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Pioneering Role of Early Hadith Scholars' in Utilizing Scientific Research: 

Qualifying the Narrators As a Model 

 

Abstract 

This study demonstrates that early Muslim Scholars in the ‘Documentation Period’ 

had the lead in formulating methodological rules, and that the process of judging the 

Hadith narrators was based on these rules rather than mere whims and opinions. The 

difference in contemporary scholars' research methodology from that of early Hadith 

scholars does not rule out that earlier scholars have had the lead in this field. It is a 

rather similar process in all sciences in which features start out broad and general, then 

are detailed, clarified, and codified with the development of time and concerted efforts.  

The study highlights the features of scientific method in research efforts to discern 

the conditions of narrators, in theory and in practice, using well-known models of 

scientific methods such as analysis, induction and comparison. 

Keywords: scientific methodology, research, Hadith scholars, Hadith Narrators, 
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 �:��5� Q*�6 � :*��5� $�a�*J6 $*>' $�R �QU  E M(5� 1�� ��(� !a =E?� �C D)
 VF�*�5� Q*�6 $*(» W�*�=d4 '�(")� 1�� N F��5� =��I6 1�� cB#' $�i�6 ��� BNC �'�`5�
 !**a  **(6 � �C� �8�**-��� $%�**+� L")=**;6 :**��� p�/**E &**R� $�G�**H� � ���**�� ��4�**# $**º?

 8��=d4 $�EYa� L"À' .  
****%���****"4±�' L****�a �****E �****�/E �2!****� ���****P� L****�+4 3�****� ��" : $�****�"�� � ©=****;� �C

 3=***(J� ��v***� D***X ©�***I/� 2��!***r� ,***-EY(� ,J***��J� �Y***jC =***I¢ L***�# FY***�"PN�
 !*+R �,*-EY(� ,J*��J� 9�*P =#�*� 8�@-T f=5�  (� � 3�� �=O� �E� ���/"�� l`¢�

*m F�d4 b_� gC 3=(J� 7=+R L) 9��:*��5� 
*��� F'� . �-)=*O� !*/�  *(� � L*4� �*Á�
 �*��-#=6 2��*�C ] '�*(R?� 7�*	 h�=*;6 9�*P $��!* &*�� � '�*(R?�  *E ��!*X �!*� 9�P

                                                 
~� '!)� @A����! ����� ����� B�C4� bi=E &)�P² ��°.  
~~ '�;/�� �5�6� F"&.� ��$ ����� ������ bi=E &)�P� ²���.  
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9=*[� !**5) 2=*E . ©=**Z  **E ,*5-R' ���**� &*�[  **� W=J**P� �=*O� �**�5�6� ´*� ,**+�=I� 7�**	�
¹�?� <=5�".~�  

Â*¤ �*E �*E� �8�**E��� F��5�*) &*�5"� �*E ��*	  !**j� 1*�� 1*J¤ M-* L*4�R 
�!**0� $*��
 �L***"a� � ,***�+� �***�) :***��� p�/***E 1***�� F�**a ��***��5� 2�***)��i 7=***(")� 3�***� $***�5� ��**	 ���
 gC D***`6 �� �ºS**T  ***E ´**� ,***�!+/�� ,**-��5� Dq�***P�� D**# ��***5�6� 
�!**0� ��***+4 �� Q**U

,4'�+E� ��=+"P�� D-�»  E �3��=� 1�� ©��`� $(0� .  
w� p�/��*****R �*****��"� 1*****�� F�*****+6 ,*****)= � �2=*****T��E ,*****djYE p�/*****E ,*****���=� � :EY*****P

 p�/***�� Âq�***`[  ***E L***-R p�/***�� ��***	� ����?� � ©!***`�� �D***+/� � ,***a!�� �3=***�"��
 �!**��� �2=**T���� ,**djY��� ,**)=."� 1**�� F�**+� :q�=+"**P� p�/**E �**�R ��**�(� �:**;� :**��5�

W�**-�(�) :**�"/�� �W�**-qce�  **E . �**	 M-**� L**4C D**) �l**��R ,**���=� � �/RY**P� p�/**E
,E�� ,-EYPw� 2'�\0� ��'  � x̂5�� p�/��.~�  

$	!***/� L***"a�� p�/***�� ��***	 ,�***m� $***>' $***ºC NC�  '�***�¥w 8�***E��"	� ��!***�� ��***4�(� �
 l**�> � ���E�**5"� ��4�**# D**) ��**�(�R � '�!**� ´**� ,**\�=5� ¡�**-¢�� p�/**�� ��**	 h**EYE

�P �� 1�� $º�-j�$��-�P? �'!E �$	!m�+Á ��[ $%��a� bE .  � �S*;� ��*# Q�*#�
9=[?� F��5�  ���-E ���/6 ´� ,-��5� ¡�P�?� D#.  

 !***a �E!***+"�� �� :��!***4 N UC V �=[S***"��� �E!***+"�� p�/***E �***) c***-� �***/�5ª �***E ��***	�
 =� ��`q�`[� �����) F�-� ,R�=5�� p	�/�� ���4� bE ���E�56 ��*+�I/� ��4�*# $*ºC D) �,/	�

 D(***;) D***) �&�***�E &***�/E $d/***E D(***;) N �,***.-"/� gC $	��***+6 ,***�=(R W�***-��� &***R�
 ,***-��5� ,**-.�/�� ��' D**�» $�G�**H� D**5i �***E ��**	� �$-**d/6� l**-6=6� !**-+56 ��� :**5-�Z

���-�(**T� �**�q�À� ��� . �***�# �$�G�**H� � ,***-��5� ,**-.�/�� ��**i�)  a�***4 �**/�5ª �**E ��***	�
 ,**-.�/�� =**Z?� &*R� ��**���5E� ,*-.�/�� h**EYE ±�=**)C 1*�� �**/G�H� � c*#=4 �� 2'�=**\)  a�*4

,��!0�.  
                                                 

~� ��***"4±�'� c***"4�=R. ;;;����� �;;;���� ;;;� ����;;;H��� M�;;;����� ���;;;�� �,***µ=6: W�***�=R M-***4�� W��***) :,***R�+�� '��� 
~|�~�F ²~�. 

~� �!**-�� F�**`� !***�X. "����;;;���� �;;;�$ 7�;;;�NJ� B�;;�O �1�;;;�"� 7�'�***"#� ,**j�=Z�� � ,**-�# �&***;E� ,**5E�i �,5�=***;
���|�F ²��.  
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��+�  (� 8�j�_� =E?� ���c� :(� : 
�!*0� ��*m� $*�� W���*_�E  E 8���# �C
 gC ��***m�� 8�***-.�/E 8�***�H o�***"» �§'!***�� 
***���)  �=[S***"�� D***�a ��E!***+"�� �***%��/6 ´***�

�m $(j��*��� D-�*P 1*�� �[� ���-R ©� : $*�� gC W=*d4 �UC Q*4�R �:q�=+"*PN� p�/*��
 �,**�!5�� �=6��**"� ,-**\+R V��=+"**PN� 1**�� ,**-/�E L**�j��E  **E 8��**�# W!**i� 
�!**0� ��**m�
 ,**5)�"��� ��=**J"�� l**q�=O� ,-**\a� �L**"-/¥� x**¢� W�**��) b**I+�� �D**-�5"�� �U��**;� F!**��

*0�  *E $*(r�� �!	�;�� �*	�>� � 5/*5��� �D*������ �$��*��� �Ã�*�/��� z*P�/�� �
�!
 �� �8�**6��GC �� 8�**-J4 V�**	��i�) $**(0�  **(� N� ���=+"**PN� 1**�� F�**+6 �**�5-µ ����**\+�  **E

,S*��� � L*�-�56 :*I5- L*�H W�-qci ��=+"P�) !a�/� F�+� �� !5) NC ��J-m�") . B!*) N�
 �N�*****	 ,*****��> �� ,*****djY��  *****E 8�*****E�� �*****4�# �,-��*****_���� ,*****a!� gC $�-5*****P � ��*****��5�

 D**\R� L*-�� L*-�4 ,/*P  *� S*I¢�� ��**(� �U� L*/�� 2=*`/) g�*56 Ä� 2�*_=E gC ��*m��
$-�**�"� {�� 2Y**`� . ,**-J-# gC ,**-¤'�"� 2=**d/�  **E p�/**�� ��**	 � '�**(")N� 1**�� ���� N�

�q�-�4� 1�� ,�c®*/��*� $��"( $E?� �Jj$.  
 Ä� ��*P' 2�*R� ��+�� ´� 2vJ� � =¥�/���  �� !*ª �1*��?� &*-R=� 1*�� L*�»'��

 ���I�**_� &q�*G�� �**Jj ��*m� � b**�"6 2!*��a  **E =*G� �� D-**mS6 3�  *E 8�**>'�R ��*# �*e�
 Â-****m�a�� D****���a� �***J+�6� �,****P!+�� �****��"# � �***Z�=R UC V8�****��dE $****E?� b***a�� ��****# D***)

  �� ����� ,-R�=[ ,)��*`� �*������» ´*� 1*�d5� ,*����� 2'�*I[ 1*�� �!*� �n ���/�� l"#
 Ä� ��P' L�a ��#� �7�5À ��# 
�!0� ����- �$�/� Ä� :_'�.~�  

 ������ :������� �1����:  

Q . ";;;;;:��� ;;;;;� ,;;;;;������ ���;;;;;���� S�;;;;;>74 �;;;;;�$ ;;;;;������� �1����;;;;;> ';;;;;)"����
�)����:  

D**5J� '!**`E ,**O�� � D**-��"� )D**�j(�**�/E Å��**5E 2!**� �**[S�� � : �**	� �2!**+5� ÆD** �j
 ��****i'C� ��:***T  ***� �***J("�� ��:***;�  ****E o�=***¢�� �,***��(� 7�***	 ���5"***P� � D***m?�

                                                 
~� �v� '��:���! ,)�!"�� � ,����� �������� ������ �&)�P bi=E ²~�.  
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g�?� 7=***m�/� gC �:***;�.~�  Ç***5Á ÈS***� D***-��"� ���***R �YI***mN� � �***E�" W�J***m �c***�
 8�#�'�C QU !5) L#�'�C  (� �j �É5)  � ��\5) 7=m�/� �� �:;�  8��_��".~�  

 �***"E±Y"E �***"��# 2'�***m � p	�***/�� ��***��� �·=#�***�� �l***-#v� $-***�a �***	 D***-��"��
 L**�+5� � �C 2!**q�R �U D**-�» N� �D**-�» L+�**�� � �C l**-#=6 Y**R �9=**[?� �·�!**jC l**+56

l-#=6.  
 UC �D**	�e�� ��**5�� ��**�(�� �O**`� �**�� F�**+� ��**"-�+� ��**"-��� l**-#v�� D**-��"��

·:*��� �*> F� 8�-��� ��#� ���P u��4w� �(J"� l �.~�   *E l*-#v�� D*-��"� ��*#�
 �*��"-·�  *E 8�@-*T �·!*+J� N ,*-E�-� L*6�-j D-m�J6 � ���4w� ��P'�� ´� W�-��5�� 

�G!r� !/� :��5� p�/��V 
*j��� �*> ���E!�"�� UC ,*��J� 2'�*`)  � L*6�-j =�"*�"
 �,��*****P� =*****�� 82��� 
*****j��� ���E!�"*****�� �*****�/-)  ��-*****T?� �*****���[ � o�*****��  *****E L*****/(�

�***��4�/(E��  �***) k)=***�  ***E L***/(� �***�# �,5�=***�� ,-�I***�� 2=***d/�  ***E =***�d6 N !***a ´***�
 �� !*a�/� ��I"P� �� �·N�� �8�I)�' �� ��¥�4 �% ,-�I�� 2=d/� !  N !a ´� W�-qce�

E D��� x¢� ��'� �E �=+�'�I�� �) �.  
Dj�=E �Y�) =� D-��"� �S) ��+�  (� &�P �E 1�� ��/)�:  

g�?� ,�j=�� :g�?� L�m� gC L��i'C� 
��� ��_�E =m�/� Q-(J6.  
,***-4��� ,***�j=�� : =***`/� D***# �***���[  ***� 8�***�H ,***((J�� =***m�/5� 7�***	 � =***(J� ��***��C

Lm��[�.  
,***���� ,***�j=�� : =�� ��***6�	 o�***"6 !***a�,***�j=Á ��***"�j :***	� �,***��G  gC =***(J� L***i�"� ��

Ê�+"�� !+/�) D-��"� l+� ��-C Dm�"�� ,.-"/� .  
                                                 

~� 3!-)�c�� ¼-�0� ©�B±=� !��  ) !B�X  ) !B�X .T���;0�� "���;� �� T!"��� U�9� �*��(� :,*��!%� '��� �.W� 
o�°² ��~°¦��| � 8�\�� =d4�:  

¦ u��J**m?�� **P�+� �**)� !**�X  **) �**�0�$� VW";;0�� X;;)"Y ;;� +�I";;;.���� W��**) :� �,***R=5�� '��.� �¡.W� 
²~�°.  

~� $P�a� ���X .����� �����! �)���� 
8����� =`E :¡ �,�=`�� ��¾w� ,�"(��� �~|��F� ²���.  
~� &)��� bi=��² ����.  
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�D*-��"� L*��/"� 3�*� ��*_��� 8�*5�6 Q*U� �,J�"K ���4� ,"P � D-��"� '���"��~° 
:*	 ���4?� 7�	� :�»� ��'�*+�� D*-��"�� �:J-¥�*� :q�*/�� D*-��"�� �:**���� D*-��"� D*-

3'�\0� D-��"�� �:¤'�"� 3���� D-��"�� ����\��.  
 D***-��"� ���***4�  ***� 
�!***0�  ***(� �***�#¦ �9=***[� ,***���±  ***E ��***_��� gC �***4=d4 �UC

D******-��"� 2��� gC =d/�*****)– ���******4 gC $*****�+/6 �******º� 1*****�� : D******-��"�� �:******�+5� D*****-��"�
��=*."� .**� ,**-�+5� ,**-��5� 1*�� :**�+5� D**-��"� &**�I�� gC ��**m�� 
**j��� �**� F�*+� ´

,�**_��� ,**-qce� u�**5�� É**5) . �F�**�5�� gC ��**�Ë�  **E ��**+"4N�) ,**-��5� 7�**	 =**`�/6�
�=**¶ ¼**	U ��**+"4� �**	� .��=**."� D**-��"� �**E�  �c**� � F!�"**�6 ´**� ,**����� ,**-��5� �**�R

=	��d� 9!jC l-#=6 � D[!6 ´� ,+-+0� ,-�?� =m�/5�.~|  

Z .�������� �1���� �������� ������� �� U���:��  
:J"(/P  !*/� p	�*/��  *E ��*/� ��*	 F�!�"*P� 1*�� D!*6 2�*�# oU�*�  E �iU��S)

��+4 �� 2!#��� ,��E?� ��-) bE ��G!r�:  
[ B!J� U����J� :�0��� \������  

:O�� gC ���m�� 2��=� ���j�  � $��-+/6� $��H ��'�  E ��+/� �' D*# ,+-+j Å�   *E
D�**P 2!**� ��(�**�� ,**��O� 7�**	 gC ��**m�� D-�**P � $**	� ��·��!**_�� k�**\�� ,**�!5� .

3��=� ��j gC �� �D�m���*"�*� !a ´� D��� 7�	 !j� :�+5� L)��) D-��"� ÈS��.  

 �S**) ��*+�  *E �G!*r� D*�� � :*�+5� D**-��"�  ���*-E ��*-) � <�*¢� D*�a B!*) N�
�"***P� ,***��# ��***+� �� D***+5� L***-R b-I"***�� 3�***� ��***(�� � ��***# �***�C D***+5� �G!***r� F�!

                                                 
~° =��� D*-�[  *5E .$�;���3� �;���� ;� \;������! ,�$�;]����� W��*) :*RÌ� '�� W�'�*;/E¡ �2!*�!e� ©�~ �

~���	/~|°�F� ²��� �	!5) �E�. 
~| $P�a ������ �����! �)���� 
8����� &)�P bi=E� ²���.  
��  B!**) N  �&q�**G�� D**-�» ��**/�R ��iU�**�?�  ��**	 ±��**."6 �G!**r� !**/� :**�-��"� p�/**��  ���**-E �� gC 2'�**Tw�  **E

-#��P D-�»� �����-J-#� :+�"�� ���?� �-m D-�»� 3��=*� !*+"5E D*-�»� �D�!*56 �� �=*i 1*�� 3�I/6 ´� 3��=� W�
Q*U �*>� �L*�j 1*�� �*·=G� 9!E� W�+�� L"J�K� 3��=� W��=J6 D-�»� �L"�!� 1�� 7�GS6 9!E�.  7�*	  *E D*(�

��-C 2'�Tw� �O b�"� N F�+��  (� �8�!i 2��# ,��E� ���4?�. 
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 L**4�R ��**���a� F!**� c**-ª �**�# ��**���a� D**+5� c**-ª ´**� '�**E?� �**E� ��**a��� $**�» ,�**m�R
��aC ��(Ew�) M-:	 UC V��-R 8��#�j ��(- D+5� F ,-�+5� W�cq�e�  E ���m� �.  

+5� ,Z�P�) $�(®�� YR �/� �� 1�� D�   �§�*J4� ,*GY�) �=*;�� �L*/-�-) D*#S� ��*#
 ���**a�� 2cq�**i 8�**\�� �	��!**_� �� �**�# ���**a�� 2cq�**i '�**E?� 7�**	 �? V2�**�4 2!**� L**"»�

 �*/� D#S� �� ±B�ª D+5�R�  ,*i�± 1*�� =*`"+� ��� �!*j�� ÅM�J�*/*) �=*;� ��� �L��*;)
2!j�� .�*	 '�*E?� 7�	 � $(0� D-�P� :� �©!*m F�*Ew� ��*+� Q*U �� �L*�)�# �� x̄* ®��

�
:5R�;�" : L*)�#� 
�!0� ©!m =�#� 1�� �!"�� N�C*� ©!*`) N* �� ®� x̄L*)�#� �  � NC


�!***0�  ***E D***-�+� ²�***¢��  �!***� �S***) L***-R ��***(�� ©!***`� 1***�� �!"***�� �� Q***U�
L**��E ��**(� �� ±�**ª N �**E �!**r�� �**�G� �**	 �**E L**J�¤ �**E ��� WNN� =**�#��  ©!**`�)

L/E".�~   

 Z��*E ,*5)'� ���*/"� L*-R $*(� �� D*+5� b-I"*�� 3�*� ��*Ë� ��*R Q*U 1��� : !*/�

���j?� 1�� $(0� !/�� �2��=� 1�� $(0� !/�� �
�!�"� !/�� ������.  

0� Â¤ ��-R�:�+5� D-��"� ��R 2��=� 1�� $( ,-6Ì� l4��e� ���/"�:  

� .5�� ��Í ´� W���=����+.��  
� .F��5E �)�G �	 �E 3�=�� ,J��� �̂�=�) D+5� $(j.��  
W .z�'�"� L"J��� 3�=�� �̂�=) D+5� $(j.��

 

                                                 
�~ :5R�**;�� M**�'�C  **) !**�X .,��;;�"�� .&**-+» :=#�**T !**³�� W��**) :� �,**-��5� l**"(� '��.� �¡.W� ²�||. 

=d4�  8�\��:  
¦ :�d�?� ��������� ��$ �0��� �1���  �&)�P bi=E²°�. 
��  ��***\a�/"�� �***) b�e�***# �2�**�# ��***/� ��***	 ,**��E�� �����***�� L"��***;E� �b4�***`� :**J4�  ***E �***�- ,J***m W�**�GC �

-O�) $�5�# =;�� W�Jm�	�>� �l. 
�� 2�**�# Q**U ,**��E��� �**�/E : �D**�5� L**-�� �**E ,**J�K� �,5�=**;� !**m�+E ,**J�K� �,**")��� ,/**�� ,**J�K� ��t=**+� ,**J�K

�	�>�. 
��  ��**�5i $**�R ��G!**r� =**d4 � z�'�**"� ,**-·? =#�**�) 7�=**R� 
**j���  **(� �F�**�5E �**)�G �**	 �**n �c**i z�'�**"� ,**J�K

�� ���4� !j� z�'�"��=R� Q�� �2�=J�� 
�!0� F� .  
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��***+-R p�/***�� ��***	 gC �***;� o�***.0�  ***) ,�5***T ��***	� :" 8���!***j D***i'  ***� �***��' �***E 
 8�!j�� L"-6� NC  Å2=E  E =�#�.  Å'�=*E =*;�  *E =�#� L"-6� 
���j� 2=;� L/� ���' 3��� .

 8���!***j �***�Ø L***/� �***��' 3�***��  Å2=***E �***�Ø  ***E =***�#� L***"-6� . ,***@E L***/� �***��' 3�***��
 Å
�!**j  Å2=***E ,**@E  **E =***�#� L**"-6� �j NC �**�- ̄'�***�� �� ̄a:�  ] 
***���j?� 7�**	 L***/E �**5À u�**R

W�E !a L6!i�R L-C W!�".�° ��	 �E� 2��=*� 1*�� �:*Ë� '�=*(6� ��*5��   *E !*#S"- NC
$���!�6� $	�-O6 1�� b�I� �� $���G .  

 ��**a��-J**P :"�**�+R �M-**+� !**�� ��=�**m � ,�5**T �**��' :��**a Î!**�=6  **�� : ��**P?�
�L/E ��"5À 
���j� L"��"P� �M-a  )".�|  

K ,*/E±� � !*j��� 3��=� W���=E ,4'�+E p�/E ,-·� �'!4 �/	  E� 7�*	 �C UC V,*J�"
 ��*-) ��*+/� ��I"*P� �*� �	N�� �$��=I_� �� 2��=� W��G ,R=5� !-j�� D-��� :	 ,4'�+��

L)�=I_�  E 3��=� W��G ,R=5E ����I"P� ��� ���Ë� ��	 � 2��=� l6'.  

 ���>�7 :k�"0��3� �1����  

Q .,;;;;������ ���;;;;���� S�;;;;>74 �;;;;�$ k�"0�;;;;�3� �1����;;;;> ';;;;)"����  ";;;;:��� ;;;;�
�)����:  

�**-/5E !**j� �**[S� ,**O�� � ��=+"**PN� :b**�""�� ��:**;� �**¬ !**`+�.��  ��=+"**PN� �**E�
���**4 � �**	� �L**���4� � =**d/� �Y**[  **E =**�d� L**J�=56 ��**R �YI**mN� � : ��=+"**PN�

Âa�/� ��=+"PN�� F�"�.  
                                                 

�° 3�*Ev�� *�X1**�-�  *) !. "�c;:�� \;����� &**-+»: v**�  �!*� '�*4� <�*�=� :¡ ���*I5� '��~ ����~F � ��**�IE
:��/0� li'  )N �Lj=T bE �o~ �²~��. 

�| 3!**�  **)�� !**�� u�**i=e� 3!***�  **) Ä� .B�;;�"�� M�.�;;;] ;;� \;;��&��� W��**) : �=***(J� '��~��|	/~|°°F� 
o~² ���. 
�� 3!-)c�� T!"��� U�9� &)�P bi=E� )�=a 2��E( �o�|² ��|�=d4� �  8�\��:  
¦ 3!**-	�=J�� !**³�  **) D**-�¢� .��;;���� &**-+»:  �:**E�c��� 3!**�E � �:q�=E�**�� $-	�=**)CW��**) :�Y**%� ,**�"(E� '�� �

�=;/� ,/P �,5�I� o�² ����. 
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� ��=+"**PN�R**� W�**-qce� b**-µ ��=+"**P� 1**�� F�**+� 3�**� �**	 �F�**" gC �**�/E D**m�"� ´
����**;� 3�**� :**�(� �!**��� �� F�**5� ��4�**+� . Å��=+"**P� 1**�� F�**+� L**4? ¼**-+� ��=+"**P� �**	� 


****��� ��****_�E W�****-qci D****(�  8���****P   �� 8�****P�/i� 7�****	 �****4�#� 8���=****R� �� 8�****���4.�~  �****E�
 ��**+"4N�� �k**+R W�**-qce� É**5) b**�"6 1**�� F�**+� 3�**� ��=+"**PN� �**�R �Âa�**/� ��=+"**PN�
 �W�*-qce� 7�*	 L*"» o'!*/6 3�*� M/*e� �� ��*/� ���*/"� :�# $(j gC ��-�� $(0�  E

$-**�5"� &**�=Z  **� ,**-�# ,**R=5E gC ,**-qci ,**R=5E  **E ��**+"4� �**�R . ��=+"**P� ��=+"**PN� ��**	�
 1***�� $***(0� $***�5�� ��***\5) §'!***� �***�C� W�***-qce� D***# ,***P�'!) F�***+� N L***4? �¼***-+� �***>

=[Ì� ��\5).��  

Z .���k�"0��3� �1���� �������� ������� �� U�:  
[ B!J� U����J� :F!�"��  a�59 M�"0���  

 ��=+"*P�� DE�*T h*�Á F�*+� ��  E 3��=� 1�� 8�+-a� 8��(j $(� :( !a�/� !) N
 ��***� F�***a �***E �U�***R �LI�***_ 1***�� $***(�� !***-j�� &***�=I� �***	 Q�***R �3��=***� 2�***EY" F�***6

 7!**/� D**B̀ »� ���=+"**PN� D**+"/� �� Q**U !**5) ��I"**P� �L**6�EY6 D**( &**-a� ��**`jC 7!**5)
,�!+/� ,-��5� � ,-�"� 2�I¢� gC.  

 =*`0� &*�=Z  *� ���5-"*PN� L*-R �®��=*�"�� ���=+"*PN� ��*� ��*E�+� ��*+/� ��*# !a�
�!**5� k�**_� . !**�� 7=**#U �**E Q**U ,**��E�  **E�!**³�  **) Ä� ��**a :"��**+R �¹� :**�� 1**�E� :
,-�***�6 7�***	 ,***(E D***	�  ***E ��***I¢�  ***) =***��  ***� 9�'  ***E. ��***O��R $	!***� ] : ,***�Ø

��***a ] �2�***EY6 :��***O��R $	!***5R �,***/�!�� D***	�  ***E� : 8��***-��6 �***�Ø� 8,"***P .��***a ] :  ***E�
��**O��R $	!**5R �2=**`�� D**	�  **E =**��  **� 9�' : 8��**-��6 �**5)'�� ,**�Ø.��  2�**EY6 =**#U ]

 8�5-µ $�/� Ä� :_' :��� �����."��  
                                                 

�~ =.0�� ,������ <!"�� ,���=! �1���� ��> ����� ����� ?�4�  �&)�P bi=E²|� .=d4�  8�\�� :  
¦ '!***/��� 2=***	c� !***�� .�5;;;�6� ";;;&.�� ;;;� M�"0�;;;�3� �1�;;;��!***/ �: ¡ �,****�(0� '��~ �~�~�	/~||��F 
²��.  

�� =.0�� ����� ����� ?�4� ² �&)�P bi=E|�. 
�� D********�/j  ********)�� !********³� .B�;;;;;;;;�"�� ,;;;;;;;;�"��! \;;;;;;;;����� W��********)¦<�********�=� ::EY********Pw� l********"(��� ¡ �u�********¢� '��~ �

~��°	/~|°°F� o~² ��°°¦�|~. 
�� ��o �&)��� bi=~² ��|~¦�|�. 
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+"**PN�  **E� �,**�!+/� ,**-��5�) ,**+-G� ,�**m W�U :**	� �2!**� !**q��R 3��=**� 2�**EY6 ��=
!**q��J� 7�**	 :Ã�-**;� É**5) 1**�� 2�**EY"� É**5) ��**# f�**;"#�.��  �  **� ,**��e� ���±

�**���G �� z-**;�.�� l**6�=E 1**�� z-**;� 2�**EY6 �-/**`6�.��  ��**I+4N�� ��**`6N� ,**R=5E�
2��=� 
���j�.�°   

��E� !q��J� 7�	 D(��	�=� F�+�� b�"� N �G!r� D��  E 2��# ,��� ,.  

[ ��b�� U����J�: F!�"�� +�)!"� M�"0��� 

 ,***��/� !***�cE �***�-�� �� :***O�/� ´***� !**a�/� D***�� W�***��E  ***E 3��=***� W�***��=E ��=+"**P�
F�***�"	���? V   ***E 3��=***� 1***�� $(0�***) ,***+-G� ,�***m W�U ,***��E pq�***"4 gC D***m�"� !***a�/�

�� �!� �Y[W���=.  

 '�!***� 2��=***� W�***��=� ��***+/� ��=+"***P���  �'�***ZC �***/G�:  W�***��=E D***( F�***� ��=+"***P�
3��=� � �W���=��  E �5E ��/ ²�[ ��=+"P�.  

 3��=***� W�***��=E ��5-"***P� ,***���Á !***a�/� F�***+� ��?� '�***Zw� :***JR¦
***��� D***X¦ 
�*�5-µ ."**PN� ,*-��5� 7�**	 !*5) $�E�**(j� '!*`6 �**4�# �*E 8��**�#� F�**a'� D(**T 1*�� ,-q�=+

���+-R �2�!X :  *E �*	�>� �
*���j?�  *E ��*# NC �Y*R �=� �� �8���!j ��# 9�' �YR
                                                 

��  B!***� �� $	!***j� ��'� �UC �***�-R Q***U�L***/� 9�'  ***E D***() &***-a� ��***`jC !***a�/� !***/� ��***# �U�***R �z-***T  ***� ��   ��***#
L*i�� ��*	  *E L*��!j �=*� ��  *� ci�*� L*4�R Q*U 1*�� D*`j !a  (� � �C �E� �L)�# �� La!`) $(� �� 7'�!+Á .

� É*5) 1**�� �=*� ��**+/� É*5) �**/��' !*a� �**>  *E Q�**) $*(� �� L** ±�*i �**-(R ��Y*R  **� �*[S� � 8�**4YR �S*) �G!**r
L/� �!�"4 3�� ��`jw� ��	.  

��  !**/� L**/-� ,**��i �**J"4� !**+R ��**/G� L**/� 9�'  **�R �,**R=5E �� ,**��i 3��=**� 1**�� $**(0� � !��**�E �**/	 ��=+"**PN��
�$�**\5) !**/� �**5� ��**�¶ �**�R !**j�� NC L**/� �=**� �  **E� �b**-�e�  gC ,**i�"X �**�-J4 �� ,**��e� W�**�GC ,-**\a 1**+�6�

 �B!� �� �=i  E ��i�# �����Gw 9=[� DE����7��i� F!� �.  
��  ,*��E� NC Ù*��?� �� 3=*	c� �� u�*/�� �*)�G �� Q*�E  *� 2��=*� W�*+�Z �*E� �QU 1�� D-� 2��=� W�+�Z $���

Q�** .**+�I� 7�**% ��**# �**� L**6�EY6 D**# ��=+"**P� N�**�2!**q�R W�  V2�**�#  UC–<=**J� ��**	 b**E¦  �**> 3��=**� ��**(� �**Á'
 �Di� '�#��� =#U  n 7�>  E 1����.  

�°  3��=*� ��*# W�*�GC �*>  *E� ���*I+4N� �� ��*`6N�  *� �*;(� h-�*`� 7�* N� � 2�*I[ �*/	 2�*EY"� ��=+"P��
 �"» 2�I¢� 7�	� ���`6N� W��GC gC D-�P N L/� 3�=�� 8��-��6:J"/� �� ��`6N� ���� �j 9=[� W��I[ gC o. 
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,��*;�� W�'�*�5� 7�*	 . �3��=*� W�*��=� ,-q�=+"*PN� ,*-��5� 7�*� ��E�*a $*º? NC ��U �*E�
,+-a!� ��!�?� 7�	 $�G�H� �."4SR.  

QU 1�� ,��E?�  E�:  
¦ **-#� ��**aÚ�**m ¹�  **) !**�c�  **� b" : ,**5)'� 7!**/� �,**@-%�  **�j ��**#� �8�**>�)� ��**#

���j�".�|  
¦   **)� ��**a�**5E  **) Ò**�- !**-/e� :" Î!**j�� �!**/� $-�**P  **) ,**��i� :**��  **) F�t
��a : 8���!j ��=;� ���-�#  � 9�=�� 9'� �E� �,+G ,��i� �,+G F�t".��  

 �=**� 
**���j� b**-µ ��**+/� �=+"**P� ��**���  ��**	 :**JR �!**5) ��j=**m ] �
**��� D**X 2�
$�/**E D**# W�**��=E . pq�**"4 9!**jC =**#U 1**�� �**� �̂=**�m ´**� ,**.-"/� � W=**`"a� �C� :**	�

 
**���–W�**��=�� �!**� =**#U :**	�¦  ��=+"**P� ,**-��5) F�**a !**a !**a�/� �� 1**�� D**-� �**º� NC
**+�� W�**��=Á D**(� ��**	 ,**4'�+Á 8�**\�� F�**a !**a L**4� !**) N� �W�**��=�� D**( ,**E�6 ��**/+"�� W�

 �$�"J�*K �� W�*+�� ,*+R��E l*4��e :*�# ��'�C  *� b)�*4 3��=*� 1�� L�(j ��R ]  E�
,O�) ,-·� 3��=� W���=� ��`jw� ��	 :I5� �E ��	� .  

 � �**E�w�'�**Z u�**���  �**	�W�**��=��  **E �**5E ��**/ ²�**[ ��=+"**P�  D**�� L**i�"� L**-JR
 ��=***� W�***��=E  ***E Â***`K ��***4 gC !***a�/� gC !***a�/� D***�� L***i�"� !***+R �
***��� D***X 3

 gC L**��� L**i�"� !**a� �,**/-5E ,**-J-() �**5E z-**T  **� L**6���=E �� ��**5E z-**T  **� L**6���=E
��' ��=+"P�L*/-5) 
�!*0 2��=� W�� .:*O�� �*	�  z-*T  *� LI�*_ ,*R=5E �*EC Q*U ��'�  *E

 3�� 
�!0� $(j  � �;(� :O�� !a� �F�5� L�(j  � 8�!-5) �L/-5)La=Z b�ª.  
 $**(0� ¼**O� N� ��G!**r� !**/� 3!**+/� D**�5� W�'�=**_  **E '�**Zw� ��**	 � 
**����
 �Ã�-**;�  **E 7�**> � k**�>� z-**T 
�!**j  **+6� Å��' �=**R �8�@-**T ²�**¢� $**(0�  **� F�**5�

Ã�-;� :a�) � L"Yi� L"+G bE z-T � ��5̂�_ Å��' �'�.  
                                                 

�| o �&)��� bi=��~² ����. 
�� �5E  )�� Ò� .���� �> #���� ���A�� �>� +3�l�� &-+»: �-P '�4 !³�� 2'�/�� ,/�!�� :¡ �'�!� ,�"(E~ �

~��°	/~|°°F� ²���. 
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�!j ��=+"P� �G!r� !/� =�"T� !a� ,*R=5E ����'� �UC �*j �$��-*T  *� 2�E
 �L**/� �**[?� � L**5E ��#v**;� z-**T  **� L**6���=E �!**�  **� 7�S**P L**)�#  **E �**-��6 ©!**m
 �**)� �� Q**U  **E� �7�)�**# NC� �La!**m ,**/�=a Q**U ��!**� $	!**/� �**� &**R��E �!**5) ��**i ��**R

��***a ����" : ���� ��***#]!***/	 ¹�  ***)� 3� [���� ��***# �2=***`�� D***[� D@***P : B!***j $***# �
� B!*j $*# Î,**E=(�  *� ��*�Î,*E=(�  *� !**�[ �" **B�� ] 8Yq�**a Q*U 1*�� & :"  o=**¤ ¼*5�

�*/i=[� �*�#".�~  �'�#�*�� L[�-*T  *� L*��À � La!*m D*-� Q*U D*5.R .  **(� � �*�
 ��# �� z-;� W���=E �!� ������� Dq��� �=+"P� !a�2!q�R 3� �	�!�  � ����.  

(**;) �� Bx**5� ��**+/� ��**# �**E 8��**�#� �uY**J� L�-**T  **� �Y**R W�**��=E  **� 3�!**� D
QU ,��E�  E�:  

¦ :**�-+5� ��**a" : !**/��  **� ,**/--�  **) �=�*)**®�
**���j� ,**5)'� !: "Ú�**`� M-**�e� D**�E"� 
�"��*-/��#  E�**��  E�*��"� �"��=i�*" ¨C ��5J**T�" �"?� �±�**¢��*E"� �**	�> 7!*/� M-**. 

?� 7�	 �> 3�,5)'".��  
                                                 

�~ u�"�.�� ���� �)�� 
5*T?�  *) ���-�P .;�m� �;��$ ;>4 +3�l;����;HAH�� I!�I ;>J F"� &*-+» : !*�X
3=�5� $P�a :��� 2'�/�� ,/�!�� :¡ �,-EYPw� ,5E�e�~ �~�||	/~|�|F� ²�°�. 

�� :****�-+5�� �=****��  ****) !****�X .M�.�;;;;e�� S�;;;;�n� <�****�=� :5-�****`� '��:¡ �~ �~���	/����F� o~² ���. 

�!j� :"Ú�`� M-�e� D�E"� Li=[�:   

¦  ����j  )� ��-!"A���M�.�e��!o �&)�P bi=E ��² ���~.  

¦  �3'����F7����� `��C�&)�P bi=E �  Q��� ��) �,+-+5� ��"#. 

¦ �$�**�E D%�;;;H� `��;;;C   �&)�***P b***i=E�0�***`� ,**��¶ ����"***P� ��***) �,�***`�� x**� ��***"#:  ¹� 
�!***j  ***E
!�=)  � ,E�P� .  


�!j� :"��-/��#  E���  E���"� Li=[�: 

¦  �3'������ `��CF7����&)�P bi=E �  !.��� � b)�m?� Q-�;6 ��) �!i���� ��"#.  ��-JP 
�!j  E
2�=) ¹� !�=)  �.   

¦  �$��E%�H� `��C  �&)�P bi=E �$	!*_�56� $�JZ�*56� �/E��� $j�=6 ��) �,�`�� x� ��"#:  
�!*j  *E
!�=)  � $��# ,E�P� ¹�� M�'�C  )�� �'����  )�.  


�!j� :" ¨C ��5JT���=i�"" Li=[�: 

¦  �3'����F7����� `��C  �&)�P bi=E � 8�*\5) $�*\5) �/E��� ���56 ��) ���?� ��"#:  ��-J*P 
�!*j  *E
!�=)  �. 

¦  �$��E%�H� `��C  �&)�P bi=E ��,�*`�� x� ��"# F=*�Á M-* �*�-R ,��J*;� ����"*P� ��*) : 
�!*j  *E
!�=)  � ��->  ) ÂJj .  
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¦ !³� ��a :"���� bÀ  D*m��  *E b*À� �8�!*j�� 8���!*j h-*¾ ¹�  *)�  *E F��*5�  *)
 8�!j�� 8���!j ,/--� ¹� g�E".��  

L**/-5) z-**T  **� 3��=**� W�**��=E ��=+"**P� gC !**a�/� D**�� L**i�6 ��**���  ��**	 :**JR .
 ��*I[�  *� �*;(� � 7!���� ��# �W�+�Z &R� 2��=� �-/`6 � 7!���� 3�� =E?�

��!j �UC ��-R 2��=� L��!j  E M- �E z-;� ��	  � $	!j�.  
 ��*	 1�� $�G�H� F�-a� D) �$�G�H� � ��=+"PY �G!r� F�!�"P� 8�-�i =�d� ����

L��[�� p�/��.  

,�9�N:  
 ��****¶ � �G!****r� !****/� 3!****+/� D****�5� ,-+�****P� W�****�GC � �****/"�j' � �****/R��Z �� !****5)
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