Value/Policy iteration
J. Kostlivd, Z. Straka, P. Svarny, F. Gama. S. Dantu
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= ™ -10 | A 20

START

We have:
> States: S, Actions: A

» Transition model: T(s,a,s’) = P(s'|s, a), we are in state s, take action a and get to state

S/

» Reward: r(s), immediate reward
> State value: V/(s), Expected sum of rewards when performing optimal actions

» Policy: 7, robot/agent behaviour strategy
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Example

-40 [ 30] -50 0.6

-40 A | -50 0.2 : 0.2
-40 | B | -50

Square environment, numbers are rewards

Red states are terminal
Actions: {<,—, 1,1}
Immediate reward r(A) = r(B) = —1

Transition model: see picture

VVYyVvYVvVYVY

Forgetting/discount factor: v = 0.9
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Example

~40 30 50
40 | r(A)=—1| -50
40 | r(B)=—1| -50

0.0

02 @ 0.2

» Actions: {+,—,T,}}
» ~=0.9
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Example

-40 30 -50
-40 | r(A)=-1| -50
20 | r(B)= —1| 50

Task:

find optimal policies and values of states A, B

0.0

02 @ 0.2

» Actions: {«,—,1,]}
» ~=0.9
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Example

-40 30 -50 0.6
» Actions:
20 | H(A) = =1 0 0z @ 3 ctions: {+,—,1,}}

» =
40 | r(By=—1| -50 7 =09

Task: find optimal policies and values of states A, B

A: w(A) = (B) =

B: m(A) = =, m(B) = +
C A= )1
o 74 = 1r(B) =
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Example

-40 30 -50
40 | r(A)= 1] 50
-40 | r(B)=-1| -50

How to do?

0.0

02 @ 0.2

» Actions: {+,—,T,}}
» ~v=09
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Example

-40 30 -50 0.6
. » Actions:
20 | HA) = =1 =0 0z @ 03 ctions: {+,—,1,}}

40 | r(B)=_1| 50 > 7=09

How to do?
1. Calculate the state value V(s):

A: V(s) =2 s p(s'ls, a)[r(s, a,8") +7V(s')]

B: V(s) =2 7 V(s)

C: V(s) =max, >, p(s'ls,a)[r(s,a,s") + vV (s')]
D: V(s) = 2ylr(s:a:s") +r(s)]
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Example

-40 30 -50 0.6
» Actions:
20 | HA) = =1 =0 0z @ 03 ctions: {+,—,1,}}

40 | r(B)=_1| 50 > 7=09

How to do?
1. Calculate the state value V(s):

V(s) = maxsy . p(s'ls,a)[r(s,a,s") +yV(s')]

9ow>»
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Example

-40 30 -50 0.6

= > Actions:
20 | r(A) =1 -50 oz @ o2 ctions: {1, 4}

40 | r(B) = —1| 50 > 7=09

How to do?
1. Calculate the state value V/(s) = max, Y . p(s'[s,a)[r(s,a,s") +vV(s')]
2. Determine the optimal strategy m(s):

n(s) = argmax, y_.[r(s,a,s") +yr(s’)]

m(s) =2 7YV(s)

m(s) = max, Y., p(s'[s, a)[r(s,a,s") +yV(s')]
m(s) = argmax, y_. p(s’ls, a)[r(s, a,s") +vV(s')]

Oow>»
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Example

-40 30 -50

-40 | r(A)=-11] -50

-40 | r(B)=-1| -50
How to do?

0.0

: » Actions: {+,—,1,]}
0.2 E 0.2 > =009

1. Calculate the state value V/(s) = max, Y . p(s'[s,a)[r(s,a,s") +vV(s')]
2. Determine the optimal strategy m(s):

A:
B.

C
D: w(s) = argmax, Y. p(s’|s, a)[r(s, a,s") +vV(s)]
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Example

-40 30 -50

-40 | r(A)=-11] -50

-40 | r(B)=-1] -50
How to do?

0.0

iy > Actions: {+,—,1, ]}
0.2 @ 0.2 > 4 =09

1. Calculate the state value V(s) = max, Y. p(s'|s,a)[r(s,a,s’) +vV(s')]

2. Determine the optimal strategy

m(s) = argmax, y . p(s'[s,a)[r(s,a,s’) +yV(s')] = arg max, V(s)
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Example

-40 30 -50

-40 | r(A)=-11] -50

-40 | r(B)=-1] -50
How to do?

0.0

. > Actions: {+,—,1, ]}
0.2 @ 0.2 > =09

1. Calculate the state value V(s) = max, Y. p(s'|s,a)[r(s,a,s’) +vV(s')]

2. Determine the optimal strategy

m(s) = argmax, y . p(s'[s,a)[r(s,a,s’) +yV(s')] = arg max, V(s)

We have two methods:
» Value iteration

» Policy iteration
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Different variants of rewards
-40 30 -50
20 | r(A)=—1] 50
40 [ r(By=—-11] -50

How to do?

0.6

u » Actions: {«,—,1,]}

1. Calculate the state value V(s) = max, Y . p(s'[s,a)[r(s,a,s’) + vV (s')]

2. Determine the optimal policy

m(s) = argmax, y . p(s'[s,a)[r(s,a,s’) + yV(s')] = arg max, V(s)

What if we had another variant of MDP? Let's r(s) be instead r(s, a,s’). Then,
V(s) = maxa, > o p(s'|s,a)[r(s, a,s’) +~vV(s')] changes to:

A V(s) =S V() +yr(s)]

B: V(s)=r(s) +v max, > P(s'ls,a)V(s)
C: V(s) =3 p(s'ls, a)[r(s) + yV(s)]

D: V(s) = max 25/ Y(V(s') +r(s"))
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Different variants of rewards
-40 30 -50 1.6

x > Actions:
20 [ r(A) =1 =0 0z @ o2 ctions: {+,—,1,}}

40 | r(B)=_1| 50 > 1=09

How to do?

1. Calculate the state value V(s) = max, Y . p(s'[s,a)[r(s,a,s’) + vV (s')]
2. Determine the optimal policy

m(s) = argmax, y . p(s'[s,a)[r(s,a,s’) + yV(s')] = arg max, V(s)

What about another variant of MDP? Let's r(s) be instead r(s, a,s’). Then,
V(s) = max, > o p(s'|s,a)[r(s, a,s’) +~vV(s')] changes to:

V() = r(s) +7 max o p(s'ls. V()

90 w»
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Example - Value lteration

-40 30 -50
40 | r(Ay=—1 50
40 | r(B)=-1]| -50

0.0

- » Actions: {«,—,1,]}

Use Bellman update Vii1(s) < r(s) +~ mj)(x) Yoo P(s']s, a) Vi(s')
acA(s

Iterate until the change of state value V/(s) between two iterations is lower than e
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Example - Value Iteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(By=-1] -50

0.6

0.2 @ 0.2

> Actions: {«,—, 1, ]}
> ~v=0.9
> Viga(s) « r(s)+73r;12(>§) oo p(s’|s, a) Vi(s')
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Example - Value Iteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(By=-1] -50

0.6

0.2 @ 0.2

> Actions: {«,—, 1, ]}
> ~v=0.9
> Viga(s) « r(s)+73rgj(>§) oo p(s’|s, a) Vi(s')

12/23



Example - Value lteration

40 30 50 0.6 P> Actions: {+,—,1,}}

40 | r(A)=-1] -50 | p2 02 ~ 7709
40 | r(B)=—-1] -50 > Vk+1(5)<—r(5)+varg§(>s<)zs/ p(s'[s, a) Vi(s")
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Example - Value lteration

40 30 50 0.6 P> Actions: {+,—,1,}}

40 | r(A)=-1] -50 | p2 02 ~ 7709
40 | r(B)=—-1] -50 > Vk+1(5)<—r(5)+varg§(>s<)zs/ p(s'[s, a) Vi(s")

(=) 0.6-(—50)+0.2-30+0.2-0=—24
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Example - Value lteration

40 30 50 0.6 P> Actions: {+,—,1,}}
40 | r(A)=-1] -50 | p2 02 ~ 7709
40 | r(B)=—-1] -50 > Vig(s) < r(S)+varg§(>s<) > p(s'ls, a) Vi(s)

(=) 0.6-(~50)+02-30+02-0=—24
(+) 0.6-(—40)+02-30+02-0=—18
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Example - Value lteration

40 30 50 0.6 P> Actions: {+,—,1,}}

40 | r(A)=-1] -50 | p2 02 ~ 7709
40 | r(B)=—-1] -50 > Vk+1(5)<—r(5)+varg§(>s<)25/ p(s'[s, a) Vi(s")

(=) 0.6-(~50)+02-30+02-0=—24
(+) 0.6-(—40)+02-30+02-0=—18
(1) 0.6-30+0.2-(—40)+ 0.2+ (~50) =0
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Example - Value lteration

_40 30 _50 0.6 P> Actions: {(—,—),T, \L}

40 | r(A)=-1] -50 | p2 02 ~ 7709
40 | r(B)=—-1] -50 > Vk+1(5)<—r(5)+varg§(§)25/ p(s'[s, a) Vi(s")

(=) 0.6-(~50)+02-30+02-0=—24
(+) 0.6-(—40)+02-30+02-0=—18

(1) 0.6-30+0.2-(—40)+0.2-(—50) =0
(1) 0.6-0+0.2-(-50)+0.2-(—40) = —18
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Example - Value lteration

_40 30 _50 0.6 P> Actions: {(—,—),T, \L}

40 | r(A)=-1] -50 | p2 02 ~ 7709
40 | r(B)=—-1] -50 > Vk+1(5)<—r(5)+varg§(§)25/ p(s'[s, a) Vi(s")

(=) 0.6-(~50)+02-30+02-0=—24
0.6-(—40)+0.2-30+02-0=—18

(1) 0.6-30+0.2-(—40)+0.2-(—50) =0
(1) 0.6-0+0.2-(—50)+0.2-(—40) = —18

—-1 (1)
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Example - Value lteration

40 30 50 0.6 P> Actions: {+,—,1,}}

40 | r(A)=-1] -50 | p2 02 ~ 7709
20 | 18)= 1] 50 > Vea(s) ¢ rl9)+y max 3 pls 15, )A(S)

t=0: V(A)=0,V(B)=0

(=) 0.6-(—50)+02-30+02-0=—24
L B («) 0.6-(—40)+0.2-30+02-0=—18 o
t=1: V(A)=-1409-maxq "' (6.30402-(—40)+02-(-50) =0 =-1 M
(1) 0.6-0+0.2-(—50)+0.2-(—40) = —18
(=) 0.6-(—50)+0.2-0+0.2-0=—30
B (+) 06-(—40)+0.2-0+02-0=—24
V(B) = —1+09-maxq "4y 06.040.2-(~40)+0.2- (—50) —
(1) 0.6-0+0.2-(—50)+0.2-(—40) = —18
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Example - Value Iteration

-40 30 -50
-40 | r(A)=-11| -50
-40 | (B)y=-1| -50

0.6

> Actions: {+,—,1,]}
> v=0.9
> Viea(s) & rl9)+ max 3, p(s]s ) VA(s)
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Example - Value lteration
-40 30 -50

-40 | r(A)=-11| -50 02 0.2 > v=09
40 | r(By=-1] -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s)
(=) 0.6-(=50)+0.2-30+0.2-(—17.2) = —27.44
L 3 (+) 0.6-(—40)+0.2-30+0.2(—~17.2) = —21.44 o
£=2: V(A)=-14+09-maxq "' 06.3040.2. (—40)+0.2 - (~50) = 0 =-1(
(1) 0.6-(—17.2) +0.2- (—50) + 0.2 - (—40) = —28.32

0.6 > Actions: {+,—,1,]}
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Example - Value lteration

-40 30 -50

-40 r(A)=-1| -50

-40 | r(B)=-1| -50
t=2: V(A)=-1+0.9- - max

V(B) = —1+0.9 - max

|
|

0.6 > Actions: {+,—,1,]}

0.2 oz =09
> Vea(s) ¢ r(s) 4y max X pls's, ) Ve(s)

(=)
(<)
(1)
()

(
(

(—
(+

)
)
7
b

0.6-(—40) +0.2-30 + 0.2 (—17.2) = —21.44
0.6-30+0.2- (—40) 4+ 0.2 - (—50) = 0

0.6 (—50) +0.2-30+ 0.2 (—17.2) = —27.44
=-1(1)
0.6-(—17.2) 4 0.2 - (—50) 4+ 0.2 - (—40) = —28.32

0.6-(—50)+ 0.2 (—1) + 0.2 (—17.2) = —33.64

0.6-(—40) + 0.2 (—1) +0.2- (~17.2) = —27.64
0.6-(—1)+0.2-(—40) +0.2- (~50) = —18.6 = 1774 (1)
0.6-(—17.2) +0.2- (—50) + 0.2 - (—40) = —28.32
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Example - Value lteration

40 30 50 U.l'_i > Actions: {+,—,1,]}
40 [ ray=-1] -50 | g2 0z " 7709
-40 | r(B)=-1| -50 > Via(s) < r(s)+y max 3.y p(s'ls, a) Vi(s")
() 0.6-(~50)+0.2-30+0.2- (~17.2) = —27.44
_ B (¢) 0.6-(—40)+0.2-30+ 0.2 (~17.2) = —21.44
t=2: V(A)=-1409-maxq "' (6.3010.2.(—40)+02-(—50) =0 }1 (1)
(1) 0.6-(~17.2) +0.2- (~50) + 0.2 - (—40) = —28.32
(=) 0.6-(=50)+0.2-(~1)+0.2- (~17.2) = —33.64
(<) 0.6-(—40)+02-(~1)+02-(-172) = —27.64 | _
V(B) = —140.9-maxq (" (6. (1)40.2- (—40)+ 0.2 (—50) = —18.6 } = 1774 (1)
(1) 0.6-(—17.2) + 0.2- (=50) + 0.2 - (—40) = —28.32
(=) 0.6-(—50)+0.2-30+ 0.2 (~17.74) = —27.548
_ B (¢) 0.6-(—40)+0.2-30 + 0.2 (~17.74) = —21.548
£=3: V(A)=-1409-maxq "y (6.30402-(—40)+02-(~50) = 0 } -1
(1) 0.6-(—17.74) +0.2- (—50) + 0.2 (—40) = —28.64
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Example - Value lteration

-40 30 -50

-40 r(A)=-1| -50

-40 | r(B)=-1| -50
t=2: V(A)=-1+0.9- - max

V(A)=-1+0.9-

V(B)=—-1+09-

max

max

max

——

0.6

(=) 06-
(+) 06-
(1) 06-
(1) 06-

(=) 06-
(«+) 06-

(—
(—
(1) 06-(-
. (_
(—
(—

() 06
(=) 06-
(«) 06-
(1) 06-
(1) 06
(=) 06-
(+) 06-
(1) 06-
(1) 06-

(-
(-
30
(-

30

(,
(_
(_
(,
(_

> Actions: {+,—,1,]}
> ~=0.9
> Viea(s) ¢ r(s)+y max 37, p(s'ls, a)Vi(s)

40)40.2-3040.2- (—17.2) = —21.44
+0.2-(—40) +0.2-(~50) =0
17.2) + 0.2 - (—50) + 0.2 - (—40) = —28.32
50) 4+ 0.2 (—1) + 0.2 (—17.2) = —33.64
= —17.74 (1)

50) +0.2-30 + 0.2 (—17.2) = —27.44
=1 (1)

40)40.2- (1) + 0.2 (—17.2) = —27.64
1) +0.2- (—40) + 0.2 - (—50) = —18.6
17.2) + 0.2 - (—50) + 0.2 - (—40) = —28.32
50) + 0.2 -30 4 0.2 - (—17.74) = —27.548

40) +0.2-304 0.2 - (—17.74) = —21.548 N
+0.2-(—40) +0.2- (=50) =0

17.74) + 0.2 - (—50) + 0.2 - (—40) = —28.64

50) + 0.2 (—1) + 0.2 (—17.74) = —33.748

40)40.2- (1) +0.2- (—17.74) = —27.748
1) +0.2- (—40) +0.2 - (—50) = —18.6

17.74) + 0.2 - (—50) + 0.2 - (—40) = —28.64

= —17.74 (1)
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Example - Policy lteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(B)y=-1| -50

0.6

> Actions: {+,—, 1, ]}
> ~v=0.9
> Viyi(s) « r(s)+fyar€n§(>s<) S p(s'|s, a) Vi(s')
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Example - Policy lteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(By=-1| -50

Policy iteration - 1 iteration:
A: 1 step

B: 2 steps

C: 3 steps

0.6

> Actions: {+,—, 1, ]}
> ~v=0.9
> Vig(s) r(5)+7;g§(>s<) > p(s'ls, a) Vi(s)
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Example - Policy lteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(By=-1| -50

Policy iteration - 1 iteration:

A:

B: 2 steps

C:

0.6

> Actions: {+,—, 1, ]}
> ~v=0.9
> Vig(s) r(5)+73rg§(>s<) > p(s'ls, a) Vi(s)
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Example - Policy lteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(B)y=-1| -50

0.6

Policy iteration - 1 iteration: 2 steps

P Actions: {+,—,1,}}
> ~v=0.9
> Viea(s)  r(s)+7 max S pls'ls, V()
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Example - Policy lteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(B)y=-1| -50

0.6

Policy iteration - 1 iteration: 2 steps

1. Policy Evaluation:

A: Calculate policies

B: Calculate state values

C: Calculate both

P Actions: {+,—,1,}}
> ~v=0.9
> Vien(s) = r(s)+y max >y p(s'[s, a) Vi(s')
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Example - Policy lteration

-40 30 -50
-40 | r(A)=-11| -50
-40 | r(B)=-1| -50

0.6

0.2 @ 0.2

Policy iteration - 1 iteration: 2 steps

1. Policy Evaluation:

A:

B: Calculate state values

C:

» Actions: {«,—,1,]}
> ~v=0.9
> Vigi(s) « r(s)+~ a@f(f) > p(s']s, a) Vi(s)
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Example - Policy lteration

_40 30 50 0.6 P Actions: {+,—,1,}}
-40 | r(A)=-11| -50 02 0.2 > v=09
40 | r(B)= 1] -50 > Vin(s) = r(s)+7 max 5, p(s'ls, ) V()

Policy iteration - 2 steps:

1. Policy evaluation:

> V() < 2o p(s'ls, mi(s))[r(s, mi(s), s") + v V' (s)]
> |teratively or analytically
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Example - Policy lteration

_40 30 50 0.6 P Actions: {+,—,1,}}
-40 | r(A)=-11| -50 02 0.2 > v=09
40 | r(B)= 1] -50 > Vin(s) = r(s)+7 max 5, p(s'ls, ) V()

Policy iteration - 2 steps:

1. Policy evaluation:
> V() < 2o p(s'ls, mi(s))[r(s, mi(s), s") + v V' (s)]
> |teratively or analytically

2. Policy refinement:

A: Calculate policies
B: Calculate state values
C: Calculate both

18/23



Example - Policy lteration

-40 30 -50
40 | r(A)= - -50
-40 | r(B)=-— -50

Policy iteration - 2 steps:

1. Policy evaluation:
> V() < g p(s'ls, mi(s))r(s, mi(s), s

> |teratively or analytically
2. Policy refinement:

A: Calculate policies

B:
C:

0.6

0.2 @ 0.2

P Actions: {+,—,1,}}
> ~v=0.9
> Vigi(s) « r(s)+~ arg/?é() > p(s']s, a) Vi(s")

)+ V(s
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Example - Policy lteration

_40 30 50 0.6 P> Actions: {+,—,1,]}
-40 | r(A)=-11| -50 02 0.2 > v=09
40 | (B)=—1] -50 > Via(s) ¢ r(s)+7 max 5, p(s'ls, ) V()

Policy iteration - 2 steps:

1. Policy evaluation:

> V() < 2o p(s'ls, mi(s))[r(s, mi(s), s") + v V' (s)]
> |teratively or analytically

2. Policy refinement:
mip1(s) = argmax, Y., p(s'ls, a)[r(s,a,s") + vV (s)]
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Example - Policy lteration

-40 30 -50

-40 | r(A)=-11| -50

-40 | r(B)=-1| -50
t=0: 7(A)=—,7(B) =«

0.6

» Actions: {«,—,1,]}
> ~v=0.9
> Viii(s) r(s)—i—'yarg:()s() > p(s']s, @) Vi(s)
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Example - Policy lteration

_40 30 -50 0.6 » Actions: {<—,—>,T, i}
-40 | r(A)=-1| -50 02 o2 T = 0.9
-40 [ r(B)=-1] -50 > Via(s) = r(s)+y max 3., p(s'ls, 2) Vi(s')
t=0: 7(A)=—,7(B) =«
t=1: PE: V(A) = —1+0.9-{0.6 (=50)+0.2-30+0.2 V(B)}
V(B) = —1+09-{0.6-(-40)+0.2-V(A)+0.2-V(B)}
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Example - Policy lteration

_40 30 _50 0.6 » Actions: {<—,—>,T, i}
-40 | r(A)=-1] -50 0.2 oz T 1=09
40 | r(B)=—1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")
t=0: 7(A)=—,7(B) =«
1: PE: V(A) = -140.9-{06-(-50)+02-30+0.2-V(B)}
V(B) = —1+0.9-{0.6-(—40)+0.2-V(A)+0.2-V(B)}
V(A) = —226+0.18- V(B)
V(B) = —1+4+09-{-24402-(-22.6+0.18 - V(B))+0.2-V(B)} =
= —26.668 +0.2124 - V(B)
V(B) = 558 —-33.86
V(A) = -—28.69

21/23



Example - Policy lteration

_40 30 _50 0.6 » Actions: {<—,—>,T, \L}
-40 | r(A)=-1 | -50 0.2 0.2 > =09
40 | r(B)=—1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")
t=0: 7(A)=—,7(B) =«
1: PE: V(A) = —1409-{0.6-(—50)+0.2-30+0.2-V(B)}
V(B) = —1+409-{0.6-(—40)+0.2-V(A)+0.2-V(B)}
V(A) = -—226+0.18-V(B)
V(B) = —1409-{-24+02 (—226+0.18- V(B))+0.2-V(B)} =
= —26.668 + 0.2124 - V(B)
V(B) - 5 - 33
V(A) = —28.69
(=) —1+40.9{0.6-(—50)+0.2-(30) + 0.2 - (—33.86)} = —28.69
<) —140.9{0.6-(—40)+0.2-(30)+ 0.2 (—33.86)} = —23.29
PR m(A) = argmax, ((T)) 14 0.9§0,6 . Eso) i 0.2- (7(403 402 2750)} L } =M
(1) —140.9{0.6-(—33.86)+ 0.2 (—50) + 0.2 - (—40)} = —35.48
(=) —1+40.9{0.6-(—50)+ 0.2 (—28.69) + 0.2 - (—33.86)} = —39.26
B)— (+) —1+0.9{0.6-(—40)+0.2-(—28.69) + 0.2 (—33.86)} = —33.86 | _
m(B) =argmax; ¢ 4y _1100{0.6-(—28.60) + 0.2 - (—40) + 0.2 - (—50)} = —32.69 } =M
(- ~50) (-

<)

—1+40.9{0.6 - (—33.86) + 0.2 - ( +0.2-(—40)} = —35.48
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Example - Policy lteration

-40 30 -50 0.6 > Actions: {(*,*),T, \L}
-40 | r(A)=-1 | -50 02 0.2 > v=09
40 | r(By=-1| -50 > Via(s) ¢ r(s)+y max 32, p(s'ls, a) Vi(s)
t=2: PE: V(A) = —1+40.9-{0.6-(30)+0.2-(—50)+0.2-(—40)}
V(B) = —1+40.9-{0.6-V(A)+0.2-(—50)+0.2-(—40)}
V(A) = -1
V(B) = —1+409-{-0.6—18} = —17.74
(=) —140.9{0.6-(—50)+0.2-(30) + 0.2 - (—17.74)} = —25.79
_ _ —1+40.9{0.6 - (—40) + 0.2 - (30) + 0.2 - (—17.74)} = —20.39 B
PR m(A) = argmax, ((?)) 14 0.9§0‘6 - gso) i 0.2- (7(40) 402 (=50)} = —1 =
(1) —140.9{0.6-(—17.74) + 0.2 - (—50) 4+ 0.2 - (—40)} = —26.78
(=) —140.9{0.6-(—50)+0.2-(—1)+0.2-(—17.74)} = —31.37
) — (+) —140.9{0.6-(—40)+02-(~1)+02-(-17.74)} = —25.97 | _
©(B) =argmax; ¢ 41y _140.0{0.6-(—1)+ 0.2 (~40) + 0.2 - (=50)} = —17.74 =M
(_

<)

—1+40.9{0.6 - (—17.74) + 0.2 - (—50) + 0.2 - (—40)} = —26.78
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Example - Comparison Value/Policy Iteration

-40 30 -50

-40 | r(A)=-11| -50

-40 | r(B)=-1| -50
Final policy:

A: It may be different

B: It must be the same

C: It shouldn't be different

0.6

0.2 @ 0.2

P akce: {+,—,T,}}
> v=09
> Viii(s) r(s)—l—'yarg:()s() > p(s']s, a) Vi(s)
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