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Uncertainty

To make diagnostic inference possible we need to represent
knowledge (axioms) that relate symptoms and diagnosis
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Problem: disease/symptoms relations are not deterministic

— They are uncertain (or stochastic) and vary from patient
to patient
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Modeling the uncertainty.

Key challenges:
« How to represent the relations in the presence of uncertainty?
« How to mamipulate such knowledge to make inferences?

— Humans can reason with uncertainty.
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Methods for representing uncertainty

Probability theory

« A well detined theory for modeling and reasoning in the
presence of uncertainty

= A natural choice to replace certamnty factors

Facts (propositional statements)
« Are represented via random variables with two or more values
Example: Prneumonia 1s a random variable
values: True and False

« Each value can be achieved with some probability:

P(Pneumonia=True)=0.001
P(WEBCcount = high) = 0.005

C5 2710 Foundations of Al




Modeling uncertainty with probabilities

Probabilistic extension of propositional logic.

* Propositions:
— statements about the world

— Represented by the assignment of values to random
variables

* Random variables:

! — Boolean Pneumonia 1setther True, False

Random variable Values

! — Multi-valued Pain isoneof {Nopain Mild, Moderate Severé

Random variable Values
— Continuous HeartRate 1s avalue in <0:250>
Random variable Values
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Probabilities

Unconditional probabilities (prior probabilities)
P(Pneumonia)=0.001 or P(Pneumonia= True)=0.001
P(Pneumonia= False) =0.999

P(WEBCcount = high) = 0.005

Probability distribution

* Detines probabilities for all possible value assignments to a
random variable

« WValues are mutually exclusive

P(Pneumonia=True)=0.001 Pne;manm P(PDHEETSHM) |
P(Pneumonia= False) =0.999 Fjsi [}:ggg
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