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TAEBIRYIE{EE S ( Model-free RL)

O EICE@ |, BEREREtLS SRR ALY
- PIE0 , FAMNBEMEZREIERD FER ((episodes)

(1) 1) (1)

: . (1) %o 1) %4 (1) %2 (1) (1)
EplSOde 1: SO m 1 mSZ mSB ...ST
Episode 2: s o % @ % @ o

p|SO e Z. SO r(so)(z) Sl r(sl)(z) SZ r(sz)(z) 53 ST

O R XAEREEIBRENERHFSI)(E (value ) FISEES
(policy ) , MAEMEED/RAKARIERE (MDP )

ORELE . (1) (AiHERE; (2) R
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EETEEREAFS (MDP) 1, (EREEEHEL SIS
B3R5
VT(s) = E[r(Sp) + yr(S1) +v*r(Sz) + - |So = s,7]
=7(8) +7 ) Pon(sy(sIV™(s")

s'es
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St RiRPIEs

O =458 777% ( Monte-Carlo methods ) B—3I 2 0itEE
i%. EFEPLEEEMCTTIE,
- KT ES T REREREEES
o f5gn , HHEEER

#points in circle

Circle Surface = Square SurfaceXx —
#points in total
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Evaluation
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Win Rate(s) =

#win simulation cases started from s

#simulation cases started from s in total
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St rafitENT

O Bfr : NREE n PRI RERFES VT
O % » Y9 » %o
SO mSl WSZ WSS ...ST ~TC
O [BIE : BitERE (return ) 2RHFHIRED
EHRRENIZER : Gr = Ry + YRepr + v Ry
ERRENERIE : gr =Tt + YT + oy trp
O [BIER : {E&RZX (value function ) SHAERITIZMH

V™(s) = E[R; + YR¢y1 + YRy + - |S; = s, 7]

= [E[thst =S, 7T]
1 . (BRI TR SN DR
= Nz Gy . HET R
i=1
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BETEHEI NG) <« N(s) +1
IBERRITERR C(s) « C(s) + g
MEFRMETARITERERIHE V(s) = C(s)/N(s)

HXEERE
V(s) > V™(s) as N(s) » o

~TT
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O BNMNRERERBEESEHFV (5)
O XFE s FARI M Z 022 7l g,
N(s;) « N(s¢) + 1

V(se) <« V(se) + m (gt - V(St))

O MFHRRERYARR (B, SMESBERT AR ), BT LUR
EF— I ERAYSE (B, A5 S A ZRIRY A EL )

V(se) « V(s + a(gt — V(St))
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SIS EEET

Eig . V(sy) = %i gV
LI V(sy) « V(ls_,s +a(ge—V(sy))
O RS RSAE | EENERREHITFS
FRISERETRA | RAS/RAI KRR IERPIR S/
O RN TENRESHTES | ;g8 ERbootstrappinglJ77i%
O I RERAREENEE  E (value) = YRR ( mean
return )
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EEREREF

[ — A REIS7RlHEE
Eyplf ()] = f DO F(x)dx

_ p(x)
=] (x)@f(X)d

B p(x)
= Eyq [q(x)f( )]

FANLBINESEHOESR B(x) = 22

q(x)

;
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0O BFr a2 EIZIERN Z 1220 E

V(s < V(s +a (g™ = Viso)

____________________________________

| RAEr IR B ;
| SEMERREEEATTE (variance) |
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O SERISREBu =R 7 70 B i s e i
O RIEEEIERENIFED Birr + yV ()1
O (NFEE— R TEEMERFHELE

ZEZZ:;Z; (.rt + VV(5t+1)? — V(St)>

! !
EERIHEE MFEESBR

____________________________________

BENSIE RREERIEREE RIS E
REGXN FBAER S PRI

V(st) « V(sp) + a(
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BRRFEEDF ( Temporal Difference Learning )

Ge =1 + Y1 + Ve + o =1 + YV (S41)

V(se) « V(s + a(rt + YV (St41) — V(St))

! T

WUE  XSRavsEN
O RFERGEERZ N E5 it T=>
O RFREDEEE T
© NEEMTAN S /RA KRR AV SEE 7/
O @idbootstrapping , BIFED NAFTER R EHZS
0 FRESD EFSprulEfEz ZErfETT Rit R (IFEHE )
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1o rig vs. IFEZES (MCvs. TD)

HERAIBR - N FRVEL RSV T
O BEMHITEXFERBERE (MC)
- BEFTEREV (spEzzmbE— 7 m e Z 22 R g
V(se) « V(se) +a(g: — V(sp))
O XERNNFESFIFE (TD)
© BV (s)EZEEEIT R + vV (See1)
V(se) « V(sp) + a(r: + ¥V (ses1) — V(sy))
- BRFREDER e + YV (Ser1)
- FFREDIRE : 6, =1 + YV (se11) — V(sp)

21



SEORrIFIF (MC vs. TD)

Changes recommended by
Monte Carlo methods (a=1)

45 4
___actual outcome___ __
. 40
Predicted

total

travel 354
time

30

T T T T T T
leaving reach exiting 2ndary home arrive
office car highway road street home

Situation

253 B4R
WS SO b | etee
PR VNG 0 30 30
FHEEE
TR 5 35 40
EAEEREARK 20 15 35
RERIRE 30 10 40
FARFEANE 40 3 43
B#FRI] 43 0 43
Changes recommended
by TD methods (a=1)
actual
outcome
. 4
Predicted
total
travel
time
Iea\'/ing rea:ch exilting 2n(|jary holme arr'ive
office  car highway road street home
Situation 22




St g (MC) fIlIFEZES (TD ) BIAER=
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{RZ ( Bias ) /3% ( Variance ) RIfN{Es

0 Bit¥Rhge = v + yrepq + - + ¥ i RV (s ) BT IRiGT
O BMFEEDELE I + YV (s BV ™ (s, TR iGiT
O BFEED Bl + vV (se) BV ™ (s) BB (RIELT

\_'_I
= EESES (L

O FED BinEBLLRIT R E (TS =
« RUREI—BURTZ 2206 a0F | Z 200 M= 20
© WFRED Birn——BRT LM | B EEEE 2 22

24



St g (MC) fIlEFEZES (TD) BILER= (2)

MC: TD:
V(se) « V(se) + V(se) « V(se) +
a(ge = V(sy)) a(re + yV(ses1) — V(sp))

S rcEERRnE , KRE WEZoBERnE  GRE

- RIFAINCEERR - BEERCEREREEINE
. (R RHR AL, - B EESREEEIV T (s,)
- SIFIAEREUR . (BfEFIREGEI AR,

- BT EMRER S S SN E R
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B—R) @) ~—0=—0~—6—n

Estimated
value

0.8

0.6 -

0.2

start

?7

true
values
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0.25 -
0.2 |\%:

RMS error, 0157
averaged
over states  0.1-

0.05 =

Walks / Episodes
V(se) « V(s + a(rt + YV (St41) — V(St))
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+igRMEIERE ( Backup )

V(se) « V(sy) + a(gt — V(St))
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BIFZES RRAIERE ( Backup )

V(se) « V(se) + “(Tt + YV (St41) — V(St))
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BRI =& ( Backup )

V(s¢) « E[Rt + ¥V (S¢4+1)|St = s¢l
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O W TEEZRNER , BT LB S FTlNRYERD [ B
ANTEEI
O EXnE R ITIR[D

g§ ) = =1+ Yt + o Y o1 F YWV (Stan)

O nEFEDFES

V(s « Vis) +a (g = V(so)
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Dynamic Exhaustri]ve
programming searc

full A
backups
sample Monte Carlo
backupps Y Temporal-
difference
learning
- - -
shallow bootstrapplng, A deep .
backups backups

: :

Slide credit: David Silver
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