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Recap of last lecture

• Reasoning over time

- Markov Processes

- Hidden Markov Models

- modeling state transitions

- probability of state sequences

- inference of hidden states

- forward and Viterbi algorithms
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Note to other teachers and users of 
these slides. Andrew would be delighted 
if you found this source material useful in 
giving your own lectures. Feel free to use 
these slides verbatim, or to modify them 
to fit your own needs. PowerPoint 
originals are available. If you make use 
of a significant portion of these slides in 
your own lecture, please include this 
message, or the following link to the 
source repository of Andrew’s tutorials: 
http://www.cs.cmu.edu/~awm/tutorials . 
Comments and corrections gratefully 
received. 
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Thanks Andrew!
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Michael S. Lewicki ! Carnegie MellonArtificial Intelligence: Markov Decision Processes

Modeling Environments with Markov Models

• MDP

- tractable to solve

- relatively easy to specify

- assumes perfect knowledge of state

• POMDP

- Treats all sources of uncertainty (acting, sensing, environment) in a uniform framework

- Allows for taking actions that gain information

- Difficult to specify all the conditional probabilities

- Almost always infeasible to solve optimally

187

Types of Markov Models

State Passive Active

Fully 
Observable

Markov Model MDP

Hidden State HMM POMDP

Advanced topic.  
We won’t cover 
these in detail.
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Let’s compute Jk(Si) for the startup example
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k Jk(PU) Jk(PF) Jk(RU) Jk(RF)
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Let’s compute Jk(Si) for the startup example
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k Jk(PU) Jk(PF) Jk(RU) Jk(RF)

1 0 0 10 10

2 0 4.5 14.5 19

3 2.03 8.55 16.53 25.08

4 4.76 12.20 18.35 28.72
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