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Proposed Algorithm L, (1)
1: Parameters: Real TSH <1, ¢>1, & Learning Rate Vector,
2:  Initialization:
3: P, 1/K, p,=p;,8,<0,t,<0 for j1to K
4:  loop
Draw randomly an action i according to probabilities
> Pos-os Py
6: Receive either reward or penalty
7: if reward then
8: for j < 1to K do
9: if j#ithen p, < (1-a,)p,
10: else p, < p,+o,(1-p,)
11: end if
12: end for
13: for j«<1to K do
14: update (#;)
15: update (6,)
16: if |p, <> 49,
17: increment () ; ¢, < 0 ; reset 4,
18: else if (l—aj)" <TSH
19: decrement (;) ; ¢, < 0
20: else t/et/+1
21: end if
22: end for
23: end if
24:  end loop
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1. Norm

Proposed Algorithm L, (2)
1:  Parameters: Real ¢>1, o<1 Learning Rate
2:  Initialization:
3: P, 1/K, p,=p; ,1<0,d <0 for j1to K
4:  loop
Draw randomly an action i according to probabilities
> Pos-os Py
6: Receive either reward or penalty
7: if reward then
8: for j < 1to K do
9: if j#1i then
10: p; < (1-a)p,;
11: else
12: p; < p+a(l-p)
13: end if
14: end for
15: te—t+1;
16: dt —dt+1;
17: Ji=mean (P(i—=dt-1),..., P(i))
18: V. =Cov (1, P)
19: N = trace(VV/ ™)
20: if (P=V) V(P-V)>gN
21: increment (@) ;1< 0; dt < 0;
22: else if (1-«)' <TSH
23: decrement (&) ;¢ <0 ;
24: end if
25: end if
26:  end loop
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