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M. Discounted Rewards

. Idea: The promise of future
payment Is not worth quite as
. much as payment now.

o Inflation / investing

1
M. Chance of game “ending?

H\. Ex. $10k next year might be worth
$10k x 0.9 today.
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. L=R+yPL
L-yPL=R

H. IL-yPL=R (introduce identity)

NO-Y PLeR
(1-yP)* (1-yP)L = (I-yP)'R
.L-ﬂ v P)" R

. Matrix inversion, matrix-vec muit.
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Wy MC Problems

N
% .
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. :
®

Probability of going from s to s’ In t
steps.-

Probability of going from s to s’ in t
or fewer steps.

Averaged over t steps (in the Iimit),
how often in state s’ starting at s?

How many steps from s to s’, on
average?

Given reward values, expected
discounted reward starting at s.
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gy Examples

»
§) Queuing system: Expected queue
- length, time until queue fills up-

§) Chutes & Ladders: Avg game time.
< Genetic Algs: Time to find opt.

\) Statistics: Time to “mix”.
< Blackjack: Expected winnings.

. Robot: Prob. of crash given controller.
< Gamblers ruin: Time until money gone.
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Ny Gambler’s Ruin

»
- Smudlesies otk
«] Win a dollar with prob. 1/3.
- Losz e dolly Wik prob 205
«| Fail: no dollars.
- Dusozsdslaye 5 dollars

4

roballlly of siosossy
- Average time until success or failure?
- Db up iy sliulos.

«

|




in
han
|Rmn°

'l

'
'l
|

2/3

E 1
2 |3 :
</0 1/3 gy-lcess
SInfsu
1 3) u o
L( lity

. oo

v r
l::Les"
[

«

|




I
<
Ny Gambling/ Time Chain

K +1 2/3
« ST .

| 07112 3[4 5V
p } &

| : 1/3
.

P Sulyz Jog LIS) UZlag) =

L(3) will be the humber of steps In
1, 2, 3, 4 states before finishing.
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K
<
Ny Other Uses: Uncertainty
<

»

. Can add a notion of “actions” to create
« a Markov decision process. Useful
§ for Al planning.
«

Can add a notion of “observation” to
\. create hidden Markov. model (we’ll
< see these Iater).

u\. Add both to get partially observable
i Markov decision process (PONDP).-
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\.
M. Homework 5 (due 11/7)

. 1. The value iteration algorithm from
the Games of Chance lecture can

. be applied to deterministic games
with loops. Argue that it produces

N algontim rom the Game Trog,
algorithm from the Game Tree
lecture.

<H\| 2. Write the matrix form of the game
tree below.
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