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� KPw �XOP. �"�6�� �L�ÄY�O �X #. "O x�X �#��y5WWz!"PE¼ OKx�X �Ä��_� � �Ã�-e �#�����JO �XOP. ��O#pF �Rl� � #���#�z �O"��K �XOP. ��P5�"Pz�5q �#�\�O �

Q"Z�. "N~ � �K�. "P>" |.#u |�#X� ��P5�w #. 
x�X �K�6 ��"PE¼ �#��XOP. � ��Ã� 
{�" Y�O�#. �#�\�O �#�� Q"K�\ �#=�" P5}�#w � P5�. x�X �K�6��"PE¼ o�¼�6 �BP� �w4\"K �>�6 L�#. �K�\�� �5qPz O#w �. Py�K Y�O�K�K"K L�"�JZ�#w 
L�5W� ;PJP2 O#�W. ���Ã� �w 
#>P. �#����Q$ �. "O C"Pe Q#�� 
K�\ �#�. ��̄w ��#.Q #. �
��"�� �#�WÇÄ 
#�\O"Rz � |�#\ 
�td�� �O#.OK K�>�� 3#Ä�e" ��}w L�#. 
#��y5WWz ��"PE¼ 4\"KP. Q#m$ Q" |-u�K�\ ���6 ,X#�� �X#�t� #. �L�L> �X#�\���Q �[t� ��R~ 3O�¼ OK � K�\ �O�$KPz 
�X#�\���Q �#��[t� ��XOP�. � 4\"KP�. Y�O ��P�6"O#�w � ��P6D�E�¼ �"�6��� ��w 4X" �td�� �X#�\���Q #. ��#�\$ Q" V2 #��6�KPw +#I5�" "O #��y5WWz!
CP�e � ��w!"P�6 �#�-�� P�. "O #���$ L�#�. 
L�\ ^I�[� x��X �Ä��_� � �Ã�-e �#�����JO |E� �Ç��" Q" V2

�� 6WUXFWXUDO GRPDLQV �� %LDVHG �� 5DQGRP

L�#�. �K�LE� P� �. b�.P� �Ç��Ç6��S �#��XOP. �KPw ��Wt6 "R=� ���O#5J#X �#��K�LE�� �. �#[�#��y5WWz!� �5J#��\ ����B �#��K�LE��� |��Ä OK �O#5J#X �#��K�LE� KO"�� �O#�W. OK �KP�z 3O�¼ ��#z!"L> O�e�.�L�"��O#5J#X
�w �d�"P\ OK �4X" P�N1�#Ç�" ���qK#_6� � �	,�O"
 ��O�"L[�2� #. �3O�¼ �K �. #��y5WWz ��"PE¼ 4\"KP.,�6P6 ��" �. �K�\�� �5qPz O#w �. {�" Y�O )E�> P6 
KPw ��Wt6 �O#5J#X �#��K�LE� � #�LF"� �. "O ���Q �"�5.�L��\��� o�¼��6 
L��\��� �K"K ^�I�[6 ���� �O"L�#2 #. b#-6O" OK �w ��#��y5WWz #��6 �K�LE� P� OK �w!OK �w ��#��y5WWz ��}w ���Ã� 
Y�O ��" OK �K�\�� �5qPz O#w �. �qK#_6 �O"KP.����� Y�O 3O�¼ ��"P�mOK�L��\��o�¼�6 
L�O"K K�>� ����JO Q" �_I[� �td�� #� 4.#: cJ Æ� K"L5�"

�L�"��"PE¼ �#��P�z!�Q"L�" �}¼" ��Pz �K ���#�Ä �y5WWz P� DdX 4�Ãa� � #��y5WWz ��#`q 4�Ãu��	#��QOK ��"L6 �3#Ãdu �Q"L�" 
�}¼#q 
#��5XK K"LÃ6 
�.#�4�>
 #��y5WWz ��#`q 4�Ãu�� 	o~"	+$4[� � �zL\P2 
�zL\Q#. 
�O"��K 4��#t� 
�O"���#�
 �y5WWz DdX 4�Ãa� 	 +

�



�.#�4�>��
#��K"K 4\"KP. ���

�� 2ULHQWDWLRQ �� KRFDO PDJQHWLF DQRPDOLHV �� 2ULHQWHG FRUH EDUUHO

K"L5��" 3����Q$ � cX��6 #`�q OK �$ ���.#�4��>� 
K�\ �5qPz Ph�OK ��dW� �EdX �y5WWz �w �6O�¼ OK4�> #� K"L5�" � sq" DdX Q" ,�\ �K�\�� ���Ã6 �$,�\ ��P5zOR. cJ |�� � L��O #� 
�$,�\ O"Lt� ��y5WWz!� ��uO�X KLÄ Æ� #. ,�\ 4�> #� K"L5�" �K�\�� �P�z!�Q"L�" �Ãu"� {#�\ Q" 4Ä#X �#��.PtÄ 4�> OK ,�\������ #� »����� �|9� 
L��\�� "L> �� Q" R��� Æ� #. �K ��" � K�\�� �K"K �#[� ��uO �K KLÄÆ� #. ,�\�	� |Ç\

�E� ��" �. �w��#��P�z!�Q"L�" 4uK �4X" <�X,�\ �U#1�w Q" �K#p5X" #��y5WWz �.#�4�> ���Ã6 Y�O��P6�K#X
�y5WWz DdX �O"���#� �>OK 
x�X ����JO ��#`q YP5Wz � �XP5XK 4�}.#u |9� �}�"�Ä �. K�\�� �#=�"�PJ�#�. � 	�W�e#�l�� �#���#�w ¿�=6 #� ��$�"O �#�}�O 
���$ �#��~�~ Q" �\#�
 ��W�e#�l� �}E� �#��O�>#�P9w!"LF 4�> 
U#1�w #. 4�"Pu Q" |-u �w K�\�� K#��[�2 ��#W�" �#dJ Z�#w �"P. �4X" �5W."� ��#W�" �#�#dJ�L�$4XK �. <�X,�\ #. ,�\
P�Q OK �ÇE� � vQ#� �Ç�5X�2 #� ��"�t� rO�Æ� �K"K O"Pu #. 
4X" O"L>�� #� O"���#� �QOK DdX �w ��#�#> OKQ" �5�Wu �L�"O #. 
KO"K ����JO�y5WWz Q"�dJ #��6 �w�F�dX OK���A�� �KP�z�� 3O�¼�P�z!�Q"L�" U#1�w!KPw4uK L�#. #��y5WWz 4\"KP. �#�Q OK �K�\�� PW�� �.#�4�> ���Ã6 
�QOK�zL\Q#. |J"K �. 8E. KO�� �uO�3O�¼��" P�m OK 
L\#. �y5WWz K"L5�" P. K��Ä 	����JO DdX
 KP�z�� 3O�¼ �P�z!�Q"L�" �$ OK �w �EdX #6�KPw C�¼" "O �L\ �P�z!�Q"L�" P�K#t� L�#.
�Rl� Q" �\#� ��#`q 3#_5I� �Ç�$ bP\ �. 
4X" �P�z!�Q"L�" |.#u ��#�z Æ� OK ÆB�w �#��y5WWz �.#�4�>4�> P�z!�Rl�� ��B ��#�O"R." �L\#. P�N1�#Ç�" ��#�z �O"��K ��t5W� �L�#[� �Ç��" #� 
L\#. ^I[� �L\ �O#pF#��y5WWz �.#�4�> ���Ã6 �"P. R�� ��#�z]�_I� /�ÇW�P2 � �O"KP-WÇÄ ��.O�K 
����R��}6 ��.O�K ���5q#��#�� ��. ��\�O Q" �L�\ KP�J x��X �K�6 Æ� OK #��y5WWz �.#�4�> �P�z!�Q"L�" �"P. �L��O�� O#w �. ��#�z OK

�� ,QWHJUDO VDPSOLQJ PHWKRG

�K�\�� �K#p5X" ���BO#1Ç� �P�z!������

�



KO�� �K�LE� OK #��y5WWz Q" �K#�Q )5-W� K"LÃ6 �.#�4�> L�#. #��QOK �5XK 3#_I[� � K"LÃ6 Q" ��#z!$ �"P.

�� %URZQ� ���� �� 6\VWHPDWLF MRLQWV �� 1RQ � V\VWHPDWLF MRLQWV

���L. ��KPw K#��[�2 KO�� ��" OK ,X#�� �KLÄ �"��Ä �. �"�5. "O �P�z!�Q"L�" ��» L�#\ �K�\ �P�z!�Q"L�" �XOP.�#�Q OK �L�XO �"�I~K �=�5� �. �P�z!�Q"L�" �P5�w K"LÃ6 #. �"�6�� 
L\#. P5�h�� x�X �#��y5WWz �BP� �w4X"� �h��#�� j"���" Q" �h�� �#��QOK �5XK � #��QOK #6 K�\ Z\�w L�#. 
3#Ä�e" 4\"KK#� � ��"PE¼ �#��XOP.P�#h6 �� �Q"�� Z�. � �w � ��"L� b�dJ 3O�¼ �. �[t� � "PE¼ OK ���h�� �#��QOK� �L��\ Æ�Çp6 �qK#_6@�� �. ���h��#� �#��QOK� �Ç��" �=�5� �KO"K �qK#_6 �FPe 
�h��#� �#��y5WWz �zL�w!"P2 �w�6O�¼ OK 
L��w���#��y5�WWz Q" �O#��W. �L��\��� K#=�" �}E� �#�[�6 KPÇ}�Ä P:" P. ,}m" � L�O"L� s}Ã6 #��QOK �5XK Q" Æ�¿du �}-u �h�� �#��QOK #� �y�X ��� �K �P-�� |E� OK � L�5W� #�E�" �"O"K � �h�� �F�dX �"O"K �qK#_6�L��\��
#��K"K Z�#�� ���

��w 4X" �#6��w cJ Æ� 3O�¼ �. �[t� OK #��y5WWz �.#�4�> �. b�.P� 3#Ä�e" ��"O" Y�O ��P6�K#X 	o~"Æ� 3O��¼ ��. �QOK ,��\ 4��> � �#6��w ¿e#�u c�J Æ� 3O�¼ �. ��� ,�\ 4�> �4X" �$ K"L5�" nPÃ��	+ �� |Ç\
 K�\�� �XO K"L5�" cJ O#�w OK �w4X" P2�6 �Ã}aO#�B
#���$ ��"O" � Z�#�� ��E� 
x�X �K�6 Æ� �#��QOK �5XK K"LÃ6 � �.#�4�> KO��OK |�#W� ��P5��� Q" �Ç� 	 +�#��\�O ��P6#���z Q" �Ç� �4W�� P�N1�#Ç�" ,}m" #��$ Æ� Æ� Z�#�� 
�[t� K�LE� �#`q |�~K �. "P�Q 
4X"�K#��Q KO"�� �LÃ. �X O"K��� Æ� OK �4X" ��LÃ.�X �#�O"K���� Q" �K#p5X" #��y5WWz ��#`q 4�Ãa� Z�#��� #����"K 4�Ãa� 
x�X OK K�>�� �#�5J#X Py�K � #��y5WWz ��#`q 4�Ãu�� 
�O#5J#X �#��K�LE� ��}�>Q"�	� |Ç\
 K"K �#[� �"�6�� Ph�KO�� �Q#X #. "O #��$ ��� �d."O �PJ�#. � #��#z!��Ç6

�� 5RVH GLDJUDP �� 6WHUHRJUDSKLF QHWV

Y�O��" oÃa �4X" ���JPW}z O"K���� Q" �K#p5X" 
�.#�4�> �. b�.P� �#��K"K Z�#�� �#�\�O Py�K Q" 	 ;�5XK P� cX�5� ,�\ �w K�\�� K#��[�2 |Ç[� ��" ¿qO �"P. �4X" #��QOK ,�\ �K"K �#[� OK �$ ��#�"�6 �LÄK�J OK �P�z!�Q"L�" �P5[�. K"LÃ6 �w "O ��#�RwP�6 �w4X" ��" #�O"K��� ��" Py�K^t� �K�\ �5\�� �$ O#�w OK �QOKL�K�� �#[� ÆB�w �R��$r"Pm" �E� �. "O P5�w �w!"P6 #. �#�RwP�6 � �K"K ��}> ÈOR. �Q"L�" Q" Z�. 
L�"�K"K �#>�	�|Ç\

3�Ç[� ¿qO ��a 
�Æ�q"Pz��P5X" �#��Ç-\ OK #��y5WWz Z�#�� � ��Pw �#�P��_6 �P�zO#w!�. #. �Q�P�" 	 K�#��Ç-\ �P�zO#w!�. #. #>��" OK �K�\�� ��XP6 #��QOK �5XK � #��QOK ��#`q 4�Ãu�� Q" �t�uK P��_6 
�5pzZ�2

�



�K"KZ�#�� 	�y5WWz ,du
 �dt� Æ� #� ���hÄ �P�"K Æ� 3O�¼ �. �y5WWz P� 	4��\" �Ç-\ �9�
 4F#W� ��,du Q" 
3#Ep¼ ���hÄ P�"�K �XO �#> �. 4X" P5�. 
��5W� �O�.�O �K"K �K#�Q K"LÃ6 #. �w �KO"�� OK �K�\���zL�w!"P2 4}Ä �. �w�6O�¼ OK 
#��K"K ��" |�}E6 � �XOP. �#�Q OK ����w �K#p5X" 	�Ep¼ P. K��ÄcJ P��_6
 #��$,d�u RwP��6 ��P5[��. |E� 
�w!"P6 �� �#���E�� �XO 
KPw ���Ã6 "O #��QOK �5XK �.#�4�> )t�uK �"�5� #�-du�	� |Ç\
 L�K��4XK �. "O3#Ep¼
�O#�\ �w,�6P6 ��" �. �KPw �L�.�>OK "O �y5WWz �#��5XK �"�6�� 
L\ ��}Ã� #��y5WWz �.#�4�> �Ç��" Q"V2P64����"��w �#��5�XK ��. ,�6P�6 ��. � K�\��� �5qPz Ph�OK �5XK ��P5�"�"Pq � ��P5~�"L5� 
��P5�h�� �"P. �
L�O"Kx�X �O"L�#2 OK �w�[t� �#�-� P. �"�6�� ���A�� "O #��QOK �5XK �K�\�� �K"K]#_5J" �LÃ.�#��O#�\�KPw �O"Nz!�O#�\

�� 3KRWRJUDPHWULF PHWKRG

��P5�"Pz�5q Y�O ���
�XOP�. � 	�y��X �O"���K
 Ph�KO��� ZI�. Q" 
Z\��2 �"O"K oÄ#`� �#�P��_6 ���6 #. �P5�"Pz�5q Y�O OK�. �K�\�� P�N1�#Ç�" � ���Ã6 �y�X �O"��K OK K�>�� �#��y5WWz 3#_I[� Py�K � �.#�4�> 
#��$ �1ÇX��P5X"Ph� KO�� DdX �.#�4�> #��$cX�6 �4�"Pu 4��O |.#u �y5WWz P� ��O OK 
�dt� � |u"LF 3#_5I� O�h�� ��"|.#u ZI. �L\ ÆB�w #. �KO�$OK �[t� �. K#�Q O#�W. 4uK #. "O ÈOR. C�dX �"�6�� Y�O ��" #. �K�\�� ���Ã6�L.#��� Z�#w 4ÄPX �. #��P�z!�Q"L�" 4uK 
�y5WWz 4��O
�KO"�� OK �L\#. Ph�KO�� 
C�dX Q" �K#�Q K"LÃ6 �.#�4�> �w4X" �K#_5u" ��#�Q �P5�"Pz�5q Y�O Q" �K#p5X"Y�O 
4X" UP5XK |.#uP�m #� � O"L�#2#� �Ç��" #� KP�z�� O"Pu �W�e#�l� �#��O�>#� Æ�KR� �XOP. KO��DdX �w!"O #��XOP. ��" �K"K �#=�" ��E� � Q#�� KO�� |�#X� �O#.OK �"�KP[q 
��"K" OK �4X" �K#_5u" Y�O #��6 �P5�"Pz�5q����w�� O�P�

�



��"O" ��E� 	+ 
,�\ 4�> �,�\ 
K"L5�" �LÃ. �XZ�#��	o~" �x�X o�Ãa C�dX �.#�4�> Z�#�� �� |Ç\�[t� OK KPp�� �y5WWz Æ� Z�#�� ��E� 	; 
YO"Rz �5� OK 	�o~"� 4~#F OK ,�\ � ,�\ 4�>
 �.#�4�>	���� 
�#�O#�Ã�


�



4��\" Æ�q"Pz��P5X" �Ç-\ ��O P. #��y5WWz Q" �5XK �X �zL�w!"P2 Z�#�� �� |Ç\�KO"K �tq" 4~#F Z�. � �w¬ P64���" �w �QOK �5XK � L�K��Ä Py�LÇ� P. )-�Pt6 « � , �}¼" �#��QOK �5XK
�



� Q#�� KO�� |�#X�
�}�FP�� �PJ�#�. � �O"KP-�WÇÄ �}�FP�� 
��#X#��\ �}�FP�� � #��XOP. ��" 3�#p5� �}FP� �X �"P. �Q� |�#X�� 4X" P�Q CP\ �. 
�~P5�w �O"KP.�[t�

�� 5HFRQQDLVVDQFH VXUYH\ �� 2SWLFDO VTXDUH �� $EQH\ OHYHO

�X �5I6 ��O P. �w ��#X#�\ O"K��� � ���.$ +#�Q"P6 
��O�� �#���z � |�#\ 
���#X#�\ �O"KP.�[t� |�#X� 	o~"�4X" �L\,_� ��#2
�O"KP�.VÇÄ ���.O�K Æ� #�. �"P�� 4�~�K��6 Æ� � Q" 4X" 3O#-Ä 4�~�K��6�5q ���#2 �X � 4�~�K��6�5q 	 +

�� )LGXFLDO PDUNV �� 7DUJHW �� &RQWUDVW

;#>�Ä" #. �XLÄÆ� �. R�=� ��.O�K ��" �L�w�� �XO R�� "O �}¼#F �VÇÄ ��\#F ���Ä 
��.O�K ��O"KP.�[t���" �Ç��" �"P. �4X" Q#�� KO�� R�� �y�X �O"��K��O P. ,_� �"P. {P5�w �	4zO#6
 ��#[�Z\ �4X" ½#�m" |.#uKO��� x�X DdX #6 �}¼#q ������ �#\K#Ã." ��P5ÇB�w L�#. 
L��\ �L�K �1ÇX��P5X" 4~#F OK �.�J �. #���#[���»»�5�\"K ��q#w R�#�6 �}¼#F L�pX � �#�X VÇÄ OK �w K�\ +#I5�" �"���z �. L�#. #���#[� ��" x�O �L\#. �XOP.�#�WÇÄ L�L=6 � {P5�w �"P. ��"PE¼ O��i3"R��=6 �#Ç�" 3O�¼OK
VÇÄ O��i |�#X� 
�X#ÇÄ �}�q �L�\#.�L�Q#�� KO�� |�#X� Py�K Q" <�XO�� � 	{�-u |.#uP�m �o�Ãa �Q"KP2O�� �"O"K

�� &RQWURO VXUYH\ �� 7ULEUDFKV �� 7ULSRG WDUJHWV
��� 3OXPELQJ GHYLFHV ��� 6XEWHQFH EDU ��� 6WHUHRFRPSDUDWRU


�Ç�52" ��{�m#\ 
���#2 �X ��O P. Pt5W� �#���#[� 
���.O�K ��#2 
��#2 �X � ��~P5�w �O"KP.�[t� |�#X� 	 ;����tq" 	P��
 ^J#\
Æ� L�#. "O |�#X� ��" �Æ�6#��6" 4-: O"R." �"P�� �. ��O�6"O#1�w��P5X" #� �1ÇX��P5X" 	3�2
 ��XP6 |�#X� 	 K�KP�z O#w �. �L�QO�4W�P5�" Pz�5q

� O#wY�O
� �X#�ÇÄ ���.O�KO"Pt5X" �"P. ,X#�� b#t� ���Ã6 ��#X#�\ �O"KP.�[t� nL� � ��#X#�\ �O"KP.�[t� 	o~"L�#�. ���A��� �}�FP� ��" OK �	� � � �#�}Ç\
 4X" �XOP. KO�� �y�X DdX ��O P. #���#[� ,_� ���A��

��



�"L��� ��#u � �tq" �#�"�Q 
Q#��KO�� 4uK 
K�\ �O"KP-WÇÄ 4X" O"Pu �w 	�"�O"��K
 DdX j#p6O" ��B �KO"��O"Pt5X" Ph� Q" ��#�5�K�LE� 
3�#F �O#�W. OK �K�\ ^I[� �tq" 4~#F Q" ��.O�K �zL\<w �"R�� � ��.O�KDd�X P. K��Ä �#Ç�" LF #6 ��.O�K O�E� �w 4X" �$ ,X#�� c�"P\ �}w O�e �. �	� |Ç\
 KO"K K�>� ��.O�K�L\#. �y�X �O"��K

�� %DVH /LQH �� 5LVH

R��� ��#2 Py�K �#�5�" OK �KP�z�� O"Pu �.#I5�" �	Q#.
 ��#2 �#�5�" �K Q" �Ç� OK 4�~�K��6�5q � �O"KP-WÇÄ 	+� ��KO�� �"R�� �K�\�� ��P~�"Pu �y�X �O"��K 4�X �. ��.O�K � �L\ Q"P6 �#y5XK �KP�z�� O"Pu 	4zO#6
 ��#[�OK � K�O�� {�"Pu Py�K �#y5W�" 4�X �. /�ÇW}6 �KP�z�� O"Pu �X#ÇÄ ��.O�K OK �}�q �L��\�� ��h�6 <�X�#�Q��#[� �4�~�K��6�5q V1X �K�\�� �#=�" �O"KP-WÇÄ 4X" 	Q#.
 ��#2 �4�~�K��6 P. K��Ä��.O�K O�E� �w�5~#F�K�\�� O"PÇ6 r�q L��$Pq � �L\ #>�.#> �.#I5�" ��#2 �#�5�" �K �#y5W�" �K OK
Q" |-u 
L�5\"L� "O �Q�c�"P\ #�WÇÄ Pz!" #6 L��\ P�#i ��"PE¼ ��#IÇ�O#6 OK �X#ÇÄ �#��}�q �w K�\�� K#��[�2�w K�\�� K#��[�2 �$ P. ���Ä �K�\ �5qPz L�L> �#�WÇÄ 
L��\ #>�.#> ��#[� ��X#ÇÄ ��.O�K 
��#2 �X �5I6 �Ç�$�K�\ �P�z�}> |¼#F �1ÇX��P5X" ;�Q OK ��#X P��l6 Q" �\#� �#�6�#p6 Q" #6 K�\ �#=�" 4ÄPX �. �O"KP-WÇÄ
�dt�� � |u"LF 3#_5I� ���Ã6 �"P. 
L\ |��Ç6 �O"KP-WÇÄ 3#�}�Ä �Ç��" Q" V2 � �~P5�w �O"KP.�[t� 	;�X#ÇÄ ��.O�K �"�6�� O�h�� ��" �. �K�\�� �#=�" �~P5�w �O"KP.�[t� 
VÇÄ ;�QÆ� Z\�2 �K�LE� OK ��#[��K"K �#=��" �.#I5��" ��#2 {�e �#�5�" �K P� Q" "O ��R~ KO�� ���"Q �#��P�z!�Q"L�" � 4\"KP. 4�~�K��6 ��O Q" "O��}Ã� #��$3#_5I� �w�Py�K �#y5W�" �X |u"LF � #���#[� {P5�w �"P. ��#u � �tq" �#�"�Q ��Pz �K ���Ã���"P.#�.��#2 {�e �KPw ���Ã6 �¿�qP6 cX�6 "O ��.O�K 4�Ãu�� �"�6�� �OR�~ �#�5�" Pu ��" s�Pe Q" �K�\�� 4�"Pu 
4X"�Q"L��" Py�K �#y5W�" Q" �$ �L�#[� � ��.O�K ��#2 �#y5W�" Æ� OK �tq" 	P��
 ^J#\ Æ� �K"KO"Pu #. "O �.#I5�"�#=�" ��#2 {�e �#�5�" �K Q" "O |�Ä ��" �K�\�� �-X#E� �tq"^J#\ ���"Q ��y�#�� Q" �K#p5X" #. �}¼#q �L�P�z���L��K��
Æ� Q" |¼#F Z\�2 �w�6O�¼ OK �K"K ]#_5J" "O �O#w Q�OÆ� L�#. VÇÄ ;�QÆ� �. b�.P� 3#�}�Ä �"P.�"P. �L�L> �#��#y5W�" � K"K Z�"Rq" )-u#Ã5� "O ��#2 {�e �"�6�� 
L�#\�1� "O Ph�KO�� �td�� �#�6 VÇÄ ;�Q�KPwo�PÃ6 �O"KP-WÇÄ � ��.O�K O"Pt5X"

��



O#w �. <�#5� |�}E6 �"P. �w4X" �"��#�P. �. �5W." � Q#�� KO�� �O"KP.�[t� 3#Ä�e" � �O"KP.�[t� 3#Ä�e" 	 KOK �Ç�#�A���
 L\#�. �L\ �#=�" �#WÇ� ��.O�K �#�5�Ãu�� Q" 4�~�K��6 �#�5�" Pu Pz!" 
�}wO�e �. �K�\�� �5qPz!� 
����Q �5W�X OK 4�~�K��6 3#_5I� �Q" L�6O#-Ä Q#�� KO�� �O"KP. �[t� 3#Ä�e" 
	K�\�� |�Ä �O"KP-WÇÄ�L\#.�L\ �P�z!cX�5� �-X#�� �E� �. �w #���#[� 4�X �. 4�~�K��6 ��#u � �tq" �#�5�" Pu
|�}E6 P6��1�#w #. ,}m" �L\ �O�$KPz3#Ä�e" 
�Q�P�" �w4\"K �>�6 L�#. � �O"KP.�[t� �#�}�Ã~"O�5XK 	 ��Y�2�� �td�� VÇÄ �$ P. ���Ä� K�\ ���6 �t�uK �#�5\"KK#� L�#. 3#Ä�e" �O�$KPz�#�Q OK�}wO�e �. �K�\��� K�\ �O�$KPz R�� P�Q 3#Ä�e" � K�\ ÈOR. L�#. O�#=� VÇÄ �KL�#�. 
4X" Q#�� KO�� �O#�$ �#��}E6 �"P. �.#�4�> �K"LÃ6 #��$ OK �w ��#��K�LE� �L\ ÈOR. VÇÄ ��O OK4uK #. L�#. #��$ ��"L6 ��.#�4�> 
|E� �. b�.P� 3#Ä�e" �w�P5��� �#��y5WWz L�#. �$ P. ���Ä �K�\^I[�4�"Pu �dt� �» #6 
{#Ç\" ��" ���Ã6 �"P. 
�}wO�e�. �L��\^I[� �L\ÈOR.VÇÄ ��O OK 
K�\ ���Ã6 �P5[�.�4X" �q#w!
3O�¼ OK �~� 
L�P�z�� O"Pu �K#p5X" KO�� )��t5W� �XOP. �"P. �p�� �#��}�q {��Ã� O�e �. � �L�#[� Y�O	 �

�� 'LDSRVLWLYH �� 7UDQVIRUPDWLRQ PDWUL[ �� OHDVW VTXDUH

O"Pu �XOP. KO�� "O #��y5WWz Y�O ��" #. �-u �w �"�L��w 4\"KP. �KPw ���6 R�� �4-9� P��#_6 �"�6�� |�#�6�4X" ��P�6 4Ä#X L�B ;#5E� O#w Q#m$ OK 
�K"L�
�K�\��4-: 4J"��Ç� 3O�¼ �. #�5�" Pu �=�5� �4X" Q#�� KO�� �dt� � 3#_5I� |u"LF 
Ph�KO�� DdX P� �"P.KO"� )��t5W� �Q�P�" 3#Ä�e" ��" �4X" Ph�KO�� �dt� ] � \ 
[ �$ {#-�K �. � LwÆ� � |�#\ �L\ 4-: 4�"Pu P�Q" �L��w 4\"KP. �L�5W� LF"� LwÆ� �"O"K LF"� �y5WWz Æ� �. b�.P� b#t� ��� {��Ã� O�e �.�K�\�� P6��1�#w!�LÃ. �K�LE� �. �XOP. KO�� �K�LE�Æ� Q" �PJ�#. � �LÃ.�y5WWz �. �y5WWz Æ� Q" 
LÃ.4�"Pu �. 4�"Pu Æ�L\#. �KPq �#���"O #6 L��\��^I[� �L\ÈOR.VÇÄ ��O P5��� �#��y5WWz ��» K�LF �L�K�� ��"K" "O O#w!OK �� Q" |t5W� {P5�w �K"LÃ6 �L��w 4\"KP. �w K�\�� K#��[�2 �K"K L�"�J �#=�" "O �LÃ. �#�P�Wp6 � P�-Ã6 �w!�L\ L�"�J O#Ç\$ �~#�5F" �#�#dJ ,�6P6 ��" �. �L�K �#=�" 
��"PE¼ U#�t� OK 
3"L�#[� 4uK KO��
3#Ä�e" � �F� �~P5�w �O"KP.�[t� �#��K"K � Q" L�6O#-Ä 3#-X#E� �"P. Q#�� KO���X#X" 3#Ä�e" � 3#-X#E� 	 Q3#_5I� |�L-6 � Q" L�6O#-Ä �¼�J O�e �. �P6��1�#w 3#-X#E� ��I� �O"KP-WÇÄ Q" |¼#F P6��1�#w OK �L\4-:P� ��O P. �3#Ã.P� ��P5�w Y�O Q" �K#p5X" #. LÃ. �}FP� OK ��|�L-6 V�P6#� K#=�" � ����Q �5W�X �. #���#[��}FP� ��PJ$ �K"K �#[� ,�\ 4�> �,�\ #. �"�6�� "O �L\YQ"P. C�dX �K�\��YQ"P. �F�dX 
b#t� Q" ��Pz!� O"Lt� OK �L\ K#=�" �#dJ P9w!"LF 
]#J �#�Ç��Ç6 Q" �K#p5X" #. �4X" �~#�5F" �#�#dJ �-X#E� 
#��XOP.�K�\��^I[� �dt� P� ,�\ 4�>

��



� KO"�� P�#X
�}��q �L�P��z O"P�u �>��6 KO�� 
4X" �L�$ P�Q OK �w #dJ �L��w K#=�" ¿.#�� L�#. �P5�"Pz�5q �#��XOP. OK 	o~"Q" O#�WÇ�" 
����Q �#�E��" 
�~P5�w �O"KP.�[t� L��$Pq 
#��K"K 4-: Y�O 
��XP6 O"R." 
�X#ÇÄ ��.O�K 
�X#ÇÄ

�� 2SHUDWRU

�L\ �KP�\P. �w #�#dJ Py�K j"��" #. �W�#t� OK 
�#y5XK �L��w 4\"KP. �#dJ ���L��w 4\"KP. �PJ�#. � PpW�6"#dJ � �L��w 4\"KP. cX�6�LÃ.�X vOKOK4�K�LE� Q" �\#� )6L�Ä #dJ ��" �KO"K �P5[�. 4���" ���Ã� 
4X"�. 4X" O�-=� �L��w 4\"KP. 
L\#-� Da"� �y5WWz P��_6 �w �KO"�� OK 
{#9� �"��Ä �. �4X" P�Wp6 � P�-Ã6 OK{�e� 4-W� �KPw P5zOR. #. �w K�\��Z\�w ���Ã� �KP�y. ���_6 �#y5XK O�#�\ ��#[� 4�Ãu�� KO�� OK �"�I~K�K�\ �5\"K �#y� ���#2 �~�-u |.#u LF #6 #�#dJ ��XOP. KO�� DdX #6 ��.O�K Q" �}¼#q� �. ���#2
�5F 
�X#�\���Q �#�5J#X Py�K � #��y5WWz ^�I[6 
L�"�L\ �KQ"�� #� ��R=6 3L\ �. �w��#��y5WWz OK 	+OK 
�qPe Q" �4W�� Q#XO#w K#�Q �P5�"Pz�5q Y�O �P�zO#w �. �d�"P\ ���B OK �4X" |Ç[� R�� Æ�KR� �}¼#q Q"P-5Ã� K#�Q 
�$ ��O P. ��5W� DdX Æ� YQ"P. 
L�5W� O"KO�JP. �K#�Q �O"���#� � ;��6 Q" C�dX �w �KO"��#� 
4X" 	�.#�4�> P� #.
 ��5W� ��#w DdXÆ� 3O�¼ �. �XOP. KO���y5WWz �w��#�Q #��6 �}wO�e�. �4W��Æ� YQ"P. �#dJ 
4X" �5qPz O"Pu ��.O�K �. 4-W� K��Ä3O�¼ �. �~� 
O"���#� Ph�KO�� �y5WWz �w�KO"�� OK�#dJ 
L�O"K�K#�Q �O"���#� �w�F�dX OK �w4\"K �>�6 L�#. �4X" �\�2�[B |.#u �$ ��O P. ��5W� �Ep¼�K�\�� K#�Q �y5WWz �#���\#F 4�X �. 4�"Pu
KO��� �K�LE�� OK K�>��� �#��y5�WWz ��}w 4-: �"P. 
4X" �O"KP.�[t� Y�O #��6 �P5�"Pz�5q �w �KO"�� OK�K�\ �K#p5X" #��y5WWz 4-: �"P. Æ�2�ÇX��P5X" VÇÄ ;�QÆ� Q"Z�. Q" 4X" P5�. 
�XOP.
4X" �}��> �$ Q" �L��K 4XK ��. #��y5�WWz �.#�4��> Q" P�6"P�q �6#Ä��e" 4X" OK#�u �P5�"Pz�5q Y�O 	 ;�y�X �O"��K #6 ��.O�K �}¼#q �w �KO"�� OK ��O"L�#2 �#�}�}E6 OK �K#p5X" O�h�� �. x�X DdX Q" �O"KP.GP�������B �	��� 4��Wu
 KP�w ��XO #��QOK Q" Æ�P� �O"���#� Q" ��#�JP��� �"�6�� 
4X" ,X#�� �XOP. KO��#��QOK �}¼#q ���Ã6 �"P. �"�6�� ���A�� �P5�"Pz�5q Q" �L��$�� O#w �. �\P. 4��#t� KO�$P. O�h�� �. ��#�JP���
L�"�L\ �5qPz �S�P2 P�Ä Q" �p}5I� �#��#�Q OK �w Æ�2�ÇX��P5X" VÇÄ �#�>�Q �4W> K�X R�� #��$ ��"L6 ��L��K�� 4XK �. "O �XOP. KO�� |E� 4�Ãa� 3"P��l6 Q" �.�J �P��_6 Z�#��

��



#��K"KZ�#��
Pw!M 	+���� 4�Wu
 <�X,�\ � U#1�w 4�Wu OK �.#�4�> �. b�.P� �#��K"K ��"O" �"P. �K#��[�2 �#�\�O;#5E�� �#�z 
L��$�� 4XK �. �P5�"Pz�5q �#�\�O cX�6 �w �.#�4�> �. b�.P� �#��K"K K#�Q �=F �4X" �L\


KO"K K�>� KO�� ��" OK �w �Ã.#�� �. L��"�6�� 4F#W� �� �Ç-\ OK b�dJ � C�dX ��XP6 �#�\�O Q" ��#z!$ �"P. ���L��w j�>O 	���� � ����
 �#�O#�Ã� �}�>Q"

��4X" 4F#W� �� �Ç-\ OK #��$ �#�-du �XO #��K"K ��" �O#�$ |�}E6 OK �Lu ��~�" �L�5W� �O#�$ |�}E6

�� 6SDFLQJ

��}¼#q��
��y�#�� 3O�¼ �. ���Ã� �w4X" �~"�5� 	�QOK #�
 �y5WWz �K ��. ��}¼#q� 
x�X �K�6 �XOP. OK P:�� |�"�Ä Q"|.#u P�:'6 #��y5WWz �}¼#q �	� |Ç\
 K�\�� �5qPz Ph�OK �QOK �5XK Æ� OK K�>�� �#��QOK ��. �K��Ä |¼"�q� |Ç\ 
�QOK �#��5XK K"LÃ6 � �.#�4�> �"P�� �. �}¼#q 
�$ P. ���Ä � KO"K x�X �K�6 �P�N2M�p� P. �"�hF���L�w�� {P5�w "O �}¼#F 3#Ãdu �Q"L�"

#��K"K 4\"KP. ���
� U#1��w 
	P5��}��� 3#��Wt�6 � P5�� � |u"LF {�e �.
 �O"�� P5� � Q" L�6O#-Ä �}¼#q �P�z!�Q"L�" |�#X� 	o~"4�"P�u 
#��QOK ��. �}¼#q � K�\�� �K"K O"Pu #��QOK K"L5�" P. K��Ä �5�> OK P5� 
�P�z!�Q"L�" �"P. �<�X,�\�K�\��

��#2 �X �5I6 ��O �L\ �K#�2 ��#X#�\ O"K��� �� |Ç\

��



�4X" |Ç[� �y�X �O"��K �. �XP5XK �w �}E� OK Q#. cJ � ��.O�K O"Pt5X" �"P. 3�#p5� ���Rz �K �� |Ç\
����JO 4�Ãa� |�~K �. �w �KO"�� OK �L\#. Ph�KO�� �QOK �5XK �}¼#q P."P. �» |u"LF L�#. 4\"KP. cJ {�e�6#-X#E� Y�O�. "On"PE�" �"R�� L�#. 
KO"L� K�>� #��QOK K"L5�" �. 4-W� �K��Ä3O�¼ �. P5� �K"KO"Pu �#Ç�"�K�\�� �-X#E� P�Q �d."O #. �6� �}¼#q KO"�� P5[�. OK �KPw C�¼"

6  GPVLQD 	���


��



�KQ#X�� D ���"Q �QOK K"L5�" #. �w4X" �dJ K"L5�" OK �L\4�"Pu �}¼#q GP �$ OK �w!
"L> Py�LÇ� Q" K#�Q �}¼#q #. �QOK L�B cX�6 
�.#[� �}¼#q �"O"K �#��K�LE� 4X" �Ç�� �QOK �5XK P� OK 	 +

�� +LVWRJUDP �� 3HUVLFRSH

O#5qO OK 3"P��l6 ���z ��" �K"K �#[� �"P. ����5X O"K��� #� � �LÃ.�X O"K��� Q" �"�6�� �KO"�� ���B OK �L��\�KPw �K#p5X" �QOK �5XK
�"P�. 
KO"L�� K��>� �����JO @�� �EdX �zL�\�2 |�~K �. #� 
4X" K�LE� x�X ����JO �w �KO"�� OK 	 ;�d."O KO�� OK "O �d."�O �#p~�� Q" �JP. �KPw �K#p5X" �"�QP~ Æ�R�q��S Y�O Q" �"�6�� ���Q ��#u�q P5� �»��»�L�"�K"K ��"O" �9V� �aPÄ #� �9S� �~�e ;"��"4ÄPX � #��y5WÇ\ ��"�"Pq ��.
3"L�#[� #� #���#�z Q" |¼#F �#��Rl� �XOP. �}�X� �. �"�6�� ���A�� "O #��$ ��"�"Pq #� #��QOK ��. �}¼#q 	 K�K#p5X" ��#�z]�_I� �/�ÇW�P2 � �X#ÇÄ ��.O�K 
����R��}6 ��.O�K Q" O�h�� ��" �. �K"K �#=�" R�� �"��#�z!�K�\��

#��K"K Z�#�� ���

�KO"K "O ��"�"Pq ��P5[�. �w4X" #�5�"Pu �Ä��=� Q" �O"Lt� �PRGH� L� ��

Æ��w �. �KPw 4-: "O �L\ 4�"Pu �}¼#q |u"LF � �L� 
P9w!"LF P�K#t� L�#. #��y5WWz Q" �5XK P� KO�� OK 	o~"�}¼#q �#zL�K Q" #��QOK �L�.�t-e O�h�� �. �K"K ^�I[6 "O #��QOK �}¼#q ¿�Q�6 �"�6�� 	� |Ç\
 ���5X O"K����KPw �K#p5X" 
4X" �L�$ R�� � |Ç\ �"Pz�5W�� OK �w 
� {�L> OK �L\ ��"O" P�K#t� Q" �"�6��
Æ� #��y5WWz Q" �5XK P� �"P. 4X" P5�. 
��5W� �O�.�O �L\�P�z!�Q"L�" �}¼#q �K#�Q K"LÃ6 #. �w �KO"�� OK 	+OK #� 
��5W� �O�.�O ��#zL�B L� #. #� 4W�� ^I[� �.�J �. �QOK �5XK L� �w �KO"�� OK ����w �XO �"Pz�5W��

�� $YHUDJH �� )UHTXHQF\

�KPw �K#p5X" ���y�#�� Q" L� �#> �. �"�6�� 
4X" �w #��QOK �}¼#q �w �KO"��
�#[� 
4X" 	P5� �9�
 {�e LF"� OK #��y5WWz K"LÃ6 �#�� �w ����"�"Pq� 3O�¼ �. �"�6�� ���A�� "O �}¼#q 	 ;�K"K

��



�}¼#q Ph� Q" #��y5WWz �L�.�5XK �� {�L>
	P5�
 O"Lt� #��y5WWz �}¼#q o�KO! � O�K O#�W. �»�� � � O�K �»�� � »�»� cX�5� �»�»� � »�� Æ�KR� �� »�»� Æ�KR� O#�W. �

��"L6��

�� &RQWLQXLW\

�zK#�X �. ��#pX'5� �w 4X" �Py�K ��� 3#_I[� Q" �y5WWz Æ� ��#`q YP5Wz 
Py�K �#.Q �. #� 
����"L6��P5[�. ��"L6 ��t. �. 4-W� #��y5WWz Q" �5XK Æ� ,}m" 
�y�X �K�6Æ�OK �KPw �#�. ��w O�e �. "O �$ �"�6���#� �y�X �#�-�\ |�}E6 OK �L��\�� ¿du 
P5[�. ��"L6 #. �5XK �. KO�JP. OK 
P6�ÄPq �5XK �KO"�� ���BOK �L�O"KOK �KO"K ��"RW. 4���" 
4X" ,X#��#� ��#5W�" �"P. #��$ �.#�4�> �w ��#��y5WWz ��"L6 �"R�� ���Ã6 
#�LX�2#��� 
YR�O �"P. "O c�"P\ 
#��y5WWz ��"L6 �~� 
L\#. �Ãa�� �L�L2 Æ� Q#m$ OK 4X" �Ç�� �y5I�Wz 
#�}��6P�. "O P��:'6 ��P5[��. 
L�O"K ��"L6 P5� ���» ��. �w 
��#>�.#> � �zL��J ��L. �#��y5WWz 
#�}��6 OK �KQ#X�2 #� P5� �»» K�LF j#p6O" #. �y�X ���"K Æ� OK #��y5WWz ���� �w�6O�¼OK 
L�O"Nz��|��6��#5W�" � �O"L�#2�KO"��� ���B OK �4X" #��y5WWz ��"L6 Q" P5ÇB�w ����JO DdX 
KO"�� ,}m" OK �L�O"K �P5�w 4���" #�LX�4qPz Æ�w 3�#�5F" �O��6 Q" �"�6�� P5t�uK �#��XOP. OK �~� 
KQ ���I6 �"�6�� #��6 "O ��"L6 �Ãu"� O"Lt�

��



�5�XK Æ� OK �L�\ �L�#�[� �#��}¼#�q �����w � ���[��. 
L�� P�K#t�� �L���K Z�#��� ���5�X O"K���� �� |Ç\��%URZQ� ����� 4X" �L�$ #��QOK �}¼#q �K#��[�2 �L�.�5XK ���#2 4�Wu OK ��QOK
��



#��K"K 4\"KP. ���
�K�6 "L5." 
 L�#. �#Ç�" 3O�¼ OK O�h�� ��" �. ���O"K Q#�� 	�P5� �»
 �O"�� P5� �. ��"L6 �P�z!�Q"L�" �"P. 	o~"Q" �"�6��� KO�� ��" OK ����w ��Wt6 �p}5I� �#��K�LE� �. 3�#p5� �y5WWz �#��5XK ��"L6 ,WFP. "O x�XOK #��y5WWz {�e #6 K�\ Z\�w L�#. LÃ. �}FP� OK �KPw �K#p5X" ��"L�P�m � ��"L� ���� 
��"L� � ��B ����#p��~� 
4X" |Ç[� ÆB�w �y�X �#�����JO OK ��#��P�z!�Q"L�" ���B �K�\ �P�z!�Q"L�" #��$ K"L5�" � ,�\ �#5X"OOK #� Q#.�O �K#Ã� OK #�y�X ����JO � L��#� 
L�O"K YP5Wz ��#`q 4�> Æ� Q" Z�. OK �w �zOR. �#�����JO OKb�.P� �#��P�z!�Q"L�" Q"V2 �4\"K L�"�J K�>� ��"�"Pq � �Q"L�" �"Pz�5W�� �XO �#Ç�" 
¿e#t5� ����QP�Q �#�}��6�L��\���O"Ny�#� � {�L> 3O�¼ �. � �L\^I[� �5XK P� L� 
#��y5WWz ����JO {�e �.

#��y5WWz ��"L6 �L�.�5XK �"P. ��w P�K#t� �� {�L>	P5�
 ��"L6 #��y5WWz �L�.�5XK o�KO� � �wO#�W. ���� �w! ����» cX�5� ��»��» K#�Q �! �» K#�Q O#�W. �
O�e�. �KPw ��Wt6 �h��#� � �h������ 
�h�� � j"��" �. #��$ ��"L6 �#�-� P. �"�6�� "O x�X �K�6 �#��QOK �5XK 	 +�#��XOP�. OK �w K�\�� K#��[�2 �	�» |Ç\
 L��\�� ¿du P6�}¼" j"��" �. �L�XO OK P6�ÄPq �#��QOK {��Ã���"K" ����JO Q" ;O#J #6 �w "O ��#��y5WWz �"�6�� O�h�� ��" �. �K�\ Pw!M R�� #��y5WWz �L\ �#�6 ��E� P5t�uKL��\���#�6 ����JO �K�LE� OK �w��#��$ � G #. L��\�� ¿du Py�K �#��y5WWz #. KO�JP. OK �w��#��$ 
[ #. L�O"K�$ G K"LÃ6 �w �h������ �QOK �5XK Æ� �. 4-W� 
L\#. K#�Q �$ [ K"LÃ6 �w �h�� �QOK �5XK Æ� �KPw ^I[� U #.�L��K�� ]#_5J" K�J �. "O U K"LÃ6 ��P5[�. �h��#� �#��y5WWz �KO"K �P5[�. ��"L6 4X" P5[�.
�G[�y5WWz 
{#9� �"��Ä �. �K�\ 4\"KK#� �$ ��X�K P� �"P. L�#. �y5WWz �L\ �#�6 ��E� �. b�.P� 3#Ä�e"#6 Py�K ��X Q" � �L\ ¿du Py�K �y5WWz Æ� |.#t� OK �X Æ� Q" �w 4X" P5� � {�e �. �y5WWz Æ� nPÃ��L\#. �"P�� �XOP. 4E6 ����JO K#Ã." #. L�#. )�5F #��y5WWz �L\ �#�6 ��E� 4-: �KO"K ��"K" ����JO Q" ;O#J|�d5�W� |�Ç\ �. ,}m" 
L��\�� ¿du Py�K �#��y5WWz |.#t� OK �w ��#��y5WWz �w 4X" �K"K �#[� #��XOP.�L�5W� |Ç\ �`�. #� �"�P�"K ���Ã� 
L��\�� �#�6 x�X �5� OK �w ��#��y5WWz �w �6O�¼ OK �L�5W�

��



#��K"K Z�#�� ���
P. � ��Wt6 �h��P�m � �h������ 
�h�� � j"��" �. #��$ �-W� ��"L6 ,WFP. L�#. "O �y5WWz o}5I� �#��5XK 	o~"�w �KO"�� OK �KPw �O"Ny�#� R�� "O �LÃ.�X �#�O"K��� OK �L\ �XO #� #�WÇÄ OK K�>�� �#��y5WWz #�-� �����XO #��y5WWz Q" �5XK P� �5q#� ����JO �#�~�e �"P. �"�6�� "O ���5X �#�O"K��� 
L\#. ,X#�� ����JO K#Ã."��y�#�� �4X" ��"R~" K�\ �K#p5X" 3�#�5F" �O��6 Q" 4X" O"Pu �w �KO"�� OK )¼�_I� 
#�O"K��� ��" �XO �KPw!�K�\ L�u L�#. R�� #��$,�\ � K"L5�" 3#�> OK #��QOK ����JO {�e
3O�¼�. L�#. "O 	�5pz Z�2 �G[|9�
 #��y5WWz 	�zL\¿du
 �L\ �#�6 ��E� �. b�.P� �L\�O�$KPz�#��K"K 	+

�� 7HUPLQDWLRQ OQGH[

4X" ��#��y5WWz L¼OK Q"3O#-Ä 7U �K"K �#[� 
�$ Q" �¼#J �K�LE� #� 
x�X �K�6 �7U� ���L\ �#�6 ^J#\�� �6U � 6G � 6[� �L\ �P�z!�Q"L�" �zL\�#�6 j"��" |w �. �6U� L��\�� �#�6 x�X �5� OK �w!
7U  BBBBBBBBBBBBBBBBBBB ��6U� � �»»� � �6U � 6G � 6[� 	���


� �$ OK �w!�L�O"K ��"K" ����JO Q" ;O#J #6 �w ��#��y5WWz �Ä��=� � 6[�L��\�� ¿du Py�K �#��y5WWz #. KO�JP. OK �w ��#��y5WWz �Ä��=� � 6G
�KO"K #�5�" �K �y5WWz P� �w4X" |�~K ��" �. PWw ;PI� OK � ,�Pa

Q#��KO��� c�"P\ �w K�\ ��}Ã� � �L\ KO�$P. L�#. P5[�. �y5I�Wz |�W�#52 #. �F�dX �"P. �y5WWz ��"L6 	 ;KPz L¼OK �» +P`� ��~�" #6 �q#a" 3O�¼ �. �L\ KO�$P. O"Lt� �w K�\�� K#��[�2 ��� #� L�w�� j#�u" "O �S�P2�4X" #��y5WWz ��"L6 ���Ã6 OK K#�Q �#dJ K�>� P�" ��" |�~K �	��» �. ��� �9�
 K�\

��



�5XK �K 	;
 P5�w ��"L6 #. ¿e#t5� �QOK �5XK Æ� � ��"L� �h�� �QOK�5XK Æ� 	+ 
��"L� �h�� �QOK �5XK �K 	o~"�LÃ. �X �#�O"K��� OK #��QOK ��"L6 Z�#�� 	Q 
� 
 � 
��"L�P�m �h�� �QOK �5XK �K 	K 
 ��"L� ���� �h�� �QOK�%URZQ �����x�X OK �QOKo}5I� �#��5XK �-W� ��"L6 Z�#�� ��» |Ç\
�O"���#���

�� 5RXJKQHVV �� 'LODWDQF\

OK �y5WWz �O"��K �K �w��#�#>OK �4X" �y5WWz DdX �6"M ;��6 #� �q#¼#� �>OKnPÃ� �P.Q #� ���O"���#��½P�Ä Z�"R�q" #�. �L�w��� #p��" x�X �K�6 �\P. 4��#t� OK ���� Zt� �O"���#� 
L�5W� �� #. ��t5W� U#�6�5X#�w 4ÄP�X �. �O"���#� 4���" Q" 
�}-u ��#>�.#> j�� P� K�>� #� 
�QOK �L��wP2 K"�� 4�#Ia � �zL\Q#.�L�P. �w L��$ Q" P5zOR. ��B 
YP. �#�Q OK L�5W� �L\ |pu ��OK �wU#�t� ÈOR. �#�>��6 #� #��O"���#� �K�\��ÆB�w �#��q#¼#� � #��O"���#� 
|.#t� OK �4\"K L��"�J �"P�� �. "O 	� j#W6"
 x�X �K�6 �=F Z�"Rq" 
L��\�L��\�� KPJ � �L�K,�X$ ,}m" �\P. ��#>�.#> �#�Q OKU#�t�

��



�P�z!�Q"L�" #5X"O ���� OK �O"���#� O"Lt�4X" P5�. 
KQULF "O �~#�5F" YRl~ ��t~#. 4�> �"�5. �w ��#�#> OK�w �e#t� OK �4X" �y5WWz ,�\ O"KP. 3"Q"�� �. YRl~ 4�> 3�#F �O#�W. OK �w4X" �O�$K#� �. �Q� �K�\�Ep�¼ �K ¿e#t6 Q" |¼#F cJ 3"Q"�� �. YRl~ ��t~#. 4�> 
K�\�� {P5�w ¿e#t5� �y5WWz �K cX�6 YRl~��>�6 |.#u �tq" �p~�� 4X" �Ç�� YRl~ ��t~#. 4�> 
�X�u �#�LX �#��#z!��Ç6 �O"L�#2 #. b#-6O" OK �4X"�L\#. �5\"K
O#w Y�O ���

Dd�X Q" �d�J �O"KP.GP���� P5=�" O Y�O �X 
#=��" OK �KPw �.#�QO" �"�6�� �p}5I� �#�6O�¼ �. "O �O"���#��KP�z�� O"Pu 8E. KO�� �P5�"Pz�5q � �"�P�"K �#��Ep¼ �U#1�w Q" �K#p5X" � �y5WWz!
#�. �P5� �
 �\#6 �R}q #� �.�B P5� � Q" L�6O#-Ä Y�O ��" Q#�� KO�� |�#X� � �dJ �O"KP.GP��� Y�O 	o~"P� �"L5." �w �P5� �» �R}q ��X #� ���}�#� +#�e Æ� �PJ�#. � <�X,�\ �U#1�w 
Zw!cJ 
	�P5�}�� 3#>OK�K ��. L�#�. +#��e P�X�K �K�\��� ;OL� � �O"Nz4��Ä �.$ x�O #. 
P5��XK P� �"L5." � R�Pu x�O #. 
�$ P5��L\#. �5\"K K�>� �$ �L�[w �#Ç�" #6 K�\ |¼� �P�y5XK #� +�B�Ãdu

K�. L��"�J �~#�5F" �\P. �y5I�Wz P�zOK �w��#������ �.#[� �wL��\��+#I5�" ��#��y5WWz 
�P�z!�Q"L�" �"P.O�h�� ��" �. �K�\�� �K#p5X" �P5� �» ���}�#� +#�e #� �P5��K P5� Q" 
�XOP. KO�� DdX K#Ã." ,WFP. �L�5W�P5� 4X" P5�. O#w4~��X �"P. �K�\�� �K"K O"Pu �~#�5F" �y5I�Wz 4�> 3"Q"�� �. � �y5WWz DdX ��O 
P5�|�z Q" �"�Ãd�u #�. �L\#. n#¼ � �L�[w �#Ç�" LF #6 � KP�z O"Pu �XOP. KO�� DdX b#t� #� �dt� ��P6L�}. ��OQ" 
4X" ,�\P2 �XOP. KO�� DdX �w �KO"��OK � KPw 4�-96 ¿p6P� b#t� |E� OK "O P5� �"�6�� �Q#X��W=�P5��}�� ,�Pt6 #. �y5WWz DdX � 	�L\ �L�[w +#�e #�
 P5� ��. \ ��#u �}¼#q �$ Q" V2 �KPw �P�z�}> �$YRl~|�¼"��q �5qP�z ��#�W� KO��� OK �K�\�� O"PÇ6 R�� Py�K |¼"�q OK P5� {�e OK |�Ä ��" �K�\�� �P�z!�Q"L�"OK �w�y5qO�Pq #� �zL�$�#. Æ� 4X" �Ç��3O�¼��" OK ��B 
4\"K L�#-� �5�X#WF ���yA�� �[� �P�z!�Q"L�"O#�Ã� 
L\#. �P�z!�Q"L�" KO�� {�e �� K�LF [ Pz!" ��y�#�� O�e �. �L5q#�. �}u Q" 
4X" �5qPz O"Pu �P�z!�Q"L�" �K��.�K"K L�"�J 4XK �. �O"���#� Q" �.�J

R�� 	P5� �#5X"O
 �P�z!�Q"L�" cJ ,�\ 4�> �,�\ �$ P. ���Ä �K�\��4-: \� [P�K#t� ;�Q�P�z!�Q"L�" P� OKPy�#�#�� �w ��#�JP��� ,�6P6 ��" �. �K�\��4-: 
K�. L�"�I� Ph�KO�� �Ep¼ ,�\ 4�> �,�\ �.#[� )�"R~" �w!�"P. �"�6�� 
Ph�KO�� 4uK �. �5W. 
"O #�JP��� ��" �L��\�� �XO 
4X" �O"���#� ��P5�"�"Pq � P9w!"LF 
|u"LF

��



�"P. 
Py�K �\�O OK �K"K �#=�" �L\�P�z!�Q"L�" C�dXÆ6Æ6 #� � ��"PE. �y5WWz Æ� 
#��y5WWz Q" �5XK Æ��	�� |Ç\
 KPw �K#p5X" 
4X" vPE5� �$ �#���"L�K �w �"��#\ Q" �"�6�� �y5WWz DdX Q" GP��� ���6
�P�z!�Q"L�" <�X,�\ � �.�B P5� �}�X��. L�#. 
4X" �L\ �K"K �#[� �� |Ç\ OK �w "O �L� �O"���#� ���"Q �"R����}Ã� �O"KP.GP��� �e OKÆ�6#��6" O�e �. �O"���#� �w L\#. �#6�w �Q"L�" �$ GP��� �w 4X" �6O�¼ OK ��" � KPw!� {�e L�#. 
4X" �L[� �5qPz GP��� OK ��#w �w L\#. �5\"K �zOR. ;��6�y5WWz DdX �w �KO"�� OK �L\#. �L[��w��#�WÇÄ K�\�� K#��[�2 �KPw �P�z!�Q"L�" ��t5W� O�e �. "O �$ �XP5XK 3O�¼ OK #� � KPw KO�$P. "O ;�� ���"K�K"K O"Pu �$ OK U#�t� �"��Ä �. �P5� Æ� P5� �w �~#F OK 
4X" �O"���#� ��P5�"�"Pq � P9w!"LF 
|u"LF Py[�#���K�\ �5qPz 
�L\
4uK Q" |�#X� ��" �4X" �L\ j"L." �dJ �O"KP.GP��� OK �O"���#� �"R�� Æ�6#��6" �P�z!�Q"L�" �#�O"R." �Q�P�"�4W�� Q#�� KO��x�X Æ��#Ç� �#��XOP. ,}m" OK �w L�O"KO�JP. �K#�Q

�� &RPSDVV DQG GLVF�FOLQRPHWHU �� &ODU �%UHLWKDXSW�

)E�> P6
 �X#�\���Q U#1�w � Q" L�6O#-Ä Y�O ��" OK Q#�� KO�� |�#X� � ��"�Ep¼ <�X,�\ �U#1�w 	 +|.#u �#��y5WWz "L5." OK �P5��5�#X �» � �» 
�» 
� �K#��[�2 �#�Pdu �. �"�P�"K �Ep¼ O#�B � 	�P}w U#1�w!��P5zOR. �K"KO"Pu #. V1X ����w�� +#I5�" 
K�. L��"�J P�zOK �\P. �y5I�Wz j�u� 3O�¼ OK �w "O �XP5XK	,��\ 4��> � ,��\
 �.#�4��> 
�dt� �� |u"LF OK 
�y5WWz DdX ��O P. 	P5��5�#X �» Pdu #.
 �Ep¼�BP� �w 4\"K �>�6 L�#. �K�\�� O"PÇ6 KO"K P5�w Pdu �w �"�Ep¼ KO�� OK |�Ä ���� LÃ. �K�\�� �P�z!�Q"L�"#. 4�"Pu �� 
�P5��5�#X �» �Ep¼ #. 4�"Pu �» �9�
 K"K �#=�" �P5[�. �#�5�" Pu L�#. 
K�\�� P5�w �Ep¼ Pdu�Ç-�\ ��O �. "O #�5�" Pu Q" ��Pz P� LÃ. �}FP� OK �	�P5��5�#X � �Ep¼ #. 4�"Pu �»» � �P5��5�#X �» �Ep¼�L��KZ�#�� �#�WÇÄ �PJ�#. � ���w�� �XO "O #��$ �. b�.P� �w!"P6 �� Q"P6 �#���E�� � �K#�2 4��\" 4F#W����L\ �K#p5X" �$ OKU#�t� �"��Ä �. �P5� Æ�P5� Æ� �w�5~#F OK "O�O"���#� 4~#F ��P5�"�"Pq � P9w!"LF 
|u"LF�K�\�� ���6 #��y5WWz C�dX Q" 
4X"
� #�5�" Pu �zL�w!"P2 ��P5[�. �Ep¼ ��P5ÇB�w �w L�K�� �#[� 4��\" �Ç-\ ��O P. �L\ |t5�� �#��K"K �Ã~#d�� #���K"K �zL��w!"P2 ��P5�w �Ep¼ ��P5zOR. �w�6O�¼OK 
L�K�� 4XK �. "O �L� �O"���#� ���"Q O"Lt� ��P6�#.�"�P��"K �Ep¼ Æ� �"P. �O"���#� �#�"�Q P9w!"LF �	�� |Ç\
 KO"KP.OK "O �O"���#� �#�"�Q O"Lt� ��P5ÇB�w!�	;��� |Ç\
 KPw �XO YRl~ ��t~#. 4�> P� �"P. �"�6�� "O^I[�KO���y5WWz �Ep¼ P� �"P. O#w4Ä#X Æ� K�LF �. 	4�"Pu �»» K�LF �9�
 ,�\ 4�> �,�\ K#�Q �#�5�" Pu

��



"O �y5WWz �#��Ep¼ Q" �K#�Q K"LÃ6 L\#. Ph�OK Pz!" �4X" P�N2��>�6 ]#J c�"P\ OK ctq �w 
KO"K Q#�� �XOP.�~#�5F" YRl~ ��t~#. 4�> Pz!" 
�qPe Q" �K�\ �5qPz O#w �. �P5�"Pz�5q Y�O K�\�� K#��[�2 
���w �P�z!�Q"L�"�K�\�� K#��[�2 �dJ �O"KP.GP��� Y�O 
�L\ �O�$KPz�#��K"K Z�#w O�h�� �. 
L\#. ^I[�
�Ep�¼ Pd�u
 ��#2 {�e OK P9w!"LF �O"���#� ���"Q 4�"T�#6 +Pa #. �y5WWz �Ep¼ P. K��Ä ��#>�.#> �"R���XO "O j#W6" ��E�� �"�6�� o}5I� �#�Pdu #. �#��Ep¼ �"P. |�Ä ��" O"PÇ6 #. �L�$��4XK �. 	|Ç\ �"�P�"K��P5��w �y5�WWz DdX �#��O"���#� �w �d�"P\ OK 
YP. L��$Pq Q" �Ea"� P��_6 Y�O ��" �P�zO#w �. �KPw!OK K�>�� �#��QOK YP. �XOP. �"P. Y�O ��" �O ��" Q" �L�K�� 4XK �. 
L��\�� |�E5� "O ��L¼ � ,�PI6#��$ �Q"L�" �w��#��O"���#� �w 
4\"K �>�6 L�#. �4X" P5-X#�� 
L�O"K O"Pu �w �K��ÄZ�6 4E6 �w4IX �#�y�X�L�O"Nz����P�:'6 
j#W6" L��$Pq P. 
4X" |Ç\ �"�P�"K �Ep¼ Pdu Q" P5ÇB�w!
OK #��$ CP\ �w KO"K �}�#X� �. Q#�� #��y5WWz DdX �O"���#� Q" �P�z!����� �P5�"Pz�5q Y�O � �P5�"Pz�5q 	 ;��E�� � #��XOP�. Y�O �K�\�� 4�"Pu �y5WWz DdX ��O �KLÃ5� b#t� Y�O ��" OK �4X" �L�$ ��� 4�Wu�"�6�� "O �y5WWz DdX OK �L\4�"Pu b#t� 3#_5I� �4X" �L�$ ��� 4�Wu OK R�� �P5�"Pz�5q �#��P�z!�Q"L�"

�� 6WHUHRVFRSLF SORWWLQJ LQVWUXPHQW

�KPw 4-: O�6"P1�w��P5X" P�h� �.#[� �#�O"R." #� ��1ÇX��P5X" 3�2 �#y5XK Æ� �}�X� �.
|�}E6 P. ��-� ��#�\�O 
�L[� P2 �#��QOK )¼�_I� 
#��y5WWz j#W6" 3#�¼�_J ��\P. 4��#t� KO�$P. �"P.�4X" �L\ j"L." 
#��y5WWz DdX Q" �L\4�"Pu 3#_5I� �O#�$

#��K"K Z�#�� ���
,�\ #. L�#. �$ P. ���Ä � L��\ �XO �LF"� U#�t� #. L�#. \ � [ �#�5�" Pu � �dJ �O"KP.GP��� 	o~"�Ep¼ ���� ��O OK �L��\ �L�[w Nm#w �Ep¼ ��O P. 
4X" �L�$ �� |Ç\ �\�z OK �w �"���z �. 
�Ãu"�P5�#X$ #��$ �W�#t� �#Ç�" #6 K�\ �XO �O"���#� 4~#F ��P5�"�"Pq � P9w!"LF 
|u"LF nPÃ� �#�JP��� L�#.Q"Æ�P� #� � KPp�� ��"PE. �y5WWz Æ� 
#��y5WWz Q" �5XK Æ� Py[�#�� 4X" �Ç�� GP��� �X ��" �K�\�4X" Q#�� KO��4uK �. �5W."� 3�#F ��" Q" �Ç� +#I5�" �L�"�5qPz O"Pu �P�z!����� KO�� �w L\#. �F�dX
4�> � ,�\ � K�\ �5\�� �5XOK �. L�#. GP��� 3#_I[� �K�\ ;OK R�� U#�t� L�#. #�P��_6 ��� OK�. �K�\ Pw!M L�#. 
4X" �XOP. KO�� �y5WWz DdX ,�\ 4�> � ,�\ R> �. �w �6O�¼ OK 
�$ ,�\

��



�5\"K K�>� 
�O"���#� 4�Ãa� ��P5�"�"Pq � P9w!"LF 
|u"LF 3�#F Py[�#�� �#�WÇÄ L�#. #�JP��� �"P���L\#.
#. �Ep¼ P� �"P. �w 
,�\ 4�> � ,�\ ��"PE¼ �#��P�z!�Q"L�" � �"�Ep¼ <�X,�\ �U#1�w 	 +"O 3#Ä�e" ��" �K�\ �XO 4F#W��� �Ç-\ OK #��Ep¼ ,du 3O�¼ �. L�#. 
�L\ �#=�" ^I[� PduC�dXnPÃ� Q"P6 �#�JP��� ��#F LF"� |Ç\ Æ� 3O�¼ �. � KPw s�p}6 Py�LÇ� #. LÃ. �}FP� OK �"�6���KO�$OK 	; ��� |Ç\
 o}5I� �#�Pdu #.
�� �Ç-\ Æ� OK |�#�6 3O�¼OK �"�6�� "O �5XK Æ� �. �5W."� �y5WWz ��L�B �. b�.P� �#��P�z!�Q"L�"|��~K ��. �y5WWz �.#�4�> OK �L\ K#=�" 3"P��l6 � �O"���#� ���"K ,�6P6 ��" �. �K"K �#[� 4F#W�
|�u"L�F Py[�#��� �#��WÇÄ L�#�. 
#�-du ��#F �#�O"K��� �"P�� �. �K�\�� ^I[� 
DdX �#�>��6�K�\ �K"K O"Pu �O"���#� 4~#F ��P5�"�"Pq � P9w!"LF
��#F �#�O"K��� Q" P5[�. ,6"P� �. #�JP��� 
YO"Rz OK �w4X" �K"K �#[� �.P=6 � �P5�"Pz�5q Y�O	 ;
L��\ �XOÆ��.Æ� ��#u �. �tq"U#�t� #. L�#. )E�> P6 #�JP��� �L��\��¿u"� �>�6 KO�� �"R�� �#���E��OK �O"���#� 4�Ãa� Py[�#�� �#�JP��� L�#. 
4W�� ^I[� �~#�5F" ��t~#. YRl~ 4�> �w �KO"�� OK� P9�w!"L�F 
|�u"L�F 3�#�F Py[�#��� �#��WÇÄ L�#. #�JP��� �"P�� �. �L�\#. �y5WWz ,�\ �#5X"O�K�\ �KO�$�y5WWz DdX �O"���#� c�"P\ ��P5�"�"Pq
4�K�LE� 
��P�N1�#Ç�"� �}FP� OK �9� 
��"PE¼ �O"KP.�[t� �6#�Lt� |F"P� OK � �p�¼�6 3"O#-Ä 	 K�#�. �"P. �d�"P\ ���B OK �KO"L� K�>� 
L\ Pw!M Z�2 �#��Ep¼ OK �w �"���z �. 
#��O"���#� 4-: 
��#�Q�|�#�\ �L�#�[� U#�t� �K �. �>�6#. �p�¼�6 3"O#-Ä ��" �K�\�� �K#p5X" �p�¼�6 3"O#-Ä Q" �O"���#�� {�L�> OK �L��"�L�\ ��h�6 	P5� L�B LF OK
 cX�5� U#�t� � 
	P5��5�#X L�B LF OK
 ÆB�w U#�t��S"� �w 4X" �O�$K#� �. �Q� �K�\�� �L�K 
4X" �L\ K#��[�2 O�h�� ��" �. �w 
�p�¼�6 ��#z � 3"O#-Ä�y5WWz DdX OK �}-u �\P. ��#>�.#> Q" �_I[� ��#[� �w K�\ �5qPz O#w �. ��#�Q L�#. �YRl~ ZJ��K�\ �L�#[�

��



#��y5WWz DdX �O"���#� �#���Pz �� {�L>
ÆB�w�#��O"���#�

�� 5RXJK �RU LUUHJXODU� �� VPRRWK �� 6OLFNHQVLGHG

�YRl~ZJ ��P� �P.Q U#�t� �#��O"���#�U#�t� cX�5�¬ « ,

�� 6WHSSHG �� 8QGXODWLQJ �� 3ODQDU

YRl~ZJ #. �"�}2 �P� �"�}2 P.Q �"�}2 ��"�}29, 9 ,9YRl~ZJ #. ;"�� �P� ;"�� P.Q ;"�� �;"��,; 9¬ 9«YRl~ZJ #. DdW� �P� DdX P.Q DdW� �DdW�
P. �wU#�t� ÆB�w �#��O"���#� �L��\�� ��Wt6 DdW� � ;"�� 
�"�}2 �5XK �X �. cX�5� U#�t� OK #��O"���#���Wt6 YRl~ZJ ��#F � �P� 
	�h��#� #�
 P.Q ��#z!�X �#���Pz �. K�J �.�� �. L�P�z�� O"Pu �L\ K#� j"��" ��Oo}5I� 3#�> OK 4X" �Ç�� �\P. 4��#t� "P�Q 
KPw L�u R�� "O #�\Rl~ ZJ 4�> L�#. P�J" KO�� OK �L��\���O"���#�� ���"Q �. �>�6#. �4X" �L\ �KO�$ �� |Ç\ OK �L\ K#� ��#z � �#��O"���#� ����� �#�JP��� �L�w P��l6½Pq #.
 KO�$OK �h� �. �"�6�� P�Q �E� �. "O �� |Ç\ �#�JP��� OK �L\ �K"K �#[� 4~#F � �\P. 4��#t� 
P:���	4X" �Q"L�"Æ� �. #�JP��� ��� KO�� OK #� �5\"L� K�>� #��y5WWz OK #���#w Z\�2 �Ç��"
, ! « ! ¬ � ,9 ! 9 ! 9, � 9« ! 9¬ ! ,;

� �w4X" Da"� ,�6P6 ���� �.
, ! ,9 ! 9« � «! 9 ! 9¬ � ¬ ! ,; �9, ! ,;
�Ãdu Ph� R�� #��$ Q" �`Ã. KO�� OK � L�5W�� O"KO�JP. ��#W� O#-5Ä" Q" �#. �#���#W�#� ��� �w 4\"K �>�6 L�#.�L\#. ¬ Q" P5��u 4X" �Ç�� 
L\#. �5\"K K�>� ����� j#W6" �#Ç�" �Ç��" �. �5W. 
 9« {#9� �"��Ä �. �KO"L� K�>�
KO"L� K�>� �L\ �5I�Wz O"���#� DdX j#W6" �#Ç�" 
n"Pe" �#�y�X O#[q |�~K �. ����QP�Q �#`q Æ� n"Pe" OK�KL���1. j�u� �. j#W6" 4X" �Ç�� 
�L\ �5I�Wz �#����"K OK �w �6O�¼OK

��



�5\"K K�>� U#�t� ÆB�w � cX�5� �#��O"���#� �5XK �K��OP. U#�t� ÈOR. ;��6Æ� �w KO"K K�>� �#Ç�" ��"�#�. o}5I� �#�X#�t� �#��O"���#� o�¼�6 #. �"P�� U#�t� ÈOR. �O"���#� 4�Ãa� L�#. �6�#F ���BOK �L\#.� P5� �»» K�LF ;��{�e �"O"KU#�t� ÈOR. ;��6 #. 	9 �t-e
 �P� ;"���O"���#�� �. �"�6�� {#9� O�e �. �K�\�KPw �O#\" �P5� �» ���"K
4���" ���Ã6 OK 
�h��P�m � �h������ 
�h�� � |9� 
�y5WWz DdX ��"L6 �. b�.P� �p�¼�6 3"O#-Ä �w4X" Da"��L�O"K �K#�Q 4���" �O"���#� �O#.OK �5pzZ�2 �#�p�¼�6 �-W�
KO�$P. P�" �. �L�[I. 4~��X #��y5WWz �O"��K �O"���#� o�¼�6 nL� ��P5��� � �\P. 4��#t� KO�$P. 	 �

�� 6KHDU VWUHQJWK �� 3HDN �� 5HVLGXDO

s�uK ��#w L�"�6�� ,}m" 
L�5W� �zL\P2 Lu#q �w ��#��QOK KO�� OK KO�$P. ��" �4X" �y5WWz ��\P. 4��#t��"R��� ��. �5W. #� 	��L�#��u#.
 |u"LF #� 	�;�"
 P9w!"LF v!#Çd¼" ���"Q |�#\ �\P. 4��#t� �}w O�e �. �L\#.Pz!" 
"O U#�t� ÈOR. ;��6Zt� L�#. #���" P. ���Ä �4X" �K ��" ��. cX"� LF ���"Q Æ� �}-u �\P. ��#>�.#>��O��" Q" �K"K 4~#JK 
L\#. �5\"K K�>�
W  VcQ WDQ� I � L� 	���


� �$ OK �w!	�L�#��u#. #� ;�"
�\P. 4��#t� � W	�L�#��u#. #� ;�"
v!#Çd¼" ���"Q � IP:�� �K��ÄZ�6 � VcQ	K�>� 3O�¼ OK
 ;��6 � L
���"Q ���"K �4X" �5W."� �O"���#� �>OK � VcQ O"Lt� �. �WS� ;�"�\P. 4��#t� 
KO"L� �zL\P2 �QOK �w �5~#FOK#� KO"K ,�\P2 #� ��#u �#��}2 �QOK �w�5~#FOK �4X" �� x ���Ã� �$ ��y�#�� � �» #6 �» ��. �IS� ;�"v!#Çd¼"�.#[� ��#�5~#F {#9� �"��Ä �.
 K�Rq" W O"Lt� P. R�� "O K�>�� �F� �zL�-WB L�#. 
4X" ��»» Q" P5�w �$ ��"L6�	�� |Ç\¬ 
 « 
 , �O#�\ �#�JP���
x�X j�� ��y5WWz �#��O"��K �zKQ"���>OK �. �IU� �L�#��u#. v!#Çd¼" ���"Q 
KO"L� K�>� �zKQ"���w�5~#FOK�KQ"��� 3L�\ �. #��O"��K �w �5~#FOK �4X" �» x �$ ��y�#�� � �� x #6 �� x ��. ���Ã� IU ���"K �4X" �5W."�

��



Q" ��Ç� �	KO"L�� K��>� �XO �zL\P2 �w �5~#F OK �5F
 L�w "L�2 Z�#w �� x #6 4X" �Ç�� O"Lt� ��" 
L�"�L\� �U� �y5WWz �KQ"�� �O"��K P. 4��\" ZÇB #. Z�#�Q$ Q" |¼#F �=�5� ��. 4-W� P. ��5-� IU KO�$P. �#�\�O�4X" �5� �KR�"�� x�X
� KQ ���I6 P�Q �d."O Q" �K#p5X" #. �"�6�� "O IS P�K#t�IS  -5& ORJ���BBBB� � IU-&6VQ 	���


� �$ OK �w!

%DUWRQ HW�DO ������ ����� �. L��w j�>O �-RLQW 5RXJKQHVV &RHIILFLHQW� -5& ���Ã6 ��E� Q" j�e" �"P. ��

�QOK DdX �O"���#� ,�Pa � �-5&

�� -RLQW ZDOO FRPSUHVVLRQ VWUHQJWK �� %DUWRQ 	 &XEH\ � ������

�QOK �O"��K �O#[q 4��#t� � �-&6�L�#��u#. v!#Çd¼" ���"Q � IU
�y5WWz DdX �O"���#� Q" �w "O �JP��� "L5." O�h�� ��" �"P. �4X" �L�$ �� |Ç\ OKY�O ��" �P�zO#w!�. ��E��. -5& O"Lt� Q" �KO�$P. #6 K�\�� �K"K 4t.#d� 
4X" �L�$ �� |Ç\ ��#. OK �w �JP��� �X #. 
�L\ �P�z!�Q"L�"KO��4��\" ZÇB cX�6 �y5WWz �O"��KV1X �	4X" �L�$ �� |Ç\ OK KO�� ��" OK P5[�. 3#��R>
 L�$4XK�X P� �"P. IU O"Lt� �� |Ç\ OK �w 4\"K �>�6 L�#. �K�\ KO�$P. IU � -&6 O"Lt� #6 K�\�� �K"K O"Pu Z�#�Q$;O#I� ��P5�w #. � 4X" L�$O#w � s�uK O#�W. r�q Y�O �w 4X" �K"K �#[� �.P=6 �4X" �L\½Pq �» x 
4~#F��L�K��4XK �. "O IS O"Lt�

�� 0RELOL]HG

	�<��W.
 K#=��" �y5�WWz DdX OK ��#>�.#> ��R> )5-W� O"Lt� Q" V2 �WS� ;�" �\P. 4��#t� �Ç��" �. Ph��"P. �K�\ �K�Rq" �IS� ;�" v!#Çd¼" ���"Q KO�$P. �. R�� U#�t� ÈOR. ;��6 ���"Q �w L\#-� 4XOK L�#\ 
K�\�����"Q 
{#F ��" #. �4qPz Ph�OK ��"L6 ��»» #. �QOK Æ� �"P. O"Lt� P9w!"LF {K#Ã� "O IS �"�6�� 3�#F ,}m"��" �K�\��� <�W. KP�y� 3O�¼ �y5WWz DdX OK ��>�6 |.#u ��#>�.#> �w ��#�Q #6 �IU� �L�#��u#. v!#Çd¼"�#��y5WWz #. ��>"�� 3O�¼ OK �L�w�� �>�� "O �\P. 4��#t� �. �L� U#�t� ÈOR. ;��6 ���"Q �KPw �q#a" P�"#��$ OK �P5[�. j#W6" �w �6O�¼ �.
 L�"�5qPz O"Pu ��#>�.#> � YP. P�:'6 4E6 �w ��#��y5WWz #� 
DdW� ��#w!�y5�WWz �\P. 4��#t� |u"LF nPÃ� O"Lt� ��" �K�. L�"�J �\P. 4��#t� �p~�� #��6 IU O"Lt� 
	4W��O�_5��4X" �XOP. KO��

��



U#�t�� �"O"K �#�[�#��Q$ cX��6 o}5I�� �#�X#�t�� #�. �#���O"���#�� �#��y5WWz DdX �O"���#� ��� |Ç\�K"K �#[� L ���"Q #. �"�6�� "O �O"���#� ;��6 �L��\�� �L�=�X o}5I�

��t~#. YRl~ 4�> KO�$P. �"P�� �. 
LÃ. �K OK �y5WWz Æ� �O"���#� 4-: ��� |Ç\
��



	�4W�� �L\ �5J#�\ Q��� YRl~ ��t~#. 4�> �w �5~#F OK
 LÃ. �X OK #��y5WWz �O"���#� 4-: ��� |Ç\� P}wU#1�w �. 4.�� �. 	P5��5�#X �» � �» 
�» 
� �9�
 3�#p5� �#�Pdu #. �"�P�"K �#��Ep¼ O�h�� ��" �. 	o~"�Ç-\ OK ��#z!"L> O�e �. �Ep¼ P� �"P. ,�\ 4�> � ,�\ �. b�.P� �#�5�" Pu 	+ �L��\�� �5W. �$ <�X,�\�"�6�� "O �Ep¼ P� KO�� OK �O"���#� ,�\ 3"P��l6 P9w!"LF nPÃ� Q"P6 �#���E�� 	; �L��\�� �XO4F#W����KPw s�p}6 Py�LÇ� #.
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GP��� P� {�e �Æ� P� �"P. �K#��[�2 �#��O"Ny�#� � #��y5WWz DdX �O"���#� Q" O"�������#�JP��� ��� |Ç\�4X" ��#W� #�O"K��� OK �tq" � ��#u �#�X#�t� � KO"K P5� �» #6 � Q" �"���"K
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�>�6#. GP��� P� ��y5WWz DdX �O"���#� GP��� ��O Q" �WS� ;�" �\P. 4��#t� KO�$P. �"P. �\�O ��� |Ç\�"P�. �-�Pt�6 ��#����"O �"��Ä �. �O"���#� �#�JP��� 
	03 D �#�LF"�
 4X" �L\ �KQ �O#�\ ,X#�� -&6 �.�L�5W� Pp¼ -5& �"O"K 
�P� DdW� ��#w �#��QOK �L��O�� O#w �. � � �» � �» -5& ,X#�� P�K#t�
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-5& ���"K � �O"���#� �#�JP��� ��� |Ç\
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�O"��K 4��#t���

�� +\GURWKHUPDO SURFHVVHV �� 6FKPLGW KDPPHU

C�dX �#��O"��K 4��#t� �L�\#. �L\ �#XPzK ��.#�Pz �#�L��$Pq P:" OK #� � �KQ"��4X" �Ç�� �y5WWz C�dXK�>� �zL\ P2 �w �5u� )¼�_I� 
#��O"��K 4��#t� �}wO�e�. �4X" x�X b#t� ��t. Q" P5�w ,6"P� �. �y5WWz!�KO"K x�X �K�6 �\P. 4��#t� P. ���� P�:'6 
L�5W� ��t5W� U#�6OK ��#. �O"��K �K � KO"L�
�KPw |F � ��#���\ ��R=6 #. �Py�K � �Ç��#Ç� ,�PI6 #. �Ç� �KO"Nz�� P�:'6 x�X P. 3O�¼ �K �. �zKQ"���"��� � +$ ��. �>�6#�. �~� 
L�5q"�� r#p6" �� #. ���Ã� ��#���\ � �Ç��#Ç� �zKQ"�� �x�X �L��K|�Ç[6 K"���#��y5WÇ\ � �L\ Q#. K�>�� �#��y5WWz 
�Ç��#Ç� �zKQ"��P:" P. �L\#. ,~#m �K��" Q" �Ç�4X" �Ç�� 
�td��#. ��#���\ �zKQ"�� �L��\�� "L> �� Q" x�X �L��K |�Ç[6 �#���#w #� #���"K 
�$ P. ���Ä �K�\�� |¼#F �L�L>�JP. �K�\�� P=�� �XO�#���#w �. #��$ |�L-6 � �6#Ç�}�X �#���#w ��R=6 �. )5�#�� � �L\ Q#m$x�X �y5[zP. x�O�}�¼" ���>� Q" ��Ç� �L�#���� �u#. P��l6 ��L. � L�w�� 4��#t� L��$Pq ��" |.#t� OK 
R6O"�w ��A�� 
#���#w Q"�KO"K �K#�Q 4���" �P�I-6 �#�L�Q#X � #�6#�.Pw KO��OK �w 4X" �zL\|F ��#���\ �zKQ"��
Æ�w �. �"�6�� 
KO"Nz�� P�:'6 �P�N2|Ç\ P��l6 � �\P. 4��#t� P. �w "O �y5WWz �O"��K DdX Q" �wQ#� �5X�2�K��Q$ #� ��4��\" ZÇB� #. �"�6�� "Ox�X �P�#i �O�E�Æ6 �O#[q 4��#t� �KPw �.#�QO" �"�K#X �#����Q$�KPw KO�$P. �X#�\���Q ZÇB �4XK #.
�y5WWz �\P. 4��#t� P. ��>�6|.#u LF #6 #���#w Z\�2 
4X" ��dW� � O"��� #��y5WWz DdX �w �KO"�� OK�5qPz ����� 
�#�." KO"�� OK � �L\o�¼�6 #���#w Z\�2 L�#. L\#.�5\"K �#Ç�" �w #> P� 
�O ��" Q" �KO"Nz�� P�:'6�K�\
� 4XK #�. Y"PJ ���Q$ �w�6O�¼OK �KO"K �p�w ��#w �5~#F PÇ. x�X � x�X�K�6 �zKQ"��4�Ãa� o�¼�6�KO�$P. �. �.#�5XK �"P. 4��\" ZÇB Q" �L�K��4XK �. �KLÄ � ��wHX#2 4��\" ZÇB #. Z�#�Q$ �ZÇB�K�\�� �K#p5X" R�� �\P. 4��#t� �-X#E� )-u#Ã5� � �O"��K 4��#t� Q"

��



O#w Y�O ���
O"K��� � {�L> �"P�� �. 	/ j��
 4��\" ZÇB 
�K��q ��u#B 
�X#�\���Q ZÇB � Q#�� KO�� |�#X� 	o~"�KO�$P. �. ZÇB +#6Q#. �. b�.P� KLÄ |�L-6 � ZÇB 4�> �. b�.P� 3#E�E_6 �"P. O"K��� � {�L> �b�.P�L�#. 
L\ Pw!M �w �A�$ P. ���Ä �	� {�L> � �� |Ç\
 KP�z�� O"Pu �K#p5X" KO�� 
�O�E�Æ6 �O#[q 4��#t� Q"�L\#. UP5XK OK R�� �Q"P6 � ��#I�Pz |9� 
x�X ÆB�w �#������ Æ[J �~#yB �P�z!�Q"L�" �"P. �Q� |�#X�

�� :HDWKHULQJ JUDGH RI URFN PDVV

�#�. x�X �}w��R=6 #� �zKQ"���"R�� o�¼�6 #. x�X �K�6�zKQ"���>OK ���x�X �K�6 �zKQ"�� �>OK� 	 +

�� :HDWKHULQJ JUDGH RI URFN PDWHULDO �� 0DQXDO LQGH[ WHVW

#��y5WWz Q" �5XK Æ� #� �y5WWz Æ� �O"��K �w ��x�X �5� ��R=6 �"R�� #� �zKQ"���>OK� �	� {�L>
 K�\���K�\�� o�¼�6 
4X" �L\ K#��[�2 � {�L> OK �w �"���z �. 
K�\�� |�#\ R�� "O
ZÇB � 4XK �#5�[y�" Q" �K#p5�X" �y5�WWz �O"��K ���Q$ Y�O ��P6�K#X ����5XK ^J#\ Z�#�Q$� 	 ;Z�#�Q$ ��" �K"K �#=�" |E� � K"LÃ6 �4X" �L\ �¼�J � {�L> OK ���Q$��" �K"K �#=�" ��E� �4X" �X#�\���Q�KO"K �y5W. Ph�KO�� 4uK �.

4X" {�-�u |.#�u 
4��#t�� P�K#t�� Q" �"����"K ��. �.#�5�XK 
�QOK �5XK Æ� �#��O"��K KO��OK 
{#9� �"��Ä �.�KP�z 3O�¼ L�#. �P5[�. 4uK "R=� � KPp�� �QOKÆ� KO��OK �w�6O�¼OK
LFOK 
PÇ. x�X Q" �6#Ãdu �"�6�� 
4X" Ph�KO�� #��y5WWz ��. �5WÇ[� �#�[I. 4��#t� ���Ã6 �w �KO"�� OKL��"�6�� 
4X" UP5XK OK �"�dt� �O"NzO#. Z�#�Q$ <�#5� �w �KO"�� OK �K"K O"Pu Z�#�Q$ KO�� "O 
�5XK ������L�$ O#w �. ��t~#. �y5I�Wz DdX Æ� �L[� �5I�Wz � �BO#1Ç� �#�[I. 4��#t� ���Ã6 �"P.
Æ� �}�X� �. 
K�O�� O#w �. �5. Z�#�Q$ OK �w 
/ j��ZÇB Æ� Z�#�Q$ ��" OK � 4��\" ZÇB #. Z�#�Q$ 	K�SP�"
 L�w�� KO"� 
�L\ �K"K O"Pu ����� 3O�#=� OK �w ZÇB Q" �[I. P. "O �_I[� ��P�� 
Z[w 4E6 P�qO"Lt�� ��O Q" ZÇB �x��X vP5�[� |_�q Q" �5q#�� +#6Q#. �SP�" O"Lt� �	4X" »�»�� .J�P P."P. |¼#F���� OK � 	"PE�¼ OK
 #>P. O�e�. #� �#y[�#�Q$ OK �"�6�� "O Z�#�Q$ ��" �K�\�� �P�z!�Q"L�" ZÇB 4[zQ#.�K"K �#=�" ��#`q 3#�>

��



	���� 
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 x�X �#��y5WWz ��wo�¼�6 Y�O �� {�L>
�>OK o�¼�6 �zKQ"��3L\ � ��#[�

�� )UHVK �� 6OLJKWO\ ZHDWKHUHG �� 0RGHUDWHO\ ZHDWKHUHG

, �KO"L� K�>� �zKQ"�� Q" �"�L�#[� |.#u ��#[� ���z@�� ��)� �Q#6�K�\�� �L�K �L�Ä�#��y5WWz DdX OK ��R> �y5[zP. x�O« �4X" #��y5WWz C�dX � �y�X K"�� �zKQ"��nPÃ� �y5[zP. x�O ��:6� �KQ"�� ��w!�L\#. �KPw P��l6 �zKQ"�� #. 4X" �Ç�� �y�X K"�� �#�6 x�O4��#t� �KR�"�� ����� Q" �LF#6 4X" �Ç�� x�X �>O#J DdX ���A���L\#. �5\"K �P5�w!¬ �4X" �L\ |�L-6 v!#J �. #� � �L\ ��R=6 �y�X K"�� Q" ���� Q"P5�w! ��:0� �KQ"�� )5-W��K�\�� �L�K "R=� 3#Ãdu #� �5X��2 �Ç-\ 3O�¼ �. �5[zP. x�O #� �Q#6 x�X

�� +LJKO\ ZHDWKHUHG �� &RPSOHWO\ ZHDWKHUHG �� 5HVLGXDO VRLO

,9 �4X" �L\ |�L-6 v!#J �. #� � �L\ ��R=6 �y�X K"�� Q" ���� Q" Z�. ��:+� �KQ"�� 3L\ �.�K�\���L�K "R=� 3#Ãdu #� �5X��2#� �Ç-\ 3O�¼�. �5[zP.x�O #� �Q#6 x�X9 ��~�" 4J#X �~�4X" �L\ |�L-6 v!#J �. #� � �L\ ��R=6 �y�X K"�� ��� ��:&� �KQ"�� ��#w!�4X" �L�#� �u#. )6L�Ä Q��� x�X �K�69, ��~�" x�X Æ�P.#q � 4J#X �L�"�L\ |�L-6 v!#J �. �y�X K"�� ��� ��56� #>P. v!#J�. �L\ |¼#F v!#J �~� 
�L\ K#=�" �=F OK �K#�Q P��l6 �4X" �5qO ��.Q"�4X" �L[� #>�.#> �"�hF�� |.#u O"Lt�

�� 5RFN PDWHULDOV �� 'LVFRORXUHG �� 'HFRPSRVHG

���y�X K"��� �zKQ"���"R�� o�¼�6 ��E� �� {�L>o�¼�6 
��#[� � �"��Ä�K�\��� �L�K �y�X K"�� �zKQ"�� ��#[� ���z@�� �Q#6P��l6 Pz!" �K�\ L�u L�#. ��~�" x�O P��l6 �"R�� �4X" �5q#�P��l6 �Q#6 x�X ��~�" x�O ��5[zP. x�O�K�\ Pw!M L�#. 
L\#. �¼#J ��#w �. �5W."� x�Ox�X ��~�" Æ�P.#q �$ OK �w �5qP[�2 v!#J �. x�X |�L-6 LF #6 �zKQ"�� ��L\ ��R=6�L�"�L\ ��R=6 ��#w �#���"K Q" �[I. #� ��� �~� 
4X" �KO�I� 4XK Q���

��� 'LVLQWHJUDWHG ��� )DEULF

x�X ��~�" ��Æ�P.#q �$ OK �w 4X" �5qP[�2 v!#J �. x�X |�L-6 LF #6 �zKQ"�� �� �L\,�PI6�L�"�L[� ��R=6 ��#w �#���"K �~� 
K�\�� OK�2 � KPJ x�X 4X" �KO�I�4XK Q����. �3L\ �.� � ��LF #6� 
���w!� ��B �6"O#-Ä #. �"�6�� "O {�L> ��" OK �L\ Pw!M �zKQ"��|F"P� Q" Æ�P� ��KPw ��Wt6 ��#���PzP�Q

��



"PE¼ OK #��$ �L��wP2 K"��� #��y5WWz �O"��K4��#t�� �BO#1Ç� x�X � v!#J 4��#t� �O�q ��#X#�\ �� {�L>�O#[q 4��#t��-�Pt6���"K "PE¼ OK ��#X#�\ Y�O o�¼�6 �>OK
�03D��O�E�Æ6� »�»�� �K�O�� �Pq �$ |J"K �. @��" ��L�B 4~��X �. �5W. 4[� �P� O#�W. UO 6� �»�»���»�»� |J"K �. @��" ��L�B 4~��X �. 4W\ 4[y�" �P� UO 6� ��K�O�� �Pq �$»�»��»�� @��" ��L�B cX�5� O#[q #. 4W\ 4[y�" 4pX )5-W� UO 6� ��K�O�� �Pq �$ |J"K �.»���»��� K�O�� �Pq �$DdX OK �zK#X �. 4W\ 4[y�" 4pX UO 6� ��KO"K K#�Q O#[q �. Q#�� P5[�. M�p� �~�»����»�� �K�O���Pq �$ OK 4~��X �. 4W\ 4[y�" �J#� 4pX �}�J UO 6� �! »�� �K�O�� �Pq �$ OK �5IX �. 4W\ 4[y�" �J#� 4IX UO 6� �

»����� �K�O�� �Pq �$ OK �5IX �. 4W\ 4[y�" �J#� O#�W. x�X 5� �o�Ãa O#�W.��� ��u#B #. �K�\�� KPJ ZÇB v�� �.Pa Æ�#. O#�W. x�X 5� ��KPw "L> �$ Q" �"�uO� �"�6�� �-�> o�Ãa���� �K�\�� "L> �-�> ��u#B cX�6 �$ Q" �"�uO� �5IX �. o�Ãa x�X 5� ��#��y5qO�Pq �X#�\���Q ZÇB v�� #. �.Pa P:" P.�K�\�� K#=�" �$ OK �t�Ä�w!����» �"�uO� #� L�#\"PJ "O �$�-�> ��u#B #. �"�6��� cX�5� x�X 5� �»�L�Ç\�� �X#�\���Q ZÇB �.Pa Æ�#. �KPw "L> �$ Q"�»��»» �X#�\���Q ZÇB �.Pa Æ� Q" Z�. �. ����� �5WÇ\ ��u x�X 5� ���KO"K Q#���»»���» �X#�\���Q ZÇB �.Pa �K#�Q K"LÃ6 �. ����� �5WÇ\ O#�W. x�X 5� ���KO"K Q#�� ��u! ��» ��#��\"P6 �"�6�� #��6 �X#�\���Q ZÇB 3#.Pa #. O#�W. x�X 5� ���KPw "L> ����� Q" ��u O#�W.�4X" �L�-WB �#�w!#J nPÃ� 6� #6 6�3#>OK ���y5�WWz �L��wP�2 K"��� ��w �6O��¼OK �4X" 5� #6 5� 3#>OK �K�LE� OK ���Ã� #��y5WWz �O"��K 4��#t� ���4X" 6� #6 6� Q" �#[5��#t�v!#J Æ��#Ç� OK �w �<�XM�p�� ���Q$ Q" 6� #6 6� KO��OK �w K�\�� K#��[�2 P5t�uK � ��w K"LÄ" �. �.#�5XK �"P. ��
5� KO"�� 4��#t� ���Ã6
 4qPz O#w �. "O 4��\" ZÇB �"�6�� R�� 5��~" 5� KO"�� OK �K�\ �K#p5X" 4X" <�"O�	4W�� P�N1�#Ç�" 4��\" ZÇB #. 5� �

��



<�#5� ��P6��"O#w!�hq#E� �. �.#�5XK �"P. �K�\�� {#�Ä" Ph�KO�� �y5WWz �O"��K P. K��Ä �5�>OK4��\" ZÇBL�#. 
4X" Æ[J �5X"�J#� O�e �. x�X DdX �w �KO"��OK �L\#. j#-\" 4~#F OK 
�XOP. KO���y�X DdX L�#.�O#Ä L�#. 
K�O�� O#w �.ZÇB �w�"�K�LE� OK|u"LF 
�XOP. KO��DdX �K�\ L�u Z�#�Q$ <�#5� �"P�� �. ,6"P��L\#. �L\"L> �4WX 3"OM Q"
Q" P5�w �L�$4XK �. <�#5� 
L�w #>�.#> "O �XOP. KO��DdX 
ZÇB �L\ #�O P�q KO�JP. Q" �\#� |�Ã~"VÇÄ Pz!"
K"K^�I[6 ZÇB KO�JP. ���z|-e � �K#ÄP�m �"L¼ ��O Q" �"�6�� "O �KO"�� ���B �K�. L�"�J �Ãu"� O"Lt��"R>" ��#F �#�y�X ��O P. Z�#�Q$ ��" �K"K �#=�" 
r�q 3#Ç� �. �>�6#. �KPw Ph�qP¼ �L�$4XK�. <�#5� Q" �Q"V2 � KPw "L> "Ox�X Q" �"�Ãdu 4X" P5�. �KO"�� ���B OK �4X" ,X#��#� 
�w �}¼#q #. �#��y5WWz �4WX�K"K O"Pu Z�#�Q$ KO�� �ÇE� ��#2 Æ� OK O"Pt5X"
P� �"P. �w K�\�� K#��[�2 �L�$4XK�. P6�Ãu"� <�#5� #6 KP�z O"Pu Z�#�Q$ KO�� O#. ��L�B L�#. Ph�KO�� DdX P�K"K �#=��" DdX LF"� OK Z�#�Q$ �» �"�6�� R�� ÈOR. �#��y5WWz KO�� OK �K�\ �#=�" Z�#�Q$ �» �y5WWz!�LÃ.Z�#�Q$ � �L\ |t5�� �L�L> �dt� �. L�#. ZÇB Z�#�Q$ P� Q" V2 �w 4\"K �>�6 L�#. ��%URZQ� �����4�"Pu � ��y�#�� � K�\�� Ph�qP¼ L�O"K "O P�K#t� ��P5�w �w�5�"Pu � Q" 
Z�#�Q$ ��#6�» �5XK P� OK �K�\ �#=�"�K�\�� YO"Rz! �U� �L�#��u#.
O"Lt�� KO�$P. �"P. 
Ph�KO�� �y5WWz �J�x�X �~#yB � �U� 4��\" ZÇB +#6Q#. Q" |¼#F P�K#t� ��y�#���	��� L�. OK ;4�Wu
 L�$�� O#w �. �� |Ç\ Q" �K#p5X" #. �-&6� �QOK �O"��K �O#[q 4��#t�
4��#t� ���Ã6 �"P. PÇ. x�X Q" �"�Ãdu DdX ��O #� 
�y5WWz DdX ��O �"�6�� "O 4��\" ZÇB Z�#�Q$�"P. L�"�6�� 
4X" K�>�� Pz!" 
�"�dt� �O"NzO#. Z�#�Q$ <�#5� 
�.#[� O�e�. �K"K �#=�" �VF� �5WÇ[� �#�[I.�	� ZI.
 L�$ O#w �. �y5I�Wz ��t~#. DdX P� �5WÇ[� �#�5�Wu 4��#t� KO�$P.
L��#�� L�#. 
L��w�� �P�z�}> x�X �. x�X ��~�" U#�6 Q" �w ��#w Q" vQ#� ��"L� �#�[\�2 ��#F �#��y5WWz!L�"�5. 4X" �Ç�� -&6 KO�$P. 
��#w Z\�2 �5IX � 4�#Ia �. �5W. �5-~" �L��\Z�#�Q$ 4��\" ZÇB #. r�qK�\o�¼�6 �$ �X#�\��#w � �y5WWz DdX Z\�2 L�#. �6�#F ���B OK �L\#-� #� L\#. �\P. 4��#t� Py[�#��#���" P. ���Ä �K�\ �5qPz ����� R�� v�Ç[� KO"�� OK � 	#��$ L��#� �4���~��#w 
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L�.�eP� �L��wP2 K"�� :��LÇB�� #��$ Q" +$�#��Pdu ��#z � L�"V�J �L��wP2 K"�� :��. KO�$P.
 K�\�� ;O#J #��$ Q" ��"K O�e�. +$ � �K"K �#[� "O �L\�5W\ Q" �O#:$ �L��wP2 K"�� :��	�t�uK P. P5�~ 3O�¼K�\��;O#J �L\ �5W\ K"�� |E� Q" �"�hF�� |.#u +$ �L�"�L\ �5W\ �Ãa�� O�e�. �L��wP2 K"�� :��	K#�Q � cX�5� 
�w ��B �6"O#-Ä #. �$ O#[q o�¼�6 � �t�uK P. P5�~ 3O�¼ �. KO�$P.
3O�¼ �. KO�$P.
 K�\�� ;O#J �y5WWz |E� Q" K#�Q O#[q #. +$ �L�"�L\ �5W\ ��#w �L��wP2 K"�� :��	K#�Q � cX�5� 
�w ��B �6"O#-Ä #. O#[q o�¼�6 � �t�uK P. P5�~

��



Dd�X �O"���#�� ����"K � �zL\P�2 ½P�Ä 
�K#�X �zL\P2 4~#FOK 	o~" �#��y5WWz �zL\P2 j"��" ��� |Ç\���"K  D
 L�$ O#w �. x�X �. x�X U#�6 �. �L�XO LF #6 �\P. ��#>�.#> O"Lt� KO�$P. �"P. L�"�6�� �y5WWz!x�X �#��y5WWz ,wP� �zL\P2 Q" Æ�6#�\ �#�CPe 	+ �	�zL\P2½PÄ  I 
�O"���#�
��



KO"�� P�#X ���
OK <��"O �-��> <�XM�p� Æ� Q" �K#p5X" #. �"�6�� "O 6� #6 6� 3#>OK ���Ã6 �"P. �5XK ^J#\ Z�#�Q$ 	o~"����� �. 
4.#: 3L\ Æ� #. �w 4X" ��Q�X |�#\ O"R." ��" �K"K �#=�" �P5[�. 4uK#. 
v!#J Æ��#Ç� �#�[�#�Q$�O�E�Æ6 �O#[q 4��#t� Q" �KO�$P. �w L�"�J �X#�t� ��O Q" �"�6�� "O ����� 4��#t� P9w!"LF �K�\�� KO"�� ���V� � V��4X" �L[� �[Ç�Q �\P. 4��#t� P."P. �L\4�"Pu O"Lt� �L�K�� �#[� "O P9w!"LF��
|Ç[� "O �L��wP2 K"�� �X#�\��#w ^�I[6 
�.#�Pz 3��_E� +�XO #� � 	S�z!
 �}Wz K"�� �.#�Pz ��R=6 	+�$ ��OK �L\KPJ 3#Ãdu #� �y5WWz �O"��K �L�Q#X �#�y�X #. 3�#p5� �X#�\x�X 
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�.�XO�#�y�X Q" �JP.OK �	 ���#: ��"�"P6
 4X" #��y5WWz {�J Q"+$�#�P> Q" �\#� )6L�Äx�X Q"+$4[��.$,�\#. 4X" ,X#�5� +$4[� 3L\ �L\#. ��~�" ��"�"P6 Q" �\#�� #� ��"K ��. Q" �ONy.$Q" �[I. 4X" �Ç���5p\$ |�~K �. Q#. �#��y5WÇ\ OK +$ K#�Q 4ÄPX�Ph� KO�� �#5X"O OK ��"�"P6� |E� OK	 �Ç�~�OL�� �#�K"Pz!
�K�\ �� O#. 4q" 8Ä#. 
�#�P> �K�.
� �O"L�#2 KO�� OK �O"L[� L�"�6 �� ,}m" 
+$ �-�Pt6 O#[q� 
+$4[� �~#�5F" P�W� 
�.#5W�" DdX ���. Z�2��"�"P6 �#�[�#�Q$ j�� KO�� OK �Q� �#�K#��[�2 #. �"P�� L�#. #�y�X ��"PE¼ o�¼�6 �L\#. �~#�5F" 3�Ç[��KPw ��#X#�\ O#w ��~�" |F"P� OK "O �5pz Z�2 |�"�Ä �"�5. �w �6O�¼ �. 
L\#. Q#�� KO�� ��"PE¼
�#�[I. cX�6 �w K�\ �L�K �y�X �#��K�6 OK 4X" �Ç�� R�� s}Ã� �.#5W�" C�dX � �K#Ä P�m �.#5W�" C�dXOK �Ã�"�� ���B ���.Z�2 �L�\#. �L\ �e#F" 
UOQ" �L\P2 �"�"P6 �#���� #�#��y5WWz 
#�Ç�"K ��B ��"�"P6#�OK �T��� �. 
�}�W� ��" � 4X" O"KO�JP. �K#�Q 4���" Q" 
#��$ Q" �\#� �K#ÄP�m �.#5W�" C�dX � 
�#�P> |.#t�"O+$ Q" �O#[qP2 � K#�Q �#�P> � �L\ ¿du |��6 cX�6 K#�Q r#�Ä" OK8E. KO�� ¿�"�� 4X" �Ç�� �w ��#��S�P2�Ç�� �.#5W�" DdX �5qO ���#2 �=�5� OK ��O"KP.K�zÆ� |J"K �.+$4[� �K�\��U#WF 
L�\#. �5\"K �"P���.�K�\ 8Ä#. 
L�"�5qPz O"Pu �XO �#���� ��O �w!"O ��#��2 4W[� 
4X"
b#-6O" OK �w�5���" �. 4-W� 
#��y5WWz Q" �5XK Æ� #� �y5WWz Æ� |E� Q"+$4[� ��E� s�uK D�P[6 #. �"P��3O�¼ OK Pz!" 
K�. L�"�J #=. O#�W. �K�\ o�¼�6 �-�Pt6 O�e�. R�� |E� �S�~��S�OL�� L�#. 
L�O"K �O"L�#2#.P�Wp6 � P�-Ã6 OK�zL�O#. �. b�.P�3#Ä�e" �K�\ Pw!M R�� #��zL�O#. ��PJ$ KO�� OK 
R�B#� L�BP� 
�6#Ä�e" �#Ç�"
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3O��¼ OK 
�zL�O#�. �#��K O#�$ 
����QP�Q �#�.$ 4wPF 4�> � ��A�� 
�q#a" 3#Ä�e" �L��$�� O#w!�.#��K"K�K�\ ¿u"� L�p� L�"�6�� 
�XP5XK
O#w Y�O ���

�#��WÇÄ 
	 4X" �O�Pa ,X#�� �Q"KP2O�� #�}��6 OK 
 ��t5W� �L�#[� �Q" L�6O#-Ä �Q� 3#Ä�e" � O#�$ 	o~"�#�K � �zL�O#. O#�$ 
��"��
KO�� �~#�5F" �.#5W�" DdX 4�Ãa� � �}E� �[Ç�Q �}w4�Ãa� ��#X#�\ O�h���. L�#. "O ��"�� �#�WÇÄ 	 +�K�\��� �L�#[� #�Ç�"K �#�}Wz K"L5�" OK �#�#�z �dJ ��� 3O�¼�. ,}m" ����QP�Q +$ 4[� �K"K O"Pu �Ã~#d��zL�O#. � #�K �. b�.P� �#�O#�$ � �.#5W�" C�dX �}_q 3"P��l6 �. b�.P� 3#Ä�e" L�#. 
4X" P�N1�#Ç�" �w #>P��K�\ �O�$KPz!
4X" �Ç�� �KO"�� OK �K�\�� K�LE� ��"PE¼ 3#�}�Ä ��~�" |F"P� �. ,}m" �}E� �S�~��S�OL�� o�¼�6 	 ;�5\"L� K�>� #�.#�KO #. Z�#�Q$ #� �.#5W�" DdX ���Ã6 �"P. �"��#�z #� S#1�2 �#�[�#�Q$ �#=�" �"P. ��#B ���yA���X#�\���Q �#�;#5�5X" cX�6 ����QP�Q +$4�Ãa� �KO"�� ���B OK �L\#-� P�N2�#Ç�" R�� #�P5��R�2 ,_� �Z�#�Q$ �#=�" 
�.#5W�" DdX ���Ã6 �"P. �q#[5w!" �#���#�z PpF �. �~#�5F" Q#�� �}FP� ���� OK �K�\�� KO�$P.���Ã6 �[t� ��O OK ��#�z PpF ,X#�� |E� � �L\^I[� +$4q" � S#1�2 Z�#�Q$ � #�P5��R�2 ,_� 
�.#�KO�K�\��
Pw!M �$ �#�L�#�2 � �L\^I[� L�#. ½�Pp� ����QP�Q +$ ��SO � Ph�KO�� �XL��� �S�P2 ��. |.#t5� �d."O 	KDdX 4q" ���zP�Zt� �K�\ �K"K D�a�6 L�#. 
�L\ �F"Pe �#��O"KP.K�z |J"K �. #� 4�X �. +$4[� P�:'6 �K�\�K�\ �#�. L�#. �XO �#���� ��O �5qPz O"Pu �#��2 4W[� � K�>�� 3#W�X'6P. �.#5W�"
Dd�X OK #�� |���6 OK �w ^I[� �y5WWz �5XK Æ� #� � 
�L[�P2 #� �L\P2 �y5WWz Æ� {�J Q" +$ 4[�	��L��\o�¼�6 �L�$ �� {�L> OK �w �"���z �. L�#. 
L�O"K ����JO
�y��yB �w K�. L�"�J P5-X#�� 
K�\�� PpF x�X �K�6 OK �[Ç�Q �"P. 
|��6Æ� � |9� �"�Q#X �w�KO"�� OK 	�
4X" �O#pF Q" LÃ. �}¼#q�. |�Ä ��" �"P. �#�Q ��P5�. �K�\ o�¼�6 �Q#X Q" ZI.P� |J"K �. +$�}w �#�P>4[� o�¼��6 �"P�. �K#��[�2 �L�.�t-e �� {�L> OK �L�w�� 4q" 4ÄPX �. +$ DdX KO"�� �O#�W. OK "P�Q�4X" �L�$x�X�K�6 Q" +$�#�P>
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� |�#�� �#���#��z 
�Ed�X ��[Ç�Q � ���B �6"L���6 �K�. P:�� �"R�� L�#. 
�L�Ä �y�X �#����"K KO�� OK 	Q� �}¼#q 
�.#�4�> �. �>�6#. KO"�� ��" OK�P�z���_6 �K�\ ���Ã6 ��"PE¼ �#��XOP. �#�Q OK 
ZÇ�Q �#��P~#z!�K�\�� �#=�" P�zOK �#��y5WWz �zL\Q#.
�#�#��K OK #��y5WWz {�J Q" �5[� +$ �"R�� �K�\ ^I[� L�#. R�� +$4[� P�W� P. �KQ H� ��t~#. P�:#6 	COK �$�p�� Zt� ��$ ��#�K �KQ H� cX�6 �#�P> P�W� �L\ K�LW� {#�5F" �L\#. �L��w �"P�z 
4X" �Ç�� �"L�-I��KP�z O"Pu �>�6KO�� L�#. R�� �L\ �O#pF ZI.#� ���"K �O"L�#2#�

KO"�� P�#X ���
�}�W� ��" �L�$ ��"Pq +$4[� P�Wp6 � P�-Ã6 �. Æ�w O�h�� �. �zL�O#. O#�$ L�#. 
4X" P�N1�#Ç�" �w�KO"�� OK 	o~"�K�\�� ¿u"� L�p� �w r#�Ä" OK ¿u"� �#�}��6 � #����"K 
�EdX �#�����JO KO�� OK )¼�_I�
OK � �LÃ�. |�F"P� OK ���\#� �#��O#pF � L��\�� PpF ��LÃ� �K#� n#[5w!" �"P. #���#�z 
Q#.�O �K#Ã� OK 	+�q#�w �#��XOP�. �#�Ç�" #���#�zK��>� 
�e#t�� ����B OK �K�\��� �#=��" 
3#q#[5w!" �K�.R��$ 4�tq�� 3O�¼�KO�$�� ��"Pq "O S#1�2 Z�#�Q$ � �#5q"O#. Z�#�Q$ 
�.#�KO �#�[�#�Q$ � #�P5��R�2 ,_� � P�h� 
����QP�Q�#�.$KO��� 
+$ 4[� �#�}E�� ���Ã�6 �"P�. 
��#�z ����L�� � �X#ÇÄ ��.O�K 
/�ÇW�P2 #. �"�6��"O #���#�z �O"��K�K"K O"Pu �XOP.
��S�~ � �#5q"O#. �#�[�#�Q$ � P�h� 
K�\�� �#=�" ��#�z OK x�X �K�6 ��"�"P6 KO�$P. O�h���. �w ��#�[�#�Q$ 	;�w 4X" ��#�K#��[�2 |�Ç� 
UP5XK OK ��S�~ Z�#�Q$ <�#5� ��"O" �L�"�L\ D�P[6 ��#z!"L> O�e�. ,650 cX�6�	�O#pF �Rl� 4�Wu
 4X" �L\ ��"O" x�X ��"PE¼ o�¼�6 �"P. �5\�� ��" OK
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�L\P2 � �L[�P2 �#��y5WWz {�J Q" +$4[� �"P. �L�.�t-e ��� {�L>
CP\ �>OK�LXO��� Ph��. |�5E� �$ {�J Q" +$ �#�P> � 4X" Æ[J � �5W. �}�J �y5WWz! ,�K�\��� �L�K +$ �#�P> Q" �P:" � 4X" Æ[J �y5WWz! «

�L[�P2
�#��y5

WWz

�	�zKQx�Q � �y5[z P. x�O O#:$
 KO"K K�>� +$ �#�P> Q" �L�"�\ �~� 
4X" Æ[J �y5WWz! ¬�KO"L� K�>� +$ K"Q$ �#�P> �~� 
+�eP� �y5WWz! ,9�KO"L� K�>� �5[� +$ ��"L� �#�P> �~� 
K�\�� ;O#J +$�"�Pdu ��#z �K�\�� �L�#[� �y5WWz Q" +$4[� 9�$ O#[q � �L\ KO�$P. ���#:P. P5�~ ,WFP. 
�$ O"Lt� 3O�¼ ��"OK �KO"K �#�P> �y5WWz Q" ��"L� O�e�. +$ 9,�K�\�� �#�. K#�Q #� cX�5� 
�w 3O�¼�.�KO"L� K�>� �>�6 |.#u �#�P> {#�5F" �w �P�N2M�p� |�~K�. �L�"Æ[J � �5q#� ��ÇE6 ��#w �L��wP2 K"�� ,�KO"L� K�>� �K"Q$ +$ ���yA�� �~� 
L�"+�eP� �L��wP2 K"�� «

�L\P2
�#��y5

WWz

�LÇB�� +$ �"�Pdu ��#z � L�"V�J �L��wP2 K"�� ¬KO�$P. �t�uK P. P5�~ ,WFP. �#�P> 3L\
 L��K�� �#[�"O +$ ��"K �#�P> #� �L\ �5W\ Q" �O#:$ �L��wP2 K"�� ,9�	K�\��O"Lt�KO�$P.
 KO"K K�>� +$ �hF��|.#u �#�P> 
�L\�5W\ �#�P�W� |E� Q"� L�"�L\ �5W\ �}E� O�e�. �L��wP2 K"�� 9�	K�\�� �#�. K#�Q #� cX�5� 
�w 3O�¼ �. O#[q KO�$P. � �t�uKP. P5�~ ,WFP.K#�Q O#�W. 
K�\�� KO�JP. �$ �. O#. {�" �w �5u� )¼�_I� 
�>�PJ +$ O#[q 
L�"�L\ �5W\ |�#w O�e�. �L��wP2 K"�� 9,�	K�\�� �#�. cX�5� 
K#�Q 
�w 3O�¼�. O#[q KO�$P. � �t�uK P. P5�~ ,WFP. O"Lt� KO�$P.
 4X"
Q" �Ã�X� �#�[I. L�OK#u 
L�O"KO�JP. ���#. ��~�" ��"�"P6 Q" �w 
�.�XO �#�y�X OK �$ #. �Q"�� �#��QOK � �L�.��� C�dX	K�#���QOK Lu#�q ��w ���zPzK � ��OM$ �#�y�X Q" ��Pz �$ OK �d�"P\ ���B �L��w |_5� �� �. �Ç�~�OL�� Ph� Q" "O x�X �K�6�K�\��� �L�K 
L�5W� |Wz � �"��F#�
�4X" ��XO S��z P�N2#�M�p� ��#w ZI. Æ� 3O�#=� OK �\P. P�N2M�p� 3L\ �. ZI. Æ� ��#F #�}Wz 
KO"�� �JP. OK 	�

�� $QLVRWURSLF

�#=�" |Wz DdX �Q"�� �. (P_E�� �#�P> �Ç��" #� �K�. �KPy�#W��#� ��#w �Ç�~�OL�� {#t5�" 4�}.#u 4X" �Ç�� �d�"P\ ���B OK�$ �K�. Æ[J �+$�"R�� KO�� OK 
K�\ ¿du �q#[5w!" |��6 cX�6 |�#w O�e�. |WzÆ� �Ç�$ Q" |-u#6 L�#-� �w4X"�O ��"Q" �K�\�4qPz ���_6
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|��6Æ� OKx�X �K�6 Q" +$4[� �"P. �K#��[�2 �L�.�t-e ��� {�L>
CP��\ �>OK�K�\��� �L�K �P�z!�Q"L�" |.#u 4[� ���z@�� �4X" Æ[J otX� #��O"��K ,�4X" #��y5WWz Q" +$�L�ÇB 3O�¼�. )¼�_I� � R�B#� 4[� «P. P5�~ ,WFP. �#�P> KO�$P.
 4X" #��y5WWz Q" 4J"��Ç� �#�P> 3O�¼�. )¼�_I� � cX�5� 4[� ¬�	 �O#pF {�e P5� �» OK �t�uKP. P5�~ ,WFP. �#�P> KO�$P.
 4X"#��y5WWz Q" 4J"��Ç� �#�P> 3O�¼�. )¼�_I� � K#�Q �#�P> ,9�	 �O#pF {�e P5� �» OK �t�uKP. P5�~ ,WFP. �#�P> KO�$P.
 K�\^I[� L�L\ �#�P> &L-� L�#. �4X" K#�Q ��#�95X" O�e�. �#�P> 9�	 �O#pF {�e P5� �» OK �t�uK

�6#�Lt�� |�}E�6 �"P. ��t5W� P�m �"�K"K 4X" �Ç�� ���"K Æ� DdX OK �L��w 4[� �#��QOK �dt� ��P6�#. 	��"�T��� 4���" Q" o}5I� se#�� #. b#-6O" OK �$ O"Pt5X" |E� #� |��6 Æ� s�Ä ,�6P6 ���� �. �L\#. �O"L�#2�L�K 4XK �. +$ ��=� ��t~#. �#Ç�" Q" �"��#[� 4X" OK#u "P�Q 
4X" O"KO�JP.
#��K"K Z�#�� ���

�[t�� 
���"��� VÇÄ ��O OK ��#��#Ç��2 #. ����QP�Q +$ 4wPF P�W� 
�L\ �O�$KPz3#Ä�e" �. �>�6#. 	o~"� �zL�O#. �. b�.P� O#�$ �"�6�� Q#�� 3O�¼ OK �L��\�� �XO ,X#�� U#�t� �"O"K �#�-� �[t�P� #� �X#�\���Q�KPw ����a R�� "O #�K
�P�h�� +$ �#�P�> |.#t� OK ����QP�Q �#�LX |E� L�#. 
#�JP��� #� �L\ �K#X �X#�\ ���Q �#��[t� ��O 	 +OK �K�\ L�u R�� O�_5� �.#5W�" DdX � �L\^I[� 	"�"P6#� �#���� �UO Q" �L\P2 �L�Ä �#��y5WWz 
#�Ç�"K�K�\^I[� L�L> �#���#�z PpF �"P. �K#��[�2 ,X#�� b#t� � K�>�� �#���#�z |E� L�#. ���A�� �[t� ��O
o�¼�6 ����QP�Q +$½�Pp� �#�P> � �L\�F"Pe �XL��� �S�P2 ��. |.#t5� �d."O L�#. 4X" �Ç�� �w #>P� 	 ;KO�$P. 
Ph�KO�� �Q#X 7"LF" Q" LÃ. � |-u �.#5W�" DdX L�#. 
4X" UP5XK OK ,X#�� �K"K �w �KO"�� OK �K�\�K�\ �#�. R�� �[Ç�Q �Ä��_� �#�\�O � �KQ H� P�:'6 
��#�95X" ��"�� � +$c�"P\ P�:'6 L�#. �$P. ���Ä �K�\
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�L\ L�u
 4[� 3#>OK3O�¼�. L�#. x�X �K�6 |w #� �]#J �QOK �5XK Æ� #� KPp�� �#��y5WWz Q" +$4[� 	K4[� � �#�P> nPÃ� �#���E�� �"�6�� 
4X" 4XK OK �q#w �K"K �w �KO"�� OK �K�\ �#�.	 �� � �� �#�~�L>OKK"L5�" OK "O4[� �#��K"K �"�6�� 
#�}��6 KO�� OK �K"K �#[� ���5X O"K���3O�¼�."O <�#5� #� � KPw �XO "O �#WÇ����"O" ��#�z {�e OK �X#�\���Q � ��S�~ KLÄ KO�� OK �w �"���z �. 4XOK 
�5J#X �#��K"K #. �"P�� 
|��6 cJ�K"K �#[� 
K�\��
#��5XK K"LÃ6 ��»

O#5�qO �L�"�KPw ¿du "O Py�LÇ� �w 4X" ��#��QOK �5XK K"LÃ6 Q" P:'5� x�X �K�6 �P�#i |Ç\ � �Ç��#Ç� O#5qO�y5I�Wz �. Q#�� �Ç�$ Q" |-u 
"O x�X |Ç\P��l6 �"R��#��QOK �5XK K"LÃ6 �w KP�N2�� P�:'6 Ph� ��" Q" �Ç��#Ç��O#pF �"R�� 
x�X �K�6 �P�#i |Ç\ ���Ã6P. ���Ä #��QOK �5XK K"LÃ6 �L�K�� �#[� 
L\#. PÇ. x�X �#�[I.�	�» |Ç\
 L��w�� {P5�w R�� "O �O#-[6$ �#�Q OK �5X"�J#�
|�#Ä ��P5��� 4X" �Ç�� ���"K K"Q$DdX �. 4-W� #��$ �.#�4�> �"P�� �. 
#��QOK�5XK K"LÃ6 
�y�X �#����"K OKZ�#�w 4ÄPX �. �O"L�#2#� �"R�� #��QOK �5XK K"LÃ6 Q" �L\ �5X#w!#. �.#[� c�"P\ OK �L��$ +#WF�. �O"L�#2#����"K ��t~#. �y5I�Wz 4X" �Ç�� 
L\#. �w #��QOK �}¼#q � K#�Q #��QOK �5XK K"LÃ6 �w�d�"P\ OK 
|.#t� OK �L.#����K�\ |�L-6 	 v!#J 4~#F �.#[�
 �"�P�"K �ZJPB �#��y5I�Wz �. �5[zP. #� �YRl~4~#F Q"
��>OK �"O"K �y�X �#��K�6 ��" �K�\�� x�X �L\ �Ãdu�Ãdu 8Ä#. 
�$ Q" P5[�. #� 
�QOK �5XK �X 
#�}��6 OKK�\ L�w!'6 4X" �Q� �L�5W� 
�QOK �5XK �X Q" P5�w ��#F �#�y�X #. �W�#t� OK 
�L\ �5I�Wz �"P. �P5[�. �K"Q$�KO"K #��QOK �5XK K"LÃ6 #. ��t5W� �d."O 
�y�X �O#-[6$ {�J OK �5X"�J#� �O#pF �"R��

O#w Y�O���»
#�� ��t5�W� �XOP�. �"P�. Q#��KO��� �Q"�~ � �X#�\���Q <�X ,�\ 
U#1�w � Q" L�6O#-Ä Q#�� KO�� |�#X� 	o~"��O"KP-WÇÄ
�5XK ��}w 4X" P5�. ��~�" �#��XOP. OK �4X" 4\"KP. � �XOP. �K�LE� Q" �Ã.#6 ,}m" #��QOK �5XK K"LÃ6 	 +,d�u 3O�¼��. <�#5�� � K�\�� �#=�" �.#�4�> 4�"Pu ��» #6 O�h�� ��" �. �L��\ 4\"KP. K�>�� �#��QOK�	�.#�4�> 
� 4�Wu
 L��\ �KQ �"R�� �#���E�� � �L\ �XO3#Ep¼

��



��#X#��\ �"P. �Q� �#��P�z!�Q"L�" K"LÃ6 Q" 
L�O"L� �K#�Q 3"P��l6 � L�5W� �h�� #��.#�4�> �w �KO"�� OK 	 ;�K�\�� �5X#w #��QOK �5XK
4-: 
L�$+ L�. OK �w �A�$ P. ���Ä 
L�#. R�� K�>�� �}E� �#��QOK �5XK K"LÃ6 
#��XOP. P6�5qP[�2 |F"P� OK 	K�5�XK K"LÃ�6 Q" �Ã.#6 
�2 Æ� �P�N2|Ç\ P��l6#� 
�y�X ���"K #� |��6 Æ� Q" ]#J ZI. Æ� �O"L�#2 �L��\���Ã�6 + L��. �. �>�6 #. �w ��#��QOK �5XK K"LÃ6 �� � L��\��4q#� �Ãa�� � �}E� O�e�. �w 4X" ��#��QOK�L�"�L\
�h�� �QOK �5XK ��P6��"L� � ��P6O"L�#2 
{#9� �"��Ä�. �KPw �O"Nz!�O#�\ L�#. "O �L\ ��#X#�\ �#��QOK �5XK 	��Q#��� 3O�¼ OK �K�\�� �K"K ]#_5J" P64���" �w �#��5XK �. �LÃ. �#��O#�\ � K�\�� �O"Ny�#� � �O#�\�KPw �O"Nz!�O#�\ 
L�O"K �O"L�#2 OK �w �[t� �#�-�P. "O #��QOK �5XK �"�6��
�#��QOK �5XK �}wO�e�. �L��\Æ�Çp6 �h��#� �#��5XK Q" �h�� �#��5XK L�#. #��QOK �5XK K"LÃ64-: �#�Q OK 	�Q" �h��#�� �#���QOK ��w �6O��¼OK �L�5�W� �Q"��� )-�Pt6 #� �Q"�� Py�LÇ� #. �w L�5W� ��#��QOK ��#F �h��Y�OQ" �K#p5X" #. L�#. 
K"K^�I[6 "PE¼ OK "O #��QOK �5XK �"�5� �w�KO"�� OK �L�O"K O�JP. �qK#_6 �.#�4�>�K"K ^�I[6 "O �5XK P� �}wL��O 
4F#W� �� �-du �Ç-\ ��OP. 3#Ep¼ ,du �KPw �K#�2 � �O#�$

#��K"K Z�#�����»
�w ��#��QOK �5XK K"LÃ6 �KPw ��"O" �.#�4�> �. b�.P� �#��K"K #. �"P�� �"�6�� "O K�>�� �#��QOK �5XK K"LÃ6�L��\��o�¼�6 �» |Ç\ OK ;OL�� 3O�¼ �. L�"�L\ �L�K 	|��6Æ� {�e OK �9�
 �}E� O�e�.

�� %ORFN VL]H

�3#Ãdu �Q"L�" ���
K"LÃ6 
#��y5WWz �}¼#q cX�6 �. �Ãdu K#Ã." �4X" x�X O#5qO �L��w ���Ã6 �#�_J#\ ��P5�. Q" �Ç�3#Ãdu �Q"L�"�L�w�� ���Ã6 "O �}¼#F 3#Ãdu |Ç\ #��$ �.#�4�> � #��QOK �5XK K"LÃ6 �K�\�� ���Ã6 #��$ ��"L6 �#��QOK�5XK�5XK Æ� �#��QOK �Ç��" �. Ph� �L�\#. �$ L��#� � �"�uO� 
��>�O#�B 
�Q�~ 
�-ÃÇ� 4X" �Ç�� 3#Ãdu |Ç\���Ã� O"K�QOK �.�XO �#�y�X 
�}w O�e�. �L�5W�� �#WÇ� ��#w R�� �}¼#F 3#Ãdu "N~ 
L�5W�� �Q"�� ��#. )t�uK�L�O�$��K�>��. "O 3#Ãdu ��P6�h��

��



x�X �K�6 �P�#i |Ç\ � �Ç��#Ç� O#5qO#. #��QOK �5XK K"LÃ6 �d."O ��» |Ç\
]#J Z�6 c�"P\ Æ� OK"O x�X �K�6 �Ç��#Ç�O#5qO 
3#Ãdu ��. �\P. 4��#t� � 3#Ãdu �Q"L�" 
�zT�� �K s�p}6�#�X�u ����QP�Q �#��O#pF OK � L�.#��� |Ç\ P��l6 P5�w ÈOR. 3#Ãdu ��#F �y�X �#��K�6 �L�w��^I[�L��#�� ��Ç�$ �#> �. �y5I�Wz 4~#F 
L\#. ÆB�w 3#Ãdu �Q"L�" �w�6O�¼ OK 
#����"K OK �L�Q#X��"O �O"L�#2

�� 6OLGLQJ �� 7RSSHOOLQJ �� &LUFXODU 5RWDWLRQDO


��"�P�"K �[JPB 3O�¼ �. � #�w!#J �.#[� 4X" �Ç�� 
L\#. ����zS"� � �YRl~ 3O�¼ �. �y�X �#��K�6

�� )ORZ

������"P. �K�\ 7K#F ��#�P> �w L\#. P5ÇB�w �LF �. 3#Ãdu �Q"L�" 4X" �Ç�� 
��#9�5X" �#�5~#F OK 
K�[.�KPw �O#\" 4�R6O"�w OK �L\ K#=�" �\P. se#�� OK L�u �-F LF OK 3#Ãdu �. �"�6��
¿�Q�6 Pz!" K�. L�"�J #=. O#�W. �4X" 3#Ãdu �Q"L�" Q" �Ã.#6 �K#�Q LF #6 x�X OK�O#Ç[6$ � Q#.�O�O#pF ��$O#w!���P�y. Ph�OK v!#J OK #���"K �Q"L�" ¿�Q�6 �.#[�"O �y�X �K�6Æ� OK 3#Ãdu �Q"L�"
3#Ãdu �Q"L�"^J#\ �"��Ä 4E6 
x�X �K�6 Q" ����� �Ãdu Æ� cX�5� K#Ã." 3O�¼�. #� �"�6�� "O3#Ãdu �Q"L�"
K�\�� �L��#� �- Y� #��QOK �=F YO#�\ � L�w�� ¿du "O x�X �=F LF"� �w ��#��QOK K"LÃ6 3O�¼�. � �,E��KPw �#�.

��



O#w Y�O����
�4X" �L\ ;OL��P5��}�� 3#>OK #. �w �P5� �X �O"�� P5� � Q" 4X" 3O#-Ä Q#�� KO�� �}�X� 	o~"

�� %ORFN VL]H LQGH[

K#Ã." ��y�#�� ���Ã6 �x�X Q" ����� �Ãdu L�B +#I5�" #. �"�6�� "O^J#\ ��" �	,E
 �3#Ãdu �Q"L�"^J#\ 	+4uK Æ� "N~ 
L\#. �5\"K P5� ��L�B #6 P5��}�� Q" �"���"K 4X" �Ç��^J#\ ��" �Ç��"�. Ph� �KO�$4XK�. #��$� 	,E
 ��"�"Pq ��P5[�. �"O"K �Ãdu�Q"L�" L�#. x�X�K�6 Q" 
�K�LE� P� �"P. �LXO�� Ph��. �q#w ��» #6 4\"KP.K"LÃ6 L�#. �,E� #. �"P�� �K�\^I[� 	�K�LE� OK K�>�� �����3#Ãdu ��P5ÇB�w � ��P5zOR.
 �$ 3"P��l6 ���"K�K�\ L�u R�� #��QOK �5XK
�5XK P� �"P. 
P5� P� OK #��QOK K"LÃ6 j��=� 3O�¼�. #��QOK ��=F YO#�\ ��- Y�#��QOK ��=F YO#�\ 	 ;<�#5� OK ��w P�:'6 ���Ã�#��QOK ��" �~� 
KPw �q#a" �"�6�� R�� "O �qK#_6 �#��QOK �K�\�� �#�. K�>�� �QOK�L�O"K �}¼#F
�~" � �O"KP.����� {�eÆ� O�h�� ��"�. �KPw YO#�\ �QOK �5XK �. K��Ä4�> OK L�#. "O �5XK P� �#��QOK K"LÃ6P5� OK #��QOK K"LÃ6 #6 L��\����Wt6 �» #� � P. �L\YO#�\ �#��QOK �w,�6P6 ��"�. �K�\�� K#��[�2 �P5� �»�P5� �»#� � 4\"KP. cJ Æ� K"L5�" OK �qK#_6 �#��QOK � �QOK �5XK �X YO#�\ Q" ����� <�#5� �L�$ 4XK�.� 4X" P�Q 3O�¼ �. �5XKP� P. K��Ä
-Y � ���� � ���� � ���� � �������» ���» �� ��»
-Y � »�� � ��� � � � »�� � ��� P�

�4X" �L�$3#Ãdu �Q"L�" � #��QOK ��=F YO#�\ ��. �d."O �� {�L> OK

��



�,650������ 3#Ãdu �Q"L�" � #��QOK ��=F YO#�\ ��. �d."O ��� {�L>
3#Ãdu o�¼�6 �- Y�,ÃÇ� P5� OK �QOK K"LÃ6ÈOR. O#�W. 3#Ãdu � �ÈOR. 3#Ãdu ���cX�5� 3#Ãdu ���»ÆB�w 3#Ãdu �»��»ÆB�w O#�W. 3#Ãdu ! �»�L��\�� �L�KUO Q" �O#Ä �\P. �#���Q OK � 4X"�L\ KPJ x�X �K�6 Py[�#�� -Y! �» P�K#t�

{�L> OK ;OL�� ���#p� Q" �"�6�� �y�X �#��K�6 OK 3#Ãdu |Ç\ � �Q"L�" o�¼�6 O�h���. � �y�X �#��K�6	K�4X" �L�$ �� |Ç\ OK KO�� ��" OK ��#�~#9� �KPw �K#p5X" ��
x�X �K�6 OK 3#Ãdu |Ç\ ��� {�L>
CP��\ 3#Ãdu |Ç\�}¼#q #� K�LE� �#��QOK �"�K�6�4X" �#WÇ� )-�Pt6 3#Ãdu K#Ã." �"�Ãdu�4X"Py�K LÃ. �K Q" P5ÇB�w �"�hF�� |.#u O"Lt� �. 3#Ãdu LÃ.Æ� �"�Ep¼�4X" P5zOR. Py�K LÃ.�K Q" �"�hF�� |.#u O"Lt� �. 3#Ãdu LÃ.Æ� ���5X3#Ãdu |Ç\ � �Q"L�" �KP5Wz j��6 �h��#��L�u�-F #� �L\KPJ 3L\ �. �L\KPJ

��



o}5I� {#Ç\" �"O"K 3#Ãdu #. �y�X �#��K�6 Z�#�� ��� |Ç\
KO"�� P�#X����

� Q"Z�. �w�KO"�� OK �4X" x�X �����3#Ãdu K#Ã." cX�5� Z�#�� �,E� �3#Ãdu �Q"L�"^J#\� Q" nL� 	o~"O"Lt� L�"�5� 4X" �Ç�� 	6� 
6� 
6� |9�
#��QOK �5XK Q"Æ� P� �}¼#q cX�5� O"Lt� 
L\#. �5\"K K�>� �QOK �5XK4X" �Ç�� 
L\#. O"KO�JP. �K#�Q �}¼#q Q" �w �6O�¼ OK �O#�B �5XK �KO"�� ���B OK �L�K 4XK�. "O ,E �Ãu"��K�. L�"�J R�B#� 3#Ãdu �Q"L�" OK �$ �}�Ä P�:'6 �w �6O�¼ OK 
L�K Z�"Rq" "O ,E O"Lt� �Ä��_� O�e�.
K�>� �. "O �O�[�� #� �-ÃÇ� 3#Ãdu <�"O 4~#F �L�.��� �"P�� �. ��P. K��Ä �QOK �5XK �K 
�.�XO �#�y�X OK�KPw �-X#E� P�Q 3O�¼ �. 4uK �. �"�6�� "O ,EKO"�� ���z��" OK �L�O�$��,E  BBBBBBBBBBBB6� � 6� � 6��

��



��L. �5F �"�6�� "O |�Ä ��" �4X" P�N1�#Ç�" 4ÄPX �. �- Y�#��QOK ��=F YO#�\�"P. ��"PE¼ 4\"KP. 	 +�K"K �#=��" �P5�� �» #�� � {��e Æ� OK #���QOK K"L5��"P�. K���Ä 4�> OK #��QOK YO#�\ #. #��6 � �O"�� P5��4W�� BB � BBB � BB������ BB #. P."P. -Y �w4\"K �>�6 L�#. �	4X" {�-u |.#u #dJ p ��»
�6� �6� �6� �6Q
�.#[� ���Ã� <�#5� �BPz �4X" �L\ �L�#[� �w �"�}¼#q ��P5�"�"Pq �� 
4X" �}¼#q ��y�#�� P. ��5-� -Y �-X#E��}¼#�q ��w �KO"�� OK R> �. �4X" {#�P� � È�~ 3O�¼ �. ���Ã� �}¼#q ¿�Q�6 �w 4\"K �>�6 L�#. �~� 
4X"P�:'6 
KO"K K�>� x�X OK �w �OK#� �qK#_6 �#��QOK 	P5� ���» �9�
 4X" K#�Q O#�W. #� K#�Q �h�� �#��QOK�L�O"L� -YP. ��>�6 |.#u
��. �-�Pt6 �d."O 
K�\�� �K#p5X" x�X�K�6 �#��L�.�t-e ,}m" OK 54' Q" �"�KP5Wz O�e�. �Q�P�" �Ç��" �. Ph��KPw �#�. P�Q 3O�¼ �. �"�6�� "O54' � -Y
54'  ��� � ��� -Y�-�Pt6

�4X" �»» P."P. 54' O"Lt� 
L\#. -Y� ��� O"Lt� �w �6O�¼ OK �
3#Ãd�u �P��zO"P�u ��E�� � |�Ç\ o�¼�6 �"P. �}��Ç6 �6#Ä�e" #��y5WWz �.#�4�> �. b�.P� �#��K"K 	 ;#6 �Ãdu K#Ã." �w �KO"�� OK �	�$ L��#� � ��#u ���5X 3#Ãdu #� O"L-�\ 3#Ep¼ |9�
 L�K�� 4XK �. KPy�#W��#�� �h��#� 
��>�O#�B 
�O�[�� 
�Q�~ 
�-ÃÇ�
 ���w�� �L�W. �Ãdu |Ç\ ��"O" �. #��6 
4X" �#W�� �~�-u |.#u LF�	�P�m

#��K"K Z�#������
�"P���. �K�\��4-: Ph�KO�� �K�LE� P� �"P. �,E�3#Ãdu �Q"L�"^J#\ �"P. �L\4�"Pu O"Lt� ��P5�"�"Pq 	o~"P5�. #��K"K ��" �"P���. �K�\�� 4\"K#� R�� �K�LE� P� 3#Ãdu ��P5ÇB�w � ��P5zOR. �"P. ����� ,E P�K#t� �$�K�\ L�u R�� #��$ ��"L6 �#��QOK �5XK K"LÃ6 
4X"
�5XK K"LÃ6 -Y �"P���. �w4X" P5�. �K�\�� 4-: Ph�KO�� �K�LE� P� �"P. �- Y��QOK ��=F YO#�\ O"Lt� 	 +�K�\ L�u R�� #��$ ��"L6 � #��QOK

��



�	���� �L\KPJ 
���5X 
�"�Ep¼ 
�"�Ãdu 
�"�K�6
 K�\��o�¼�6 �$ 3#Ãdu |Ç\ �x�X �K�6 	 ;�K��6 ����� �#�����JO Q" 
�L\ �L�[w �#�FPe #� �L\ �5qPz �#�WÇÄ #. 3#Ãdu |Ç\ � �Q"L�" �#Ç�" 3O�¼OK�L��\ ��"O" 
x�X
�O#pF �Rl�4\"KP. ���

�� 'ULOO FRUH �� 7RWDO FRUH UHFRYHU\ �� 'LVFRQWLQXLW\ IUHTXHQF\

��~�" |F"P� OK �w4X" ���L. �4X" O"KO�JP. �¼#J �#��zT�� Q" ���O#pF �Rl�� OKx�X �#��y5WWz �XOP.�.#�4��> � s�Ä 
K"LÃ6 
|E� 
#��XOP. Q" �}FP� ��" OK �4W�� UP5XK OK �O#pF �Rl� 
��"PE¼ �#��XOP.�K�\��^I[� 
#��y5WWz 4�Ãa� �. �>�6#. 
�~#�5F" �#���#�z!
� L��\o�¼�6 P�Q �#�P5�" O#2 �#�-� P. "L5." L�#. 4X" UP5XK OK �O#pF �Rl� �w �KO"�� OK��L\ �.#�Q#. �Rl� 	o~"�#��y5WWz ��"�"Pq 	 +

�� 5RFN TXDOLW\ GHVLJQDWLRQ �54'� �� $UJLOODFHRXV URFN

�x�X �p�w^J#\ 	 ;
O#w Y�O����

�"P�. �~#t� 
4X" �L\ ;OL� �P5�}�� 3#>OK #. �w �P5� � |u"LF �O"�� P5� � Q" L�6O#-Ä Q#��KO�� |�#X� 	o~"4X" �Ç�� P5t�uK �#��XOP. OK ��Rl� ��[5W\ �"P. �Q�|�#X� 
#��y5WWz ��O#pF �Rl� O�E� ��. ���"Q ���Ã6�"P�� �. +$ DdX �P�z!�Q"L�" �}�X� � ����R��}6 ��.O�K 
�"��#�z /�ÇW�P2 �L\#. Q#�� R�� P�Q |�#X� Q" �Ç� �.�b�.P� �#�}.#w!
x�X V�> �Ç��" #� 4X" �L\ P2 �#��y5WWz �"O"K �Rl� �w�KO"�� OK �L��\ �5W\ L�#. �y�X �#��Rl� "L5." 	+Q#m$ Q" |-u �KPw +#�5>" �Rl� ��[5W\ Q" L�#. 
4X" U#WF �L\ Æ[J �+�eP� �. 4-W� � 4X" ��5�}�SO$nPÃ� �#���#[� L�#. �$ P.���Ä �K�\ ��#X#�\ �$ OK K�>�� �X#�\���Q {#Ç\" � #�QP� L�#. �Rl� s�uK o�¼�6^I[� #��$ �~#�5F" �#�#dJ � K�\ {P5�w 
�O#pF O�K P� �#�5�" � j�P\ ���A�� � �X#�\���Q �#�tq" s�Ä�K�\

��



��#�z {�e Q" �L¼OK 3O�¼ �. �w 4X" �L\ �.#�Q#. �Rl� 3#Ãdu {�e j��=� Q" 3O#-Ä ��L\ �.#�Q#. �Rl��#Ç�" LF #6 � K"K O"Pu �� O#�w "O 3#Ãdu L�#. 
4X" �L\ KPJ �Rl� �w �KO"�� OK �K�\�� �K"K �#[� �L\ �O#pF�4qPz �Q"L�" "O �$ {�eV1X � KPw �Q#XQ#. "O �Rl�
o�Ãax�X �K�6Æ� OK �L�$4XK�. <�#5� �K�\�� +#WF �O#pF O�K P� �"P. #� 
��#�zÆ� OK �L\�.#�Q#. �Rl��O#pF �Rl� �L\ +#�X$ � Z�#X �KO"K �y5W. O#pF 3O#�� � �K#p5X" KO�� �O#pF 3"R��=6 �. �K#�Q O"Lt� �.L�u L�#. L�"�L�K �6#�L¼ ���B �w ��#��Rl� �L\#. �5\"K �"P�� �. "O �Rl� LF Q" Z�. �5qO 4XK Q" 4X" �Ç��

�� 'ULOOLQJ ORJ �� &RUH ORVV �� 2YHU FRQVROLGDWHG JRXJH

�O��" Q" �K�\�� �-X#E� �"O#pF 4XK �. �L\ ���6 ���O#pF O"K���� Q" {�" �}FP� OK �L\�.#�Q#. �Rl� |w �L��\
��Rl�� �5�qO 4XK Q" �K�LE�� P�� �#�5�" � "L5." OK �O#pF s�Ä #6 K�\ �K"K �"O#pF �. �q#w �#���#���" O L�#.�#�#2 � j�P\ s�Ä �$ ��O �w +�B �Ãdu Æ� 4X" �5qO 4XK Q" �Rl� �w��#> OK O�h�� ��" �. �K�\ ^I[��K�\ �K"K O"Pu �Rl� �-Ã> OK 
�L\^I[� �Rl� �5q#��
�K�\�� �L��#� #��y5WWz ��"�"Pq 
KO"K K�>� �Rl� Q" P5� P� OK �w �Ã�-e �#��y5WWz K"LÃ6 � #��y5WWz ��"�"Pq
3�#p5�� �.#�4��> �"O"K �#���#��z "N~ 
4W��� Ph�KO��� �}�FP�� ���" OK #��y5WWz �.#�4�> �Ç��" �. Ph��KP�w #>�.#�> � �O#pF 3#�}�Ä Q" �\#� �#��y5WÇ\ �K"K L��"�J 4XK�. "O �y5WWz Q" �6�#p5� �#���"�"Pq� �Q#6 
�Ä��_� �#��y5WÇ\ �L��[� +�WE� #��y5WWz ��"�"Pq ���Ã6 OK � �L\ ��#X#�\ 4uK �. L�#. #�������L�"�zL\ P2 � �zKQ"�� Q" �O#Ä
�» Q" Z�. #� P."P. �~�e �w ��#��Rl� Q" ��Pz �$ �.#�Q#. L¼OK Q" 4X" 3O#-Ä � �54'� x�X �p�w ^J#\nNF �zKQ"�� � #��zL\KPJ 
#�}Wz 
P5�w �}¼#q #. �#��QOK |¼#F P5�#6�w �#��Rl� #=��" OK �L�O"K P5��5�#XOK #� 
��#>�.#> {�J OK �Rl� �w �KO"�� OK �K�\�� �P�z!�Q"L�" �$ O�E� K"L5�" OK �O#pF �Rl� {�e �L��\��{�e Pz!" �5-~"
 L��\ �-X#E� LF"� �Ãdu Æ� 3O�¼ �. � �L\ 4p> �� O#�w OK L�#. 
L\#. �5WÇ\ �O#pF {�J�	4X" P5��5�#X �» Q" P6"Pq #� ��#W� 
�L\ 4p> �� OK 3#Ãdu
�» Q" P6"Pq #� P."P. �~�e Pz!" �5F 
	��5q#� ��ÇE6 Z�. �#�S�z |9�
 L�5W� P5p�Ãa n"Pe" �#�y�X Q" �w �K"����P6�5qP[��2 Q" ��w �6O�¼ OK #��6 K"�� ���z��" �w 4\"K �>�6 L�#. �L��$��� +#WF �. 
L�\#. �5\"K P5��5�#X�L��\ �.#�Q#. 4X" �Ç�� 
K�\ �K#p5X" �"O#pF ��P6�P-J � |�#X�
�K�LE�� 
���� P� �. b�.P� 54' P�K#t� �d."O ��" OK �K�\�� �-X#E� �O#pF Q" 4.�� P� �"P. 54' O"Lt�

��



�½PÄ 
|E� Q" �P5t�uK P��_6 ,�6P6 ��" �. 
K�\ �-X#E� ��#z!"L> O�e�. L�#. �P�m � o�Ãa se#�� 
�5J#X�K�\��^I[� Pp¼ #� �w54' �"O"K se#��
�}��Ç6 �#��K"K����

KO��� OK P��Q KO"��� 
x��X �p�w ^J#\ � #��y5WWz ��"�"Pq 
�5q#�Q#. �Rl� �. b�.P� 3#Ä�e" 4-: {#-�K �.�L�#�[� 
�O#p�F �Rl�� ��t5W� �XOP. Q" �-�wP6 �K�\�� �KO�$ #��y5WWz �. b�.P� ��#z!�K �#�P5�" O#2 o�¼�6OK �w ��#�P5�"O#2 Q" ��Pz �$ �"P. 
+$ s�OR6 Z�#�Q$ #� 
	�"��#�z ����R��}6 ��.O�K #� /�ÇW�P2
 ��#�z �O"��K�K�\�� �#=�" 
	+$4[� � �zL\P2 
�zL\Q#. ��B
 L�"�KPw P��l6 Z�. � �w �5q#�Q#. �Rl� �#������
�.#�4�>����

���. �K#F ���"Q L�#. O�h�� ��" �. �K�\ �P�z!�Q"L�" L�#. 
L�w�� ¿du "O �Rl� �w ��#��y5WWz ��}w �P�#i 4�>,�\ O"Lt� 
L\#. ��#u ��#�z �w�~#F OK �K�\ �P�z!�Q"L�" 
 p � ­ 4uK #. 
�~#t� cX�6 �T� �y5WWz P� � �Rl� O�E��#Ç�" 
�L\�.#�4�> �Rl� �5\"K 4XK OK ��L. �w4\"K �>�6 L�#. �4X" �»� T Q" 3O#-Ä �y5WWz P� �t�tF
P5[�. #� �K K"LÃ6 �w�KO"�� OK �KO"L� K�>� �O#pF �Rl� OK �L\4\"KP. �#��y5WWz K"L5�" #� ,�\ 4�> ���Ã6

�� )ROLDWLRQ �� 3KLOOLSV� ���� �� &UDHOLXV PHWKRG

�K�6 OK ����X#�~�q #� �L�.��� ��B �_�I[6 |.#u {#Ç\" Pz!" 
4X" �L\ PpF x�X �K�6 OK�� #. �Q"��P�m ��#�z!�Ãu"� ,�\ 4�> � ,�\ 
Æ�q"Pz��P5X" )¼�_I� 
���XP6 �#�Ç��Ç6 Q" �K#p5X" #. �"�6�� 
KO"K K�>� x�X��KPw ���Ã6 "O #��y5WWz!
�#���#�z Q" �"�6�� 
4X" �KPw^I[� "O ��#��QOK�5XK �-�Pt6 �.#�4�> 
�}-u �EdX �#��XOP. �w�6O�¼OKKO�JP. {#�5F" �w �KO"�� OK �KPw �K#p5X" 
r#�Ä" OK #��y5WWz ��" �.#�4�> {P5�w �"P. 
�_I[� �.#�4�> #.PpF 	�>OK �» ,�\ #. �9�
 K#�Q ,�\ #. � ��#uP�m �#���#�z K�\�� K#��[�2 
KO"K K�>� �tq" � ��#u �#��QOK �.�K�\
Q" "O #��y5WWz ,�\ 4�> � ,�\ �. b�.P� P�K#t� �"�6�� 
K�\ �5qPz O#w!�. �.#�4�> �T�� O"R." �w �KO"�� OK�KO"K K�>� 3�#p5� Y�O L�B b#-6O" ��" OK �KO�$4XK�. R�� KPp�� ��#�zÆ�
OK �4X" n�PÃ� �U��~"Pw Y�O �#� �. �w �O#pF P� OK �L\ �P�z!�Q"L�" 4�> �#�-� P. �Rl� �.#�4�> 	o~"

��



�L�K��� �=�5� �.�J �. Y�O ��" 
KPw O�> � 4p> �� O#�w OK �.�I. "O �Rl� �� O�#=� 3#Ãdu �"�5. �w��#>"OY�O ��" ��"O#w 
L�w�� ¿du "O �Rl� K��Ä O�e�. �w ��#��y5WWz #� KO"L� K�>� �5q#�Q#. �Rl� �w �te#�� K�>��L�K��Z�#w �}w O�e�.

�� &KULVWHQVHQ � +XHJHO PHWKRG �� ,QWHJUDWHG VDPSOLQJ PHWKRG �� 0RQLWRU

��.#�4�> O"R." � �K��q Q"L�" cJ cX�6 �Rl� �.#�4�> 	 +
O�6#�O$Æ� V1X �L\ PpF �w Pdu #. ��#�zÆ� �"�I~K s�Ä OK "L5." Y�O��" OK ���BO#1Ç� �P�z!����� Y�O 	 ;#. �O#pF ��K �}FP� V1X �K�\�� �ÇE� �#��X s�OR6 #. � �L\ �K"K O"Pu �$ |J"K OK �_I[� �.#�4�> �"O"KO"Pu �K��q O�6#�O$ �$ O�E� OK �w^I[� �.#�4�> �"O"K � �BO#1Ç� �Rl� ,�6P6 ��" �. � �L\ �#=�" P5[�. Pdu�L�$��4XK �. 
KO"K
����R��}�6 �#����.O�K #�. ��#��z ��t5�W� �XOP. �}�X� �. �"�6�� ���A�� "O #��y5WWz ,�\ 4�> � O"Lt� 	KC�dX �w KPw �.#�4�> �"���z �. �"�6�� "O ����R��}6 ��.O�K �KO�$4XK �. �"��#�z /�ÇW�P2 #� 
]�_I�O"Lt�� � 4�> �d�"P\ ���B OK �K�\ �K"K �#[� �Z�#�� �Ep¼ ��O P. ��t5W� cJ Æ� 3O�¼�. #��y5WWz!#�. 
L�"�KP. O#w!�. R�� P5� �»» s�Ä #6 "O ����R��}6 �#���.O�K �BPz �KPw �P�z!�Q"L�" �"�6�� �zK#X �. "O ,�\�"P. ��#�z Pdu ��P5�w �KO�$4XK�. P5� ��» Q" P5�w r#�Ä" OK �"�6�� #��6 "O ZI-5�#aO <�#5� ���Ã� {#F��"L�#�. �KPw �K#p5X" �"��#�z /�ÇW�P2 Q" �"�6�� P5�w Pdu #. �#���#�z OK �4X" �P5��}�� �� ��.O�K Q" �K#p5X"�» Q" P5�w r#�Ä" �"P. /�ÇW�P2 Q" �K#p5X" 
K#�Q |¼"�q OK O�� P�W� n"PE�" � ;#>�Ä" 4}Ä �. �w 4\"K �>�6�K�\�� K�LE� P5�

�}¼#q����
�}¼#q �"�6�� 
�� O#�w OK �Rl� 3#Ãdu r#-d�" #. 
L�5W� �_I[� �L�.��� #� ���X#�~�q �"O"K �w ��#�y�X OK¿d�u "O �Rl�� +O��� O�e �. �w ��h�� �#��QOK Py�K #� �L�.��� �Q"�� �#��QOK 
���X#�~�q �#��QOK �t�tF
�QOK �5XK Æ� �~"�5� �y5WWz �K��. �L\�P�z!�Q"L�" �/� {�e �. �6� �}¼#q #=��" OK �KO�$4XK�. R�� 
L�"�KPw!��O ��" Q" 
KO"K �y5W. 
L�O�$��K�>� �. �Rl� O�E� #. {#Ç\" ��" �w �"�T� �K#F ���"Q � �Rl� O�E� K"L5�" OK

6  / VLQ T 	����


��



#�����JO OK � ��t5W� �L�#[� #. �w ��#�"�Q �Q"L�" �. �QOK �5XK Æ� �. s}Ã5� �QOK P� � �Rl� O�E� ��. T ���"Q"O �}¼#q 
4X" �5qPz O"Pu ��#�z O�E� P. K��Ä �QOK �5XK Æ� �w�KO"�� OK �L�5W�� �#���e" |.#u 
L��\�P�z!�Q"L�"�4X" / P."P. 64~#F ��" OK "P�Q 
KPw �P�z!�Q"L�" �"�6�� ��t5W� O�e�.
�"R�� �. �QOK�5XK P� OK �}¼#q KO�$P. 
4X" ���X#�~�q � �L�.��� ��B �_I[� {#Ç\" Lu#q x�X �w �KO"�� OK"O�XOP. O#w 
�L�#�� 4XK�. �Rl� �w�te#�� K�>� 
�d�"P\ ���B OK �KO"K �y5W. �� O#�w OK �Rl� 3#Ãdu r#-d�"{#Ç\" #� � �K�. �6�#p5� 	T
 ¿e#t6 ���"Q �"O"K 
L��w�� ¿du "O �Rl� �w ��#��QOK Pz!" K�>���" #. �L�w�� P6�L�A�2b�.P� �}¼#q �w KO"K K�>� �#Ç�" ��" 
	��� 
�EdX �O"���#� 
#���#w Z\�2 |9�
 L\#. 3�#p5� #��$ OK �QOKDdX�L�#[� ��>�6 |.#u �#�O"R." �P�zO#w!�. �KPw KO�$P. 
L�O"K ��.#[� Z�. � �w ¿e#t6 ���"Q �w ��#��QOK ��Pz�"P. "OZ�"Rq" "O #��P�z!�Q"L�" O#-5Ä" ��>�6 |.#u 3O�¼ �. 
����R��}6 ��.O�K � /�ÇW�P2 ��A�� 
��#�z �O"��K ��t5W��K"K L�"�J

��"L6����
�"P�. �L\ PpF �#���#�z KO�� OK �w �#�A�$ 
L�"�L\ PpF �� �. Æ�KR� �"�Ç-\ OK #���#�z �w �KO"�� OK R>�.�O"��K ��t5W� �L�#[� #� �O#pF �Rl� �XOP. #. #��y5WWz ��"L6 ���Ã6 �#Ç�" 
KO"K K�>� L�-.$ �KP2 K#=�" � s�OR6s�uK �W�#t� � �XOP. Q" V2 #��6 R�� 
KO"K K�>� #���#�z Q" �"�KP[q ��. �Ç-\ �w �KO"�� OK �KO"L� K�>� ��#�z!�L�$ L�"�J K�>��. 
�QOK �5XK Æ� #� 
�QOKÆ� ��"L6 KO�$P. �#Ç�" o}5I� �#���#�z �#�5\"KP.

�O"���#�����

DdX P� �. �"�6�� K�>� ��" #. 
KPw^I[� �O#pF �Rl� �XOP. #. �"�6��� (P_E�� "O #��QOK �O"��K �O"���#�
YRl~ ZJ �"O"K � |9�
 �O"��� Q" �"�>OK � 	�h��#� 
�#�E�" �"O"K 
��dW� � |9�
 �K�. ��dW� Q" �"�>OK�KPw +�W�� "O 	O"���#� 
O"���
#. b#-6O" OK �P5[�. 3#Ä�e" L�"�6�� ���Ã� ����R��}6 ��.O�K � /�ÇW�P2 cX�6 ��#�z �O"��K ��t5W� �XOP.
�O#p�F �L�\ "P>" L. #� � x�X �K�. o�Ãa 4}Ä �. �w �KO"�� OK Py� 
L�K 4XK�. #��QOK DdX �O"���#��4X" �K#5q" r#p6" 
�Rl� �L\ +#�X$ �Z�#X

��



�O"��K 4��#t�����
4�Wu
 KP. O#w �. R�� �O#pF �Rl� OK K�>�� �#��y5WÇ\ KO�� OK �"�6�� "O �QOK �O"��K 4��#t� ���Ã6 �#�\�O�. �"�6�� �zK#X �. "N~ 
L�K��4XK �. x�X �K�6 Q" �dJ �"����� �O#pF �Rl� �Ç��" �. Ph� �	�O"��K4��#t� 
��O#pF �Rl� Q" �$ P. ���Ä �KPw o�¼�6 4uK �. � �L�#[� "O #��y5WWz �O"��K OK �zKQ"�� M�p� s�Ä �$ �}�X��O"NzO#.Z�#�Q$ #� �O"��K4��#t� ���Ã6 �"P. 
4��\" ZÇB #. Z�#�Q$ � L��#� �Ç��#Ç� �#�[�#�Q$ �"P. �"�6��Z�#��Q$ ��w L�"�KPw K#��[�2 	����
 �"Py�K � ��}Ç�"Pq �KPw �K#p5X" 
�y�X K"�� 4��#t� ���Ã6 �"P. �"�dt��#=�" �Rl� O�E� P. K��Ä �5�> OK � P�z!�Rl� �hpE� Q" �Rl� �L\ ;O#J Q" LÃ. �}¼#q�. )E�> P6 �"�dt� �O"NzO#.4p> �LÄ �L\ ���d� �� O�#=� �Rl� �Ãdu �K �L\ 4p> Q" "L5." L�#. �O"��K K"�� 4��#t� ���Ã6 �#�Q OK �K�\K"�� Q" �[I. Z�#X #� �\P. ��#>�.#> 
�y5WWz �L��wP2 K"�� Q" �[I. �L\�5W\ nPÃ� L�"�6�� �O"��K �K �L\�L\#. �O#pF L��$Pq {�J OK �O"��K �KQ"��

�zL\Q#.����
#���6 3O�¼���"P��m OK 
KP�w ���Ã6 �"�6�� ��BO#1Ç� �P�z!������ Y�O #. #��6 "O #��QOK �zL\Q#. s�uK �"R��O#�wOK "O �y5WWz Æ� ��X�K �Rl� �Ç6 �K �"�5. �w �KO"�� OK �K"K 4XK �. �zL\Q#. Q" �-�Pt6 �KO�$P. �"�6���y5WWz Æ� #. �w KO"K K�>� {#�5F" ��" 
L\#. �5\"L� K�>� 
#��$ ��. ��#`q ���z@�� �w�6O�¼ �. 
KPw4p> ��)5-W� �y5WWz Æ� K�>� {#�5F" �5-~" ���\#. �O�.�O 	P5��}�� »�� Q" P5�w #6 »�� �zL\Q#.
 �5W. #6 �5W. )-�Pt6�Ãdu �K Pz!" �K�\ {P5�w �L\ 4p> �Ãdu �K �K�. O�E��� L�#. ,}d� ��" {P5�w �"P. �4W�� �p5�� R�� Q#. #6 Q#.�y5WWz o�¼�6 4�> �Q#.� �S"� Q" �"�6�� 
K�\ �L�#[� �"�PpF Pz!" #� � L��[�4p> �� OK ��#w O�#=� �Rl�OK 
K�\��� �L�#[� Q#. )-�Pt6 #� Q#. �y5WWz 3O�¼�. �O#pF �Rl� OK �A�$ �w �L\ �L�K |�Ä OK �KPw �K#p5X"Q" �[I. Z�#X #� �y5WWz �L��wP2 K"�� �L\�5W\ |�~K �. � �K�. �5W. �y5WWz Æ� 4X" �Ç�� �Ã�-e 4~#F�L\#. �5qPz K�J �. Q#. 4~#F 
�O#pF {�J OK �y5WWz DdX �KQ"�� K"��
"O #��QOK ��" �K�. �5W. #� Q#. 4~#F �"�6�� ���Ã�/�ÇW�P2 #� ����R��}6 ��.O�K �}�X� �. ��#�z �O"��K �L�#[� #.�4X" |Ç[� ���Ã� 
�w �zL\Q#. #. �#��QOK OK )¼�_I� 
�zL\Q#. �"R�� �P�z!�Q"L�" {#F ��" #. �K"K ^�I[6#. �w ��#�#> OK r�q �}�W� �O ��" Q" 
L�O"K +$Y�"P6 � 4[� |�W�#52 �#zL�K Q" "O 4���" ��P5[�. Q#. �#���QOKÆ� Æ�O��6 �zL\Q#. �"R�� KO�$P. �"P. ��#�\�O �Q�P�" �4W�� ��� 
��5W� �O�.�O P�N2M�p� 3L\�. �#�y�X�Ãu"� �zL\ Q#. �w 4\"K �>�6 L�#. �5-~" �4X" �L\ j"L." 
+$ s�OR6 Z�#�Q$ <�#5� �O#�$ |�}E6 #. 
O"��� �QOK�K�\�� �-X#E� ���z��" �w L\#. �Ç�O��6 �zL\Q#. P."P. ��L�B �QOK DdX �#��O"���#� |�~K �. 4X" �Ç��

��



�zL\ P2����
�P�z!�Rl� Y�O Q" �Ç�$ Py� 
L��\��� �.#�Q#. �P�z!�Rl� � �O#pF �}�X� �. ���Ã� #��y5WWz �L��wP2 �P� K"��P�z!�Rl� 
�O"L> �X #� �K P�z!�Rl�
 �O#pF �5qP[�2 �#�O"R." Q" �Ç��" #� K�\ �K#p5X" 
�L\ �O#\" P5[�2 �w 
�BO#1Ç�

� � 6SOLW 6SRRQ 6DPSOHU

K"�� Q" ��R> P�K#t� �"�6�� #��6 �O#pF {�"L5� �#�\�O #. �K�\ �K#p5X" {P5�w 4E6 +$ �#�P> � �	�"�pw�K� 4��#t� 
4�#Ia Ph� Q" L�#. "O �L\ �.#�Q#. �#��zL\ P2 �KPw �.#�Q#. 
L�"�L�-WB �y5WWz �O"��K �. �w "O �XO�KPw o�¼�6 �X#�\��#w!
K"��� Q" ��>�6|.#�u O"Lt� �w KO"K K�>� {#�5F" ��" 
4X" L¼ OK L¼ Q" P5�w �5q#�Q#. �Rl� |w �w ��#�#> OKse#�� ��" �.#�4�> � |E� 
4�#Ia Q" �KO�$P. L�#. 
L\#. �L\ �5W\ �O#pF L��$Pq {�J OK �KQ"�� #� �L��wP2j�� 
��#�z Q" +$ O"Pq O"Lt� 
#��O#pF ��P[�2 4ÄPX 
�$ OK �w �"O#pF �#�5\"K#� �K�\ L�u �zL\ P2 �. ���h��K�\ �5qPz O#w �. #5X"O ��" OK L�"�6�� 
�L\ L�u �5[zP. +$x�O � �L\ �.#�Q#. �#�y�X �KPJ
� �O#p�F �5��X �#�\�O #. 
L�O"K +$ 4[� � �O"L�#2 
|Ç\ P��l6 OK �w �5���" ��� #. #��zL\P2 �Ç��" �. Ph��#��\�O #�� �Rl� �.#�Q#. �5qP[�2 �#�Ç��Ç6 Q" #6 K�\�� �Q� ,}m" �O��" Q" 
L�5W�� ��#X#�\ |.#u �P�z!������KPw �K#p5X" ��#�z �O"��K Q" �O"KP.P��_6 � �L�#[�

+$ 4[� �»���
�"����u �y5[zP�. x�O �L��K 4XK��. +$ 4[� �"R�� Q" ��t5W�P�m �"��#[� 4X" �Ç�� 
�O#pF �Rl� �XOP.L�#. �KO"K O"Pu �.#5W�" DdX Q" P6�#. �w 4X" x�X �K�6 Q" �[I. nPÃ� ���Ã� 
�5�qPi �X ��$ R�Pu �. |�#�5�O#�W. �$ �"R�� �~� 
KP�z 3O�¼4X" �Ç�� �� �.#5W�" DdX P�Q OK #��y5WWz �O"��K �L\ L�Ww!" �w4\"K �>�6�K�\�� 4q#� �.#5W�" DdX �#��#X�� �K�LE� OK #���$ L�Ww!" ��P5�ÇE� {��Ã� O�e�. �4X" P5�w!
#�. ���Ã�� �w |�#X� ��" �KPw ���Ã6 �"�K#X �#�O"R." #. �"�6�� �zK#X �. �O#pF �#���#�z OK "O �.#5W�" DdX3#Ä��e" �K�\��� O"PuP�. #��$ {#_6" �.#5W�" DdX �. KO�JP. OK � �L\ �L�"O ��#�z |J"K �. L��w�� O#w �Pe#.OK+$�#�P> #� 4[� |E�^�I[6 �"P. �KO�$4XK�. #���#�z O"K��� Q" �"�6�� "O �.#5W�" DdX KO�� OK �q#a"���Ã�6 � x�X�K��6 ��"�"P6 KO�$P. �#����Q$ �KPw �K#p5X" ��#�z ����R��}6 ��.O�K #� /�ÇW�P2 Q" �"�6�� ��#�z!Z�#��Q$ 
��S�~ Z�#��Q$ 
�#5q" O#. Z�#�Q$
 #��y5WWz Q" �5XK Æ� #� �y5WWz Æ� �Ç�~�OL�� {#t5�" 4�}.#u

��



�#��KO"L�#5X" #. ���A�� � �,650� x�X Æ��#Ç� �}}�~"��. ��=�" ��X Q" 	#�P5��R�2 �P�z!�Q"L�" � #�.#�KO

�O�[w +$ �XL��� �#�KO"L�#5X" ���6 CPe 
o~"���� 
���� 
��"�"P6 �#�[�#�Q$ KO"L�#5X" ��

�. b�.P� <�#5� #. �"P�� 
4X" UP5XK OK �w �6O�¼ OK 
��S�~ Z�#�Q$ <�#5� ��"O" �L�"�L\ D�P[6 ��P�� 3O"Q��K"K L�"�J O"Pu O#�5J" OK "O �\QO" #. 3#Ä�e" 54' � #��y5WÇ\ ��"�"Pq 
�O#pF �Rl� �.#�Q#.
#��QOK �5XK K"LÃ6 �����

OK K�>�� �#��QOK�5XK �. 4-W� #���#�z �.#�4�> �. �q#[5w!" �#���#�z � #��Rl� Q" {�_F |.#u 3#Ä�e" �"R���Ed�X �#��XOP�. ��w �6O�¼ OK �KO"K �y5W. #��QOK ��. �}¼#q �. 4-W� #���#�z {�e ���A�� � x�X �K�6
4X" ^I[� ��#w #��$ �.#�4�> �w ��#���#�z #. 
L\#. �KPw^I[� "O #��QOK�5XK Q" �JP. �-�Pt6 �.#�4�>Py�LÇ� �Q"�� L�#-� #���#�z Q" KLÄ �K |u"LF b#-6O" ���� OK �KPw {P5�w s�Ä OK "O #��QOK�5XK K"LÃ6 �"�6��KO�JP. �$ �. s�Ä OK �w 4X" �K"LÃ6 Q" P5[�. ,}m" 
K�\�� �L�#[� DdX OK �w ��#��QOK �5XK K"LÃ6 �L�\#.�K�\��
3#Ãdu �Q"L�" �����

O"K��� �K�\�� {P5�w #��QOK�5XK K"LÃ6 � #��y5WWz �}¼#q � ��B �}�"�Ä cX�6 3#Ãdu �Q"L�" �.#�4�> � ��"L6�Ãu"�3#Ãdu �Q"L�" Q" �}w � �-�Pt6 �KO�$P. L�"�6�� #��6 
4X" �O#pF �Rl� 3"L�#[� P. �Ç5� �w3#Ãdu �Q"L�"�L\#. x�X
K#Ã." ���Ã6 � �Rl� ����� �Ãdu L�B ��[B +#I5�" 
�O#pF �Rl� #. 3#Ãdu �-�Pt6 �Q"L�" KO�$P. �"P. ¿�PX �\�O�#=�" x�X Q" �_I[� �K�LE� #� �y�X LF"� P� OK �"�6�� "O KO�$P. ��" �4X" 	p ��» ,�Pt6 #.
 #��$ ��y�#��OK {#9� �"��Ä �.
 L�"�L\ ¿du x�X OK K�>�� �#��QOK�5XK ��� �w L�"�L\ �.#�4�> �"���z �. #���#�z Pz!" �K"K�-�Pt6 O�e�. 
�L\ �P�z!�Q"L�" �Rl� 3#Ãdu cX�5� 
	L\#. �L\ PpF �Pdu ��#�z 
�-ÃÇ� �#��QOK �5W�X 4~#F�#�p�¼�6 
L�K �#[� s�Ä OK "O ^J#\ ��" 3"P��l6 �w �O"K��� �K�. L�"�J �3#Ãdu �Q"L�"^J#\� Py[�#���KPw L�"�J |��Ç6 "O �O#pF �Rl� KO�� OK �L\ ��"O"

KO"�� P�#X �����
�. �w "O �Q#6 � �Ä��_� �#��y5WÇ\ L�#. 
�O#pF �Rl� ��O Q" 54' � #��y5WWz ��"�"Pq KO�$P. �#�Q OK 	o~"

��



^�I[6 �"P. L�"�6�� P�Q 3#Ç� �KPw nNF 
�L\ K#=�" �Rl� �-Ã> OK #��Rl� �K"K#> �"P. #� �O#pF L��$Pq �}�X�� L�$ O#w �. �Ä��_� �#��y5WÇ\ Q" �Ã�-e �#��y5WWz!
�4X" �Ä��_� �y5WÇ\ Æ� nPÃ� #���#w O�}. OK �Q#6 GOC�dX #. KP6 4WÇ\ O"���#� DdX Æ� �
V1�S 
Æ~#6 ��B �"�L��wP2 K"�� #� �P� �L��#\�2 K"�� #. �KQ"�� �LF #6 #� O"��� )6L�Ä DdX Æ� ��4X" �Ã�-e �y5WWz Æ� nPÃ� 4W�}w #� #Ç�� 
4�P}w!�#��y5WWz ��. Æ�Çp6 
x�X �#��y5WWz #. �Q"�� 
�L�.��� #� GO 
���X#�~�q �"O"K �#�y�X OK ��4X" |Ç[� �Ä��_� �#��y5WÇ\ � �Ã�-e� LJPA. �}J"K �hpE� OK �Rl� Q" �[I. 4X" �Ç�� 
�L\ �5qPz O#w �. �O#pF |�#X� j�� �. �5W. �#� �Ã�-e KO�� OK ���"�5. �w4X" |Ç[� ���Ã�o�Ãa �#�y�X OK �K�\ �y5WWz DdX Z�#X 8Ä#.½P�q L�#�. 
KO"K K��>� Æ\ ��w #�> P��OK ����w �P�z���_6 �}¼#F O�L� C�dX �K�. �Ä��_����P�y. Ph�OK "O �y5WÇ\ �K�. �Ã�-e ��Ã� 
��"O#w!�hq#E�P6���#2 54' �"P�� �.
 ���w 4-: "O �Ä��_� �#��y5WÇ\ K"LJO P6"�6 Pz!" K�. L�"�J #=. O#�W. ����zPzK�#�y�X #� P5p�Ãa �.�XO�#�y�X OK �O#Ç[6$ Zt� ���Ã6 �"P. 3#Ä�e" ��" �	�$ �. b�.P��L�$�� O#w �. 
�5W�\ #� ���X#�~�q �"O"K
Ph� �L\#. P5p�Ãa �#�y�X OK �Rl� Pdu ¿.#6 �LF #6 L�"�6�� �O#pF L��$Pq {�e OK �Rl� �L\ �5WÇ\ �"R�� 	 +�#�y�X 4~#F |9�
 K"K ^�I[6 �Ã�-e j"��" Q" �"�6�� �5IX �. "O �Ä��_� �#��L\�5WÇ\ Q" �JP. �Ç��" �.4X" {"��X KO�� x�X 4��#t� �w��#�#> OK 
�O#pF �Rl� Pdu �w 4X" P5�. 
	���X#�~�q #� GO �"O"K o�Ãa�O#pF ��LJ 4�~��W� 	P5��}�� �� #� �� �9�
 P5�w Pdu #. �#��Rl� Q" �K#p5X" �L\#-� 	P5��}�� ��
 1; Q" P5�w!�Rl� �. 4-W� 54' D�E_6 �"P. �\�O �L�w�� �"L�B�K �Ä��_� �y5WÇ\ ��L. �#��Rl� �. �.#�5XK �"P. "O

�� +HX]H �� 'LDJHQHVLV �� 'LVNLQJ

�4X" �L\ ��"O" 	����
 �Q��� cX�6 1; KO"L�#5X" Pdu #.

KO�� ��" OK �K#��[�2 Y�O �	�� |Ç\
 KPw4\"KP. �"�6�� �p}5I� �#�6O�¼ �. "O �Rl� 3#Ãdu {�e �Q"L�" 	;�4X" �Rl� O�E� K"L5�" OK �Ãdu {�e �P�z!�Q"L�"
� �R�S#�K L��$Pq �w ��#�y�W}z � #�}�\ j"��" Q" �JP. OK 	54' � #��y5WWz ��"�"Pq
 �Rl� Q" O"K��� ���6 <�#5� 	Kb#-6O" ���� OK �4X" x�X 4.�eO �"R�� � �#�Q �. �5W."� �K#�Q LF #6 
L�"�KPÇ� |�E6 �.�J�. "O �zL\x�XK#=�" ��#��y5WÇ\ 
�#�Q ONz P:" P. 
�BO#1Ç� �Rl�Æ� OK �$ �e �w KP. �#� �Rl� �L\ ��ÆW�K� �L�L2 Q" �"�6��

��



�K�\�� �L�Ko}5I� 3O�¼ L�B �. �L�L2 ��" �K�\���5qP�z �#�. Z�6 4E6 �F"�� Q" �w ��#��Rl� OK 	�O�6 �
 Z�6 Q" �L\ #�O Q" �\#� �zKO�J vP6 ��K�\�� �L�K �}�\ �#�y�X OK �L\ �5qPz �#��Rl� OK P5[�. 4~#F ��" �L��\��Q" P5�w OK L�"�6�� � �L\ �L�K�y�W}z � �}�\ P5p�Ãa �#�y�X OK �w+$�K"K 4XKQ" �\#� �#�wP6 �4}Ä �. �#�5F" #�y�X ��" OK ��~�" �yBO#1Ç� �K�\ �» �. ��»» Q" 54' Z�#w 8Ä#. �t�uK L�B�4X" �Np�� +$�p�� O#[q�K�\�� K#=�" #��$ �L\ +�eP� P:" P. � #�y�W}z � #�}�\ Q" �JP. OK �w ��#�wP6 �
O"KO��JP�. �P5�w O#-5Ä" Q" �L\ �-X#E� 54' � #��y5WWz ��"�"Pq P�K#t� �w L��\�� 8Ä#. #��L�L2 ��" ��}w!UL��� U#�\���Q "O �O#pF �Rl� 4\"KP. L�#. 
KO"K K�>� ��#��L�L2 ���B j�u� �#Ç�" �w �KO"�� OK �L�\#.�L�K �#=�" O#h5�" KO�� �L�L2 K"LJO �#�Q #6 �$ Q" LÃ. ��#�Q|¼"�q OK � ��#�z Q" #��Rl� �L\ ;O#J Q" LÃ. �}¼#q�.ZÇB �P�zO#w �. � �"�dt� �O"NzO#. ��B �_J#\ �#����Q$ #. L�"�6�� UL��� U#�\���Q �d�"P\ ���B OK�L�w �O�$KPz�-X#�� 3#Ä�e" 
4X" j#-\" 4~#F OK �Rl� �w ��#�Q �K�LE� OK 
4��\"

�� 6ROLG FRUH UHFRYHU\ �� &RQWUDVW

R��� "O ���L�\ �.#�Q#�. |�#�w �Rl�� O"Lt� ��L\ �.#�Q#. �Rl� L¼OK� ���Ã6 P.���Ä �"�6�� 3�#F �JP. OK 	���.#�Q#. j�� �K ��" �L�O"K �}�#w ���"P�2 �w K�\�� r�e" �"�Rl� 3#Ãdu {�e j��=� �. P�J" 4~#F �KPw �-X#E�x��X �w 4X" �~#F OK ��" � �L[� �.#�Q#. �"�Rl� �KPJ ���z@�� �w K"K L��"�J �#[� "O ��#WÇ� P�K#t� ��#�Q�KO"K �"�K�6 4~#F
�WÇÄ �$ P.���Ä �L�$ O#w!�. �Rl� �P�#i 4~#F �x�O 4-: �"P. L�"O#w�O"R." �"��Ä �. L�"�6���y�O�#�WÇÄ 	�4XK Q" se#�� �K�. L�"�J L�p� 
KO"K O"Pu 	�P5��5�#X
 U#�t� Æ� �-Ã> �O#�w �-~ OK �w�~#F OK 
�Rl� �-Ã> P� Q"Q" |-u #��Rl� �KPw P6 �K�\^I[� 
�L\ �5\�� �L[� �5qPz �Rl� �w�t�Ä�$��O �w�.�B3#Ãdu #. L�#. �Rl� �5qOP6 �L�w�� K#=�" 
x�X OK K�>�� �~#�5F" �O"�� �#�5~#F �x�X o}5I� j"��" ��. �.�J �R�#�6 
VÇÄ �5qPz!�K�\�� P6�P�6 �}w O�e�. ����� 
�L\ P6 P:" P. ��B 
L�Ç. #��QOK P5�. ^�I[6 �. �Ç�w L�"�6��� 
�KPw!

<�#5� ��"O" �����
�O#pF �Rl� �#��XOP. <�#5� �"P. �¼#J KO"L�#5X" 
4X" 3�#p5� o}5I� �XL��� �#�FPe �#�Q#�� �Ç��" �. Ph��K�\��� ��"O"

��




K�\�� �K"K^�I[6 L�p� �S�P2 �#�qL� �. �5W. �w �$ Q" �KO"�� #6 K�\�� ��"O" P�Q {P5�w 4XP�q O�h�� ��" �.�K�\ L�u <�#5� YO"Rz OK
� ����Ä3#Ä�e" 	o~"��#�z �O#�\ ��S�P2 #� |E� �#� ��Ç-\ OK |E� #� 3#_5I� ���#�zU&O j#p6O" �	D�E 
,�\ �,�\ 4�>
 ��#�z �.#�4�> �P�z!�Rl� � �5�PX j�� 
�O#pF �#y5XK j�� �
��#�z 	È!�
 O"K��� 	 +	#���#[� �L��w�qPÃ� L�}w �"P�� �.
 x�X j�� �L��K Z�#�� O"K��� ��,V� �"�dt� �O"NzO#.^J#\ O"K��� ��L\ �.#�Q#. �Rl� O"K��� ��.#5W�" DdX � 	��S�~ LF"� �.
 ��S�~ Z�#�Q$ <�#5� O"K��� �#��y5WWz ��"�"Pq O"K��� ��54'� x�X �p�w^J#\ O"K��� ��,E�3#Ãdu �Q"L�"^J#\ O"K��� ��}¼" �#��y5WWz ,�\ �L��K Z�#�� O"K��� �
� �}��Ç6 �#��K"K 	;3O�¼��. P�Q 4XP�q Q" �KO"�� 
¾�PÄ ��5X Æ� OK � r�q 	�#�z!�
 �#�O"K��� 4�X Æ� OK �w 4X" �Q��K�\ ��"O" �p�¼�6	#��QOK �5XK K"LÃ6 KO�$P.
 �}¼#q ��O"���#� ��zKQ"�� �>OK �	-&6 �O"��K 4��#t�
 4��\" ZÇB #. Z�#�Q$ <�#5� ��zL\Q#. ����$ �5[zP. x�O � �zL\P2 �

��



�O#pF �Rl� 3#Ãdu �P�z!�Q"L�" �#�\�O ��� |Ç\�KP�z O"Pu �K#p5X" KO�� �Rl� O�E� K"L5�" OK �L\ �P�z!�Q"L�" {�e �O"��� �w K�\�� K#��[�2
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�Ep¼ ¡ Q" ¡ �Ep¼ 	���� �#�O#�Ã�
 x�X �#��y5WWz �#��K"K 4-: �"P. �K#��[�2 �zP. �����Æ� � � 4X��2{#X �#� Q�O � �"��Ä ��H�O#6 �� � �L��w4\"KP. �� � |E� ��

+$4[
�

�L��wP2
K"��4�

�#t��zL\P
2

�zL\Q
#.

�O"��K
4��#t��O"���

#��}¼#q��"L6

�y5WW
zj��

�#y�5W�" 	�>OK
 �.#�5�> 3#hF��,�\4�> ,�\ 	�p�¼�6 3O�¼�. P5[�. 
3#Ä�e" ��"O"
	3���Q$
�� �� �� �� �� �� �� �� �� �» �� �� ��

�y5WWzj����� 	P5�
��"L6 ��� 	P5�
�}¼#q ��� �O"���#� ��� �O"��K4��#t���� �zL\Q#. ��� �zL\P2 ��» 4��#t� ���	P5��}��
 �L��wP2 K"��^I[�#� �» � � �� ! � �� �"�}2 �� �Q#6 �� � »�� �� R��6 �» ��L�.�.#[��}Wz ��Q �� ��� �� »���� �� ;"�� �� �KQ"�� ��w �� »���»�� �� �y5[zP.x�O��|Wz �� ���» �� »���»�� �� DdW� �� �KQ"�� )5-W��� »������ �� UO �� +$ 4[����QOK �� �»��» �� »�»��»�� �� P.Q �D �KQ"�� 3L\ �. �� �����» �� �� �� Æ[J ��GO �� ! �» �� � »�»� �� �P� �E �KQ"�� ��#w �� ! �» �� 4�W}w�� �#�P>L�"�\���5�Q�5W�\ �� YRl~ ZJ #. �F �#�~�L>
#> P.v!#J �� �.#[� #�
 V1�S �� 	�5[zP.x�O
+$n#Ç\ �� ��� �#��O#�\ #� � #� � 	� {�L> #�L�Ww!" �� +�eP� ���[[w vP6 �� ��O Q" ���~"�� S�z �� +$L�w�#�P> �����X#�~�q �� 	� {�L> �.#�Pz K"�� �� L�L\ �#�P> ���L�.��� �� 3#Ä�e";OK
�� #� �� {�L>
	3#hF��OKP5[�. 	Py�K �#�-�P�
��



NJ%� � ¿.#�� ���
����� �Ep¼ ��� 
�"P�6 �#y[�"K 3"O#[5�" 
Æ��Ç6��S � �XL��� �X#�\���Q ���WF 
�#�O#�Ã� ��������� 
�Ep¼ ��� 
�"P�6 �#y[�"K 3"O#[5�" 
	��K /#B
 ��XL��� �"P. �X#�\���Q ���WF 
�#�O#�Ã� ����L}> 
�"P�" �Q#XLX O#���X ��~�" 3�#t� �Ä��=� 
x�X�K�6 �XOP. ��"PE¼ �#�\�O ���WF 
�#�O#�Ã� ��������� 
�� �~" �� 3#Ep¼ 
��K%URZQ� (�7� �HG� 5RFN &KDUDFWHUL]DWLRQ� 7HVWLQJ DQG 0RQLWRULQJ � ,650 6XJJHVWHG���� 0HWKRGV� 3HUJDPRQ 3UHVV� ��� 33� ���� ��QG HG ������

��



��




