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What 1s Bootstrapping in RL?
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O 20 H%: SARSA, Q-Learning
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n-step TD for estimating V ~ v,

Input: a policy m

Algorithm parameters: step size o € (0, 1], a positive integer n

Initialize V' (s) arbitrarily, for all s € 8

All store and access operations (for S; and R;) can take their index mod n + 1

Loop for each episode:
[nitialize and store Sy # terminal
T + o0

| Ift <T, then:
Take an action according to m(+|S;)
Observe and store the next reward as ;. and the next state as S;;
If S, is terminal. then 7" <t 4+ 1
T+ t—n+1 (7 isthe time whose state’s estimate is being updated)

|
|
|
|
|| If 7> 0:
|
|
|

“ min(t+n,T) _ i+
G imr 7 I}‘?i B
Ifr+n<T, then: G« G+4"V(5:4.,) (Gririn)

VI(Sy) « V(Sr) +a|G—V(S;)]
Until =T -1
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Average
RMS error
over 19 states
and first 10
episodes
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One - Q(S1, A1) « Q(Si Ar) + [ Rist +1Q(Sii1, Arsr) — Q(Si, A1)

step: \

N - step:

y _ A n—1 ) _ - _
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N & Sarsa
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n-step Sarsa for estimating ) = g, or ¢,

Initialize Q (s, a) arbitrarily, for all s € 8.a € A

Initialize 7 to be s-greedy with respect to @, or to a fixed given policy

Algorithm parameters: step size a € (0, 1], small £ > 0, a positive integer n

All store and access operations (for S;, A;, and I?;) can take their index mod n + 1

Loop for each episode:
Initialize and store Sy # terminal
Select and store an action Ay ~ 7(+|Sp)
T + o
Loop for t =0.1.2....:
Ift < T, then:
Take action A
Observe and store the next reward as R,y and the next state as S;.,
If S;41 is terminal, then:
T+—t+1
else:
Select and store an action Ay ~ 7(+|Sisq)
T+ t—n+1 (7is the time whose estimate is being updated)

|

|

|

|

|

|

|

| Ifr>0:
|

|

|

|
U

G Tyt i,
[fr7+n<T, then G+ G+ ~y"R(S;1n. Arsn) (Gririn)
Q(S:,A;) « Q(S+.A;) +a[G—-Q(S-, A;))
If 7 is being learned, then ensure that 7(-|S;) is s-greedy wrt )
ntil =7 —1
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Action values increased

Action values increased

Path taken by one-step Sarsa by 10-step Sarsa
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> HH®HSarsa

Q—-Learning Q(St-. At) — Q(Sta At) + [RH-l + 7 Ell(?x Q(St—H ; C'I)] — Q(St= Az‘)]

(2(51 441) “— (,)(St ;4{) + Rt—l—l + '}'E;;[()(Sf_{_l. 14 _|_1) | St—i—l] — (Q(St 4’4t):|

— Q(Si, A) +a|Rey1 +1 ?j w(alSe )Q(sm.uﬂ— Q(S:, Av)|
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T

/ﬁ& Griv1 = Rip1 +7 Z m(alSi4+1)Q:(St+1.a)

Gtty2 = Rip1 + 7 Z m(a|St+1)Qt+1(St+1.a)
H#Aerj

+ (At

St+1) (Rr+2 +1 Z m(alSt+2)Qt+1(St+2, ”))
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Thanks!
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