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e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s, a)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0

What’s best?




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s, a)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0

What's best? ]




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s, a)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q°(s,a) = 0;Q"(s,a) = R(s,a)
Q™ (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
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Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
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Q* (poor, plant) = 10; Q* (poor, fallow) = 0

What's best?|Any s, 77 (s) = plant
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| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
Q*(rich, plant) =
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« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
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Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
QQ*(rich, plant) = R(rich, plant) + T'(rich, plant, rich) max Q" (rich, a’)
+ T'(rich, plant, poor) ma/p?,Ql (poor, a’)

What's best?|Any s, 77 (s) = plant
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+ T'(rich, plant, poor) ma/p?,Ql (poor, a’)
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Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
QQ*(rich, plant) = R(rich, plant) + T'(rich, plant, rich) max Q" (rich, a’)
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a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
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« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
QQ*(rich, plant) = R(rich, plant) + T'(rich, plant, rich) max Q" (rich, a’)
+ T'(rich, plant, poor) ma/wg’,Ql (poor, a’)
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What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10
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« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
QQ*(rich, plant) = R(rich, plant) + T'(rich, plant, rich) max Q" (rich, a’)
+ T'(rich, plant, poor) ma/p?,Ql (poor, a’)
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« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
QQ*(rich, plant) = R(rich, plant) + T'(rich, plant, rich) max Q" (rich, a’)
+ T'(rich, plant, poor) ma/p?,Ql (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gollcy? Finite horlzon

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
QO(S a) =0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q" (rich, plant) = 100; Q' (rich, fallow) = 0;
Ql(poor plant) = 10; Ql(poor fallow) =0

QQ*(rich, plant) = 100 + T(rlch plant, rich) maXQ (rlch a')
+ T'(rich, plant, p&or) maXQ (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gollcy? Finite horlzon

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
QO(S a) =0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q" (rich, plant) = 100; Q' (rich, fallow) = 0;
Ql(poor plant) = 10; Ql(poor fallow) =0

Q*(rich, plant) = 100 4+ T (rlch plant, rich) maXQ (rlch a')
+ T'(rich, plant, p&or) maXQ (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gollcy? Finite horlzon

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
QO(S a) =0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q" (rich, plant) = 100; Q' (rich, fallow) = 0;
Ql(poor plant) = 10; Ql(poor fallow) =0

Q*(rich, plant) = 100 4+ T (rlch plant, rich) maXQ (rlch a')
+ T'(rich, plant, p&or) maXQ (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q' (poor, plant) = 10; Q* (poor, fallow) = 0
(Q?(rich, plant) = 100 + (0.1) max, Q*(rich, a’)
+ T'(rich, plant, poor) max Q' (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
(Q?(rich, plant) = 100 + (0.1) max, Q' (rich, a’)
+ T'(rich, plant, poor) max Q' (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q%(s,a) = 0;Q"(s,a) = R(s,a) + > .., T(s,a,s)max, Q" 1(s',a’)
Q™ (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
(Q?(rich, plant) = 100 + (0.1) max, Q' (rich, a’)
+ T'(rich, plant, poor) max Q' (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q%(s,a) = 0;Q"(s,a) = R(s,a) + > .., T(s,a,s)max, Q" 1(s',a’)
Q™ (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
(Q?(rich, plant) = 100 + (0.1)(100)
+ T'(rich, plant, poor) max Q' (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
(Q?(rich, plant) = 100 + (0.1)(100)
+ T'(rich, plant, poor) max Q' (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
(Q?(rich, plant) = 100 + (0.1)(100)
+ T'(rich, plant, poor) max Q' (poor, a’)

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
@Q*(rich, plant) = 100 + (0.1)(100)
+ (0.9) max Q" (poor, a’)
What's best?|Any s, 77 (s) = plant ’




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
@Q*(rich, plant) = 100 + (0.1)(100)
+ (0.9) max Q" (poor, a’)
What's best?|Any s, 77 (s) = plant .




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q' (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
@Q*(rich, plant) = 100 + (0.1)(100)
+ (0.9) max Q" (poor, a’)
What's best?|Any s, 77 (s) = plant .




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
@Q*(rich, plant) = 100 + (0.1)(100)
+ (0.9)(10)
What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
@Q*(rich, plant) = 100 + (0.1)(100)
+(0.9)(10) = 119
What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q* (poor, plant) = 10; Q* (poor, fallow) = 0
(Q*(rich, plant) = 119

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
(Q*(rich, plant) = 119; Q*(rich, fallow) = 91;
Q- (poor, plant) = 29; Q*(poor, fallow) = 91

What's best?|Any s, 77 (s) = plant




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
(Q*(rich, plant) = 119; Q*(rich, fallow) = 91;
Q- (poor, plant) = 29; Q*(poor, fallow) = 91

What's best?|Any s, 7 (s) = plant 5




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
(Q*(rich, plant) = 119; Q*(rich, fallow) = 91;
@~ (poor, plant) = 29; Q*(poor, fallow) = 91

What's best?|Any s, 71 (s) = plant; @5 (rich) 5 (poor)




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
(Q*(rich, plant) = 119; Q*(rich, fallow) = 91;
Q~° (poor, plant) = 29; Q*(poor, fallow) = 91

What's best?|Any s, 7] (s) = plant; w5 (rich) = plant, 75 (poor) = fallow




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

» Q"(s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0;
Q" (poor, plant) = 10; Q" (poor, fallow) = 0
(Q*(rich, plant) = 119; Q*(rich, fallow) = 91;
Q- (poor, plant) = 29; Q*(poor, fallow) = 91

What's best?|Any s, 75 (s) = plant; 75 (rich) = plant, 7, (poor) = fallow




What's the best gglicy? Finite hori%gn

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

| . R(rich,fallow)=0
* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

« Q"(s,a): expected reward of starting at s, making action

a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q* (rich, plant) = 100; Q" (rich, fallow) = 0; -
Q' (poor, plant) = 10; Q' (poor, fallow) = 0 | «fini '
(Q*(rich, plant) = 119; Q*(rich, fallow) = 91; ,’ ' A
Q- (poor, plant) = 29; Q*(poor, fallow) = 91 St

What's best?|Any s, 75 (s) = plant; 75 (rich) = plant, 7, (poor) = fallow




What's the best gglicy? Finite hori%gn

I  The optimal | _

| . fallow:

| policy can be | OOr soll rich soill OOr soll

| non-stationary. i P D

e R(rich,plant)=100

0.9 0.1 R(poor,plant)=10
0.1 ' | 0.9 . R(rich,fallow)=0

* h: horizon (e.g. how many planting seasons) | R(poor,fallow)=0

. Qh(s, a): expected reward of starting at s, making action

a, and then making the “best” action for the h-1 steps left
e With Q, can find an optimal policy:7; (s) = arg max, Q" (s, a)
Q"(s,a) = 0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q' (rich, plant) = 100; Q" (rich, fallow) = 0; o
Q' (poor, plant) = 10; Q' (poor, fallow) = 0 | «fini '
(Q*(rich, plant) = 119; Q*(rich, fallow) = 91; ,’ - 0§
QQ(poor, plant) = 29; Q2 (poor, fallow) = 9] ===
What's best?|Any s, w7 (s) = plant; 75 (rich) = plant, 7, (poor) = fallow




What's the lc\2 Finite horlzon

. Compare@ ( ) 05
to V'(s). How are

The optimal  } _ : _
oolicy can be |} they dlffelfent? I ‘- fallow: .
' non-stationary. || What special cases poor soll
~ae——asedY V|| they return the R(rich,plant)=100
0.1 0.9 ] same number? | 0.1 R{poor,plant)=10

R(rich,fallow)=0
* h: horizon (e. g how many plantmg seasons) R(poorfallow)=0

h
Q" (s,a): expected reward of starting at s, making action
a, and then making the “best” action for the h-1 steps left
With Q, can find an optimal policy: 7} (s) = argmax, Q" (s, a)
QO(S a) =0;Q"(s,a) = R(s,a) + >, T(s,a,s)max, Q" 1(s',a’)
Q™ (rich, plant) = 100; Q' (rich, fallow) = 0;
Ql(poor plant) = 10; Ql(poor fallow) — 0 | “fini '

2(r1(3h, plant) = 119; Q* (rlch, fallow) = 91; |
QQ(pOOL plant) — 29; Q2 (p()()r, fallow) — 0] be———]

What's best?|Any s, 75 (s) = plant; 75 (rich) = plant, 7, (poor) = fallow




What's th hogi '
| Compare Q"(s,a) |
-low are i

| . The optl mal

e h: horizon (e.g. how many planting seasons)
a): expected reward of starting at s, making action

.« Q"(s,

. ,; L to V().

policy can be |}

| non-stationary. | I what special cases | pohcy Exercise: give |

===} Will they return the f

they different” In
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/2 F|n|te homzon

There can be more 1/
than one optimal |

a Concrete example }
o ) STOOO! O [ant)=

R(rich, fallow

R(poor,fallow)

a, and then making the “best” action for the h-1 steps left
« With @, can find an optimal policy: 7} (s) = arg max, Q" (s, a)

QO(S a) =0;Q"(s,a) =

R(s,a)+ 2,

Q" (rich, plant) = 100; Q* (rich, fallow) = e
Ql(poor plant) = 10; Ql(poor fallow) — 0 | “fini ' |

(Q*(rich, plant) = 119; Q° (rlch, fallow) = 91;

T(s,a,s) max, Q" 1(s', a)

0;

QZ(pOOI, plant) = 29:; Q2 (p()()r7 faﬂow) — 9] e e

What's best?|Any s, 77 (s) = plant; 7, (rich) = plant, 7 (poor)

= fallow



What's the best %g\icy? INfinite hori%?n

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

R(rich,fallow)=0
R(poor,fallow)=0




What's the best %g\icy? INfinite hori%?n

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

R(rich,fallow)=0
R(poor,fallow)=0

 What if | don't stop farming? |s there any optimal policy”?



What's the best %g\icy? INfinite hori%?n

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

R(rich,fallow)=0
R(poor,fallow)=0

 What if | don't stop farming? |s there any optimal policy”?




What's the best %g\icy? INfinite hori%?n

0.9
fallow:
rich soll LOOr SOl
R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

R(rich,fallow)=0
R(poor,fallow)=0

 What if | don't stop farming? |s there any optimal policy”?
 Theorem. There exists a (stationary) optimal policy 7" |.e.,
for every policy m and for every state s € S, Vi« (s) > Vi (s)



R(rich,plant)=100
0.9 0.1 R(poor,plant)=10

What's the best pohcy’P Infinite homzon
R(rich,fallow)=0

0.9
DOOr SOl
R(poor,tallow)=0

fallow:
rich soll pOOr SOl
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