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Figure 3.1: The agent—environment interaction in a Markov decision process.
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Reward Hafo} hesis

That all of what we mean by goals and purposes can be well thought of as
the maximization of the expected value of the cumulative sum of a received
scalar signal (called reward).
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EsHmaktion ard C ontrol
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Iterative Policy Evaluation, for estimating V ~ v,

Input 7, the policy to be evaluated
Algorithm parameter: a small threshold # > 0 determining accuracy of estimation
Initialize V (s) arbitrarily, for s € 8§, and V (terminal) to 0

Loop:
A+ 0
Loop for each s € 8:
v« V(s)
V(s) < Y .m(als) Xy . p(s',7|s,a) [r + 4V (s)]
A + max(A,|v —V(s)])
until A < 6
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= argmax Zp(s’, r|s,a) [7“ + ’Y’UW(S/)] ;

s',r

o Secl Aled

S bkt ¥hor ?

(4.9)



'600f (jf‘-’—la ide (oA om 5’\‘of> e
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= max ) p(ssrfs,a) [r+ yur ().

1. Initialization
V(s) € R and 7(s) € A(s) arbitrarily for all s € 8; V(terminal) =0

. Policy Evaluation

Loop:
A+0
Loop for each s € 8:
v+ V(s)
s) Yo p(s' r|s,m(s))[r + 4V (s)]
A < max(A,|v —V(s)])
until A < 6 (a small positive number determining the accuracy of estimation)

. Policy Improvement

policy-stable < true
For each s € 8:
old-action « 7(s)
7(s) « argmax, >, p(s',7|s,a)[r + V()]
If old-action # 7 (s), then policy-stable < false
If policy-stable, then stop and return V ~ v, and 7w = 7,; else go to 2
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= max ) p(s,r[s,0) |7+ ()],

Value Iteration, for estimating 7 ~ 7,

Algorithm parameter: a small threshold 8 > 0 determining accuracy of estimation
Initialize V(s), for all s € 81, arbitrarily except that V(terminal) =0

Loop:

| A+0

| Loop for each s € 8:

| v+ V(s)

| V(s) - max, ), . p(s',r[s,a) [ +V ()]
| A +— max(A, |v —V(s)])

until A < 6

Output a deterministic policy, m &~ 7., such that
m(s) = argmax, . . p(s',r|s,a) [r + vV(s')]
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m Gradient tries to:

= Increase probability of paths with
positive R

= Decrease probability of paths with
negative R

I Likelihood ratio changes probabilities of experienced paths,
does not try to change the paths (<-> Path Derivative)
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Policy Gradient + Generalized Advantage Estimation:
= Init ﬂ-eo VQZTO

= Collect roll-outs {s, u, s’, r}and Q; (s, u)

= Update: gy = min Y [[Qu(s,u) = V()3 + rll6 — 6l

(s,u,s’,r)
1 m H-—1
A k k T k
bi1 — Oi+a—> > Vglogmp, (u”]si") (Qi(si L ugt) = Vi (s; )))

m
k=1 t=0
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