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Algorithm 1 |V ¥ — i< Q #H

Input: discount rate v, step size a, betting fraction f

Initialize Q(s, a) arbitrariliy, for all s, a
loop (for each episode)

Initialize s

repeat (for each step of episode)

Choose a from s using policy derived from Q (e.g., e-greedy)

Take action a, observe return R, next state s’

Q(s,a) = Q(s,a) + a [log(1+ Rf) +ymaxy Q(s',a") — Q(s, a)]

s« s
until s is terminal
end loop

Algorithm 2 AV & — 2 H5 < OnPS

1: Input: discount rate v, step size «, betting fraction f, initial preference ¢

2: Initialize P(s,a) < ¢, foralls, a
3: loop (for each episode)

4:  Initialize s
5. c(s,a) «— 0, foralls,a
6: repeat (for each step of episode)
7: Choose a from s using policy derived from P (e.g., e-greedy)
8 c(s,a) —c(s,a)+1
9: Take action a, observe return R, next state s’
10: forall s, a do
11: P(s,a) < P(s,a) + alog(1+ Rf)c(s,a)
12: c(s,a) « yc(s,a)
13: end for
14: s—¢
15 until s is terminal
16: end loop
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