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�b)��   )23( ) L�0!��
 �� �T)�' X!����- �� A.A�
 F�N!C∗  �! -(

) ��������(   .��� ]�42 0!��
 - X!����- F��
 �b)�� ���� �) �� L�

�
 F�N! ������� p�/^
 ��.  �!  `�! ]�4 L�� �� �!"0!�I. .A.�
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 �� 7�"+ L�A)0,5  �� 7����(
 �� ��

�
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 ��AB
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 ��
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 ����-89! :1 ��	� �9	O �� Z@��� �)	��	� �3 "2���  

 �) *")�
 ����B
 �-� ���� L�0!��
 C� �� `�! L�0!��
 ����(
 ���)

 >��_/�� 7@�I/
��
  �. .$�&� G��`5� �������  �! �� F�
��
  <A)��

 ����B
 �-� �� ���� L�0!��
 - �/5�0! �%! �� �� ���6 ��. L�0!��


 ��mK A�A=�
  ��(
 ��. �&�N�) �� `��� 	3�) ��� L�� .$�&��
  .�"4

 �)�x ��AB
 C� �� �� �P!K �������  �! ��AB
 G.�� - G��`5� ���)

 �� �/��`)1 � (G��`5� ���)) t�Q (G.�� ���)) $��B' ��
 .$�&�  

<���P&N�Y ���P! $/��"01� 7�
D+� L�� �) FK >��� �1�
 ��  �) ]�4

3 �") A.�"#. 

t-  :�����) �1�
 �� L�� ��S�A6� t�^/!� k�I/
� ����) <�1�
  ��.

 <]�6 �1�
 jD# �) 7�"+ L�� �) - �/5�� �%! �� �� ������ ��'�
�'K

������  �! C� ������ ��'�
�'K�  �� pN��[ �-��
�! e��� �) �� ����

�
 $�%&' FK ��AB
 <�����) �1�
  .�"4 �/5����� A�A= ����) �� F�
� �.

<������ ��'�
�'K 2�"' >A4  L�0!��
 ����) �� r^N
 F�`�
 C� �� G�)

 ��&T
 �) <A4�) �/4�� ��+�5 <�'�
�'K 2�"' >A4 �/5����5 ���6 ����B


 �� 7����q' L�� �x� F�"/) ��&�� ���) .��� 2�(
 �� >��/�� 7����q' �"=-

 RD
 .A.� G��`5� �� �������  �! �/���) �'�
�'K ��� X�T&
 G\&�

 7����q' F�`�
)��)�!pN��[ �� �����) .���  �\&�� �� <>��� �1�
 A&!�I.

 `�!! ��AB
 G��`5� ��)�. �) ��AB
 <��(
 �&�N�) �� `��� ���) �������  �

�
 �.���AB
 �_+ �) L�0!��
 .�"4 

A�A= ���P&N�Y $/��"01� Z�'�' L�� �) FK �����) �1�
 ��  �) ]�44 

�") A.�"#  

 
 ��
4��� ���< ��	?2@�A ����-89! : ��
 �3 Z@��� �)	��	� �3 "2

��!��3  

 <pN��[ ��)��)�! �) �&/�
 ���P&N�Y $/��"01� -��. �� ���  �! �)

 �������α  �� XYt   ��AB
 <��)(1 − α)I C� �� �!�/�K ��AB
 ���x  �/I�

A4�) <��� FK �0!��)  ���"# �A
 ��AB
 �) X!����--   �! FK ���� �)

s�# ������� - F�N! L�� .��� >A4 C��`!  ��� 2�(
 �� 7��x >A&.�

�!"I! �� �'�
�'K ���cY �x� <�������  �! G.�� �) F�"/�
 -  ��-�- ��.

.��� G.�� �� A�A=  L�� t�^/!� ]�1��) RD
 ���G.� �������  �!  �)

 >��`� 7��x� t �I�62 �
�)  ���� �� �T)�' ]�4 �) �� X!����- ��

A.A�
 F�N! �T6�- L�0!��
 >��`� t �I�6 �� �� �z!K e��� �) .2 

Proposed Algorithm  xJ�y (1) 
1: Parameters: Real TSH<<1, q>1, �H		Learning Rate Vector, 

2: Initialization:  �� 	← 	  { , _� 	← 	  {   , l� 	← 	0,			�� 	← 	0  for j ← 1 to K 

3: loop 

4             Draw randomly an action |	according to probabilities  �q, . . . , �{  

5:         Receive either reward or penalty 
6:         if    reward       then 
7:  for }	 ← 	~	��	� do 
8:   if }	 ≠ 	| then 
9:    p�	 ←	(1	 −	α!)p�		     //penalt	
10:   else 
11:   �! 	← 	�! +	α!(1 − �!)        //reward	
12:   end if 
13:   end for 
14:   for }	 ← 	~	��	� do 

15:     update (_�) 

16:             update (l�) 

17:        if   |p�	- _�|>ql�   
18:           increment (α�);	�� 	← 	0; reset _� 
19:    else if (~ − �})�} < TSH 

20:           decrement (α�);	�� 	← 	0 

21:     else  t� ← t� + 1 
22:    endif 
23: end for 
24:      endif 

25: end loop 

Proposed Algorithm  xJ�y (2) 
1: Parameters: Real q>1, α < 1			Learning Rate 

2: Initial:  �� 	← 	  { , _� 	← 	 ��  ,  �� ← 0	, �	 ← 	0    for j ← 1 to K 

3: loop 

4:         Draw randomly an action |	according to probabilities  �q, . . . , �{  
5:         Receive either reward or penalty 
6:         if    reward       then 
7:     for }	 ← 	~	��	� do 
8:   if }	 ≠ 	| then 
9:    p�	 ←	(1	 − 	α)p�		//p���D�	
10:   else 
11:   �! 	← 	�! + α(1	 −	�!)	//B�@�B� 
12:  end if 
13:    end for 
14:  � ← � + 1; 
15:   	�� ← �� + 1; 

16: _H = W���((GH(� − �� − 1), … . , (GH(�)	) 
17: dGH = 8C�(_GGH, (GGH) 

18: f = �B�h�(dGH	dGH−1)	
19:    if   S(GH − dGHU`dGH� S(GH − dGHU > 		ef 
20:          increment (α);	�	 ← 	0; ��	 ← 	0;  
21:  else if (~ − �)� < TSH 

22:           decrement (α);	�	 ← 	0;  
23: end if 
24:       end if 
25: end loop 
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