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Algorithm 1 Algorithm 2

Complexity of learned rule base:

# of rules learned:

total size of rule base (# literals)

avg. # literals / rule

Cost of learning:

# instances required

9

103

11.4

20

12

129

10.8

32

����
�����
�����������������
�
��
���
���
��
�
�
��

(guided by expl.)

�� � �	�����	
��� �������� �
�
�� ���� ������� �	����	
��

�'� +-%%�*"2�� �*"��$1�� ,!"+� �!�(,�*� !�+� (*�+�&,��� �� %�,!'�� �'*� $��*&"& � *-$�+� �*'%� �0�%3

($�+� /",!� ,!�� !�$(� '�� �� )-�$",�,".�� �'%�"&� ,!�'*1� ,!�,� �'&+"+,+� %�"&$1� '�� )-�$",�,".�� ��3

(�&��&�1� *�$�,"'&+�� �!�� ,!�'*1� "+� ,''� /��#� ,'� (�*%",� +,�&��*�� �0($�&�,"'&���+��� $��*&3

"& �� �$�-+"�$�� "&��*�&��� +,*�,� "�+� �*�� -+��� ,'�  -"��� ,!�� $��*&"& � (*'��++�� �',!� ."�� �� #"&�

'�� �($�-+"�$�� ����� �&�� �1� �"�+"& � "&�*�%�&,�$� �%("*"��$�  �&�*�$"2�,"'&�� ���,"'&� 
��� ��3

+�*"���� ,!�� "&��*�&��� ,��!&")-�+� -+��� ,'� �'&+,*-�,� ($�-+"�$�� �0($�&�,"'&+� �&�� �"+�-++��

,!�"*� &'&����-�,".�� &�,-*��� ���,"'&� 
�	� +!'/��� !'/� -&��*$1"& � �0($�&�,"'&+� ��&� ��

-+��� ,'�  -"��� "&�*�%�&,�$�  �&�*�$"2�,"'&� '�� $��*&��� �'&��(,+�

�&� ���","'&�$� "%('*,�&,� *'$�� '�� ,!�� �'%�"&� ,!�'*1� ,!�,� +!'-$�� ��� ('"&,��� '-,� !�*�� "+� ,!�

	����
�� ���������
��� '�� �&� �((*'(*"�,�� !1(',!�+"+� $�& -� ��� ��(�&�"& � '&� ,!�� �'&,�0,�

�!�� $�& -� �� "&� /!"�!� "&+,�&��+� �*�� *�(*�+�&,��� �&�� ,!�� $�& -� �� �'*� �0($�&�,"'&+� �&�

*-$�+� �*�� &',� ,!�� +�%��� �&� +��,"'&� 
�� ",� /�+� �*"��$1� %�&,"'&��� ,!�,� ,*�"&"& � "&+,�&��+� �*�

*�(*�+�&,��� +"%($1� �+� $"+,+� '�� &',�+� �&�� �!'*�+� �$'& � /",!� ,!�"*� ��+"�� �,,*"�-,�+� �+-�!� �+

�-*�,"'&�� (",�!�� �!'*�� ,1(��� �,����� �0($�&�,"'&+� �&�� *-$�+�� '&� ,!�� ',!�*� !�&��� *���*� ,'

!" !�*�$�.�$� �'&��(,+� �&�� .�*"'-+� *�$�,"'&+� �+��� �" +�
� �&�� ���� �!�+�� !" !�*�$�.�$� �'&3

��(,+� �*�� "&,*'�-���� �1� ,!�� �'%�"&� ,!�'*1� �&�� �&,�*� "&,'� $��*&��� �'&��(,+� ����-+�� '�

,!�� (�*,"�-$�*� $�.�$� '�� '(�*�,"'&�$",1� ���"&��� "&� ,!�� +1+,�%�� �!�� %�,!'�� ,!-+� ��%'&3

+,*�,�+� ,!�� -,"$"2�,"'&� '�� �� )-�$",�,".�� �'%�"&� ,!�'*1� �'*� ���������
�
� �
�
���
���
��� ��"3

�!�$+#"�� ��

��

��  �&�*�$� (*'�$�%� /",!� ($�-+"�$�� �0($�&�,"'&+� �+� ��+�*"���� !�*�� "+� ,!�,� ,!�1� �*�� *�,!�*

/��#�� ��"& � ��+��� �+� ,!�1� �*�� '&� ��+,*��,� ���# *'-&�� #&'/$�� �� �&�� '&� +"& $�� �0�%3

($�+�� �!"+� -&��*,�"&,1� �����,� %-$,"($"�+� "�� �0($�&�,"'&+� �'&,�"&� �!�"&+� '�� ($�-+"�$�� �* -3

%�&,+�� �!�,� "+� /!1�� "&� ,!�� �-**�&,� +1+,�%�� �&�$1,"��$�  �&�*�$"2�,"'&� "+� �(($"��� .�*1� ��-3

,"'-+$1� �+��� +��,"'&� 
������� �,� "+� "&� ,!�� "&�*�%�&,�$�  �&�*�$"2�,"'&� (!�+�� ,!�,� ,!�� �((*'(*"3

�,�� �� *��� '��  �&�*�$",1� "+� ��,�*%"&��� �%("*"��$$1�� �1� �&�$12"& � &�/� "&+,�&��+� � �"&+,



��

��

:.+� (')1-85;4*� 5,� :.+� +>62'4':/54� 5,� :.+� 58/-/4'2� )54)+6:�� �4� '2:+84':/<+� '6685').

=5;2*� (+� :5� 9:8+4-:.+4� :.+� +>62'4':/549� (?� ).+)1/4-� :.+� <'2/*/:?� 5,� 62';9/(2+� /4,+8+4)+9

'-'/49:� 9+<+8'2� +>'362+9� ':� 54)+�� #.':� =5;2*� 3+'4� :.+� 2599� 5,� ,;22� /4)8+3+4:'2/:?�� (;:

=5;2*� 685*;)+� 62';9/(2+� +>62'4':/549� :.':� .'<+� 358+� +36/8/)'2� 9;6658:�� �+8-'*'45� �

�/58*'4'�9� �
�

�� ���"��!#� ,8'3+=581� 3/-.:�� /4� ,'):�� (+� +>:+4*+*� :5� ,583� :.+� ('9/9

,58� 9;).� '� &3;2:/�/49:'4)+� 62';9/(2+� +>62'4':/54� 9?9:+3��

�+'84/4-� =/:.� '� 7;'2/:':/<+� *53'/4� :.+58?� .'9� '295� (++4� /4<+9:/-':+*� (?� �+�54-� �
�
��


��	��� �+� 68+9+4:+*� '� 3+:.5*� ,58� 2+'84/4-� /4� )54:/4;5;9� *53'/49�� =.+8+� :.+� *53'/4� /9

35*+22+*� /4� ���
	���	��� �����

� ������� :+839� ��58(;9�� 
�
���� #.+� 3'/4� '*<'4)+9� 5,� :.+

3+:.5*� *+9)8/(+*� .+8+� 5<+8� �+�54-�9� '6685').� '8+� '�� :.+� ;9+� 5,� :.+� *53'/4� :.+58?� ,58

)549:8;):/<+� �/49:+'*� 5,� 0;9:� 9+2+):/<+�� -+4+8'2/@':/54�� (�� :.+� *+,/4/:/54� 5,� +>62/)/:� )8/:+8/'

,58� '99+99/4-� :.+� 8+2':/<+� 62';9/(/2/:?� 5,� )536+:/4-� +>62'4':/549�� =./).� 3'1+9� 6599/(2+� '

.+;8/9:/)� 9+'8).� ,58� :.+� &359:� 62';9/(2+�� +>62'4':/54�� '4*� )�� :.+� 3+:.5*9� ,58� +>625/:/4-

62';9/(2+� +>62'4':/549� :5� (/'9� /4)8+3+4:'2� -+4+8'2/@':/54� 5,� 2+'84+*� )54)+6:9�� �4� )'9+� 5,

)54,2/):�� �+�54-�9� 9?9:+3� 9/362?� */9)'8*9� :.+� 52*� +>62'4':/54� '4*� 25519� ,58� '� 358+� )54A

9/9:+4:� 54+�� �#./9� /9� 6'8:2?� *;+� :5� :.+� ,'):� :.':� ./9� 9?9:+3� -+4+8':+9� +>62'4':/549� /4� '� 9/3A

62+�:5�)5362+>� 58*+8��

#.+� ';:.58�9� 5=4� =581� 54� '� 68+*+)+9958� 5,� :.+� );88+4:� 9?9:+3� 8+9;2:+*� /4� '� 2+'84/4-� '2A

-58/:.3� �%/*3+8�� 
�
��� :.':� ,2+>/(2?� /4:+-8':+*� *+*;):/<+�� '4'25-/)'2� �*+:+83/4':/54�

('9+*�� '4*� /4*;):/<+� '8-;3+4:9� /4� '4� +>62'4':/54�('9+*� -+4+8'2/@+8� '4*� :.;9� +>./(/:+*

3;2:/9:8':+-?� 2+'84/4-� (+.'</5;8�� *+6+4*/4-� 54� :.+� 145=2+*-+� '<'/2'(2+�� #+);)/� '4*� �/A

).'291/� �
��
�� 9++� '295� #��$������ #�!� ��� #��"� ������ .'<+� *+<+256+*� '� 9/3/A

2'8� '6685').� ('9+*� 54� 2+'84/4-� ,853� 62';9/(2+� 0;9:/,/)':/549�� #.+?� /4:+-8':+� */,,+8+4:� /4A

,+8+4)+� :?6+9� �*+*;):/54�� *+:+83/4':/54�('9+*� '4'25-?�� '(*;):/54�� '4*� +36/8/)'2� -+4A

+8'2/@':/54�� /4� '� 62';9/(2+� +>62'4':/54� 9?9:+3�� #.+� =581� *+9)8/(+*� /4� :.+� 68+9+4:� ).'6:+8

'**9� '� 4+=�� )5362+>� /4,+8+4)+� :?6+� �� .?65:.+9/@/4-� )549/9:+4:� +>62'4':/549� 54� :.+� ('9/9

5,� */8+):+*� 7;'2/:':/<+� *+6+4*+4)/+9� �� :5� :./9� )522+):/54�� �4� :.+� 5:.+8� .'4*�� +36/8/)'2

-+4+8'2/@':/54� /9� *54+� 5;:9/*+� 5,� :.+� +>62'4':/54� 685)+99�� /4� '� 9+6'8':+� 2+'84/4-� 6.'9+�

"5� 54+� /33+*/':+� -5'2� ,58� ,;8:.+8� 8+9+'8).� /9� :.+� /4:+-8':/54� 5,� 5:.+8� :?6+9� 5,� 8+'954/4-

�'4'25-?� '4*� +36/8/)'2� 9/3/2'8/:?� '8-;3+4:9�� <'8/5;9� ,5839� 5,� '(*;):/54�� +:)��� */8+):2?

/4:5� :.+� +>62'4':/54� 685)+99�� #.':� =5;2*� '225=� +>62'4':/549� :5� 8+,+8� :5� /4,583':/54� ,853

5;:9/*+� :.+� );88+4:� :8'/4/4-� /49:'4)+� '4*� =5;2*� 4':;8'22?� 2+'*� :5� -+4+8'2/@':/54� +,,+):9

*;8/4-� +>62'4':/54�

�� 685(2+3� :.':� 4++*9� :5� (+� '**8+99+*� /9� :.+� 96+)/'2/@':/54� 5,� 5<+82?� -+4+8'2� )54)+6:9�� �4

:.+� );88+4:� '662/)':/54�� :.+� 8/).4+99� 5,� :.+� *53'/4� :.+58?� '4*� :.+� ,'):� :.':� :.+� .+;8/9:/)9

,58� /4)2;*/4-� 62';9/(2+� '8-;3+4:9� /4� '4� +>62'4':/54� �9+):/54� ��
�
�� '8+� <+8?� 3;).� 54� :.+

6+83/99/<+� 9/*+�� 8+4*+8� 96+)/'2/@':/54� </8:;'22?� ;44+)+99'8?�� �4/:/'2� )54)+6:9� )549:8;):+*

(?� 62';9/(2+� ���� '8+� <+8?� 96+)/,/)�� '4*� ,/4*/4-� :.+� &)588+):�� *+-8++� 5,� -+4+8'2/:?� /9� :.+4� '



��	���

(�//!- � *"� ./!+2%.!� ���-!"0'�� #!)!-�'%5�/%*)�� �*2!1!-�� *1!-#!)!-�'%5�/%*)� (�4� �!�*(!� �

+-*�'!(� %)� */$!-� �++'%��/%*).�� �)1!./%#�/%*).� �-!� 0) !-� 2�4� /*� "%) � *0/� 2$!/$!-� +'�0.%�'!

-!�.*)%)#� ��)� �'.*� �!� 0.! � /*� $!'+� %)� /$!� +-*�'!(� *"� !""!�/%1!'4� .+!�%�'%5%)#� �*)�!+/.� %)

/$!� "��!� *"� �*)"'%�/%)#� !1% !)�!�

�$!� %(+-*1!(!)/� *"� /$!� ,0�'%/�/%1!�  *(�%)� /$!*-4� %)� -!.+*).!� /*� .+!�%"%�� !3+!-%!)�!.� %.

�)*/$!-� %)/!-!./%)#� /*+%�� "*-� "0-/$!-� -!.!�-�$�� �0--!)/'4�� /$!� '!�-)%)#� +-*�'!(� %.� -!6

./-%�/! � /*� �*)�!+/� '!�-)%)#�� 2%/$� /$!� 0) !-'4%)#�  *(�%)� /$!*-4� -!(�%)%)#� 0)�$�)#! �

�!%)#� 0.! � *)'4� /*� #0% !� /$!� .4./!(� %)� ��,0%-%)#� -0'!.�� �*-!� -!.!�-�$� %.� )!! ! � �*/$� *)

/$!� �0/*(�/%�� ���

���
�� *"� /$!�  *(�%)� /$!*-4� �%�!��� "%''%)#� %)� (%..%)#�  !/�%'.�� (�&%)#� ��6

./-��/� -!'�/%*).$%+.� (*-!� +-!�%.!�� �4� %) 0�/%*)� "-*(� !3�(+'!.�� �) � /$!� ���
�
�
� *"� /$!

/$!*-4� %)� -!.+*).!� /*� %)�*--!�/� #!)!-�'%5�/%*).� *-� �� 0�/%1!� !3+'�)�/%*)� )!! .� �.!!�� !�#��

/$!� ��������	� !3�(+'!� %)� .!�/%*)� ��	�
��

�)� �*)�'0.%*)�� /$!� �0/$*-� $*+!.� /$�/� /$!� 2*-&� +-!.!)/! � %)� /$%.� �$�+/!-� %.� �)*/$!-� ./!+� %)

/$!�  %-!�/%*)� *"� "'!3%�'!� (0'/%./-�/!#4� '!�-)%)#�� �*/$� "-*(� �� /$!*-!/%��'� �) � "-*(� �� +-��/%6

��'� +*%)/� *"� 1%!2�� �$!� �$�+/!-� $�.� .$*2)� $*2� ,0�'%/�/%1!� ���&#-*0) � &)*2'! #!� ��)

.0++*-/� +*2!-"0'� !3+'�)�/%*)� (!/$* .�� �) � $*2� /$!.!� (!/$* .�� 2$!)� %)/!#-�/! � %)� �)

����'%&!� ��3+'�%)�� �!)!-�'%5!�� �) � �*(+%'!�� .�$!(��� '!� � /*� 1!-4� !""!�/%1!� '!�-)%)#�

�$!� % !�� *"� !3/!) %)#� /$!� )*/%*)� *"� �!3+'�)�/%*)�� /*� %)�'0 !� 2!�&!-� &%) .� *"� %)"!-!)�!� %.

)*2� #�%)%)#� (*-!� �) � (*-!� +*+0'�-%/4�� �)� +-%)�%+'!�� �� 2% !� 1�-%!/4� *"� /4+!.� *"� &)*2'6

! #!� �) � �)� !,0�''4� 2% !� 1�-%!/4� *"� %)"!-!)�!� /4+!.�� %)�'0 %)#� �� 0�/%*)� �) �  !/!-(%)�6

/%*)�� *-� .%(%'�-%/4���.! � �)�'*#4�� ��)� �!� 0.! � %)� +'�0.%�'!� -!�.*)%)#�� �"� �''� /$!.!� ��)� �!

%)/!#-�/! �  %-!�/'4� %)/*� /$!� +'�0.%�'!� !3+'�)�/%*)� +-*�!..�� "'!3%�'!� (0'/%./-�/!#4� '!�-)%)#

�!$�1%*0-� 2%''� )�/0-�''4� !(!-#!�

�)� /$!� +-��/%��'� .% !�� %/� .!!(.� 2*-/$2$%'!� /*� !(+$�.%5!� *)�!� �#�%)� /$!� % !�� *"� 0.%)#

,0�'%/�/%1!� (* !'.� �.� +*2!-"0'� /**'.� "*-�  !.�-%�%)#� �*((*)�� ��./-��/�  *(�%)� &)*2'6

! #!�� �$!-!� �-!� (�)4�  *(�%).� 2$!-!� ,0�'%/�/%1!� (* !'.� �-!� (0�$� !�.%!-� /*� *�/�%)� /$�)

+-!�%.!�  *(�%)� /$!*-%!.�� �*-� .0�$�  *(�%).�� /$!� �++-*��$� *0/'%)! � $!-!� �++!�-.� 1!-4

+-*(%.%)#�� �$!� �*(+'!3%/4� *"� /$!� (0.%��'� �++'%��/%*)� �� /$!� !)/%-!�  *(�%)� /$!*-4� �*(6

+-%.!.� ��*0/� 	���� '%)!.� *"� �-*'*#� �* !� �� �*0' � �!� /�&!)� �.� �)� %) %��/%*)� /$�/� -!�'�2*-' 

+-*�'!(.� �-!� 2%/$%)� /$!� -!��$� *"� /$%.� �++-*��$�

���	

������	��

�$!� �0/$*-� 2*0' � '%&!� /*� /$�)&� �-*"�� �*�!-/� �-�++'� "*-� $%.� .0++*-/� �) � �$-%./%�)� �*'56

��0-�� �!-)!-� �*-)�� �) � �#*-� �*5!/%�� "*-� $!'+"0'� �*((!)/.�� �+!�%�'� /$�)&.� �-!�  0!� /*

/$!� ! %/*-.� *"� /$%.� �**&� "*-� /$!%-� �'�-%"4%)#� �) � �$�''!)#%)#� �*((!)/.�� �$%.� -!.!�-�$� 2�.

.+*).*-! � %)� +�-/� �4� /$!� 
0./-%�)� ��
��� ���� ��������
�� ���� �
���
��	����
�	�
� �����	�
�



��
���

:4+,7 � .7(49�  ��
��$���� �04(4*0(2� 8:66579� -57� 9/,� �:8970(4� ",8,(7*/� �48909:9,� -57� �790A

-0*0(2� �49,220.,4*,� 08� 675;0+,+� )>� 9/,� �:8970(4� �,+,7(2� �040897>� -57� #*0,4*,� (4+� ",8,(7*/�

����������

�,7.(+(45�� ��� (4+� �057+(4(�� ���� @�� �45<2,+.,� �49,480;,� �6675(*/� 95� �54*,69� �4+:*A

9054��� 04� �(&����"% )� &�� *!�� �"�*!� �%*�(%�*"&%�$� 
&%��(�%��� &%� ���!"%�� ���(%"% �� �44

�7)57�� ���� 66�� ��
��	��� 	����

�522048�� ��� (4+� �0*/(2810�� "�#��� @$/,� �5.0*� 5-�  2(:80)2,� ",(85404.�� �� �57,� $/,57>��


& %"*",�� ��"�%���� &52�� 	��� �5�� 	�� 66�� 	����� 	����

�(4>2:1�� ���� @$/,� %8,� 5-� �=62(4(90548� -57� #0302(709>��(8,+� �,(7404.��� 04� �(&����"% )

&�� *!�� ��%*!� �%*�(%�*"&%�$� �&"%*� 
&%��(�%��� &%� �(*"�"�"�$� �%*�$$" �%��� ���
���	�����02(A

45�� �9(2>�� �02(45�� �9(2>�� 66�� 
���
���� 	����

�������� �� @�������� �4� �49,.7(9054� 5-� �4(2>90*(2� (4+� �36070*(2� �,(7404.��� 04

���!"%�� ���(%"% �� �� �+$*")*(�*� -� �''(&��!�� �&$�� ���� "�#��0*/(2810� (4+� ��$,*:*0

��+8���� �57.(4� �(:-3(44�� #(4� �(9,5�� ���� 	��
�

�,�54.�� ���� @�=62(4(9054��(8,+� �,(7404.� <09/�  2(:80)2,� �4-,7,4*04.��� 04� �(&����"% )

&�� *!�� �*!� �+(&'��%� �&(#"% � ��))"&%� &%� ���(%"% � ������	
��� �5496,220,7�� �7(4*,�

66�� 	�	��� 	����

�������� �� @�=62(4(9054��(8,+� �549752�� �4� �6675(*/� 95� ",(*90;,�  2(4404.� 04

�54904:5:8� �53(048��� 04� �(&����"% )� &�� *!�� ������ �&(#)!&'� &%� �%%&,�*",�� �'.

'(&��!�)� *&� �$�%%"% �� ��!��+$"% �� �%�� 
&%*(&$�� #(4� �0,.5�� ���� 66�� �

������ 	����

�57):8�� ������ @!:(209(90;,�  75*,88� $/,57>��� �(*"�"�"�$� �%*�$$" �%���� &52�� 
��� �5�� 	���� 66�

�
�	���� 	����

�0*/(2810�� "�#��� @�� $/,57>� (4+� �,9/5+525.>� 5-� �4+:*90;,� �,(7404.��� 04� ���!"%�� ���(%.

"% �� �%� �(*"�"�"�$� �%*�$$" �%��� �''(&��!�� �&$�� ��� "�#��0*/(2810�� �����(7)54,22�� (4+

$����09*/,22� ��+8���� $05.(��  (25� �295�� ���� 	����

�������� �� @�4-,7,490(2� �,(7404.� $/,57>� (8� (� �54*,69:(2� �(808� -57� �:290897(9,.>

�,(7404.��� 04����!"%�� ���(%"% �� �� �+$*")*(�*� -� �''(&��!�� �&$�� ���� "�#��0*/(2810� (4+

��$,*:*0� ��+8���� �57.(4� �(:-3(44�� #(4� �(9,5�� ���� 	��
�

�0*/(2810�� "�#�� (4+� �5+7(95--�� '��� @",8,(7*/� 04� �(*/04,� �,(7404.�� ",*,49�  75.7,88�

�2(880-0*(9054� 5-� �,9/5+8�� (4+� �:9:7,� �07,*90548��� 04����!"%�� ���(%"% �� �%� �(*"�"�"�$

�%*�$$" �%��� �''(&��!�� �&$�� ����� '�� �5+7(95--� (4+� "�#�� �0*/(2810� ��+8���� �57.(4

�(:-3(44�� #(4� �(9,5�� ���� 	����

�09*/,22�� $��� �,22,7�� "��� (4+� �,+(7��(),220�� #��� @�=62(4(9054��(8,+� �,4,7(20?(9054�� �

%40->04.� &0,<������!"%�� ���(%"% �� &52�� 	�� �5�� 	�� 66�� ������� 	����



��
	��

 47+3(1442�� ��� '3*� �'72'3�� ���� ?�34;1+*-+��+:+1� '3*� �3*9)8/:+� #7+7� 4,� �.930/3-

�������� /3� �)'����"& *� '�� +!�� �+!� ��+"'&�$� �'&��)�&��� '&� �)+"�"�"�$� �&+�$$" �&��

����������� �47843�� ���� 55�� �
	��
��� 	����

 977+11�� !��� �&�$' "��$� �&�� �&�,�+"-�� ���*'&"& �� �.���� 8.+7/7��  +5468� !"����!����

		
��� !8'3,46*� #3/:+67/8=�� !8'3,46*�� ���� 	����

"+)9)/�� ���� ?#3*+678'3*/3-�('7+*� �918/786'8+-=� �+'63/3-��� /3� ���!"&�� ���)&"& 
� �

�,$+"*+)�+� .� �(()'��!�� �'$�� ����  �!��/).'170/� '3*� ��"+)9)/� ��*7���� �46-'3� �'9,@

2'33�� !'3� �'8+4�� ���� 	��
�

"+)9)/�� ��� '3*� �/).'170/��  �!��� ?�� �+8.4*� ,46� �918/786'8+-=� "'70�'*'58/:+� �+'63/3-

�'7+*� 43� �1'97/(1+� �978/,/)'8/437��� /3� �)'����"& *� '�� +!�� �+!� �&+�)&�+"'&�$� �')#*!'(

'&� ���!"&�� ���)&"& �� �:'37843�� �11��� 55�� 
���

��� 	��	�

"+)9)/�� ��� '3*� �4*6'84,,�� &��� ?�556+38/)+7./5� �+'63/3-� /3� �25+6,+)8� �42'/3� ".+46/+7��

/3� ���!"&�� ���)&"& 
� �&� �)+"�"�"�$� �&+�$$" �&��� �(()'��!�� �'$�� ����� &�� �4*6'84,,� '3*

 �!�� �/).'170/� ��*7���� �46-'3� �'9,2'33�� !'3� �'8+4�� ���� 	����

%/*2+6�� ���� ?�� "/-.8� �38+-6'8/43� 4,� �+*9)8/:+� '3*� �3*9)8/:+� �+'63/3-��� /3� �)'����"& *

'�� +!�� 
+!� �&+�)&�+"'&�$� �')#*!'(� '&� ���!"&�� ���)&"& �� �8.')'�� ��&��� 55�� 		�	��

	����

�������� �� ?#7/3-� �1'97/(1+� �<51'3'8/437� 84� �/'7� �25/6/)'1� �+3+6'1/>'8/43� /3� %+'0

".+46=� �42'/37��� /3� �)'����"& *� '�� +!�� 	+!� �,)'(��&� �')#"& � ��**"'&� '&� ���)&"& 

����������� �4684�� �4689-'1�� 55�� ������� 	��	�

�������� �� ?�9'1/8'8/:+� �+6)+58/43� �4*+11/3-� '3*� �38+11/-+38� �97/)'1� �+'63/3-��

�'%(,+�)� �,*"�� �',)&�$�� $41�� 	��� �4�� 
�� 	��
�


