
O#
6#6
�
{�

l�
H
�O
#6
�
"P.

��
L}
J
�
."¿

.#�
��

Y
#Ç
�w

Y#È�w

Q" 4X" �"��>P6  �~#t� ��" ��
,EQ .KDOGXQ
V VRXUFHV IRU WKH +LVWRU\ RI -HQJKL] NKDQ DQG 7DWDUV �-RXUQDO RI $PHULFDQ

2ULHQWDO 6RFLHW\� YRO� �� ������ QR� � � SS� �� � ���

�O#6#6 � {�l� H�O#6 �"P. ��L}J �." ¿.#��

�� � :DOWHU -� )LVFKHO

��}[�q P5�"� �o��'6

(�PDLO� PMDIDUL��#\DKRR�FRP ��"P�" �}� ��#I.#5w ��}Ä 4��� �`Ä ����

���,�N� �PpÄ> �WE� ��>P6

�L�ÇB
� ���l� Q" |_̄p� )5-W� CP\ o�PÃ5~" � P-Ã~" +#5w �=�2 L}> OK ��L}J �."
K��" 4\NzPX � +Pm � rP\ OK �" �#��Q�P�2 �#JR�y�B O��i Q" � �"O#6#6
#�. �#JR�y�B ÈP� H�O#6 Q" P-Ã~" OK �� �4X" �K"K ��"O" � O���6 � �w�� #6 �"
H�O#�6 �" �4X" �K"K 4XK �. "O �#JR�y�B ��"�P�#�Pq H�O#6 � �5\Nz 3�ÇX
�KP. Z�2 O���6 ��Ã� �#JR�y�B ��[�#> ��P5zOR. �#�Q #6 "O ���l� � �"O#6#6
�. O���6 #. �" b#-6O" |¼#F O���6 Q" ��L}J �." D�E¼ 3#Ä�e" ��P5[�. �4X"
�KPw ��"O" O���6 4 ¯�_I\ Q" �¯}w �P��_6 �� �4X" s[�K OK r �� �»� {#X

�4X" O���6 Q" |_̄p� CP\ ��~ �̄" �w
�4X" �KP�. �P��. �-5w � ��#p\ ¿.#�� Q" {�l� H�O#6 �5\�� OK ��L}J �."
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Q" "O Z-~#d� �w �KPw O#�i" #�O#. �� K�J �w 4pz L�#. �" ��#p\ ¿.#�� �O#.OK
�#X"PJ #� �QO"�J ��B ��#�� �#�X$ Q" �w ��"L��[�"K � �"Pq#W� �#�#�#zOQ#.

�4X" �K��� U#-5u" �KPw O"L�K s[�K #� �P�#u OK "O #��$ � L�"�5[zP.

�O#6#6 � {�l� H�O#6 o�PÃ5~" P-Ã~" ��L}J �." ��S"�L�}w

�o~"�
�r � � �»� �¯q�5�
 ��L}J �." b#-6O" �. �w "O ��#Ww 4X" �Ç�� �~#t� ��" 8E.
"O �" �w ��#Ww #� L�"�5qPz �J #t�Pq" {#�\ �#�#�}W� � #�P.P. H�O#6 #. #��6 	� ��»�
��. ����X" +Pm H�O#6 #. ��L}J �." �#� �Ä"L6 �L�w ,=̄Ã5� L��#��� +Pm GŌ��
� ���� �r � � ��� {#X #6 +Pl� OK �" ¶����e ¶4�#u" � V��6 OK �" �#y5X#J Pe#J
���X ¶K O#w |�~K �. P5[�. �Ä"L6 ��" �~� �L\#. �	KPw vP6 P_� L_u �. "O #=�$ �w 

���~�" Q" �Ç� �w �#t�Pq$ {#�\ �#�}W� �#��}W}X � #�P.P. H�O#6 #. �w 4X" 'HVODQH

"O ��L}J �." �#� 	K�. �L\ ��>P6 ��#2�O" �#.Q Æ� �. �w 
 K�. ��L}J �." �#�O#w
��KPw ��}Ä |q#E� KO"�

� ���#��Ä ��. ��#�y� #���6  L\#�. 4XOK L�"�6�� OLtB �L�=�W� �Ä"L6 ��"
��Lt� |�#�\ �w {�"L> Q" P�m ��L\#. #[y�"O L�"�6�� P-Ã~"+#5w L}> � 3#��5E�
�#�}W� P�m � +PÄ P�m �"�u" H�O#6 �O#.OK �$ �"L5." �w ��K L}> � �4X�" n�PÃ�
�=��2 L}> Q" �zOR. 4�Wu �¯5F � �O#�B � ��X L}> �#�6 � ��K L}> ��t. �4X"
�#�X# ¯-Ä �#���" �O#.OK �$ O#[5�" � O��i �O#.OK �4X" rP\ OK ��X" H�O#6 �O#.OK
�O#�.OK R��� � ��P�m � �#X"PJ UO#q ��� ��e�X �#w�}�� �#��e#q �#�u�=}X
�5p� � �[\ �#�L}> ctq 4t�tF OK �#��#1X" �#���" �}W}X L��#� Py�K �#��}W}X

��KO"K ]#_5J" #t�Pq" {#�\ �#��}W}X � #�P.P. �. (O#_E�"
�#��5p�z ��L}J �." �w KQ#X�� O#Ç\$ ��#w �O#�$ � ��̄w )qP¼ �XOP. Æ�
#6 KO"K �uP\ 4q�J �#����QPX OK � P_� OK rP\ OK ��X" �ÃX�6 �O#.OK �P5[�.
�. L�#. � L�"�6�� �" �Ç��" � �#��#1X" �#�#�}W� � #t�Pq$ {#�\ OK �6#�Q � #�P.P. �O#.OK
	x�~O���6 #6 �#JR�y�B Q" �"O#6#6 � ���l� |�#\
 ���X" rP\ GŌ�� Æ� �"��Ä

�L�$ O#�\ �. R��
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� ���l� Q" |_p� )5-W� �FP\ �o�PÃ5~" OK R�� �Z.#5w �=�2 L}> OK ��L}J �."
#6 �" K��" 4\NzPX +Pm � rP\ OK Z�#��Q�P�2 �#JR�y�B O��i Q" ��"O#6#6
�#� ��>P�6 3OLu YP5Wz � O��i Q" P-5Ã� � s:�� �P��_6 �" �KO"K O���6 � �w��
Q" � ��vP�6 |�#-�u Q" �"O#6#�6� ���w L��z��� �" �Ä�L�K�� ��"O" �#JR�y�B �}¼"
O��e �. �" ��4X" �L\ PwM ���"O�6 OK �w O�d�#�� L�5W� 8q#� PW2 P��> �#zK"��
� � ��» Q" �w L�K�� ���l� ��#d}X� #� �P��"� �"��Ä P5[�. �#JR�y�B �. 4J"��Ç�

�KPw4�d}X {�t5X�#. ��� ���� �r
�#�x�> Q" �FP\ ��Y"��#��P=\ � �#JR�y�B ,W� � |¼" �KO�$ Q" V2 �"
V1�X � ���#��#�\ �QO"��J #. Z�#�x�> L�X OK ��B OK Z�#��Q�P�2 � �"

�KO"K �P�m � UO#q P��~" �"O�#� OK �#5WwP6 OK Z�#��[wPy[~
�K#�Q �"L�QPq �" �KO"K �#JR�y�B �"L�QPq �. �"�hF�� |.#u �>̄�6 ���A�� �"

���K�. �" 4�-_Ä � ��L. �zL�Q Q" �\#� �w 4\"K
�~�e �#��#� �. �#JR�y�B PW2 � #. )¼�_I� ��JŌ�� P�#X L��#� ��L}J �."
�#��#� �O#.OK ��z#��z �#�4�"�O �. �" �KO"K O#w �PX �"Lz�" ��#dl> �#J �\�K
���Ã� #�n�5J" �L�w�� �P�z�=�5� K�J ¿.#�� Q" � L�w�� K#�5X" �"PW2 ��" D�E¼
�~#F OK �L�K�� ��O �#JR�y�B �L�Ä �"PW2 K"LÃ6 �O#.OK 3#\#[5m" �`Ã. ,-X �.
KP.�� �#� �#dl> � �\�K �~�e �#��#� �. �#JR�y�B PW2 � Q" ctq #>L�B OK �" �w

���KP.�� "O O#�B P� �#� o�PÃ5~" OK �~� 	�"Lz�" PwM ��L.

K�LF �. � K�O�� Z�"PW2 ��. �#JR�y�B �O�e"P1�" ��Wt6 Å"PX �. �PJ�#. �"
�L\ �K"K ]#_5J" #��$ Q" �"LwP� �. �#JR�y�B cX�6 �w ��#����QPX ��#�q"Pl>
��#J� �O�e"P1�" {�" ^I\ ��P5�"�> �"Lz�" �w KO"K L�w'6 �" ���L�w�� �O#\"

���K"K O"Pu K�J �O�e"P1�" RwP� "O ��Pu"Pu ���yB 4I6 ,F#¼
OK L�BP� KONz�� 3�ÇX #. �#JR�y�B ÈP� H�O#6 Q" P-Ã~"+#5w OK ��L}J �."

�Ä�L�w�� �O#\" � ���� � r � � ��� H�O#6 �. o�PÃ5~"
� #��Q�P��2 ��#h� �#�4�~#Ãq #��$ +#tÄ" �"PW2 Q" Æ�P� Å"PX �. V1X �"

�K�O�� �#[6#-Ã\
�." CP\ Æ�P� �¼#_5J" �#��}W}X � �"PW2 Q" �"LwP� #. �5\"K O#w �PX OK
�FPe �+�J � �¯h�� �P��_6 )Ä��=� �~� 4X" �L��w �5WJ ��O"PÇ6 �#z ��L}J

�L�K�� ��"O" �#JR�y�B �#��[�#> �#�+#Ã[�" Q" �td��
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�}W}�X VX̄��� � K"Ll. �~�l� D6#q �~�e �. �w�� #. �¼�_I. KO�JP. �5-~"
#. �" �#�ZÇ�[w �" jQ#���. �5�d}X 7O"�6 �" |¼" �. ��L}J �." �KO"K ��#I}�"
#6 #u#." Q" �" �#��[�#> ��� �5W>P. �#�4�~#Ãq � L�w�� �O#\" ���#JR�y�B �K"��#J

���KO#�\��P. "O L�ÃX�."
��Ã� �#JR�y�B ��[�#> ��P5zOR. �#�Q #6 "O ���l� � �"O#6#6 H�O#6 ��L}J �."

�KP.�� Z�2 O���6
	��L}J �." Ph� �. �5-~"
 L\ K�.#� �#JR�y�B �"L�QPq ��"�P�#�Pq �5u�

���KPw O��i O���6 �#� �. �#dl> �#zK"�� Q" ��#\ "O#I. � �#5WwP6 OK

O���6 ,W� � L¯~�6 �. ��L}J �." ���L�"�J�� �Æ}�� ��#d}X� �P��"� "O �" �
� �"OL�Q#�� �. �" �#��[wPÇ[~ �q�_~" �WF #. �" �#�x�> ���" �5qPz 3OLu
{#X OK �w
 V��" �.L�F" �#d}X ,u#Ã6 R�P-6 � K"Ll. Q"P�\ �#�p¼" D5q �#X"PJ
��. Æ�~#��� �O��e"P1�" nPe �. �" ��#h� 4wPF ��	4I�Pz �P�#u �. r � � ���
�r � � ��� {#X OK r�uP. 	P_� ,F#¼
 P_� v�}�� �#d}X #. �" 3#-6#Ç� � ��O�X

�L�w�� �O#\" ��� ����
"O P-Ã~"+#5�w OK x�~ O����6 O���i CP\ ��L}J �." �w L�w�� 4.#: �}�W� ��"
CP\ ��~�" �5\�� �#y�� �4X" �5\�� ��o�PÃ5~" YPy�K +#5w OK �" CP\ Q" P6K�Q
�" �#�nP�F ���"P.#�. � �5\"L� O���6 |¼" � O��i ����Q #. �Ç�KR� ��#�\$ (P�#i

�4X" 4�#�" #. |t� � D�P¼
4X" �#dl> K��" Q" )Ãu"� �" #�$ �w ��"K��� � �O"L� j�̄e" �" �P=\ Q" ��

���4X#Ä K̄" ctq #�

OK �w �" D�E¼ 3#Ä�e" P5[�. � �K�\�� O#Ç\$ �" P. �Py�K |�#W� #�LÃ. #�"
s�[�K OK x�~ O���6 #. �" �_I\ U#�6 Q" �L\ �KO�$ o�PÃ5~" OK �" |_̄p� CP\
4�_I\ Q" �¯}w �P��_6 ��L}J �." �4X" �L\ |¼#F � ��»� �r � � �»� {#W.
L��[�"K ��" ���L� "O #� � 4X" O���6 Q" |_̄p� CP\ ��~ �̄" �w L�K�� 4XK �. O���6

���KQ#X�� +PÄ

�+�
�. ��"�"Pq {�" 4XK � �L\ �5\�� ¿.#�� O#6#6 � {�l� H�O#6 OK P¼#Ã� Py[��T2
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#�" �L�K�� O"Pu #��$ P. "O K�J 3#Ã~#d� � 3#t�tE6 � KO"K O#�5J" OK o}5I� �#��#.Q
Q" �F�P�[� s�tE6 KPw 3&P> �w � �� �r � � � �Pu OK +PÄ L��[�"K Æ� �"P.
� LW���. �"O#6#6 � ���l� Q#6 � 4J#6 #. b#-6O" OK � K�J �#�Q �. Æ�KR� 3#u#p ¯6"
UP5XK OK ��� Pz " K�. K�LE� O#�W. )�"R~" +�5Ç� K"�� 4\"K 4�#u" �P�#u OK �Ç��"

�K�.��
��." L��#�� ��Ww ��w 4X" �O#y�{#FCP\ P. �O#y�H�O#6 �P6P. KO"�� Q" ��"
�FP\ L\#. �5\"K O#�5J" OK 4W�"�6�� �w ��#p\ � �-5w ¿.#�� �XOP. OK ��L}J

�L�K 4XL. #�O#6#6 � ���l� H�O#6 Q" ���B
� �#�#zOQ#. Q" "O Z-~#d� �w KO"K�� O#�i" #�O#. ��L}J �." ��#p\ ¿.#�� �O#.OK
L��"�5[zQ#�. �#�X"P�J #� �QO"�J ��B ��#�� �#�X$ Q" �w ��"L��[�"K � �"Pq#W�
�L��z�� ��#> OK �" �4X" �KPw O"L�K s[�K #� �P�#u OK "O #��$ � 4X" �KPw U#-5u"
3#u�� "O #��$ �� �w �Ä	��_~" |�"
 ��B Q" ��KP� �}�X� �. �5q#� j�̄e"

��KPw
� ��#�Q ��"� �"L��[�"K Q" �Ç� ��QO"�I~" ��L̄~"�#�P. �. �w L�w�� �O#\" #� �
O#-J" #� ���=Ã~"P-J�. �5W.PX � ��-� O�e �. ���A�� �" ����4pz �� �. �"� �L��z��

�KO"K �O#\" ��4I5~" v�}�
o}5I�� rP�e �. #��$ Q" � L�w�� �O#\" �p}5I� ¿.#�� �. )E�P¼ ��L}J �." �~�
,�6P�6 �. #��$ P�Q OK �L�P�z�� O"Pu P5[�. �XOP. KO�� #=��" OK �w L�w�� �K#p5X"

�L�KPz�� �qP̄Ã� o�~'6 �#�Q
+#5�w ,F#�¼� �. #�X$ �td�� Q" K�J ��#�q"Pl> 3#Ä�̄e" �"P. ��L}J �." ��
�L\ ¿-�� ��" �#� OK O#Ç\$ �#-5\" 8Ä#. (P�#i r��. �2#B �5� �L�w�� �O#\" �P>R~"
��#�q"Pl> +#5w �. KO"K �O#\" �w K�\ �L�"�J 5XMDU P> «O L�#. =DMDU P>Q ��" �4X"
�. � �5\�� "O �$ �w r#5[�~" ��R� �#� �. � ���» �r � � ��� �¯q�5�
 �W�OK�" n�PÃ�
OK ���z#��z �#��K#p5X" ¿-�� ��" Q" ��L}J �." ���4X" �KPw "L�" |�W�X �#\ P>"O
��. )E�P�¼ �" � P-��Ã~" �#�#> Py�K Q" P5�. ��Lt� OK )¼�_I� 4X" �KPw YO#:$
Q" ������ Æ� 3O��¼ �. �W�OK" P:" ��" �. �" �L�w�� �O#\" �O#> «O +#5w ,F#¼�
P. L�w'6 � L�w�� o�PÃ6 Z�~#Ä +#5w � �L�W��� Q" � KPy��� ��#�q"Pl> 3#t�tE6
+#5w �w ��#\ �"P. ��� ��#�q"Pl> 3#Ä�e" �K#�Q O"Lt� Q" "O YP:" �W�OK" �Ç��"

���4X" �KPw �K#p5X" KPw ��L� �" �. "O
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�$ �. �#��#[�QO"�J �O�K |�"�" H�O#6 �"P. ��L}J �." �w Py�K �I�O#6 ¿-�� ��
�X#�t~"��." ��. �WE~"�." �5\�� ,�"PÃ~" ,�"Pm � +O#=¯5~" +O#[� +#5w KO"K #¯Ç6"
+#5w ��" Q" ��P�:�" �." �� � ��L}J �." �� ���4X" 	� ���� �� ��� �¯q�5�
 �t��-~"

�L�P.�� �#�+O#=¯5~" +O#[� �#� �.
�r � � ��» �¯q�5��
 P��:�"��." |�#w Q" {�l� �O�K �"P. ��L}J �." �K#p5X" ��
O#��W. �#�#�> OK � P�y�K �#��O�K OK GŌ�� ��" Q" �" �4W�� ,�=Ä ��	�����
��w L�w�� ¿�#u� Q" �P�Wp6 P�:�" �." {�l� �O�K H�O#6 �"P. ���4X" �KPw �K#p5X"
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3O�¼ �. �" �	L��#XO �#�#2 �. � ���� �r �� ��� OK "O �$ �w
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� H�O#6 �. s¯}Ã5� K"�� OK �" � �K�. �P�Ã~" �}~" |`q �." �"P. 3#Ä�e" ¿.#�� Q" �Ç�
"O �" �w L�w�� �O#\" ��ÇE~" �. ��E� ��L~"�#h� �. ���e ��KO" � ���l� �#�q"Pl>
�O#�d~" ��ÇE~" �." ��E� "O �" ��#z �K�. �5J#X #�\$ #�q"Pl> OK ���Lu �~#XO Æ� #.

���L�#���
�#h�� 	�PpÃ> #�
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#�. ��w �-}d�� Q" s��uK YO"R�z � �#���e" P9w "LF �. �.#�5XK �"P. �" �w LXO��
OK U"�X� �. �K#�Q Q#�� 4X" �5\"K ��#�\$ P5�w �$ ��#�q"Pl> � �I�O#6 �#�����Q
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Q" �"��#[� �"��Ä �. L�"�6�� �L�K K"Ll. OK �"��#I.#5w OK "O #X#� Q" �"�IW� �w �KPw

�KP�z O"Pu {�-u KO�� #X#� +�5Ç� �5� K�>�
�.PÄ ¿.#�� OK �$ NJ#� #. L�"�5pz �IX #X#� �O#.OK �w ��"L��[�"K Q" �"Lw @��

�L��z�� P-Ã~"+#5w OK ��L}J �." �9� �L�"�5\"L� ��#�\$
OK � K#�� �#� �P�-Ç~" �X#�W~" "O �$ � 4\�� �.#5w Z5 ¯}� �"P. �#J R�y�B
4Ã�P\ ���"�u L��#� ����Ä ���" Pq � �y�> �5��ÇF 4X#�X �K#-� �. �$
�Ä�4X" �L[� ���6 �$ L��#� � K"K O"Pu ���K�J ��#I.#5w OK "O �$ �" �4J"KP2

oÃ�a ��. �>̄��6 #. �~� L�K��� #X#� �O#.OK "O K�J 3#Ä�e" ¿-�� ��L}J �."
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�5J#X �\�O �"O OK L�#. ��L}J �." 3"O#\" #X#� �#�5J#X � |¼" �O#.OK 3#Ä�e"
���KP�z O"Pu |¯�'6 KO�� ��� �}�W� ��"

�K�
�." R�6 ��M O#6#6 � {�l� o}5I� �#�"�P�#�Pq �-�N� s��Ä OK ���zPzK ���zP�
,�N�� ��. �O#�\" �"P�. "O �5¼Pq @�� �" LXO�� Ph� �. � KPw�� +N> "O ��L}J
�O#�\" ��#�}W� L��[�"K �. �" �w�O�e �. �K"K��� 4XK Q" ��#�� �#�X$ �#�"�P�#�Pq
P̄:��� ���X" �. �#JR�y�B ��� �L�"KPzP. OK �w �O�J#-~" ��L~"V�\ �#� �. L�w��
�#J ��mO" � ��L�$OK ��X" ��K �. �w�� ��[�#> L�F" �w L�w�� �O#\" R�� � ���K�.
�#�� ��. �K���� �P�Q� � L�5XP2�� 4. � K�. ��	���"P-~" ��K
 ���P. ��K O"LqPe
Q#�m$ ���X" #�. "O K�J 4�d}X �5�#=~" ��mO" PW2 � ��4\"K �K���~" �~�L~"LÃX

�L�w�� ��"O" x�~ O���6 4�_I\ Q" �~#Ä O#�W. �P��_6 ���A�� �" ���KPw
�}Ä Q" #��`Ã. �4X" �#�#\ ��P6��u � ��P5zOR. Q" �Ç� �#\ O���6 ��"
�}Ä �"L�#J �" �KP�\ P6P. Pe#J�.
 �" ¾qO Q" �`Ã. � L��w�� o�PÃ6 �"
�4W��� D�E¼ #���" #�" L���z�� �" ��K#> � PEX �O#.OK �`Ã. Q��� �	"O
� �Pi#�� �. �KPw 3K#Ä � Y��#. � 4X" vP�Q O#�W. �" �w 4X" ��" D�E¼

���L�"K��� �w �A�$ R�� � L�"K�� �w �B �$ �O#.OK {�L5X"

���K� L��z��� �" �R�y��B ¶K��J ���K ��. 4X" ��L}�J �." �O#\" ��� ,}d�
� L���w nP_�6 "O �����Q �w�$ Q" |-u K�. Z�"OL2 � �#JR�y�B ��K �����X�=�~"

�L�L\ �#�}W� #��$ Q" �`Ã. �Ç�$ #6 K�. ��" � �K�\ÈOR. �#[��"�P�#�Pq
�K#p5X" R�� �Py�K 4l~ Q" ��L}J �." �#JR�y�B �. ��X�=�~" ��K �K"K 4-W� OK
�S"� Æ� "P��Q 4X" OK#�� O#�W. +PÄ 3#�.K" OK �S"� ��" ���	��[=�~" ��K
 ��KPw
�L�uP�X OK ���#� ����#F�O �}W}X OK �#zL���\ �#�Ã� �. 4X" ��}�2 �L\ �5J#�\
��}w ��" �w��" 4t�tF OK �Ä�L�"�J �Æ\�y� #\�y�� L�#. "O �$ �XO#q 3O�¼ OK
#. Z��J �5J#X #�\$ �. �� 4�X#WF Q" 4X" �"��#[� �L�$ ��L}J �." +#5w OK
H�O#6 �5\�� O�h�� �. ��#�� �#�X$ �5��ÇF �#��}W}X �-�N� �#�����Q � ,�"N�

�K�J

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§



	�
�

�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.
�
�K

�
{�

"�
O#
�\

�
=
�2
{#
X
L�
L>

�O
�K

�#�4\���2
�. �#uP\ � �#.Pm �5~#FO � ��L}J �.#. o�PÃ5~" �#� �. YK�J �q"Pz��.�6" �v�O �� �zL�Q �#5X"K �O#.OK ��
��
 Pa#F �L�W��� /#BP�Q �~#t� �. L��w j�>O R�� � � ���� �P�#u �=�d~" 4��#6 �. L�E� D�E_6

�Py�K �.PÄ ¿.#�� {�J Q" ��L}J �." �q"Pz��.�6" �#� �. 	|[�q �;
,EQ .KDOGXQ
V C$XWRELRJUDSK\
 LQ 7KH OLJKW RI H[WHUQDO $UDELF VRXUFHV� /HYL GHOOD 9LGD MXELOHH

YROXPH � 5RPH� �����

�Æ�~#�� �O�K P_� OK ��L}J �." �#�5�~#Ãq� Pa#F �L�W��� P:" R�� �
,EQ NKDOGXQ
V DFWLYLWLHV LQ 0DPOXN (J\SW� VHPLWLF DQG RULHQWDO VWXGLHV� %HUNHOH\� ����� SS� ���

� ����

�� +LVWRLUH GHV EHUEHUHV HW GHV G\QDVWLHV PXVXOPDQHV GH O
$IULJXH VHSWHQWULRQDOH� $OJHU� ���� �

���� � � YROXPHV�

� ��Lt� Q" ��#� ��>P6 � #��L�Rz �K�. �L\ �5J#�\ #2�O" OK ��KQ�� �Pu |�"�" OK ��Ä ��L}J ��" �#� ��
K�J �" �\��"Pq Q" ��#�O � ��L}J �." �#�O#w �=�OL6 o[w �L\ P�#i � ��»� Q" YP-Ã~"+#5w

�4W�� Z�5pz �#> #=��" �w KO"K �-~#> �#5X"K
�>�XO#q �>P5� �L\ �}.#t� /#B ��" #. 3"O#\" �#�6@ � ���� r��. � #6 � �#�L}> ��

	�.P�Ä �5�
 /HV 3UROHJRPHQHV �#� #. 4XDWUHPHUH G
 (EQ .KDOGRXQ P�P6#w cX̄�6 O#. {�̄" ��Lt� ��
�L�XO /#B �. 1RWLFHV HW H[WUDLWV �Ä��=� �� #6 �� �#�L}> OK ����� {#X OK � D�E_6

�L\ /#B r��. � �P�#u 3�P�. OK ��Lt� Q" �Py�K 3#E�E_6 #�LÃ.
�� � �» �#�L}�> OK ����� #�6 ����� �#�~#�X ���. � ��>P6 ��W�"Pq �. ��X ¶K cX̄�6 ��Lt�

�L�XO /#B �. V�O#2 OK 1RWLFHV HW H[WUDLWV

�L�\ /#�B ���������� �#�~#�X OK V�O#�2 OK �w K�. �WÇÄ �"�IW� ��>P6 ��" ��K /#B
�L.#��� ��6#J �K�Q �. �w �L\ ���6 )� 5RVHQWKDO {#5�Q�O V5�"Pq cX�6 ��Lt� Q" �W�}y�" �"��>P6
����� {#X OK ��XO" ,�Ç\ P��" cX�6 L�L> D�E_6 #. �w 4X" �5�Wu #��6 L}> � OK �.PÄ �5� ��

�L\ /#B �P�#u OK
�v�O ��

&� *DEULHOL�� VDJJLR GL ELELRJUDILD H FRQFRQGDQ]D GHOOD VWRULD G
 ,EQ +DOGXQ�

5LYLVWD GHJOL VWXGL 2ULHQWDOL� �5RPH ���� � ��� OK
9RO�[ � SS� ��� � ����

�������» ] �=�e D�E_6 o�PÃ5~" R�� � ��� � �� � � � �»� � � ] � ; P-Ã~" �v�O �T�� �. ��
#=�$ OK �4X" K�>�� ��� � ��� � ��� ] � L}> OK ���l� � #�O#6#6 �O#.OK �"�L�w " P2 3"O#\"

�	�=�2 L}> ��Ã�
 K"K L�"�J �Py�K �#> OK "O |�#w CP\ �w KO"K �O#\"
OK �w �~#F OK �L�$ P56 3O�¼ �. ��}w ��" P-Ã~" OK �4X" ��z#��z ��L}J �." �#��5\�� OK O#6#6 gp}6 ��
�dJ �IW� o�PÃ5~" OK Phigp}6 4X" �L�$ Pde3O�¼ �.o�PÃ5~" OK � 	��� � ��� ] � ;
 ��Lt�

�K�\ �5qPz �L�L� ,6#w �#-5\" �"��Ä �. L�#. �� PdX ��» � � PdX ��� rO�
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��� U ��� ] � �� U ��� ] � ; P-Ã~" �v�O ��»
� � U ��» ] o�PÃ5~"� � U �»� ] � ; P-Ã~" �v�O ����#w Q" �" ,W� � YL~�6 ��#Wq" �"P.

���#JR�y�B� �#� 4E6 ��X" nO#Ã�~" �P�"K
�� U ��� ] o�PÃ5~" �� U ��� � �� U ��� � ��� ] � ; P-Ã~" ���

Q" ��ÇW� �#�> �KP� P5[�. ��w L�tq"�� �#X#�\ ,W� � ��JŌ�� �w KO"K �O#\" ��z#��z �#�#> OK �"
�L�\#. P5[�. #��$ Q" 3"Pp� K"LÃ6 OK �w L�5W�� ��KP� �#�> OK �Ç��" � �vP6 Q" #� L�.PÄ Q" #� L���Pz �K
OK � L�w�� 4W�Q ���Q �~#�\ 4�Wu OK 	vP6
 �Py�K � ���Q �.��> 4�Wu OK P5[�. 	+PÄ
 �~�"

��#�> ��#. OK �=�5�
��� U ��� ] o�PÃ5~" � � U � ] � ; P-Ã~" �v�O ���A��

Pa#F �L�W��� Z��T2 �v�O ULt� +#5w KO�� OK ��L}J �." �L�tÄ �O#.OK ���
,EQ .KDOGXQ� �RQ 7KH %LEOH� -XGDLVP DQG -HZV� OJQDFH *ROG]LKHU 0HPRULDO 9ROXPH � 3DUW � �

-HUXVDOHP� �����

��� � �� U �»� ] � ; P-Ã~" �v�O ��#J� �Æ}�� ��#d}X� �P��"� ���#�Ä ��" �L�K �"P. ���
�� U �»» ] o�PÃ5~" ��� U

��» � ��� � ��� #6 ��� � �»� � �� � �] � ; P-Ã~" �v�O �#JR�y�B Q" �" s.#X 3"O#\" �"P. ���
��P�m � ��» � �� �

��L}J �." �	��� ] � ; P-Ã~"
 KO"K ��#JRÇ�=. o�PÃ5~"� �#�. �#JR�y�B �O#.OK �¼�_I. |_q
��L}J �.#. o�PÃ5~"YK�J ��#��zL�Q �"P. �Ç� �4X" �KPw �K#p5X" �"��Ä ��" Q" Py�K �#> � OK ctq

�	�� U ��� ] � ; P-Ã~"
 ���O�w �. oX�� �"P. � ����
�U�pX�� � ��L}J �."� Pa#F �L�W��� P:" �. �v�O

�,EQ NKDOGXQ DQG MRVLSSRQ� � LQ +RPHQDMH D 0LOODV � 9DOOLFURVD� YRO� ,� SS ��� � �� � %DUFHORQD�

�����

�S"� �L�\ �K#p5�X" Æ�~#��� �O�K �#�}�W� ��JŌ�� P5[�. cX̄�6 �w �q"Pz��. �"P. �.PÄ C�d¼"
� L}> � � U ��� ] � L}> 	3RSSHU P2�2 D�E_6
 ��=� ��KP. �Pl6 �." �v�O �4X" ���>P6�

�� U ��� ]
� ��� � ��� � ��� � �� ^¼ � ; P-Ã~" �v�O �#��#[�QO"�J KO�� OK P5[�. 3#Ä�e" �"P. ���

�v�O �$ ��#�Q �"P.
(�*�%URZQH� /LWHUDU\ +LVWRU\ RI SHUVLD� &DPEULGJH� ���� YRO� ,, � SS ��� � ���

�#dl>��. Zt� �w L��z�� #=�$ OK � U ��� ] o�PÃ5~" ���A�� ��� ; � ] ��� U ��o�PÃ5~" ���
�K�. �5F"O � ��"ONz Y�J ���zP� Lu#q �w L�K"K ��"K" "O �#[��#.#�. �zL�Q #��$ "P�Q L\ ��� O#�W.

�. ��Lt� OK �w L�K�� |�Ç[6 "O ��L}J �." �Ä#�5>" �pW}q �5W�X �#wO" ��P5��� Q" �Ç� �4�-_Ä�
�K�\�� O#Ç\$ �.�J

��� ] � ; P-Ã~" OK �w �6O�¼ OK ��" PW2 � �. ctq KO"K �O#\" #=�$ OK ��»� ] � ; P-Ã~" �v�O ���
�KO"K �#JR�y�B PW2 O#�B P� �. �O#\" ��» � � ] o�PÃ5~"�
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¶3#qP_5� ��Wt6 OK ���� ] � ; P-Ã~" �v�O R�y�B �"PW2 �. �O"Nz "� �#�|E� ��#X" 3�#p6 �"P. ���
	�»� � �� ] � ;
 P-�Ã~"� 	��� � ��� ]
 o�PÃ5~" ��. �$ 3#��R> � Z�"PW2 ��. �#JR�y�B

�4W�� �"L�B sq"�6
���� � �» ] � �� U ��� ] � ; P-Ã~" ���

�L\ 4\"KK#� 	��D rO� �P�#u �IW�
 o�PÃ5~" Q" �.PÄ �¯dJ �IW� Æ� ��\#F OK ���� ] o�PÃ5~" ��»
�4X" �K�. � ���� � � ��� �#`� ©O OK �#JR�y�B ÈP� �w

,�#> Q" ctq �Ç}. �K�-� ��XO �#J Æ� �w�� �w KO"K �O#\" #=�$ OK �� U ��� ] � ; P-Ã~" ���
�>��L}J �." Ph� �.@4W�� YPW2 #� �" �#� �. �"� ¯ÇX @�� )qK#_6 �Ç��" � �5\"K 4.#�� �Ç�� YOK"P.

���� � �� ^¼ � ; R�� � ��� � �� ] � ; P-Ã~" ���
�P-Ã~" +#5w OK Py�K 3#Ä#>O" � ��� ] � ; ��Lt� �v�O R��

�y5pz L�KPw 4��ÇF L�ÃX�." {#-�K �. �w �#�Pph� �}W}X � ÈOR. �WF �O#.OK ��� � �� ] � ; OK
�KO"K

��P�m � �� U ��� � � U ��� � �»� � �� U �»� ] � ; P-Ã~" ���
�LW����� x�~ O���6 O��i �O#.OK �» � � U ��� ] o�PÃ5~" OK ��L}J �." ���

KPw O��i O���6 �#� �. �#dt> ��. Q" �P��" P��~"�"O�#� OK �5[� �Pu K#5[� #� K#5p� �#�~#X OK LÃ.�
�#�#\ Q" ��� Z�"OL2 �w K�. �#dt> �"L��#[��J Q" �PW2 |pÇ5� �" � L\ n�PÃ� P«� ¶6 �. �KP� KR� �w
YOK#� � L\ K��E� �#� �. #��$ Q" �Ww |pÇ5� �" � K�. �#[���Ä PW2 �#mPe �. P�6 ��" � L�K�.
�~�5W� #��$ P. PÇ. O#�K �#_u" #6 V2 K�. Q#. O#6#6 Æ~#�� ��� OK Z5XK � 4qPz ��Q �. "OZ�5mP¼
� #��Ã}�u � L�KP�w 3O#�m "O ��F"��� ���� �" Z6O" 4qO L�� � P�l¼ �#�X$ ��X �. V1X L\
#=�$ OK � 4qO ��O�X ��X �. �Ç�$ Q" V2 4X" |_p� �#\O#-J" �w L�KPw ,�PI6"O �#[�#�P�\
� 4[zQ#. YO�[w ��X �. V1X �4X" ,~#m K�J P�" P. "LJ � 4X" n�PÃ� �w K"K �#=�" ��#�R�B

��K�. Z5I5�#2 #=�$ � KPw L�uP�X L_u �" �w L���z�� O#-J"
����x�~ O���6 � ��L}J �."� �#� �. Pa#F �L�W��� P:" �v�O

,EQ NKDOGXQ DQG 7DPHUODQH� 7KHLU +LVWRULF 0HHWLQJ LQ 'DPDVFXV LQ ���� � �%HUNHOH\ �����

�4X" �L\ �O#\" ¿.#�� ��� �. #=�$ OK �w
�Py�K �#�#> � ��� � � ] � ; P-Ã~" �v�O V��" �. L�F" �O#.OK ���

�� U �»� ] � �� � �� U ��» ] � ; P-Ã~" ���
�» � �� ^¼ �#. ¿-�� ���x�~ O���6 � ��L}J �." �v�O r�uP. � O���6 ��. c."�O �"P.

�� U ��� � �� U ��� ] o�PÃ5~" ���
���� ] � ; P-Ã~" ���

�v�O +Pm OK O���6 {#�Ä" ��~�" �"P. ���
%� GH 0LJQDQHOOL� /DWLQ WUHDWLVH YLWD 7DPHUODQL ������

�K�\�� ��"O" �K�Q �. �W�}y�" ��>P6 � Pa#F �L�W��� �#�5\"KK#� #. �w
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��� U ��� ] � ; P-Ã~" ��»
��� U ��� ] � ; P-Ã~" ���
�� U ��� ] � ; P-Ã~" ���

��� U ��» ] � ; P-Ã~" ���
o~�¯�
 �� U ��� ] � Py�K �#�#> � � U �� ] � ; P-Ã~" R�� � �� U ��» ] � ; P-Ã~" ���

	P> «O +#5w
�W�OK�" �O#.OK �� U �� ] � �� U �� ] � �� U �� ] � �� U �� ] � ; ��Lt� �v�O ���

��W�"Pq ��>P6 � ��X" nO#Ã�~" �P�"K �v�O
*HRJUDSKLH G
(GUHVL� $� -DXEHUW �SDULV ���� � ���� � � YROV

��� ] � ; P-Ã~" ���
�v�O �L�W��� ��" �O#.OK P5[�. CP\ �"P.

9� %DUWKROG� 7XUNHVWDQ 'RZQ WR 7KH 0RQJRO ,QYDVLRQ� ORQGRQ� ���� � SS �� � ��

(QF\FORSHGFD RI ,VODP� V�Y�

�OK 	.DOLPXOODK +XVDLQ�� ��WF �¯}~" ��}w �~#t� �t��-~" O#:$ � �zL�Q �O#.OK
,VODPLF &XOWXUH �+\GHUDEDG� ����� YRO ;;9,OO� SS ��� � ����

���� ] �� ; vP-�O�6 D�E_6 |�#Ç~" P�:�" �." ��L̄~"RÄ ���
%URFNHOPDQQ *� $� /� � O � S� ��� �v�O ���
�v�O GŌ�� �"��Ä �. P�:�" �." �.#�QO" OKVXSSO� � O� SS ��� � �

%DUOWKROG� ,� F� SS� � � �

�L�K ���6 #> ��� Q" "O,~#d� �#�Q �$ OK OK#� �K#t5�" O�Ã\ � ��hÄ ��"L>� #. �L�W���� ��w L��z�� �"
��K�Rq" O#�W. Zq�X" O#:$ �. � 4\"K O#w � PX o}5I� K"�� #.

� #��#1X" OK �w ��L}J �." ��#�� �#�X$ H�O#6 �"P.� ��w 	� ]
 ��L}J �." �. �O#\" OK L~�6O#. ��Ph�
L¼OKL¼ D�E¼ ��KPw �K#p5X" �$ Q" �w P�:" �." #. �W�#t� OK L�K�� 3#Ä�e" P5�w �5W�Q�� #t�Pq$
<�P5W~ Ph� OK "O �$ 3�u �dt� �Ç}. �4X" �$ �K"K �#[� �"P. �[\�w ��L}J �." s�tE6 "P�Q 4W��
P��:" �." �=F �w H�O#6 ����a �"��Ä �. ,}m" ��L}J �." ��#�> H�O#6� �L��z�� �w #=�$ ����.��

7KH ODQGV RI 7KH (DVWHUQ &DOLSKDWH �ORQGRQ ����� S� ��
���K�\�� �KP�\
� � U ��� � ��� � �� U ��» � �� U ��� � � U ��� � �� � �» U �� ] � ; P-Ã~" ���

��P�m � �» U ���
��� � ��» � ��� � �»» � ��� � ��� � ��� � ��» ] �� L}> P�:" �." |�#w OK �e�.P� |_q �v�O ��»

�P�m �
(� *� %URZQH� /LWHUDU\ +LVWRU\ RI SHUVLD � ,� &� � YRO� ,,� SS ��� � ��� �v�O R��

��� � � U ��� � �� U ��� � �� U ��» ] � ; P-Ã~" OK ��W� �O#.OK ��L}J �." 3"O#\" ���
��� � � U ��� � � U ��� � � U ��� � �� U ��� � �� U ��» � �� U ��� � � U
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�v�O R�� �P�m � �� U ��� � � U ��� � �� U ��� � �» U
(� *� %URZQH� ,� &� YRO� ,,, S� ��

���#W� ��L~"+#�\ �O#.OK Z6#�#-5\" �. KO"K �O#\" �w
�v�O �L�W��� ��" �O#.OK ���

%URFNHOPDQ� *� $� / � � YRO� ,� S� ��� 	 VXSSO� ,� S ���

(QF\� RI ,VODP � YRO� ,,,� S ����

%DUWKROG� 7XUNHVWDQ� ,� F� SS� �� � ���

��5� �"P�� �W�"Pq �. �.PÄ �5� ��>P6 �
2� +RXGDV� 9LH GH 2MHODO DGGLQ 0DQNRELUWL �SDULV ���� � ���

SXEO� GH ,
HFROH GHV ODQ\YHV RULHW� YLYDQLHV� VHU� � ,,, YROV � � ��

; P-Ã~" �v�O �L�"�KO�$ UP-Ç�� 3O�¼ �. "O ��P-Ç�� �#� )�#-5\" 	r��. /#B DĒ_� #�
 ��L}J �." ���
�Py�K �#�#> � �� U �»� ] �

���� ^¼ � ��� ^¼ � ; �P�#u P[-~" O#-J" �q P_5I�~" �"Lp~"�." �v�O ���
���� � ��� � ��� ] � ; �}-u ¿>P� �"Lp~"�." �v�O ���

��� � �� U ��� ] � ; P-Ã~" ���
�� ���� �L�~ �� L}> ,�z n#u�" �O�K ����Ru L�E� D�E_6 �. Z�#��[�#> � �#JR�y�BH�O#6 ���

�v�O O#:$ ��" �O#.OK P5[�. 3#Ä�e" �"P. ���
%DUWKROG � 7XUNHVWDQ � ,� &��

(� *� %URZQH � /LWHUDU\ +LVWRU\ RI SHUVLD� ,� &� � VWRUH\� 3HUVLDQ OLWHUDWXUH� ,� &� � (QF\F� RI ,VODP�

��� U ��� ] � ; P-Ã~" ���
�L�w��� �O#\" ��L~"L�\O ¶�K��� |¼" �. ��L}J �."

�Pa#F �L�W��� P:" �v�O ,}d� ��" �"P.
$]HUEDLMDQ LQ MHZLVK +LVWRU\� 3URFHHGLQJ RI 7KH $PHULFDQ $FDGHP\ RI -HZLVK 5HVHDUFK� �����

1HZ \RUN � SS �� � ���

�	��X L}> OK )¼�_I�
 KO"K �O#\" "Lp~"�." �#� �. K�J H�O#6 Q" �O#�W. �#�#> OK ��L}J �." ��»
�" �� U ��� ] � ; OK ��� U �� �� U ��� 	��\#F
 ��� �� U ��� ] �v�O � L}>�"P.

�KO�$�� "O "Lp~"�." |�#w �#�
"O|�#Ç~"H�O#6 |��Ç6 {#X �" �L�K�� j#>O" 	�"�"Pq ��WE6 #.
 P�:" �." �. O#. L�B ZI�O#6 OK "Lp~"�." ���

�	��� ] � ; H�O#6
 KO"K �O#.��" OK �¼�_I� CP\ � L�"K�� 	� ����
 r � � ���
�v�O L��z�� Z�#5X #. P�:�" �." H�O#6 Q" #> ��� K�J �P�X OK ��W� R�� �

+RXGDV� S � � 	 ��� 	 ���

�� U ��� � � U ��� � �U ��� � �� U ��� � �» U ��� � �� U ��� ] � ; P-Ã~" ���
��� U ��� � �� U ��� � �� U ��» �
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�OK P�:�" �." ¿.#�� �v�O ���
%M |UNPDQ � %HLWUlJH ]XU *HVFKLFKWH GHU VWDDW VNDQ]LHL LP ,VODPLVFKHQ $J\SWHQ �+DPEXUJ� �����

SS� �� � ��

*� :LHW� /HV %LRJUDSKLHV GX 0DQKDO 6DIL� FDLUR� ���� � 1� ��� � SS� �� � ��R�� �
P�P6#w cX�6 V�O#2 �IW� Æ� U#X" P. �$ Q" �5�Wu ��>P6 ��L[� P[5�� )�#�6 Q��� ��� P:" ��" ���

��L\ P[5��
(� 4XDWUHPHUH� 1RWLFHV HW H[WUDLWV GHV PDQXVFULWV �3DULV� ����� YRO� ���

:� 7LHVHQ KDYVHQ� 5HFXHLO GH PDWHULDX[ UHODWLIV D ,
 KLVWRLUH

GH OD KRQGH G
 RU � SDUW ,� VW� 3HWHUVEXUJ������

O#w � PX Z�#��[wPÇ[~ � �#JR�y�B #. �w O#_.�" Æ~#W�Q" ��#�4�Wu �$ �. KO"K �O#\" P:" ��" OK
�cX̄�6 K�. �L\ P[5�� ÈOR. P:" ��" Q" �Py�K �#�4�Wu �KO"K

*DXGHIUD\ � 'HPRPE\QHV� 0DVDOLN DO � $EVDU IL 0DPDOLN DO � $PVDU � 3DUW �� ,
 $IULTXH PRLQV

,
 (J\SWH� 3DULV ����

����� �P�#u  {�" ZI.  O#_.�" Æ~#W� #\#2 �wQ L�F"$KPDG =DNL 3DVKD

)� 7DHVHKQHU � $O � 8PDUOLV %HULFKW XEHU $QDWROLHQ LQ � VHODFP ZHUNH 0DVDO
N DO � DEVDU IL

PDPDO
N DO � DPVDU� /HLS]LJ� ����

�� 4\"KK#� �v�O ���
�� U ��» �� � �� U ��� �� U ��� � U ��� �� U ��� �» U ��� ] � ; P-Ã~" ���

(� 4XDWUHPHUH� 1RWLFHV HW H[WUDLWV� YRO� ��� ,� &� S� ��� � ��� � ���� ��. L�Py�. ���
7LHVHQODYVHQ� 5HFXHLO� ,� &�� S ����

��. R��� �� � � U �� ] � � U �� ] � L}> ���� �P�#u O#_.�" Æ~#W� #\#2 �wQ L�F"
U�-�}w Pq�5W�Pw r�[� Æ� 3O�¼ �. ��L~"V�\ Q" �w 	� 4\"KK#� �� ]
 �" ,~#> 4\"KK#�

�L�w�� K#�
��»� ] � ; �R�� � ��� �O#�\ ��� � ��� ] � ; � ���» K#.$OL�F /#B ���tWÄ P=F �." ���

���� ] � ; � ���� �P�#u K#�Ã~" �." �5\�� ���
���� � ��� ^¼ � ; OK �" ¿>"P� �v�O R�� �

�OK v "P6�" �~�K �q v�X�" �OK ¿.#�� �v�O ��»
2ULHQWDOLD� HG� MR\QER OO� $PVWHUGDP� ���� � YRO� ,,� S� ��� �

.� 9� =HWWHUVWHHQ� %HLWUDJH ]XU *HVFKLFKWH GHU 0DPOXNHQ � VXOWDQH �OHLGHQ� ����� S� ���� ��

�OK �" �O#.OK ¿.#�� �v�O ���
+HQUL /DRXVW� (VVDL VXU OHV GRFWULQHV 6RFLDOHV HW SROLWLTXHV GH 7DNL � G � GLQ $KPDG E� 7DLPL\D

�/H FDLUH� ���� � S� ���� 1RWH O � S ��� 1RWH �� S ��� � ����

(� 4XDWUHPHUH� +LVWRULUH GHV 0RQJROHV GH OD SHUVH� SDULV� ����� S� �� ����A�� �v�O

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§



	�
�

�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.
�
�K

�
{�

"�
O#
�\

�
=
�2
{#
X
L�
L>

�O
�K

] � ; cdI~" �R�Pt� �v�O 	U�u#� P�X �. n�PÃ�
 �#t�#J ��" KO�� OK P5[�. 3#Ä�e" �"P. ���
����

���� ] s.#X ¿>P� ���#Ç~"OOK ��\#F � U ��� ] � ; �P�#u ��=� �KP. �Pl6 �."
%URFNGPDQ� *� $� /� � YRO� ,,� S� OOR� VXSSO� � YRO� OO� S� ��� �v�O ���

�." ��#`�. ,>#F �." �. ��#�CP\ #��$ �4X" �L\ 4XP�q �" �#�O#w #=�$ OK �w s.#X ¿>P� OOK �
�. �Ç�$ ��L. L�w�� �O#\" �#zL�W��� ��" �. ��L}J �." �� ] � ; ��Lt� OK �4X" �"Py�K � �5Ä#X

�L�w �O#\" ��#�p¼" ��L~"V�\ cX�6 #��$ O#:$ CP\
��� U ��� � �� U ��� � �� U ��� � �� U ��� ] � ; P-Ã~" ���

���� � �� ^¼ � ; P-Ã~" ���
���» �v�O ���

4XDWUHPHUH� 1RWLFHV HW H[WUDLWV� YRO ��� 3� ���� ��� � ��� � ��� � ��� � ��� � ���

7LHVHQODYVHQ� O�&� � S ��� � ���

����� �O#�\ ��� � �� ] � ; ���#Ç~"OOK ���
�v�O P5[�. ¿.#�� �"P.

(� 4XDWUHPHUH� +LVWRULUH GHV 0RQJROHV� O� &� � S� ���

���� � �� ] � ; #=�#�� OO «K ���
��� U �»� ] � ; P-Ã~" ���
��� U ��� ] � ; P-Ã~" ��»
�� U ��� ] � ; P-Ã~" ���

��» U ��� ] � ; P-Ã~" ���
��� � �� U ��� ] � ; P-Ã~" ���

���» ] o�PÃ5~" ���
��� � �� U ��� ] � ; P-Ã~" ���

�v�O �$ |�_p6 �"P. ���
9�9� %DUWKROG � 7XUNHVWDQ� O�&� � ORQGRQ ���� � SS� �� � ��

&� $OLJQH� 0RQJROLVFKH *HVHW]H� /HLS]LJHU 5HHKWVZLVVHULVFKD � IWOLFKH VWXGLHQ� +HIW ��

�/HLS]LJ� �����

9� $� 5LDVDQRZVN\� &XVWRPDU\ ORZ RI WKH 0RQJRO 7ULEHV� +DUELQ� �����

*� 9HUQDGVN\� �7KH 3UREOHP RI 7KH 5HFRQVWUXFWLRQ RI FKHQJKL] NKDQ
V \DVD�� +DUYDUG MRXUQDO

RI $VLDWLF VWXGLHV � 9RO� OOO � ���� � SS� ��� � ����

7ZHQWLHWK ,QWHUQDWLRQDO &RQJUHVV RI RULHQWDOLVWV

�/RXYDLQ� ����� SS ��� � ���

�K#p5X" ��5W�"�5� o�O�y�Pz � n�2�2 �/ ��QP. cX�6 #X#� �O#.OK #�U�O 3#Ã~#d� Q" �w ��pX'5� #�
����w
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+�5Ç� � |t5W� �u�tF �"�Ä��=� 3O�¼ �. "O #X#� K�>� #X#� �O#.OK K�J 3#Ã~#d� OK n�2�2
�L�"K�� R�y�B �#.Q Q" ��#p\ 3O�¼ �. "O �$ �Ç}. L�w�� O#Ç�"

�v�O R��
4XDWUHPHUH� +LVWRLUH GH 0RQJROHV GH OD 3HUVH SDU 5DVKLG� (OGLQ �3DULV� ����� YRO� ,� SS� FL[ �

FL[YOO

�v�O �#zL�W��� ��" �O#.OK ���
%URFNHOPDQQ

9�9�%DUWKROG

&� $� 6WRUH\� SHUVLDQ /LWHUDWXUH� $ %LEOLRJUDSKLFDO VXUYH\ �/RQGRQ� ���� � �����

(QF\� RI ,VODP�

��� &� /DQJOHV� 1RWLFH GH O
 KLVWRULUH GH 2MHQJX\] � NKDQ �1RWLFHV HW H[WUDLWV� SDULV� ����� YRO� Y�

SS� ��� � �����

�� ���� V�O#2 �XO#q �5� �#JR�y�B L�"�JP�� �R�� �
���» � ��� ^¼ � ; cdI~" �R�Pt� ���
�cX�6 #�4\"KK#� � ��>P6 #. |_q ��" �v�O

'H 6DF\� &KUHVWRPD7KLH DUDEH �SDULV� ����� YRO� OO� HVS� SS� ��� � ����

��� � �� U ��� ] � ; P-Ã~" ��»
�P�Ã~" �}~" |`q �." P:" OK #X#� ¿.#�� P-Ã~" ���

4XDWUHPHUH� 1RWLFHV HW H[WUDLWV� SDULV � ����� 9RO� ��� SS� ��� � ����

�KKPz �K�Rq" #X#� ���Lu ¿.#�� 4W�~ �. 4X" �5W�#\ �w
�� U ��� ] � ; �R�� � �� U ��� ] � ; P-Ã~" ���

��» U ��� ] � ; P-Ã~" ���
��� U ��� ] � ; P-Ã~" ���
��� U ��� ] � ; P-Ã~" ���

�Pa#F �L�W��� P:" �v�O �~�L~"LÃX �" �K��� P�Q� �O#.OK
:� -� )LVFKHO � -HZV LQ 7KH (FRQRPLF DQG 3ROLWLFDO OLIH RI 0HGLDHYDO ,VODP� 5R\DO $VLWDWLF

6RFLHW\�

/RQGRQ� ���� � SS� �� � ����

�� U ��� ] � ; P-Ã~" ���
���� � ��� ^¼ o�PÃ5~" ���

�Pa#F �L�W��� P:" �v�O
:� -� )LVFKHO� -HZV LQ 7KH (FRQRPLF DQG 3ROLWLFDO� OLIH RI 0HGLDHYDO ,VODP� 5R\DO $VLDWLF

VRFLHW\�

/RQGRQ ���� � SS� �� � ���
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��»� � �� ^¼ � ; R�� � ��\#F � � U ��� � � U ��� � �� U ��� ] � ; P-Ã~" ���
�� U ��� ] o�PÃ5~" �v�O ��L\ �K#p5X" �w�� �O#.OK �#�. �#�� �w

�#-5\" ��XK�. #. "O �$ #� �KPw �K#p5X" �Pz�5\KOQ �S"� Q" ��L}J �." �w KO"K ,=Ã6 �#> )Ãu"� ��"
 �W��#z #2 #. #� � �KPw

���\#F � � U ��� ] � ; P-Ã~" ���
�v�O �S"� ��" �O#.OK P5[�. CP\ �"P. ��»

9� 0LQRUVN\� +XGXG DO � 
 $ODP � *LEE 0HP� VHU� /RQGRQ� ���� � S� �����

�L��#��� Æ\�y� "O �$ �w 	�����#� �#t�#J
 ���#� 4X" �"�Ã}u L�uP�X OK �L��z�� #=�$ OK
�v�O R�� �

%XOOHWLQ RI ORQGRQ VFKRRO RI 2ULHQWDO DQG $IULFDQ 6WXGULHV� /RQGRQ ���� � SS� ��� � ���
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