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Discounted state visitation :
-

DIGI . G-- I ¥58'TBfst=sI so]
• To sample from this deshobnbon .

Start at so & simulate IT; Accept a state
with prob tr;

prob of accepting s at the t ?

dont accept at to ,
t⇒

,
- . . ,t= t - I ,

accept at t = f- oyrtprfg.is/soJ .

i. the state s is distabwted as

a;6I !



ffz is a trajectory , *
.

.

the unconditional distribution Prp
under it starting with initial distributionIn is

µ Hadso )P(s, Is. aol - -
- .

^°dis) = ,§p fd
: 613

.

Grow f : SXA → IR;

ftp.itfjjttist.ailaiiititiiieahe ,
f- along thetrg.edu?--IsEdioaE*.isfGD.



In terms of sampling ,

,§p, [ I rttlst.at/J
is :

Sample - trajectory , compute the
discounted value of f one the trajectory ;
Find the expected value ;

• Run the Markov chain . with prob to
select state

,

and then an action (II. 1st )
and compute ffs ,a)
IT

prob of picking s in the t ?
= f- rjrtprfst.us/so)

Pro of picking adn.ua It Is)
I

i. get t¥that

I



Regroup this sun and get

ftp.tfIEflsi.int )
11

i.

Eat c. is ,
TEA )

=

Lenm Forall policies IT,I
'

,
and initial

dost Yi

Min"lN;¥¥H'Giant
TEEN

advantage of a policy;
" 8% ,

a) - ils)
-

0



For a fixed states ,
RF denote distributor on tajeitrneo with
So :S;

VII. FEI
= ftp..FI?ortncqatifvIYs,
= Iftp.IFENG.at/tEotvIsts--otvIIfvBF

,

'

(s )

ftp.t/ErtftrgrHatItrT'ft...tVtGtJft=0=I*fIIVtfarthest.at/erEftIse.Yse.ae)
- THEI )

( s.FI#..vYsta)=sfIaeIEftGt.iIfst,at ))



IT
'

:*? III ↳at -Hat ) ]

* fir
'
a'
"iii. , I

.
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Point :
Discounted total reward ofa trajectory .

• .

RK1 = 4-rj [ that,at
1-= 0

N Flint. I*;
"I

=



THM : POLICY GRADIENT's :

TN1N - ftp.#fRl4IoRIostolatIstl ]
REINFORCE : T T On terms of

disaster

reward 'S

%¥¥""
=p ERGIIB, I

p

- I RG1 0RI
= [ Rt) PrI%IDlogPrG)
= ERK) to tlosftks 49%11%5%1

= EN4P (e) thyme latte )

III;
RK1 0kg latte )



I%I⇒ ,

a) Most.mg

-17(4) = "

I [For at )D lost Hat I
=

T T
In terms

of
action value An unbiased

• 17¥41 .
estimate !

¥a①aE±%, fA' almost %)
J

In terms
of advantage

=G-asnt :
f : Rd→R as p smooth if
Hoth - offs

'Nt ftw - u'll



¥ : Qf
,

= Etty OV (g) .

Notation

-

Assume ✓
TO

Vtkvttat
lemma : is P It ' :=Tq .

Smooth to
;
Assume V't% bounded below

by V* ; Using f-
'Ip, TT

t:[ Hrithik system
- v%D
IT

when

→£apfvti4 one

of the gradients 5 Ee
, Cee, close

toa

stationary point then !



Unbiased estimate of gradients :

Assume we have rapier , e
- PTI;

Discounted
For a trajectory e define : µ

fainter

state t

F- ft
,
at ). = f- t.IT/-thfsE,at ') onwards

p¥fµ II rtgftp.IDIogtakttsrl-ai.efp#frTGifpPGu1
J

unbiased estimator;

Boo¥§pµf¥gt ¥4, at It lost Cathal)
-

- ftp.fI-stefs%4arfst.at/%C1 I
→
8Gt , at )

[IF at) los Cartel# 17¥41



-

Note gst , at 1 5 an unbiased estimator

of 9ft, at ) .

G-es w :

-

kilo :

2 For t=o , i, -
-

.

:÷:::±:*!
- To get t(pl fan the tape
-

Compute g*(↳ at) for t , and use in

¥En .

Ignorethat 2 is as

;
Truncate



Algorithm . Stochastic Gradient Accent
on
J

.

-

REINFORCE -

• Initialise 0 arbitrarily .

. for each episode of
-

Generate So Ao Ro 9A , -

- -
. { , At , 4- I

using 0 -

~

For each taypteG-g%fe.at)

\ oIa=¥j' r' Arial

⑦ = at a OJCOT -

end

TEviolently it is ignored in practise
. Maybe this is stochastic gradient for
different obj



-
The estimate of 9*14%1 has high
Variance .

Aside :
-

Estimate ECX)
.

• a single sample ×o → estimate : Xo
.

¥ . hjh variance ;

Suppose we take a sample of another Y,
whose expectation IE4) we know

.

Try pt : X- Yt ELY);

Volpi ) = Vas (x - y) : Varlxltvarl'll -
G. l*N)

If Vaelyk Conf × , y ) - in business.
• Y is called a Gutsy variate



-

Want : ×,Y popihvely correlated;

FOR REINFORCE :
-

a- ← o-ta.INT#IIais-fIes)
1710g To (at 1st )

"I f:S → IR is a fat. - inapg
• akaj
¥41,

Etftllogtlals ) glsl ]
= IT6H) Plos 1st ) sls )

= ET4H7¥,
""Ghost )

-

= gls ) I RT4H ) = S1D 0IT )

⇒G) 014 - I



now if f- f) is independent g
e
,
ft -

E [% rtflst ) lostdarts. If =o
\

II 8T Effort I lost latk.IT
÷

0

• flst called baseline at

stateswomen?

Connor choice is NO,



(

•
More MC algorithms :
-

for r 'T. I

- Arte the distributor
of trajectoriesstarting at so .

Reca Generate episodes ;miyT;
for every state s, ts be the fort time sHe ÷::÷µm:%a÷÷w
Append he returns

one

Foe each s,
return avg [drums (d) .

•



c :

←
update attime

t.IE/-avlsttafGe-Vlst#
• This is minimising mean squared rake
error;

{ §[ CY61 - hi)Y .

- More against the gradient of
the above

low -

• ← a- a.£4453 I

← it-a. £ 4*61-41/41
= vx a €461 - Mst ) III)



•

Don't know v%) .

So use the discounted reward from
first visit to state s in the sample

eI%, *wot i



•Tihg :

- policy evaluation algorithm

- We don't haw P RR;

Get raples 4 learn fan experience (as in•

MC algorithms)

• In TD we estimate VI

TDI :
• if in state s

, we
take auto- a

, so
too '

4 get reward N

Hs ) c- visit after Ys') - old )


