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RN ARSI TS Sy Risas Sevts - -+ Ry, St
©® Monte-Carlo ¥ (MFHEKRPTAE., EE «):

V(St) < V(St) + a[Gr — V(Sy)];

Monte-Carlo JF¥EX] V(Sy) B THE S E SE 8 R T 247
o WA R Gri= Ry + YR+ ...+ TRy
O Iy (M4 TD)

V(Sy) + V(S) + a[Ris1 + 7y V(Sis1) — V(S)]
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© Sarsa 75

Q(St; Ar) <= Q(Sp, At) + afRepr + 7 Q(Sey1, A1) — Q(Sh, Ay)]
0 Q-]

Q(Se; Ap) <= Q(Si, Ay) + R + ymaxQ(Sis1, a) — Q(S, Ar)]
@ Y Sarsa ¥

Q(Sy, At) < Q(St, St) +a[Rer1 +YE[Q(Sti1, Apr1)[Ser1] — Q(St, Ay)]
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I action SARSA: you actual perform next action,

state according to the policy,
& action and then you update Q(s,a)
Sarsa e

action Exp. SARSA: you look ahead and average

state /f\ over potential next actions
&4 actions and then you update Qgs,a)
Expected Sarsa

action Q-learning: you look ahead and imagine

state greedy next action to update Q(s,a)
best (but you then perform the actual next action
Qv'h‘“;m:) aiction based on your current policy)

[: Sarsa fHREYVEH ML, B ¥ H Wulfram Gerstner
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https://www.youtube.com/watch?v=UWiIxWy5kD8&ab_channel=GerstnerLab

4/

EES

g A

5 AT B R

B2 L S Bl

“é‘

RSN

B sets of Bootstrap
Samples of Size n

B sets of Bootstrap
Estimates of 6

Further
Inference

g@,ﬁ Estimate 1
e
ool Estimate 2
e
oofj| Estimate 3

=

(5]

N

=

e
05| Estimate B

K. 2R, B3k H towards data science

2023 4 5 H

(Bootstrapping method) & FE SRS Jr ik, Eim S
X/IBEASR A TR A PREPR 053

8/29


https://towardsdatascience.com/an-introduction-to-the-bootstrap-method-58bcb51b4d60
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G411 = Rip1 + 7 Vi(Sp1)

Hrh Guepr IR — MBI R, %) ¢ 220+ 11
SR LIS R v Vi(Si) 4Dl AT n ZHEFREL, 3
IR AT PAE RERF H AR sE N n 22 4R L

Girrn = Re1 + YRip2 + ...+ 7" Regn + 7" Vign—1(Setn)
R LR AT 1% A — AT =

Vitn(St) == Vign—1(St) + [ Grigrn — Vign-1(5¢)],0 <t < T
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n-step TD for estimating V =~ v,

Input: a policy m

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

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

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

Loop for each episode:
Initialize and store Sy # terminal

T+ x
Loop for t =0,1,2,...:
| Ift<T, then:

| Take an action according to m(-|S;)

| Observe and store the next reward as R;,; and the next state as S;4;
| If Sy41 is terminal, then T+ ¢ + 1

| 7+t—n+1 (7is the time whose state’s estimate is being updated)

| Itr>0:
\
\
\

G e g i
Ifr+n<T, then: G+ G+ 4"V (S;in) (Gririn)

V(S;) « V(8:) + a[G—V(5;)]
Until =T -1
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max [Ex[Giprn| St = 5] = vz ()| <7 "max | Vign—1(s) = vr(s)]
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vr (), RIGRAAREXZEDEAA [E(X)| < E(|X]) PH5RRPAT.
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https://ai.stackexchange.com/a/9426
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https://medium.com/zero-equals-false/n-step-td-method-157d3875b9cb
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FATE LA n LR R -
Gretrn = Rep1 + YRepo + - 7" Ren + 7" Quin1(Sens Qrin)
Y t+n> TH, TAVE Gerrn = Gr, FIEFTARE]:
Qun(St, At) = Quin—1(St, Ar) + [ Gritpn — Quin—1(51, Ar)]

XTI E s # St 8 a# Ay 1Y s, 0, FATH A ASE
Qtn(8, @) = Qrrn-1(5, ).

2023 £ 5 4 17/29



n A% n L Sarsa

n 2 Sarsa FIRHY IS SLIN

n-step Sarsa for estimating Q =~ ¢. or ¢,

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

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

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

All store and access operations (for Sy, A, and R;) can take their index mod n + 1
Loop for each episode:

Initialize and store S, # terminal
Select and store an action Ay ~ (:|So)

T ¢+ o0
Loop for t =0,1,2,...:
| Ift<T, then:

| Take action A;

| Observe and store the next reward as R;41 and the next state as Si41
| If S;+1 is terminal, then:

| T+t+1

| else:

| Select and store an action A4y ~ 7(:[Se1)

| 7 t—n+1 (7is the time whose estimate is being updated)

| Ifr>0:

| Gepmnnyrg,

| If 7 +n<T,then G ¢+ G+3"Q(Sr4n, Arin) (Grirgn)
| QS A) « QS A) +a G- Q(S, A)]

| If 7 is being learned, then ensure that 7(-|S;) is e-greedy wrt Q@

Until 7=T -1
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n AR Sarsa ik

5 n & Sarsa HERGEWEARRIE, n P8 Sarsa J7 kB I E i
JE WY RSO T T RER SRR SRS m R AR EA T TR, I RR T
n A [ E e

Grirn = Rey1 +YRiy2 + ..+ 7" R + 7" Vign1(Siqn)

Hor:
Vi(s) = Zﬂ'(a|s) Qi(s,a),Vse S

a
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Vign(St) = Vign—1(5) + aprin—1[Grion—vipn 1 (S)],0 <t < T

Hp pripn—1 PR REBEERFER, RMARIERI Ay~ Ay X n
ABIERAIRARA, R

min(h, T—1)

Pth = H

k=t

7 (Ag|Sk)
b(Ag|Sk)
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RN 1, i

Vign(St) = Vign—1(5) + aporn-1[Grt4n—vipn 1 (51,0 <t < T

Sebr ERRMHAT LT n B0 L, FATRERFZ /IR n 2
Sarsa BUFT7 ¥R T T B USRS IR AR -

Qi+n(St, At) = Quyn—1(St, At) + apiriittn|Gritn — Quern—1(St, At)]

2023 4E 5 H  22/29



n BEHRBE o SR

EHURIEIY) n 2P Sarsa fhUAS5E

Input: an arbitrary behavior policy b such that b(a|s) > 0, for all s € 8,a € A
Initialize (s, @) arbitrarily, for all s € §,a € A

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

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

All store and access operations (for St, At, and R:) can take their index mod n + 1

Loop for each episode:
Initialize and store Sy # terminal
Select and store an action Ao ~ b(-|.So)

T < ©
Loop for t =0,1,2,...:
| Ift<T, then:

| Take action A

| Observe and store the next reward as R:y1 and the next state as Sty1
| If S¢41 is terminal, then:

| Tt+1

| else:

| Select and store an action Ay ~ b(+|Sey1)

| 7+ t—n+1 (7 isthe time whose estimate is being updated)
|

|

|

|

|

|

If r > 0:
b l—lmln(ﬂ'+n 1,7-1) 2}21'?% (ﬂf+1:l+ﬂ71)
G E;ﬂ::(:rn \T) 1 T— 1Rl
Ifr+n<T, then: G — G +7"Q(Sr4n; Arin) (Grirgn)

Q(Sr, Ar)  Q(Sr,A,) +ap[G ~ QS A,)]
If 7 is being learned, then ensure that 7(-|S;) is greedy wrt @
UntilTr=T-1
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Grir = Rip1 +v > m(a|Si11) Qu(Sit1, a)

X ¢ < T—2, FATA PR 69 101301

Grevz =Rip1 +7 Y m(aSe1) Qi1 (Siya, a)
a#A

+ (A1, Si1) (Rt+2 +7 ) m(alSe2) Qurr (Sera, a))
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Grtyn :=Rip1 +7 Z 7 (a]| St41) Qern—1 (St+1, @)
aF At

+ (At+1 ’ St+1) Giit:t4n
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Initialize Q(s,a) arbitrarily, for all s € §,a € A

Initialize 7 to be greedy with respect to @, or as a fixed given policy
Algorithm parameters: step size a € (0, 1], a positive integer n

All store and access operations can take their index mod n + 1

Loop for each episode:
Initialize and store .Sy # terminal
Choose an action Ay arbitrarily as a function of Sp; Store Ay
T+ o0
Loop for t =0,1,2,...:
| Ift<T:
| Take action A;; observe and store the next reward and state as Riy1, Siq1
| If S;41 is terminal:
| T+—t+1
| else:
| Choose an action A, arbitrarily as a function of S;;1; Store A,
| 7+ t+1—n (7is the time whose estimate is being updated)
| Ifr>0:
| Ht+1>T:
| G+ Rr
| else
| G & Ry +9>, m(alSi41)Q(Si41,a)
| Loop for k = min(¢,T — 1) down through 7 + 1:
| G & R + 93424, 7(@lSi)Q(Sk, @) +ym(Ak| k)G
| Q(Sr. Ar) ¢ Q(Sr, Ar) + a[G — Q(Sr, Ar)]
| If 7 is being learned, then ensure that (-|S;) is greedy wrt Q
Until7 =T -1
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https://richard-warren.github.io/blog/rl_intro_3/
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