertainty

How to make one decision in the face of uncertainty
Planning is hard because we consider long consequences of actions
Given uncertainty, even making one decision is difficult



A short survey

1) Which alternative would 
you prefer?
a. A sure gain of $240
b. A 25% chance of winning 

$1000 and a 75% chance 
of winning nothing

2) Which alternative would 
you prefer?
a. A sure loss of $750
b. A 75% chance of losing 

$1000 and a 25% chance 
of losing nothing

3) How much would you 
pay to play the following 
game:
We flip a coin.
If it comes up heads, I’ll pay 
you $2.
If it comes up tails, we’ll flip 
again, and if it comes up 
heads, I’ll pay you $4.
If it comes up tails, we’ll flip 
again, and if it comes up 
heads, I’ll pay you $8.
And so on, out to infinity…
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Problem Formulation

Pittsburgh Development Corporation (PDC) purchased land that will be 
the site of a new luxury condominium complex. PDC plans to price the 
individual condominium units between $300k and $1.4M.
PDC commissioned preliminary architectural drawings for three different 
projects: one with 30, 60, and 90 condominiums.
Financial success depends upon the size of the complex and demand.



Problem Formulation

Alternatives
𝑑# : a small complex with 30 
condominiums
𝑑$ : a medium complex with 60 
condominiums
𝑑% : a large complex with 90 
condominiums

States of Nature
𝑠# : strong demand for the 
condominiums
𝑠$ : weak demand for the 
condominiums



Influence Diagrams

Decision ChanceConsequence



Complex Size

Demand

Profit

States of Nature:
Strong (𝑠!)
Weak (𝑠")

Decision Alternatives:
Small complex (𝑑!)
Medium complex (𝑑")
Large complex (𝑑#)

Consequence:
Profit



Payoff Table

Decision Alternative Strong Demand (𝑠!) Weak Demand (𝑠!)

Small complex (𝑑!) 8 7

Medium complex (𝑑") 14 5

Large complex (𝑑#) 20 -9




