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Remfocee ment  learniag

%X What ?{:

Iy Mode| - based ( thdivect) «Ppnc\ch

P(s[s,a) ad R(S) are 1ot  kipwn?

Can we learn T™ o V(o Lo @xperience ?

Bxplore  world , estinate méde\ P(s]3s.a) ® P(s'is,a), compute > fom ﬁ(s’(g‘q)

* Cons o store P(s/[s,a) s 0w for 0 states .

in\/ cave o\bsuf T™¢s)y or Vies) which are  Ocny.

Ts # \'aatfy fecessary o estimate a wode]?

wodel PCs’is, ) useful for tmsk %qhsfer) where  rewards R
oc discount facter 1 chav»aes, bt PCs'[s,a) stays He same

2) Divect approach @ leam e, Visy w/o buﬁal:mj wedel. How ?

"(Pyro 14

Stochastic a(;()rb)(?maﬁ‘om -H\é,ay—\/

X 7

* How 4o estimate wean of random variable X g'nv«\ ea\mféas Yo , ¥y, -

1y obvious sample averaje
M= ~:‘(: (Yot X+ 7+ ¥rey)
: esitmete GOPWQ.I"?JES to mean M—>EIX] as T— o ‘7)/ lavw o.f Wje nuwbers.
2) Meremewtal upelate
mikalize Mo= 0
wpdate My = Cl=ow) Mé-1 + Dexy v o< <]
also write s as + M = Ma- + At (T — Mea)
NSRS
'+&!MP0\-¢.Q difference (TD)
known as TD leéum?n,z a(joﬁ«(—hyw.
Thwm g — EX] as 4 —200  with probability 1 if
(D -ti:\ dt = oo (dierges) '
(n 1‘:%’ o < oo C cmzve«r?eq)
3"*"“*7"&“/: (M) O decays sufffciewﬂx( slowly 4o Thcorporate ‘mﬁe'
£ Samples.
(iy okt decwys SM?{;cTeaﬂ;‘f fast 4o allows for converqence

(dawmp  oscillatlons )




Tewporo ot fference CTD) prediction
?ohcy Withouct W\Ddel 7

without kw«:wmg P(3 [3 Tmesy) ?

76 Hew o e\m(ua:te
How 4o CoM?bﬂe V"T(s)

* E\c‘;lnre <5:hac§e :»“%mre: \/m Poh c,\/ iy
actions WESe) esy)
~states - So > S > -
Ry

rewards Rese)

| * Eem!l Bellman Q%Mad'?m\ g
VTes) = Res +72] PCs ls, Tes)) \/""cs'

Y ‘n> barmvﬁ alﬂor‘%w\

VeH=6 fr all s Cob tme beo)

+ [ Q(S+>+‘IVJ¢CS*+O - Ve o]

:tmf(aﬂ('i?e
Update Vw sty = Vi (Se)

pre vipus \wm W& )

estTuate rate ! vadowm semple  pown as mq‘)
* Features :

MFo(acfg after emk step a'{l experience.

- learns OhTec:{—[/ 'ﬁ’uw\ e.x?er(e,me W/O wmd@

‘@asy ‘o mF\emeui
* As\lmp‘mﬁ“c
(M Vi) — VT¢s) ?

ASsuwe that each state of MDP ?s vi%({’eol ?nf?hﬁe\y O?ﬁ?fh\ b7 .?élmy hle

col Vemi enece.

Then TD (¢) converges *
! - "wH—h ’P\—pbaba( '}{ 1" T-F :
em:k S+e\+e s las s own \eo\rmma Y‘aﬁ'& o(v (s) where V dena"feg

# Visds <o \Om +o S‘ha‘fe s
Sa\'hsf\/ Lor AH s‘hx%e.s s,

leakmma v r«“re.s
Q) == OZVCS) oo

V=i
an 5‘% WS € oo
Shoutd agewts T practice enforce G) and (?T;?
Cohlle\redeﬂt,& ?v\o\mn,#ee

= Yes, .Q,Y -Pnema-ﬁcaﬂ
- ho, -For how - sﬁrhanar\( worlds where MDP & Jus—(' on mg@mxmm:hon
[
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* How +o oP-h‘w\[za Fp\?c:r' T* without wode|l P(s’{s, )2
How 4o compute Q* (s, a) withewt wodel?
* Explore  state — action space o vandom -

actiens a, « ' N "- o
States <, S, I Not 'F"“"W“% any Pmr‘ifcu{qy \?&(1.:\( !
tewards  RlSe) R(s)

® Be‘(Man O{J’E'TMQJ?{“Y ejyuo&'tTovL

QM cs,) = Ry + 7 ‘?;\ P(s{s,a) V¥e¢s)
Q™ i) = R +Y T P Isia) WX [ Q¥ s, o]

* Of.e~s+¢,§ Qa{earmmx :
Hidize Qo(s, ) =o -@r all states § ard actions a .
Qin (st.ad) = Qu(St,a) + oL [ RCSH) +7¥ MK By (S, ') — Q.b(%,m)]

* Features :

— Stwple , Mcre mental
~ wodsl - free
- eXperience - bas&c{ )
* As\/mP’m{—?c colverq efee : l(_m Qs &) —> Q¥ (s, a) 2 “P?V"K’f?“'+"'Y
Thm ¢ (f each steate —acﬁog vPaT\r s visited rn—frwre\\/ o‘%‘(-an, and Mie ca«yTng
step size O (S, q) is useo‘ ‘FW gack shite —action palv, Hhen _&'-{earu?mf
converges with Praba‘bthfy one .




