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Æ\ ��L. �4X" P:�� #�w!#J Q" +�}d� �O��P�.3#�#Ç�" P. ��>�6 |.#u �E� �. PwN~"r�q|�"�Ä�K�\��3�Ç[� ��" P5[�. �ÃX�6 � Q�P. ,>�� 
4XOK#� �O#�.$

�� 6RLO 0RLVWXUH 'HILFLW �� 6XUIDFH 5XQ � 2II

�}wO�e�. �KKPz�� R�� v!#J +�}d� ����6 ,-X �Ç}. 
L�w�� ���'6 "O �v!#J 4.�eO K�-�w #��6 ��,X#�� �O#�.$M�p� #� � ��EdX +$ QP� s�Pe Q" +$ LF Q" Z�. �5qOOL�,>�� �w LXO �#=�" �. ��E� �. L�#. v!#J �O#�.$

�� 'HHS 3HUFRODWLRQ �� 6DOLQL]DWLRQ

�5�\"K f�E}�� 
�#��z �[�O ��� � L\O �K�LE� OK C��" � +$ ���. {P5�w O�h���. 4X" ���L. �KKPy� ��t�Ä�q#�a" v!#�J �. �O#�.$ �}�X� �. �w �.$ P�K#t� �#zP� �KO"K 3O�Pa 
�#�z �.$ Q#�� P. ��Rq" 
�t�Ä M�p� �P�K#t�rPÃ6 � P�I-6 nP¼v!#J OK �L\YO#-�" 4.�eO 
L\#. v!#J 4.�eO �PWw �K���¿p6P� 4�> (P_E�� 
K�\��OK � �L�#��u#.v!#J GP��� OK�KP.O#w +${�}E� C��" 
3#-� �#� �[�O �}�X� �. +$+N> �=�5� OK � L\L�"�J�Æ[J se#�� OK L��$Pq ��" 4ÄPX �L�w�� "L�2 Z�"Pz ��L\O�\4�X �. #�w!#J 
c�E� OK #��$ �w!"P6 3O�¼OK �#zP�� {#�F P� OK �4X" P5[�. 
L\#.�� P5.�}d�#� �O#�.$ OK nP_� KO�� �#�.$ 4�p�w )-~#m �w Æ[J ����

�� ,QLWLDO�&DSLWDO /HDFKLQJ �� 6RLO $PHQGPHQWV

�#=�" c�"P\ �`Ã. OK #� � ����[.${#�Ä"
L\#. �L\O�\�O#�.$ P:" P. #� � L\#. O�\�Ã�-e O�e�. #�w!#J �"�td���4X" ��"R~" 	Q#W�. K"��
 �v!#J �L��wC�¼" K"�� KP.O#w �"P���. �$

�� 6RLO 6DOLQLW\ �� 6RLO 6RGLFLW\

�[Ç�Q �Ã�-e c�"P\ �K�. +�}d�#� Q" �\#� �$ ��L\ ���LX #� � �v!#J �O�\ �ÃX�6 � Q�P. 
3�#F P9w!" OK{#F P� �. �KO"K 3O�Pa,X#�� �[Ç�Q �5W�X Æ� 7"LF" �. �>�6 ��R~ �d�"P\ ���B OK ��"P.#�. �4X#�w!#J�4X" �O#�.$ +$ � v!#J ¿.#�� OK �O�\ �"R�� ��"K {P5�w �R}5W� 
Æ[J ���� �Æ[J se#�� OK �O#�.$ �ÃX�6

�



KP.O#w ���"K � nL� ��
Q" P:'5�� �#��w!#J Q" �O"KP.�P�. � �Q#W�. 
4J#�\ �"P. �Q� �#�K����O ��"O" 
|�Ã~"O�5XK ��" ���6 Q" nL�
���"KQ�O��\�#�[�#��Q$ �#=��" ��. 4-�W� �"�5�. �$ Q" �K#p5�X" #. #6 L\#.�� �L\ ���LX � �O�\ 3�Ç[���" Q" �L�$4XK �. <�#5� |�}E6 �#=�"PX � �.�5-� �#�w!#J GP��� Q" C��" ���[.$ �#���E�� ���6 � ��"KQ��LX�>�6 KO�� #�w!#J ��#���\ � �Ç�R�q C�¼" �Ä��=� ��" OK �w KO"K 3O�Pa �5Ç� ��" �O�$K#� �K��� �"Lu" #����Q$�Q� �5Ç� ��" Pw!M �4X" ;O#J ��P[� ��" KP.O#w ���"K Q" �w4X" �"��#z!"L> �~�t� #��$ �Ç�S�~��. C�¼" � 
4X"�KPw �K#p5X" �"�.#[� ���O Q" �"�6�� R�� �%�� P. P�h� �¼#_5J" C��"���[.$�"P. �w4X"

3#�}w! ��
� 4X" P�Q KO"�� P. |�5[� 
 ���LX � O�\�#�w!#J �Q#W�. � C�¼"�}w{�¼"
#��[�O �ÃX�6 �td�� OK �5q#� �w!"P6 � {�}E� C��"���[.$ �4q#5�� OK 
�([�1D �� �~K#-6 ��LX #. �&D ��� ��W}w ���Ry�#> �. P=�� �w �6#�}�Ä �#=�" ��R~ 3O�¼ OK �

�� 6RLO ([FKDQJH &RPSOH[

� 
KKPz �v!#J �~K#-6��L\ ���LX � �O�\ �. #��$ KL=� Z�"Pz Q" �P�z�}> �
����QP�Q +$ �#��PpX DdX �K�. s�Ä �w Q" �\#� �"������ R�J �L�L2 {�}Ã� 
#�w!#J KL=� �L\O�\ j�a���"Lu" �Ãu"�����B OK �w4X" �Q� �=�5� OK �L\#.��4q#. ��y�X �-W�~#. �#�w!#J OK 	+�}d�#�4�p�w #. )6L�Ä
�KKPz ����QP�Q +$DdX s��Ã6 �.
�4X" ��a"O" �L\ �."L�#� � O"L�Q Q" �P�z�}> �R}5W� 
�O�\ �. #�w!#J KL=� Z�"Pz Q" �P�z�}> Æ\ ��L.OK "O ����QP�Q +$DdX �"�6�� �$ �}�X� �. �w4X" P�N2�#Ç�" ����QP�Q �[Ç�Q �Ç-\ 7"LF" #. P�" ��" stE6� KLÃ5� �}�"�Ä¿.#6 ����QP�Q +$DdX {P5�w +�}d� s�Ä���Ã6 �K����O"L�y� � {P5�w ,X#�� r#�Ä" OK �ÄOR��4X" P�Q |�"�Ä �}�> Q"�"O#.P2 se#�� OK �w�O�e�. 
��#�X$3��R� �"R�� P. �$ ���RqO"Lt� � P�I-6 3L\ )¼�_J ����}u" c�"P\ ��w4X" �Q� �"O#. �w � Æ[J �F"�� OKVÇÃ~#. � K���+#I5�" "O �P5�w �.#5W�" DdX {P5�w s�Ä �"�6��
L\#. P6 s��Ä ����QP�Q +${P5�w DdXOK �w
L\#.��4q#. �#�� � ��y�X �#�w!#J OK4.�eO �"������ ��\#F #. c-6P� |�#Ä ��" 4���" 
v!#J 4q#. �

�




K�\��v!#J GP��� � DdX OKÆ�� ¿�=6 � ����QP�Q +$ P�I-6 8Ä#. s�Ä �w ����QP�Q +$ K�>�3O�¼4�> "O �P5�w s�Ä 
L\#. P6 ,X#�� +$4�p�w �BP�]�_J ��" OK �w �O#�.$ +$ � ����QP�Q +$4�p�w! ��4qPz Ph� OK �"�6�� �.#5W�" DdX {P5�w!��O#�.$ �#�\�O � #�Ç��Ç6 �K�. �5qP[�2 �4�P�L� {#�Ä" �y��yB 
�Ä"OQ3#�}�Ä �"P>" ��E� �
�5F 
�EdX �O#�.$ KP.O#w �KQ#. 
K�>�� 3#Ä�e" U#X"P. �w KKPz �>�6 
4X" �Q� �O#�.$ �#�\�O#. b#-6O" OKM�p� nP¼ 
3#p}6 ��" Q" �O"Lt� �w 4X" �\�O �4X" �L[� YO"Rz L¼OK �� Q" P5[�. c�"P\ ��P6�5qP[�2 OK+$KP.O#w Q" �\#� �t�ÄM�p� �"R�� �. L�#. �.#5W�" DdX {P5�w +�}d�s�Ä+#I5�" OK,�6P6��L. �KKPz���t�Ä��w4X�O ���� Q" �KKPz {�N-�]#J �>�6 R�� ���[.$ � �O#�.$#� ��KP.O#w+$�t�Ä M�p�s�Pe Q" ��O#�.$+$KP.O#w �}�X��. {�}E� C��"���[.$���Ã�
Æ[J se#�� OK  �KP�z�� 3O�¼�KP.O#w +$ �. 
���[.$�"P. �Q�+$�"R�� �KPw �q#a"3��R� �}�X��. �Ã�-e O�e�. 
v!#J GP��� OK �L\ �w!"P5� C��" ���[.$ 
3#u�" P9w!" OKÆ[J ���� se#�� OK  � 
	����QP�Q +$ �PpX DdX �K�. s��Ä �. b���
 LXO�� �#=�"�. ��#�X$3O�¼ ��#�X$3��R� �}�X��. <�OL6�. 
v!#J GP��� Q" {�}E� C��" ���[.$ 
�"O#.P2 � +�eP� se#�� OK  �KKPz�� �L�#[� P5�w �O�\|Ç[� se#�� ��" OK )���Ä � 
KP�z��
+$���Ry�#>� �K#X |�Ä #�w!#J GP��� Q" {�}E� C��" ���[.$ 
c�"P\ P5[�. OK �w L�K�� �#[� K�>�� +O#=6

�� 'LIIXVLRQ¨Q"LÏ" #. P."P. #�Ï$ ¨Q"LÏ" ©Ì 4X" �KPÃ}� 3"OM ~·}�P«À �ª#> ©.#> #. ²-6P� 4ÌPF Îª" 
�[ª#�Py 4ÌPF #ª �yL«[I2�LXO�� �#=Ï" ©. É!#J ��¡E� OK #�z�u¡� �6O"PF �SPÏ" P:" OK4ÌPF Îª" �L\#.�� ��u¡�

� ��zL�[I�2 �#�&�6 �L�L2 �K L��"Pq �. b�.P� �Ç}. 
4W�� �v!#J {�}E� j#-\" �O#_Ä #. �t�Ä M�p� Q" |¼#F

�� 'LVSHUVLRQ�"�}s ©. É!#J ��¡E� OK��#s Îª" 
L\#.�� �#«X #ª +$4ÌPF ©¡«Xw ©. #�Ï�ª �#Ç5Ï" w �ÇÏ ©=«5Ï 
	�yL}Ì!"P2
 O#[5Ï"�K�\�� ¨L«�#Ï R«Ï �"¨K�6 �#ªP> #ª wPÏ"Py �#ªP>
�� 0LVFLEOH 'LVSODFHPHQW¹�bÈw ©b. KKPby �$ ÎªRxª#b> w ©5Ä#bª ±�5J" PxªK �#«X #. �z#«X 
¨#yPÐ ©Ì 4X" �L}ª$PÄ 
PªN2±�5J" �}ªRxª#>�KLÏ�«2��

OK �4X" ��X�� ��P�N2 b�5J" ���Ry�#>� L��"Pq �. )F�d¼" �w L\#.�� v!#J GP���OK {�}E� �C��" O#[5�"V1X �L.#��� b�5J" v!#J GP��� OK K�>��4.�eO #. L�w�� M�p� v!#J OK�t�Ä O�e�. �w�.$ 
L��$Pq ��" �=�5�P5�w C��" |�#w ���[.$ �"P. Q#�� KO�� +$ s�Ä �BP� �L�w�� |t5�� r#�Ä" �. R�� "O {�}E� C��" 
M�p� ��"K" #.

�




v!#J 4.�eO �"R�� � �}�> Q" �}�"�Ä¿.#6 v!#J GP��� Q" C��"���[.$ �KQ#. �K�. L�"�J P5[�. ���[.$�KQ#. 
L\#.GP���OKC��"�w!"P6 ��K��ÄZ�w!"P2 �PJ�#. ����[.$Y�O
v!#J ;Pq�|}JZ�"O$� �Q"L�" 
���[.$+$O"Lt��4X" v!#J

�� ,RQLF ([FKDQJH �� 2[LGDWLRQ

��a �w KL���2�� j�u� �. C��" ���[.$ �#�:" OK ����� {K#-6 L��"Pq ���Ã� 
���LX � O�\ 
���LX�#�w!#J OKOK � �L�KPzO"L�#2#� 
v!#J {�}E� OKK�>���#���� �v!#J3"OMDdX OK �L\+N>�#���� ��. K�>�� {K#Ã6 
�$��R���� #��� ��W}w �#���� �L\ ��Ry�#> 
���LX �#�w!#J C�¼" L��$Pq�LXO�� �#=�" �. ���� {K#-6 �$ �=�5���LX #. �0J��� ��R��� #�� �&D ��� ��W}w ���Ry�#> ��Q� �4X" UO3"OM DdX P. �L\+N> ��LX �#����#.���" �. �L\#. K�>�� v!#J {�}E� OK ��R��� #� � ��W}w ��� �-X#�5� P�K#t� �w 4X" �$ �([�1D �� {K#-6 |.#u�L\��Ry�#> ��LX ��� �KPw ;O#J 
���LX� O�\�#�w!#J OK�a"O" C�¼" ����[.$Zt� ��P6�X#X" 
,�6P6�K�. L�"�J 	L�#����u#. v!#J {�}E� OK K#�Q 4�~�F #. �F��" �Pq �. �w!

�#����� #. ���� {K#-6 L��"Pq 4�> ��W}w �#���� �w!"P6 ��#z 
�Ç�$ �#�w!#J Q" �`Ã. OK �5F 
O�_6 n�JP.	R-X K�w #� ��"K K�w!
 �~$ K"�� �K#�Q P�K#t� KP.O#w KO"�� ��" OK � 4X" �q#w!#� v!#J �~K#-6 4q#5�� OK ��LXO#:$ � KO�$��"Pq "O v!#J Æ�$ P5[�. 4�~�F 3#->�� 
v!#J OKÆ��.Pw Q#z O#[qZ�"Rq"� L�~�6 s�Pe Q" L�"�6���L[I. K�-�. "O ���[.$+$ KP.O#w!
s�P�e Q" �Z�#�Ww!" |��Ä Q" V2 ��w �KPz��z!
 �P_�Ä KPz�z � Æ�O�p~�X L�X" �|�-u Q" �K"�� �P.O#w �. #.��W}w 3#�.Pw C��"��#���\ �Pq P��l6 �. 4-W� �"�6�� R�� 	L�#�� L�X" L�~�6 L�"�6���Ç�S�~��.�PÇ�� �#�L��"Pq�L\���LX4�X �. ��#�w!#J ���B 4�p�w Z�"Pz Q" � K��� �"Lu" 	��W}w 3#p~�X P5[�. 4�~�F 4}Ä �.
 @z �.�L��wC��¼" �K#� �"��Ä �. 
@z �Q� P�K#t� ��t5W� KP.O#w 
3O�¼ ��" P�m OK �KPw �P�z�}> ���[.$ �}FP� OK�4\"K L�"�J3O�Pa
�#���w �5\O 3#.�XO �L\ �5[�� Q" �w ��#�w!#J �T�� �. 
�"P�" ���LX� O�\ 
���LX�#�w!#J �w4X" Pw!M |.#u+$ KP.O#w ��"P.#�. �L�\#.�� ��W}w �K#�Q )5-W� P�K#t� �"O"K �Ã�-e O�e�. ¿u"�� P9w!" OK 
L�"�L\|�Ç[6 UPz!"Q+$�w4\"K �>�6 L�#. {#F P� OK �KKPz ¿u"� P:�� #��$ C�¼" OK3�#F Q" �O#�W. OK L�"�6����#��6 �. ���[.$�L\#. O"KO�JP. R�� �-X#�5� ��W}w �. ��LX4-W� Q" � �K�. {�}E� C��"��w )5-W� P�K#t� ��#F L�#. R�� ���[.$

�



��."L�#� #. )-~#m �w �K�.���LX #� � �O�\�#�L��"Pq +�}d�#� O#:$ �w4qPz �=�5� �"�6�� r�q,~#d� �. �>�6 #.�w L�#�� �O�.�O�K#�Q 3�Ç[� #. "O �a"O" �O#�.$ 3#�#Ç�" L�"�6��3L�Q"OK OK L\#.�� �"P�� �a"O" �K�.O"L�Q4uK #. "O �"�ÄOR� 3#�}�Ä � �O#�.$ �#�\�O � L�[I. K�-�. "O v!#J �[Ç�Q c�"P\ L�#. |Ç[� ��" #. �}.#t� �"P.�KPw �#�. P�Q CP\�. O#_5J"O�e�. �"�6�� "O �6#�"Lu" ���B �KPw 4�P�L�;O#J #� �[�O L\O ��F#� � v!#J GP��� Q" �L\ �5\#-�" C��" �w��E��. 
�O#�.$ OK �q#a" +$ P�K#t� KP.O#w! ��Q�F OK �w!"P6 � RwP�6 4¼Pq {�}E� C��" �w K�\ {#�Ä" �t�Pe �. L�#. �O#�.$ 4�P�L� Py�K 3O#-Ä�. �KKPz!�L�\#. �5\"L� "O #��[�O �ÃX�6 � L\O+$DdX YR�J 3#->�� 
�Q� LF Q" Z�. �t�Ä M�p� �w ��E� �. 
�O#�.$ +$ ¿�Q�6 ��E� P. 4�P�L� {#�Ä" ���[Ç�Q �Ç-�\ 7"L�F" �R}5�W� o�Ãa �Ã�-e �[Ç�Q #. se#�� OK P�" ��" �5-~" �KO�#�� ��"Pq "O ����QP�Q�4X" ����QP�Q3��R�� Q" |¼#�F �EdX �#�.#�"�O {#t5�" � �O�$¿�> �#Ç�" �w �O�e�. 
�EdX �[Ç�Q �5W�X 7"LF" ��KKPz P�N2�#Ç�" 4~��X�. �O#�.$ +$ KP.O#w #� � ��#�X$|F"P� �e �w �"���z �. �KPz�z3#t5[� P�#X �Æ�O�p~�X L�X" 
@z �|�-u Q" v!#J �L��wC�¼" K"�� KP.O#w! ��KKPy� L�L[6 #� � K#=�" v!#J OK �L\���LX ��X O#:$ 
���[.$ L��"Pq
�O#�.$ 4E6 �a"O" OK #�w!#J OK K�>�� ��LX � �O�\ {P5�w! ���

Q" �P�z�}�> �"P�. �Q� {�¼" ��}w 4�#ÄO �R}5W� 
�O#�.$ 4E6 �a"O" Q" �O"KP.�P�. �w ��� ��" �. �>�6 �LÄ#�� � K��\ �L�KPz �QO�#[w3��_E� KPÇ}�Ä �>�6 |.#u Z�#w �. P=�� L�"�6�� 
4X" �L\���LX � �O�\�KKPz ��5�� {�_E� 4\"KP. �LÄ �. ��¼"
OK O#w �4[w Q" |-u 4X" �Q� 
KO"K �-X#�� 4�p�w �O#�.$ +$� �K�-� K�LE� UP5XK OK+$¿.#�� �w�te#�� OK#� �+�}d�#� �O#�.$ +$4�p�w �w�5~#F OK �K�\ �"Lu" v!#J C�¼" �{�}E� C��"���[.$ �.4-W� O�\�#����QU#�t� OK v!#J �Q#W�. � C�¼" 3#�}�Ä �"P>" 4X" �Ç�� 
L\#. K�LE� ���[.$ �"P. UP5XK OK +$ O"Lt��#�L�#��2 {P5�w �"P. ]#J �>�6 {#�Ä" �. #��6 
�F�¼" 3#�}�Ä 3O�¼ ��" OK �L\#-� �qP¼ �. ��Pt� |�#w!�d�"P\ ���B OK {#9� O�e �. �KKPz�� K�LE� 
+$ � v!#J ¿.#�� �K�. ���LX � �O�\ |�#W� Q" �\#� +�}d�#���L. �K�[� L�L[6 v!#J �O�\ ��X O#:$ #6 KKPz �O"L�y� �-X#�� DdX OK �O"���v!#J 4.�eO �"R�� 4X" �Q�v!#J 4.�eO � �L\;O#J�#�#�z �[�O ���� L\O��F#� Q" {�}E� C��" #6 KKPz{#�Ä"�t�Pe �. L�#. �O#�.$ 
O�h���K�[� P5�w ��Ã� K�LF Q"

�



L\O �td�� Q" P6���#2 �.#5W�" DdX {P5�w �. OK#u �#�z ��� � L\O �O�K�e �w��E��. �[Ç�Q,X#�� �5W�X ��-Ã63��R�� �"R��� �w �te#�� OK �KKPz�� +�WE� v!#J �O�\ {P5�w OK �Q#XO#w O#�W. �"Lu" 
L\#. 3#6#-� �[�O�O�K�ev!#J GP��� OK �5q#��w!"P6 C��"�Ã�-e ���[.$�"P. ��>3��R� �w KO"K �#Ç�" 
4X" �>�6 |.#u ��#�X$�L�w 4�#pw �Ä"OQ

��/HDFKLQJ 5HTXLUHPHQW�/5�

����[.$ Q#�� �
P. ��Rq" L�#. �w�O#�.$ +$ Q" �[I. �"��Ä �. "O ���[.$ Q#�� 
#Ç�P�" �LE5� 3�#�" �O�\ �#y[�#�Q$ O#. ��~�" �"P.+$�}�X��. �w�~�}E�C��"���[.$�"P. �q#a" +$�"R�� ��" KP.O#w �K���o�¼�6 K�\ �K"Kv!#J �. �#�z �.$Q#��Q#�� o�PÃ6 ��"OK �4X" �Q� �#�#�z �[�O �ÃX�6 � L\O �K�LE� Q" �$ �KPw ;O#J � K�\�� �q#a" v!#J�. �O#�.$�$ OKv!#J GP��� OK {�}E� C��"4h}m Z�#w �4X" �#�z �[�O �K�LE� OK C��"4h}m 4�-96 P. ��5-� ���[.$�L\#.��� f�E}�
� 4X" c-6P� �(& GZ� +$�Q� �(& LZ� �O#�.$ +$ OK C��"4h}m �"R�� #. C��" ���[.$ Q#�� 
r�qo�PÃ6 s-eQ#�� P�Q �d."O 
K�\ �K"K �#[� �'GZ�3O�¼�.+$�Q#� �[Ç�Q+$s�Ä� �' LZ�3O�¼�.�O#�.$+$s�Ä �#zP��L�w�� �#�. "O ���[.$
/5  BBBB  BBBBB'GZ'LZ (&LZ(&GZ 	�

+$ � �' FZ� �#��z �qP_� +$ j��=� P."P. �' LZ� �O#�.$ +$ s�Ä 
K�\ Ph� nP¼ �EdX +$QP� Q" �A�#�B� ��"P.#�. �L\#.�� �'GZ� �[Ç�Q
'LZ  'FZ � 'GZ 	�


� 4qPz �=�5� �"�6�� "O P�Q �d."O r�q3�K#Ã� Q" �K#p5X" #.
'LZ  BBBBBBBB  �BBBBBBBBBBBB�� 'FZ'FZ�� � /5� (&GZ(&GZ � (&LZ 	�

f#E~ ���� �. � L�Q�����I6 �Q� P�K#t� Q"Z�. � ��#e#5E� O#�W. "O ���[.$�"P. Q#�� KO��+$O"Lt� r�qc."�O�4X" �L\ ��"O" ���[.$ Q#�� �"P. �Py�K c."�O (LÃ.

�



�KO"K P. OK "O P�Q CP\ �. ��#���#XO#� r�qc."�OKO"�� Q" �"�O#2 OK 4X" �Ç�� j�a�� ��" �4W�� f�E}� #��$ OK v!#J GP��� OK C��"4J"��Ç� P�m ¿�Q�6 ��L\#. �5\"K v!#J C��" �"R�� |w Q" �P6O"K��Ã� O#:$	��Ã� KPÇ}�ÄZ�#w #.
 �O�\ �. �#�z |�E6 LF^�I[6 v!�� �"��Ä �. �(& GZ�+$�Q�O�\r�qc."�O OK ���" �"P. �P6 ��t5W� O#�Ã� �w v!#J j#-\" �O#_Ä �O�\ #. �$ O"Lt� ��Ä �w �~#F OK 
4X"�L\ �5qPz Ph� OK�L\#. 3�#p5� L�"�6��4X" O�h��4-W� �6"P��l6 � �L�$OK O#zL�#�4~#F�. v!#J OKC��"�+$4wPF �w4X" rK#¼ �6O�¼OK #��6 r�qc."�O ��Ç�� v!#J ��~�" +$�Q4h}m 
Æ[J �#�w!#J ��OP. �O#�.$ +$ KP.O#w �#�Q OK ��Ä �L\#. �5\"L� �#�Q �.OK C��" �w!"P6 �"�6�� "O �$ �L�O�$L�L2|�~K �w L\#. v!#J j#-\" �O#_Ä {�}E� C��"4h}m P."P. #��K 4X"�K�\��� �L�K �#. c."�O OK R�� ��� ��" �4W�"K v!#J �5.�eO ��->+$4h}m � L\#. 	��#u
 �LÃ. Æ� v!#J OK C��" � +$4wPF �w �L\ �5\"Nz �#��. U#X" ��" P. �#. c."�O ����Ry�#>� ��Ph� ,>���. ��Ä �w �~#F OK �KKPz ½Pq �#WÇ� v!#J ��5X �#�6 OK 	v!#J {�}E�
 �[Ç�QC��"Z�#w 3#->�� �-W� O�e�. � L.#��� ;"R5�" v!#J {�}E� #. K�J ��#u 4wPF P�W� OK+$ 
�P�N2b�5J"�KO�$����"Pq "O �[�O L\O �K�LE� OK v!#J {�}E� ��#�6OK L�"�6�� R�� j�a�� ��" �4X" �5qPy� O"Pu �>�6 KO�� #��$ 4�~�F �>OK �T���. � C��" j�� 
�y~" ��" OK ��L\#. �5\"K v!#J C��" |w �"R�� Q" P6O"K��Ã� ,6"P� �. �O#:$ KO"�� �"�O#2���A��� � ��� 
4q#�. 
�P�N2M�p�� �P�h�� v!#�J �Ç�R�q �"��zT�� Q" �\#� �#�L�#�2 � #�O#5qO 
{L� ��" OK ���" Q" �"LwP� �w4X" ���L. � �L�KPy� O�h�� ���� 4�~�F 
+N> 
,�XP6 ��}�> Q" �$ ��#���\ 3#�¼�_J�L\#. �5\"K "O K�J]#J �#�L�#�2 � O#:$ L�"�6��|�"�Ä
�L�\ CPd�� 3#�Ç� �. �>�6 ��L. ���[.$ Q#�� ���Ã6 �"P. r�q 3�K#Ã� KP.O#w �w K�\�� �hF�� ,�6P6 ��L.�K�\ �O#�.$ Q#�� KO��+$ KO�$P. � 3#-X#E� OK �"�hF�� |.#u �#�#dJ '[�� L�"�6���K�\ �K#p5X" �� � �� 
�� �O#�\¿.#�� OK �L\��"O" �.P=6���}Ä c."�O Q" b#-6O" ��"OK L�#���� K#��[�2 ��"P.#�.

���LX � O�\ �#�w!#J �L�.�t-e � �O"Nz�#� {�¼" ���
� L��\���L�.�t-e � �.#�QO" 
o�PÃ6 P�Q ��� �_I[� �KU#X"P. ���LX � O�\�#�w!#J
KO"Nz ��X P:" �#�#�z ��� � L\O��OP. �w �LF OK {�}E� C��"4h}m #� �w!"P6 �

�� ([FKDQJDEOH 6RGLXP 3HUFHQWDJH

o�Ã`6 #���"Lw!#J �O"L�#2 v!#J �#�5J#X ,�PI6 P:" P. �w ��"R���. �(63� ��~K#-6 ��LX L¼OK �K�."O"K ��KKPz!

�



L�"�JD�P[6 #��$ ��P5��� ��M �w KO"K K�>� #�w!#J j����" �L�.�t-e � �O"Nz�#� 
�XOP. �"P. �Ä��5� �#�\�O�L\

�� 8�6� 6DOLQLW\ /DERUDWRU\ �� 5LFKDUGV

�#Ç�P�" �LE5� 3�#�" �O�\ �#y[�#�Q$Y�O �����
�L�KPz ��"O"#Ç�P�" �LE5� 3�#�" �O�\ �#y[�#�Q$ �}�X��. � j"L." �QKO#A�O �}�X� �. ���� {#X OK �wY�O��",WFP�. v!#�J �O�\ O#�Ã� �K Q" �$ OK � L\#.�� ���LX � O�\ �#�w!#J �L�.�t-e Y�O ��P6 ��XP� 
4X"

�� (OHFWULFDO &RQGXFWLYLW\ RI 6RLO ([WUDFW� �� 6DOLQH 6RLOV

�L�.�t-�e � �O"Nz�#� �K�\�� �K#p5X" �(63� �~K#-6 ��LX L¼OK � �(& H� �j#-\" �O#_Ä �Ç�P5Ç~" 4�"L�� 4X" P�Q CP\ �. Y�O��" Q" �K#p5X" #. ���LX � O�\�#�w!#JO#��B Q" P5[�. �$ �(& H� j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� �"R�� �w KKPz�� r�e" �w!#J �. � �O�\ �#�w!#J ��L\#. �� Q" P5�w �$ �(63� �~K#-6 ��LX L¼OK � 
K"Py�5�#X �>OK �� OK �G6�P� P5� P. V���Q�XK�62 ����3#p~�X � �&O�� P}w "O �$,~#m �#�����$ �4X" P5�w ��� Q" ���Ã� #�w!#J |�-u ��" �S+� Z�w!"����" OK 3OL�� �. �12 ��� 3"P5�� ����$ � �w O"Lt� �. �$ �+&2 ��� 3#�.PÇ�. ����$ �"R�� �L�K�� |�Ç[6{�}E� �#����6#w |w L¼OK �» Q" P5�w �$ �1D �� ��LX ���6#w �"R�� 
�}w �LÄ#uÆ� s-e �KO"K K�>� #�w!#J�Ç�� R�� �&D62 �� �+�2� @z � �&D&2 �� ��W}w 3#�.Pw �P�h� C��" P�#X #�w!#J j����" OK �4X" v!#J�L\#. �5\"K K�>�4X"

�� 1RQH 6DOLQH � 6RGLF 6RLOV �� 6DOLQH � 6RGLF 6RLOV

Q" K"Py�5�#X �>OK �� OK �(& H� v!#J j#-\" �O#_Ä �O�\ �$ OK �w4X" �w!#J � ����LX � O�\ P�m v!#J ���� Q" #�w!#J |�-u ��" S+ �L\#. P5[�. �� Q" �$�~K#-6 ��LX L¼OK � P5�w �G6�P� P5� P. V���Q�XK O#�B�"O"K ,}�m" #��w!#�J ��" �4X" v!#J {�}E� OK ,~#m � �}¼" ���6#w ��LX �LXO�� R�� �» �. �#z � P5[�.4wP\ �"P. �-X#�� ¿-�� �$4�~�F �>OK �K�. ���#2 |�~K �. �w L�\#.�� �&D&2 �� ��W}w 3#�.Pw �P�K#t�Q" #�w!#J |�-u ��" �K�\ �K"KZ�#w v!#J S+ �w �$ Py� 
KKPz���+�WE� #�w!#J �Q#W�. � C�¼" L��"Pq OK��W}w 3#�.Pw Lu#q ���LX � O�\ P�m �#�w!#J Q" �`Ã. �EdX ��� �L�\#.�� o�Ãa �#�5J#X 4�Ãa� Ph�P�K#t� |�~K ��L. �L\#.�� 4p� Q" P5�w �$ �EdX �t-e v!#J {�}E� S+ O"Lt� R�� )`Ã. |�~K ��L. � 4X"�KO"K K�>� v!#J �~K#-6 4q#5�� OK �.N> 3O�¼ �. �¾��Ã6 |.#u �S�OL�� ��� �"�hF�� |.#u�� OK �(& H�v!#J j#-\" �O#_Ä�Ç�P5Ç~" 4�"L� �"R�� �$OK �wK�\���5pz �w!#J �. � ����LX�O�\v!#J ��L\#. �� Q" P5[�. �$ �(63� �~K#-6 ��LX L¼OK � �G6�P� P5� P. V���Q�XK O#�B Q" P5[�. K"Py�5�#X �>OK�1D �� ��LX ��� �L\#.�� 	4p�
�9�J Z�w!"� LF OK (P9w!" �4X" P5[�. ��� Q"3OL��. #�w!#J |�-u ��" S+

�



��L�X 3#p~��X � �1D&O� ��L�X O�P}�w |�-�u Q" �9��J C���" 3O�¼ �. )6L�Ä 
v!#J {�}E� OK K�>���+&2 ���3#�.Pw�. �#�����$ 
L\#. ��� Q" P5zOR. v!#J {�}E� S+ �"R�� �#zP� �K�\��4q#� �1D �62�����LX�O�\�#�w!#J 
O�\�#�w!#J #. �W�#t� OK�}wO�e�.�L�O"K K�>�v!#J {�}E� OK �&2 � ���3#�.Pw ��4X" �L\��"O" 	�
 �O#�\{�L> OK �#. OK �L\�#�. ,~#d� �¼�J �L�\#.�� P6O"K�~'W� �F�¼" L��OPh� Q"
�QO�#[w Ph� Q" #�w!#J �p�w �L�.�t-e 	�
 �O#�\ {�L>	�� �O#�\ ¿-�� � NJ'�


�� 1RQH 6DOLQH �1RUPDO� 6RLOV �� 6DOLQH 6RLOV
�� 6DOLQH � 6RGLF 6RLOV �� 1RQH 6DOLQH � 6RGLF 6RLOV

����LX�O�\P�m ����LX�O�\ �O�\ �O�\P�m v!#J j#-\" �O#_Ä �#��zT��� � ! � ! � � � (&H �G6�P� �O�\! �� ! �� � �� � �� �(63� �~K#-6 ��LX L¼OK! ��� � ��� � ��� � ��� �S+� Z�w!"�
	s.#X
��O�\ P��#�> K#E6" ��}Ä�#5Wy��Pq Y�O �����

�� 3HGRJHQHVLV �� 6DOWV *HRFKHPLVWU\

�L�O"K4~#JK �L�.�t-e OK ��#�z �S�~��R�q � �C��"���\��S 
���"Qv!#J �|�#Ä �X Q" �-�wP6 
Y�O��" OK

�� .RYGD �� 6RORQFKDN

���LX � O�\�#�w!#J �"P. �d."O ��"OK 
�"K�«w ��Ph� U#X"P. ���� {#X OK ��#�> �QO�#[w � O#.O"�J �#�Q#X�4X" �K"K ��"O" "O P�Q o�O#Ã6O"Lt� �#z �w "O K#�Q4�~�F �>OK #. C��"��>�6 |.#u �"R���. �wL�5W� �O�\�#�w!#J 
�v!#A����X�#�w!#J �#�w!#J |�-u ��" ��#�zZ\�2 �L�\#.�� "O"K 
LXO��R�� L¼OK � �.	�P5� »�� s�Ä
v!#J �EdX �t-e OK �$

�� +DORSK\WH

#��w!#�J ��" OK �L\#.�� �6#-� Z\�2 ���zP� ��L. �a"O" DdX R�� �#z � 4X" �L�W2O�\ �#�#�z P. |�5[�CP\�.v!#A��~�X �#�w!#J Q" �p}5I� �#�0�6 
C��"j��,WFP. �L�5W�� {�_E� L�~�6�. OK#u �Ä"OQ3#6#-�� L�"�L\s5[� P�QG#-X �#�w!#J #� +�eP� ��LÃ�v!#A��~�X 
4X" ��LX3#p~�X �$,~#m D}� �w 
 	�KPwo2
 �p2v!#A����X �
	"K�X
 �Q#. �#�w!#A��~�X 
L\#.�� ��W}w O�P}w�Æ�2�ÇX�Py�� R�y�� �"O"K �w 	�Ç��4IX �#����
��P�m � �O�P}w�#�w!#A��~�X

�



�#� v!#A��~�X �. �"�6�� �}�> �$ Q" �w KO"K K�>� R�� �.#5W�" DdX s�Ä,WFP. �Py�K �ÄPq �L�.�5XK

�� 5HVLGXDO �� 6RORQHW]

�KPw �O#\" s��Ä O#�W. �.#5W�" DdX #. ��L�#��u#. �#�w!#A��~�X � �w ����QP�Q +$s�Ä #. {#Ãqs�Ä #6
 #��[�O �ÃX�6 �K�LE� OK �$ {�}E� C��"�"R�� �wL�\#.�� �O�\�#�w!#J 
v!#A����X �-\�#�w!#J �����» v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� #. nK"P5�
 L¼OK ����»�� �. 	v!#J DdX Q" �P5� ������4X" �w #�w!#J |�-u ��" OK �Ä"OQ �#�#�z KPÇ}�Ä �KKPz�� k~#. 	P5� P. V���Q �XKK�>� ����QP�Q +$DdX #6 v!#J GP��� OK K�>�� ,~#m C��" j��,WFP. #�w!#J |�-u ��" �ÄPq �L�.�5XK�-\� �#�w!#J � s�Ä �w ����QP�Q +$DdX #. 	O"Qo}Ä
�O"RmP� v!#A��~�X �#�w!#J {#9� �"��Ä �. �w KO"K�KP. �#� �"�6�� "O s��Ä �.#5W�" DdX #. ��L�#� �u#. v!#A��~�XZt� �. �>�6 #. � L�\#.�� �~K#-6 ��LX�"�hF�� |.#u O#�W. P�K#t� �"O"K #�w!#J |�-u ��" � �R5����X�#�w!#J �3P>#�� P:" P. �w �"�t-e
 % �_I[� sq" �"O"K R5��~�X �#�w!#J 
v!#J ���Ç6 � |�Ç[6 OK �~K#-6 ��LX�L�\#.�� 	4X" �K"K ���5X �#�5J#X #. "O �"�_I[� sq" |�Ç[6 UO3"OMGP��� |�#Ç6 � �ÃX�6 �y��yB 
����QP�Q +$s�Ä,WFP. R5��~�X �#�w!#J ]�_J OK �ÄPq �L�.��Wt6�KKPz�� �O"KK�J #��$ �#�. Q" ��w |��d6 Q" �P�z�}> �"P. �w L\#.�� <�"O R�� K�>�� C��" j�� � v!#J
� #Ç�P�" �LE5� 3�#�" �O�\ �#y[�#�Q$ Y�O OK O�\ �#�w!#J #. nK"P5� v!#A��~�X �#�w!#J �w4X" Pw!M |.#u

�� :KLWH $ONDOL �� 6DOLGV

�. � 4X" L�L> �L�.�KO OK �L�~#X L��#�� � #Ç�P�" O�[w �#�w!#J �L�.�KO ��Lu �#h� OK �L�pX �#�}u �#W��

�� %ODFN $ONDOL �� 1DWUDUJLG

�L\#.�� �L�>O$P6#�� ��#�X �#�}u
���LX� O�\P�m �#�w!#J #. nK"P5� R5��~�X �#�w!#J ,�6P6 ����
�ÇW��� � ��#�> �QO�#[w � O#.O"�J �#�Q#X �L�.�t-e Y�O �����

#�. �)$2� ��#�> �QO�#[w � O#.O"�J �#�Q#X �}�X� �. �w �#�> �#�w!#J �[t� ��OP. �L\ ��"O" ���Ä �XOP.4E6 ,�6P6 �. ���LX � O�\�#�w!#J �w L�K�� �#[� 
�L\ P[5�� ���� � ���� �#�~#X OK �ÇW��� �O#Ç���4X" �K�. Ph�L� P�Q o�O#Ã6 �L�.�t-e ��" �#=�" OK �L�"�L�KPz�L�.�t-e R5��~�X � v!#A��~�X �#�w!#J ���#�Ä

�� 6DOLF

�» s��Ä OK �w ��Ã� ��" �. L�\#. �Æ�~#X �#��zT�� �"O"K �wL�5W� �O�\ �#�w!#J 
 v!#A�����X �#�w!#J ���>OK �� OK �G6�P� P5�� P�. V����Q ��XK �� Q" Z�. j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� �"O"K �P5��5�#XQ"Z�. S+ � P5� P. V���Q �XK � Q"Z�. �Ç�P5Ç~" 4�"L� �"O"K �P5��5�#X �» s�Ä #6#� � �K�. K"Py�5�#X

��



�� +LVWLF �� &DPELF
�� &DOFLF �� *\SVLF

�L\#. �5\"L� �Æ�W1�S #� � �Æ�W}w 
�Æ�-�w 
 �Æ�5W�� Q" P�m �. �"�_I[� sq" )��a 
L�\#. ���

�� 1DWULF�#�5J#bX �"O"K ���qb� 
£«zSO$ ÆÄ" 3#_I[� ©«¡Ì �K�."O"K P. ¨w�s ©Ì 4X" �ÇÄ" �#�>" O�´©. 
£ªP6#Ï ÆÄ" �Q" P5[«. ~ªLX +N>4-WÏ #ª w L�OK �� Q" P5[«. �P5�«5Ï#X �k Æ�s #6 �$�zK#-6 ~ªLX L�OK O"LÇ� w ¨K�. �Ï�5X�L\#. ��

��� ��" �L\#. 	��LX �UO ¿�=6 sq"
 �Æ�P6#� #��$% sq" �w KKPz�� r�e" ��#�w!#J �. 
 R5����X �#�w!#J �

�� $UJLOOLF)�"Rz" ©ª� Îª" 
4X" UO 3"OM �L\ ©5\#-Ï" w m�=6 �E� ©Ì L\#.�� �#ªw�¡ª" �ÇÄ" ©��J O�´©. 
£«zSO$ ÆÄ" �©Ç-´ ©Ì �$ ©. ±wP[�
 K�\ ¨LªK ~Ð D³X OK 4X" Îu�� L}BPÐ 
L\#. ©5ÄPy O"PÈ �#ªw�z$ ÆÄ" £ª PªQ OK �5Wª#.�#�5J#X LF"w
 �k L2 D³X OK�Ï#È�Ä ÆÄ" Q" ©5Ä#ª �#Ç5Ï" �#�XO 
ÆÄ" Îª" OK �	L\#. ©5ÄO Î«. Q"Zª#XPÄ P:" P. �#ªw�z"ÆÄ" OKUOO"LÇ� 
L\#. L�OK �� Q" P5�Ì �#ªw�z" ÆÄ" OKUO�"R«� Py!" �LÏ�\�� ¨LªK #�>PÄ w �¡J �J"KOK #ª w 	É!#J
L\#. L�OK �k #6 �� Î«. �#ªw�z$ ©Ç-´ OKUO O"LÇ� ©Ì �6�#F OK w L\#. P5[«. �$ Q" L�OK � Lª#. �È"LF £«zSO$#6 �k Q" Z«. �#ªw�z$ ©Ç-´ OK ¨#yPÐ ,«6P6 Î«�Ð ©. �L\#. P5[«. �$ Q" L�OK �k Lª#. �È"LF £«zSO$ ÆÄ" UO �"R«��L\#. �$ Q" P5[«. L�OK � Lª#. �È"LF £«zSO$ ÆÄ" OKUO O"LÇ� �L\#. ©5\"K K�>w UO L�OK�k

� 
�K��. �O�[�� #� ���5X �#�5J#X �"O"K #�5�Wu �`Ã. OK �w 4X" 	UO ¿�=6 sq"
 �Æ�~SO$ �t-e �Ä���L\#. P5[�. �� Q" P5��5�#X �» s�Ä #6 �$ �(63� �~K#-6 ��LX L¼OK �"R��

�� 6RLO 7D[RQRP\

#Ç�P�" �LE5� 3�#�" �QO�#[w 3O"Q� �¿�#> �L�.�t-e Y�O �����

�� 6RLO &RQVHUYDWLRQ 6HUYLFH� 8QLWHG 6WDWH 'HSDUWPHQW RI $JULFXOWXUH�

{#X OK �6&6 � 86'$� �#Ç�P�" �LE5� 3�#�" �QO�#[w3O"Q�v!#J 4i#pF V��PX "O �L�.�t-e Y�O��"���� {#X OK �$�#���"O L�}w ��PJ$ �4X" �5qPz O"Pu Ph� L�L=6 KO�� O#. ��L�B ���w!#6 �w KPw K#��[�2 �����a"O" �v!#J �#��zT�� O�.R��#���"O L�}w OK �K�\ P[5�� �$|�#w+#5w LÃ.�#�~#X OK �w K�. O"Pu � L�KPz P[5��

�� (QWLVROV ��� ,QFHSWLVROV


�R~�X�5��" �#��KO OK )6L�Ä ��Pz ��" �#�w!#J �L�"�L�KPz �qPÃ� 	�KO4E6
 �L�.�KO DdX OK ���LX � O�\

��� $OILVROV ��� 0ROOLVROV
��� $ULGLVROV

�	�K �O#�\4X��2
 L�"�L\�qPÃ� ��R~�X �L�O" � ��R~�X�~�� 
��R~�X�p~" 
��R~�X�51W��"

��



�K�.���LX � �O�\4�Ãa� ^�I[6 ��#-� 
#Ç�P�" �LE5� 3�#�" �QO�#[w3O"Q� ¿�#> �L�.�t-e Y�O OK�4X" P�Q KO"�� ��#2 P. #�w!#J�w4X" 	UO¿�̄=6 ���
Æ�~SO$ sq" Q" �"�T�� j��4t�tF OK �w 	��LX �UO¿�=6 sq"
Æ�P6#� sq" K�>� ��}�X� �. �$ �K�. j#-\" L¼OK � �K�. ���5X �#�5J#X �"O"K ��� ��" �L\#. �5\"K O"Pt5X" ��P�Q 3#t-e OK��-�� Æ�P6#� sq" Æ� K�>� �L\#. �� Q" Z�. �$ ��LX +N> 4-W� #� � L¼OK �� Q" P5[�. �~K#-6 ��LX�4X" v!#J �K�. ���LX��w 4X" P5[��. #�� P5�� »��� 4�#Ia #. �"�t-e �w 
	@z Q"P6 {�}E� C��" ¿�=6 ���
 Æ�~#X sq" K�>� �3#_I[� �"O"K {#X �K Q"Z\ P� OK #� � {#X OK �~"�5� Q�O �» � �L\ �5\#-�" �$ OK @z #� � C��"3#-�wP6�L\#. P�Q� �K�. �G6�P� P5� P. V���Q �XK �» Q" Z�. �$ +$ �. v!#J 	���
 v!#J �O#_Ä �Ç�P5Ç~" 4�"L� 4�}.#u  �L\#. P5[�. #� � �»» 
P5� �5�#X ,WF P. ���4�#Ia OK P5� P. V���Q �XK,WF P.�(& H�+Pa |¼#F�4X" v!#J LF Q"Z�. �K�.O�\��-� Æ�~#X sq" K�>�
�"P�" OK �a"O" � v!#J�L�.�t-e � ��#X#�\Y�O �����

v!#J ¿�#> �L�.�t-e Y�O Q" 
�"P�" OK �a"O" �v!#J �L�.�t-e � ��#X#�\ �O#> 3#Ã~#d� OK P�J" �#�~#X OK#��\O"Rz ��"O" OK �y��#�� 4�#ÄO O�h���. �Ç�~ 
L�$�� |�Ä �. �K#p5X" #Ç�P�" �LE5� 3�#�" �QO�#[w 3O"Q���w #> �$ Q" �KKPz�� ��"O" ��#�> �QO�#[w � O#.O"�J �#�Q#X �L�.�KO #. �L�.�KO ��" �W�#t� �"P. R�� �~�L>�"P�. �a"O" � v!#J �L�.�t-e �#�O#�Ã� � {�¼" P. ���LX � O�\ �#�w!#J �Q#W�. � C�¼" �#��XOP. ��#-�+$ � v!#�J 3#t�tE�6 �WX�� �»� �O#�\ ��P[� Q" �K#p5X" #. �L�. �t-e ��" �#�O#�Ã� 
L\#.�� O"�5X" �O#�.$�K�\��D�P[6 O#_5J"�.

�� 0DKOHU

�L�.�t-e Q" nL� �K��� ���L6 "O �"P�" OK 	�EdX
 �O#�.$ �"P. �a"O" �L�.�t-e �#���"O ���� {#X OK �P}�#�OK �4X" �K��. Æ[J ���� � Æ[J se#�� �"P. �EdX �O#�.$ � �QO�#[w Ph� Q" �a"O" ,X#�6 ���Ã6 
O�wN�4�}.#u 
v!#J s�Ä�DdX OK �R�Py�X O"Lt� 
�EdX ���v!#J 4q#. �|�-u Q" ��#�5�K�LE� �|�"�Är�q�#���"O���A�� 
�L��wK�LE� �t-e j�� �PJ�#. � v!#J �K�. ���LX � �O�\ �"R�� 
v!#J P:�� s�Ä 
v!#J �. +$ M�p��4X" �L\ �5qPz Ph� OK ��� � ����QP�Q +$4�Ãa� 
�P�z|�X 
Z�#XPq 
�L�}. � �5W2 ��}�> Q" �Ã�-e ½O"�Ä
U�w�a"O" �w L�KPz��Æ�Çp6 	�>OK
U�wZ\ �. �a"O" 
�L�.�t-e ��" OK r�q KO"�� �. �>�6 #. �}wO�e�.�PJ�#. � �O#�.$ �4[w |.#u ]�_J �. c�"P\ OK O#�B U�w�a"O" 
�K�. �QO�#[w � �O#�.$ |.#u �X #6 Æ�

��



R> �. �L�\#.��� "O"K "O �O#�.$ �4[w4�}.#u �>� @�� �.Z\U�w�a"O" � Pa#F c�"P\ OK<�2 U�w�a"O"j"���" #�� � j��� ,WF P�. #�X�w P�#X 
L�O"L� �O#�.$ � �Ä"OQ Ph� Q" �5�K�LE� ���z@�� �w Æ� U�w �a"O"�L��\��Æ�Çp6 ���#�X�w4E6� �. b�.P� U�wOK L�\#.�� "O"K �w ��#�5�K�LE� �3�#Ç\"
��O P. P�Q CP\ �. 
L�\#.�� #�5�K�LE� j"��" #� j�� �L��w�#�. ¿u"� OK �w �a"O" �#�X�w4E6 �K"KO"Pu ���Ä�KKPz��;OKb�.P� �a"O" �L�.�t-e �#��[t���K�. ���LX � �O�\ Ph� Q" v!#J �p�w �#�5�K�LE� nPÃ� � $4�}.#u 
P:�� s�Ä 
�EdX �t-e v!#J 4q#. �|�-u Q" 
v!#J �6"M �#��zT�� #. c-6P� �#�5�K�LE� �L��w�#�. � 6��P�N2M�p� 
M�p���5W2 
 	�K#. ��.$
Z�"Rq" �Z�#XPq 
,�\ ��}�> Q" �Ã�-e ½O"�ÄPh� Q"v!#J �#�5�K�LE� Py�#�#�� � 7
�L�}.#� O�\
 ����QP�Q +$ �PpX DdX �K�.�#. 
�[Ç�Q |�#W� Ph� Q" v!#J �#�5�K�LE� � 3�#Ç\" nPÃ� � :��P�m � �a"O" �K�. �."L�#� � �P�y}�X 3"PdJ 
	O�\P�m
KO�� �P5[�. |�_p6 #. �K�. ���LX � �O�\ Ph� Q" v!#J �p�w �#�5�K�LE� 
��P[� ��" n"L�" �5qPz Ph� OK #.OK �w�O#�.$ � �QO�#[w�"P. �a"O" �L�.�t-e � �X#�\ v!#J 3#Ã~#d� OK �w4X" Pw!M �#�#\ �KP�z�� O"Pu 8E.n�P�F #�. ,�6P�6 ��. ��a"O" � v!#�J �K�.���LX � �O�\ �#�5�K�LE� 
KP�z�� �#=�" O�[w OK Pa#F {#F� �}�_p�6 ����� 3#Ã~#d� OK ��¼" � �K�\�� ;OK #�w!#J 4��#�}u � �O�\ �#��[t� ��O P. $ � 6 O"KV�L�"�#�X��w OK O�.R� |�"�Ä ��w3"P��l6 K�LF �KKPz�� ��"O" 4��#�}u � �O�\ �[t� �#� �. "R=� �"�[t� �}�_p6�4X" P�Q CP\�.o}5I�

�O�\ �"R�� Ph� Q" �
O#��B Q" v!#�J j#-�\" �O#_�Ä �Ç�P5�Ç~" 4�"L� 
#�w!#J ��" OK �L�5W� �O�\ |Ç[� ��L. �a"O" ��" 6k  �4X" P5�w P5� �. V���Q�XK� #�6 � ���. v!#�J j#-�\" �O#_Ä �Ç�P5Ç~" 4�"L� �"R�� � L�5W� ��w �O�\ |Ç[� �"O"K �a"O" ��" 6�  �4X" P5� P. V���Q�XKj#-�\" �O#_�Ä �Ç�P5Ç~" 4�"L� �"R�� �w �O�e�. L�\#.�� �K#�Q )5-W� �O�\ |Ç[� �"O"K �a"O" ��" 6�  �4X" P5�P. V���Q�XK �� #6 � ��. #��$ v!#J�� #6 �� ��. v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� #��$ OK � L�5W� K#�Q �O�\ |Ç[� �"O"K 
�a"O" ��" 6�  �4X" P5� P. V���Q�XK

��



v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� �"R�� �w�O�e�. L�5W� �K#�Q O#�W. �O�\|Ç[� �"O"K 
�a"O" ��" 6�  �LXO�� P5� P. V���Q�XK �� Q"Z�. �. #��$
�K�. ���LX�"R�� Ph� Q" �

v!#J �~K#-6 ��LX L¼OK �"R�� �Ç�O�e�. 
L�O"L��K�.���LX|Ç[� �a"O" ��" � 	4��Ä Pw!M ��L. #� �
 $k  

�� 6RGLXP $GVRUSWLRQ 5DWLR �� 6RLO (IIHFWLYH 'HSWK

�4X" 4[� Q"P5�w �6$5� ���LX+N> 4-W� � ��� Q" P5�w Z�w!"� 
�» Q" P5�w #��$ OK �(63���. ���Ã� #��$v!#J �~K#-6 ��LX L¼OK �"R�� �w�O�e�. L�5W� ��w�K�.���LX�~'W� �"O"K �a"O" ��" $�  �4X" ��� Q" P5[�. #��$Z�w!"� � �� #6 � ��. #��$ �6$5� ��LX+N> 4-W� #� L¼OK �� #6 �»��. #��$ �~K#-6 ��LX L¼OK O"Lt� �w ��E� �. 
L�5W� cX�5� �K�.���LX |Ç[� �"O"K �a"O" |�-u ��" $�  �4X" �» #6 �� ��. #��$ ��LX+N> 4-W� #� � ��» #6 ��� ��. #��$Z�w!"� 
�» #6 ����#�w!#J ���B �~K#-6 ��LX L¼OK �"R�� �w �O�e�. L�\#.�� K#�Q �K�. ���LX|Ç[� �"O"K �a"O" ��" $�  �4X" �» #6 �» ��. #��$ ��LX+N> 4-W� #� � ��� #6 ��» ��. #��$Z�w!"� 
�» #6 �» ��.Q" P5[�. #��$ �~K#-6 ��LX L¼OK �w ��E� �. 
L�"�>"�� L�L\ O#�W. �K�.���LX|Ç[� #. �a"O" |�-u ��" $�  �L\#.�� �» Q" P5[�. #��$ ��LX+N> 4-W� #� � ��� Q" P5[�. v!#J Z�w!"� 
�»
v!#J�K�.���LX � �O�\�#�5�K�LE�U�w ���Ã6 Y�O �����

#6 �»» � �»» #6 �» 
 �» #6 » �#���� j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� "L5." 
v!#J �O�\U�w���Ã6 �"P. �P}�#�
 �L\ �5pz Z�2 �#���"O OK ;OL���#�O#�Ã� U#X" P. V1X � �P�z!�Q"L�" v!#J GP��� �P5��5�#X ��»OK �L�\ ���"O" {�L�> Q" �K#p5X" #. 4�#�� OK � K�\�� ���Ã6 r�q �#� ��� Q" Æ� P� �O�\ �>OK 
	�����	�X �O#�\4X��2
KKPz�� +#I5�" v!#J �O�\�"P. LF"� �>OKÆ� O�.R� �#���"O�P�z!�Q"L�" ¶�~K#-6 ��LX L¼OK P9w!"LF �#�-� P. �L�.�>OK 
v!#J �K�.���LX #� 4��#�}u U�w���Ã6 �"P. ��KP�z��� 3O��¼ v!#�J GP���� 	�$ Q" P5��w r#�Ä" #�
 �P5��5�#X �� s�Ä #6 ��LX +N> 4-W� #� � �L\�#���� S+ P9w!"LF �#uO" �"�6�� 
��LX+N>4-W� #� ��~K#-6 ��LXL¼OK �#uO" �. �XP5XK �LÄ3O�¼OK
L\#. P5�w P5��5�#X �� Q" �v!#J P:�� s�Ä �w �6�#F OK �KP. O#w �. "O O�wN�s�Ä #6 �L\ �P�z!�Q"L�" v!#J"O �L��wK�LE� �t-e ��O P. v!#J �#���� S+ #� ��LX +N> 4-W� #� ��~K#-6 ��LX L¼OK P9w!"LF �"�6���K"K O"Pu �K#p5X" KO��

��



���LX � O�\�#�w!#J Q" �O"KP.�P�. |�#W� �4J#�\��#-� ��
�"P�" OK ���LX � O�\ �#�w!#J 4�Ãa� ���

� �K��� ���� �#�~#X OK ,�6P6 �. b�.P� �#��[t� #. �"P�� �"P�" �#�w!#J +#5w �XO#q ��>P6 � �W�}y�" �5�� #�w!#J ��#X#�\ �"P. �6#Ã~#d� �#���#�P. O"P�5X" �mO �. � �$ Q" V2 �4X" �L\ P[5�� � ���6 �W�\ ����s.#�X v!#�J �R�J |¼#F � �X#�\ v!#J �WX�� �}�X� �. �Ãdt� � �Ãa�� O�e�. �w O�[w �a"O" �L�.�t-e� �#�uO" 
Pa#F �#�Q #6 
4X" �L�XO �#=�"�. o}5I� O�#[� �#XL��� #� � 	�}Ãq+$ � v!#J 3#t�tE6 �WX��

���LX � O�\�#�w!#J KO��OK #��6 �� �L\ ��"O" �"P�" �#�w!#J +#5w OK �w �A�$ L��#�� ��L� �+�5Ç� 3#Ä�e"�KO"L� K�>� O�[w�#�w!#J j"��" P�#X ]�_J OK �Ç}.
K�LF OK �5F#W� 
O�[w DdX �a"O" O#5Ç� ���}�� ��� |w Q" �"P�" OK �w L�K�� �#[� PwN~"r�q+#5w �XOP.
 �K�.���L�X 
�O��\ |�#W� #. o}5I� 3#>OK �. 
L\#.�� |w L¼OK ���� {K#Ã� �w �$ O#5Ç� ���}�� ����� j#p�6O" �w �#�6�q �a"O" 4F#W� L¼OK �» #. P."P. �L\ �#�. L¼OK �4X"�K�. �O�.�O �K�. �."L�#� � O"L�Q� P. 4X" |�5[� O�wN�4F#W� �"R>" �L\#.�� R�� O�[w�#�5\K

�� 6LHUR]HP©ª� �wO P. w ¨K�. �P5WÌ!#J ©. �ª#� �"¨��È �ÏO �"O"K ©Ì L}5WÐ �ª#�Ì!#J 
�ÏO �P5WÌ!#J �Ï#.#«. �#�Ì!#J �QwP«X�LÏKPy�� �«u[6 KPX #6 �L5q� Æ´#}� OK #�Ì!#J Îª"�L}\#. ©5ÄPy O"PÈ �uÐ$ #ª w �Ay!
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L\#.�� ���LX � O�\ 
 ���LX�#�w!#J �L��wC�¼" �K#� ��P6�~��Ã� @z 
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U#X"P. � ���6 P�Q CP\ �. �~�"L> 
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�4X" �L�KPz ��"O" <�2 �O#�\4X��2 OK �K#��[�2 {�"L> Q" �"������ 4F#W� 
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�L\Z�#�Q$ �#�w!#J c�"P\ OK #��$ �}�Ä � �KP.O#w �#�����Q � �5\"K
�wo}5I� 3#t-e v!#J �#��������#���\ ��R=6 �#uO" K#�5X" �. �Z�#�Q$ �"P>" Q" |¼#F <�#5� �XOP. ��"K" OK|�Ä��" �#=�" ��a �K��� �"Lu" #��$ |�}E6 �3"P��l6 �XOP. �. 4-W� �"�6�� 
K�\ ��"O" �~�"L>3O�¼ �. L�#.���[.$+$KP.O#w Q"V2 �|-u 	�ÄPq � �}¼" |�"�Ä
 �L\�P�z!�Q"L�" |�"�Ä3"P��l6 ��. R�� �"�W�#t� 4X" �Q�v!#J GP��� Q" �O"KP.����� s�Ä ��PJ$ #6 |�_p6 �. � 	v!#J �L��w C�¼" �K#� nP_� �"P�� �. #� � O�\+$ #�
�KP�z 3O�¼
v!#J GP��� o}5I� �#���� j#-\" �O#_Ä {�}E� �#�����$ � #����6#w Z�w!"P2 �y��yB � ��E� 
b#-6O" ���� OK

�K�\ ©q>"P� £ª ¨O#�\ 4X�«2 �¡�s �#�z#9� OK ¨L\ ©`"O" �#ÐO"K��Ï ©. ��

��"O" �O"K����X OK �"�6�� "O ���[.$L��$Pq �e #��$Y"Rq" #� �Z�#w ���A�� 
C��"���[.$|F"P� Q" LÃ. � |-u�#�. #�w!#J ��#���\ 3"P��l6 ]�_JOK �}�_p6 � �p�¼�6 3O�¼ �. �A�$ P. ���Ä �"�5. �$ s�Pe Q" #6 
K����K"K O"Pu �XOP. � 3�#`u KO�� R�� "O �}¼#F 3"P��l6 j�� 
KKPz��

��



� �O�\ �#���E�� ��"O" � ���6 �. 4-W� L�#. C��" ���[.$ �#�[�#�Q$ Q" |¼#F <�#5� |�}E6 O"P�5X" �#5X"O OK�K��� �"Lu" Z�#�Q$ P� Æ�Çp6 �. �Z�#�Q$ KO�� �#�}E� v!#J ��"KQ��LX
�~K#-6 ��LX L¼OK #� � �O�\ �"R�� 3"P��l6 	3 #6 o~" KO"��
 �}-u �#�}Ç\ OK 
L\ �#�. �-u �w �O�e �#��|�Ä OK �KKPz�� ��"O" 	'Z #� �^~#J#� ���[.$+$
�KP.O#w +$3�#p5� P�K#t� �"Q" �. o}5I� �#���� v!#JL���$Pq OK � KKPz o}5I� r#�Ä" v!#J 4.�eO K�-�w �"P-> #� ¿qO nP¼ �KP.O#w +$ Q" �P�K#t� 
4X" �Ç���"R�� �. � ���[.$+$nP_� #. 
v!#J �~K#-6 ��LX L¼OK #� � �O�\ �"R�� Z�#w ���A�� �L\#-� P:�� ���[.$���[.$ #� � �O#�.$ +$4�p�w #. |�#w ��#���\ {K#Ã6 {�_F �. P=�� v!#J GP��� �EdX �#���� OK�5F � K#�Q{K#Ã�6 {#�F ��. �w v!#J �~K#-6 ��LX L¼OK #� � �O�\ �"R�� |u"LF �w ��Ã� ��L. �L\ L�"�I� 3L� �#6�w OKO#��W. �[Ç�Q c�"P\ #. Æ-X �#�w!#J OK R> �. L�$�� OK 	^I[� 4�p�w #.
 �KP.O#w +$4�p�w #. ��#���\|�#Ä P:" �4X" P6K#�Q �O#�.$ +$ ��LX +N> 4-W� � �O�\ P."P. ������» |u"LF Q" KO"�� P�#X OK 
,X#���L\#.��� f�E}� 	3 �+ KO"�� {#Ç\"
 b�.P� �#���E�� OK PwN~"P�J"
�O#_Ä �Ç�P5Ç~" 4�"L� �#uO" ��#2P. 
#�w!#J ��"KQ ��LX � ��"KQ�O�\�#���E�� �L\ K#� ^�#t� ¿qO O�h���.�#uO"
 �L\ ��"O" {�"L> OK ;OL�� 3#Ä�e" Q" �K#p5X" #. b�.P� r#�Ä" �"P. � v!#J �~K#-6 ��LX L¼OK � j#-\"�M v!#J 3#t-e �Ç�R�q ��R=6 �#uO" O�e���� 	���[.$Q" V2 � ��F 
|-u v!#J �#��������#���\ ��R=6 <�#5��KKPz�� ���6 P�Q CP\ �. Z�#�Q$ P� �"P. c.O
#�� � �(& I�(&H T�(&L�(&H T� �#�5-�W� ��. b�.P�� �#�uO" #��< O�E�� ��O P�. 3#_5I�� �#y5��XK Æ� OK�. ���[.$+$o}5I� �#�5-W� �. b�.P� �#uO" #�; O�E� ��O P. �VÇÃ�� �(63 I � (63HT�(63L � (63HT���$ OK �w K�\�� �KO�$ �'/ Z�'V� v!#J s�Ä�XK,WFP. 	'/Z #� ^~#J
 b�.P� ���[.$+$s�Ä KP.O#w Q" LÃ.v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� � (&I��G6�P� P5� P. V���Q�XK,WFP. 	'/Z #�^~#J
 b�.P� ���[.$+$s�Ä KP.O#w Q" |-u v!#J j#-\" �O#_Ä�Ç�P5Ç~" 4�"L� � (&L��G6�P� P5� P. V���QL�$��� OK ����[.$ #�� � �O#��.$ +$ #. ��#���\ {K#Ã6 {#F �. �w v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� � (&HT��G6�P� V���Q �XK,WFP.��'/ Z� b�.P� ���[.$+$s�Ä KP.O#w Q" V2 v!#J ��#�� �~K#-6 ��LX L¼OK � (63 O��'/ Z� b�.P� ���[.$+$s�Ä KP.O#w Q" |-u v!#J ��~�" �~K#-6 ��LX L¼OK � (63 L�L�$�� OK ���[.$ #� �O#�.$ +$ #. ��#���\ {K#Ã6 {#F �. �w v!#J �~K#-6 ��LX L¼OK � (63HT#�w!#J �~K#-6 ��LX L¼OK � �O�\ P�K#t� ��P5�w ¿u"� OK 	�~K#-6 ��LX L¼OK � �O�\
(63HT 
(&HT �#uO"�^I[� 4�p�w #. ���[.$ #� �O#�.$ +$ Q" �K#p5X" #. v!#J GP��� 	�P5��5�#X ��»
 �EdX ��� OK �w L�\#.���L�KPz��|¼#F K�>��

��



�}t: s�Pe �. b�.P� �t-e v!#J 4.�eO PWw ���'6 Q"V2 �w4X" �.$�"R�� �$ � ���[.$+$^~#J s�Ä � '/Z�P5��5�#X #� P5� ,WFP. 
KKPz�� ;O#Jc.O �M ��� v!#J ��5X Q" �t�Ä�#�\�"P6 3O�¼ �. ��P5��5�#X #� P5� ,WFP. 	���Q DdX �. 4-W�
 v!#J ��� 4�#Ia #� s�Ä � 'V

|¼#F <�#5� #6 L\ L�"�J,>�� b�.P� � �L\ K#� �#�PWw ;PI� �3O�¼ Q" (63HT � (&HT P�K#t� �5X#w!KO��� �O#��.$ +$4�p��w 
#�w!#J �}J"K �[Ç�Q c�"P\ 
P�I-6 �"R�� � �}�> Q"
 P:�� �>O#J |�"�Ä Q" |t5W���"KQ�O�\�#���E�� ��XP6 OK �w��" �. Ph� �KKPz 	L\#. O"NzP:" <�#5� ��OP. L�"�6���w�d�"P\ P�#X �nP_�b�.P� �#���E�� ��XP6 ��"P.#�. 
KP�z�� O"Pu �K#p5X" KO�� 	��Q���y�#��
 �L\ �-X#E� �#uO" #�w!#J ��"KQ��LX��L\#.��� {��Ã��d�"P\ ���B OK K#�Q 3�#p6 �LÄ |�~K �. s�Ä P� �.�#. OK #��$ CP\ �w!
< �; �L\ �-X#E� �#uO" �. b�.P� �~�"L> 
4X" �Q� 	O"PÇ6 P� �
Z�#�Q$ P�]�_J OK�K�\ ��"O" � ���6 b�.P� r#�Ä" �"P. �Z�#�Q$ KO���#�w!#J ��"KQ��LX ��O�\�#���E�� ��XP6 �"P. 	L\�#�.�K OK � ���6 Z�#�Q$ KO��|E� �#�w!#J ��"KQ��LX ���"KQ�O�\�#���E�� {�"L>��" OK ;OL�� �#uO" U#X"P.�KKPz ��"O" L�#. ��#z!"L> |Ç\
��LX L¼OK � �O�\ �"R�� 
v!#J j�� �K�LE� OK �$ KP.O#w �w L\ PwN5� L�#. �L\ �#�. �#���E�� KP.O#w KO�� OKs�Ä �"�6�� #���E�� ��" Q" �K#p5X" #. �KP�z O"Pu �K#p5X" KO�� L�"�6�����Q$�"P>" |E� v!#J GP��� ��~�" �~K#-6KO�$P. v!#J ��� Q" ���Ã� s�Ä�"P. �v!#J �~K#-6 ��LX L¼OK #� ��O�\�"R�� �}�ÄZ�#w �"P. "O Q#�� KO��+$�K���
�KP.O#w +$�"R�� |w KO�$P. O�h���. � L\#.�� C��"���[.$+$^~#J Q#�� 
�#. �#���E�� Q" �>"PI5X" P�K#t��>�6 R�� �zL�O#.�"R�� � 	v!#J �+$DdX Q"
 P�I-6 P�K#t� �. �w4X" �O�Pa v!#J �#�Ç�� ���[.$�"P. �Q��4\"K f�E}� �a"O" � v!#J C�¼" � ���[.$�R�O��#�P. 3#-X#E� OK "O P�z!"Pq |�"�Ä ��" � 
K���
D�P[6 � ��"O" �KLÄ {#9� 3O�¼ �. �6$3#Ep¼ OK 	#�w!#J ��"KQ��LX ���"KQ�O�\
#���E�� ��" KP.O#w KO"���4X" �L\

#�w!#J ��"KQ ��LX � ��"KQ �O�\ �#���E�� KP.O#w! ���
�~'W� �Ç�~ 
K����R�O��#�P. �6�#p5� � j��5� �#�\�O �. �"�6�� "O #�w!#J GP��� Q" {�}E� C��"���[.$3#�}�Ä�LXP. �#=�" �. O#w �4[w 3#�}�Ä #. �"P�� #� � �Ä"OQZ\�2 ��L. P�" ��" �"P>" �w4X" �$^�I[6 
���

��



�� 5HFODPDWLRQ 5HTXLUHPHQW �� /HJXPH &URSV

��O#.3OLuo�Ã`6 3#->�� 
L\#. Q#�� ����[.$+$��>�6 |.#u P�K#t� �. �6#�Lt� ���[.$4�> �w�d�"P\ OK� 4��t6 4�> �. �L�$�� ��"Pq �P�m � ��X#52 
3Q" �|�-u Q" �5���" #. ��"Nm P¼#�Ä �5qO 4XK Q" |�~K �. v!#J� ZI�2 s�P�e Q" r"Pl5�X" �O�KÆ� Q" V2 ��w #��$ �Ç�R�q ]"�J K�-�. � #�w!#J �R�J |¼#F �>OK ���P6�K"��#�J �#�#�z 4[w 
L\ L�"�J +�}d�#� )�#�F" #�w!#J �Ç�R�q �#��zT�� 
 �a"O" DdX ��O �. +$ �O"L�y�
#�w!#J �O�O#.3OLuZ�"Rq" ��Ç�R�q ]"�J K�-�. Ph� Q" #��6 �� 
�#�#�z |�-u ��" �4X" �L�KPz ��¼�6 �3��t.+�#�6 ��#�P. �"P>" �O�K �e {�_E� L�~�6 s�Pe Q"
 L�\#.�� L�$OK 4[zQ#. �. OK#u �w ��#�#�z �"��Ä �. �Ç}.�L�5W� �hF�� |.#u 	v!#J �F�¼"
�KP�\ P. "O P�Q KO"��4���" ,�6P6 �. �"�6�� �}�> �$ Q" �w4X" P:�� ���[.$Y�O���Ã6 OK L�B �}�"�Ä�	����QP�Q #� � �EdX
 �K#p5X" |.#u +$¿.#�� ��#�w!#J �O�O#. � �R�J |¼#F �>OKZ�#w P. {�}E� C��"���[.$3#�}�Ä �O�KÆ� �"P>" O#:$ ���PwN5� KO"�� �#=�" Q" V2 
�td�� OK 	��LÃ��#�K�w!
 ��#���\ K"�� KP.O#w 3#�#Ç�" ���"O"KP.�P�. � �S�P2 ��"P>" ����W� ��q 3O#�� �>OK �

��" OK �L\ L�"�J �K"K^�I[6 r�q �L\ �#�. KO"�� �. �>�6 #. #�w!#J �}�ÄC�¼"4�> ,X#�� �\�O+#I5�"O"Lt����Ã6 �.4-W� �"�5. #6 KQ#X����"Pq "O �#Ç�" ��" #�w!#J ��"KQ��LX � ��"KQ�O�\�#���E�� KP.O#w #5X"O���L6 ��E� �. j��5� )�#�F" � s�uK �R�O��#�P. Æ� s�Pe Q" "O ���[.$ P�" �#=�" 4�> �Q� �#�Q � Q#�� KO��+$�KKPz �a"O" � v!#J C�¼" ��#�P. |�#Ç6 �. P=�� �w K���#. O�wN��#���E�� KP.O#w KO"�� �#5XQ�J �#5X" �#=�L�� 4\K �td�� Q" K�>��3#Ä�e" � �#uO" U#X" P. P�Q OK�KKPz�� D�P[6 {#9� ��"O"
�KO�� {#9� �����

�w �K�. O#5Ç� ����� P. k~#. 
4X" Ph� KO�� {#9� ��" OK �w �#5XQ�J �#5X" 
�#=�L�� 4\K Q" �5�Wu 4F#W��5F#W� 
4X" ¿u"� �"��#JK�O �5qP.$ 4\K �q"Pz��R�q LF"� OK �w ��#zPm �#� �. �$ v!#J ,~#m �#��PX Q" �Ç�� ��"KQ �O�\�#���E�� �4X"O"K "O Ph� KO�� �K�LE� �a"O" |w L¼OK ����� {K#Ã� #� � O#5Ç� ���� #. P."P.�K"K �#[� 	�
 � 	�
 �O#�\�#�}Ç\ OK 
�L�$4XK �.�"�ÄOR� �#�[�#�Q$U#X" P. �w #�w!#J �PX ��" ��"KQ��LX�4X" �L\

��







�K�\ ©q>"P� ¨K#Ã5X" KO�� m.#}� 4XP�Ä ©. ��

Q" |-u Z�#�Q$ ��" �"P>" |E� v!#J �L�.�t-e �w4X" �$ Py�#�#�� ��}¼" YO"Rz �5� OK ;OL�� KO"�� �XOP.�K��� K"L�}u���LX � O�\ O#�W. �"�6�� "O �$ v!#J ��#���\ 4�p�w ,�6P6 ��L. �w �K�. 6�$� C��"���[.$�. �$ �P5��5�#X �»»��» � �»��� 
���» �#���� v!#J j#-\" �O#_Ä �O�\ �"R�� ��y�#�� �w ��" �. �>�6 #.{#�Ä" 3O�Pa 
	�#. �K�. ���LX �>OK #. ¿-d~#.
 4X" �K�. �G6�P� P5� P. V���Q �XK �� � �» 
�» ,�6P6

��,QLWLDO � &DSLWDO 6DOW /HDFKLQJ

�>�6 #. � �{�}E� C��"�6#�Lt� ���[.$3#�}�Ä �#�6" Q"V2 �w LXO�� Ph� �. �KKPz��|=W� �$ OK���[.$ P�"�"R��� �w 4�Ãu"� ��" �. �>�6 #. �KKPz ��"Pq �> L��#� �5Ä"OQ �6#�Lt� 4[w �#Ç�" 
�td�� +$ ¿-�� 4�Ãa� �.�G6�P� P5� P.V���Q �XK� K�LF���[.$|F"P� �#=�" Q"V2 
v!#J GP����EdX �#����v!#J �~K#Ã6�O�\�. "O v!#J GP��� �P5��5�#X ���» sq" ��~�" C��" �"R�� ���[.$+$ KP.O#w #. �w 4X" �Q� "L5." 
�L�KPzYO"Rz!|Ç\ KP.O#w #. ��"P.#�. �K"K |�}t6 �G6�P� P5� P. V���Q �XK �» �. �> 4Ä"OQ �#=�" �#Ç�" �KO�$ ��"Pq �"P.P9�w!"L�F �O��\ P�K#t�� �"P. � L\#.�� O�wN�v!#J �PX OK ���[.$Z�#�Q$ �"P>" Q" |¼#F �w 	�
 �O#�\OK |��W6 �"P. �. �K��� |�Ä P�Q CP\ �. �"�6�� 
KO"K KP.O#w 4�}.#u �G6�P� P5� P. V���Q �XK ����������L\ K#� 4Ä"OQ KO�� OK {#9� ��"O" L�#���� �q#a" �4X" �L�KPz ��"O" � ���6 	�
 �O#�\ {�L> 
�P�z!�=�5� � 8E.�KO"K ��X L¼OK �KR�#2 �K#��[�2 4[w ,�wP6 OK �> �w4X" ��" |�~K �.
�KO�� �Ã~#d� OK �a"O" � v!#J C�¼" �"P. �K#��[�2 �Ä"OQ +�#�6 ��#�P. �����

�a"O" � v!#J C�¼" ��#�P. ��"P.#�. 
�L�KPz ���Ã6 �#�OM$|�"�" �> 4[w H�O#6 �K#��[�2 4[w ,�wP6 OK ��B�L�KPz �#�. �-u �A�$ �. �>�6 #. ��"P.#�. �L.#� �#�#2 H�O#6 �$ Q" |-u L�#.<  BBBBBBBBBB  BBBBBB  »���(&I � (&HT(&L � (&HT �» � ��»��
� »���

3Q"�� �. �dJ b�.P� O�E� ��O P. 
L�#����|��W6 "O |Ç\ KP.O#w �w »��� ��Ã� �$ ON> #� < »��� |E� Q"� ¿e#t6 �dt� |E� Q" �	K�\ �Ã>"P� � |Ç\ �.
 L�#����¿du �"�dt� OK "O |¼#F ��E�� �w �K����XO #�; O�E�'/Z � � »��� �dt��OK"O#�;O�E� ,�6P6��L.� KKPz�XO L�#. �K��Ä cJ#�;O�E�P.�#�<O�E� 3"Q"�� �.�L�#���� ¿du '6
�. �» Q" v!#J ��~�" �O�\ O"Lt�Z�#w �"P. �Q�+$^~#J �"R�� 	P5� »���
 Ph� KO��v!#J s�Ä�"P. ��"P.#�.� #. K�. L�"�J P."P. �G6�P� P5� P. V���Q �XK �»

��



�#5XQ�J �#5X" �#=�L�� 4\K OK ��#�#� rPÃ6 � P�I-6 � P�I-6 
�zL�O#. P�K#t� �� {�L>	� �O#�\ ¿-�� � NJ'�
��#�z rPÃ6� P�I-6 Æ5[J DdX Q" P�I-6 P5��}�� � �zL�O#.P5��}�� P5��}�� � �$� U�w! {#X �#��#� o�KO��L\|�LÃ6 |w �"R�� �|¼#F M�p� �P:�� O"Lt� |w �"R���zL�O#. Q"��� �»��»� �����» ���� ���»� ����� ��KO�Pq ���� �����» ����»» ��»� �»��� ����� 4[�-�KO" ���� ������ �����» »��� ���� ���� K"KPJ ��»� ������ �����» »�»� »�»� »��� P�6 ��»� ������ �����» � � � K"KP� ���» ������ ��»��» � � � O��P�\ ���� �»���� �����» »�»� »��» »��� P�� ���� ������ �»���» »��� ���» ���� �#.$ ��� �����» ����»» ���» ����» ���»» OM$ ��� ����� ��»��» ���� ����� ����» �K �»�� ����� ����» ���� ����� �»��� ���. ���� ����� ����» ���� ����� ���»� L�pX" ��
'/Z  »��� � »��� � »�»��� P5� ����� P5��}��

�Ì �yLÏO#. �"R«� Q" L�OK �� +#W5F" #. ��P:��P«À �yLÏO#. �"R«� Q" L�OK �k +#W5F" #. ��
�$� U�Ì£[´ D³X Q" P«I-6 L�OK �k Î5\"KO�·}� #. ��

���+#uPm c�"P\ OK �t�Ä�#�\�"P6 �"R�� 
	�#5XQ�J �UO#q�#��#5X"
 O�[w OK �5q#� �#=�" �#��XOP. �. �>�6 #.�4X" �L�KPz KO�$P. Q�O OK P5��5�#X ��� K�LF #. P."P.
�Q� �#�Q 
4X" ^I[� �w ���z�#�� � L\#.�� �#�OM$|�"�" �td�� OK �> 4[w H�O#6 
L\ �#�. �-u �w�O�e�.Q�O � P9w!"LF 	Q�OOK P5��}�� ��
 �L\�XOP. �t�Ä M�p� �"R�� �. �>�6 #. �^~#J +$P5��}�� ���� M�p� �"P.P�" ��" �#=�" #6 LXO �#=�" �. �#� �#.$ OK C��" ���[.$ ��#�P. �w 4X" �Q� ��"P.#�. �	���� � ��
 K�. L�"�J���� cX�5� O�e�. � ��"Q�O 
	Q�O<�2
 v!#J �. +$ M�p� �"P. �Q� �#�Q �e �KKPy� 4[w �#�Q OK P�J#6 ,>��

�4X" ¨K�. O�_5� vOR. �#�6PÌ OK �ª�[.$ ©�#ÏP. �"P>" "PªQ ��

��4\"K L�"�J K�>� �L\|�LÃ6 P�I-6 P5��}��

��



�K���� O�h��� #�. � 	������
 4X" P5��}��� ���� �O�K ���" ��e �L�\ |�LÃ�6 P�I-6 �"R�� |w ,�6P6 ��L.|w ¿�> 	O"K 4}�X �XO v!#J 4q#. #.
 Ph� KO�� s�Ä #6 v!#J 4.�eO PWw ���#6 �"P. �Q� +$ P5��}������k~#. P5��}�� ����� K�LF �. v!#J GP��� �P5��5�#X ���» ��� ��~�" C��" ���[.$�"P. �Q�+$^~#J#� �"R���#Ç�" 
���[.$+$s�Ä P5��5�#X �� KP.O#w3O�Pa3O�¼ OK�5F ��"P.#�. �	���� � ���� � ����
 KKPz��� j�P\ �#� �#.$ ��KQ�� Q�O Q" �"�6�� "O ���[.$|F"P� ��"P.#�. �4X" ��"Pq R�� �#� �#.$ ��K ���� OK ��#�P. �#=�"�KPw ���.Z�2 �#� �#�� �"�X "O �$ ��6#J
��"P.#�. 
K�. L�"�J�.�}d� LF OK �EdX �t-e v!#J 4.�eO 
�6#�Lt� ���[.$|F"P� �#�6" Q"V2 �w ��" �. Ph�

�� 3UH�LUULJDWLRQ�

�L\ �O �#z Q" V2 � KO"L� K�>� 	��O#�.$ Z�2 �"��Ä�.
 �q#a" +$ KP.O#w �. Q#�� 
ON. P5W. ���6 3#�}�Ä �"P.�td�� ��"�� � +$c�"P\ �-W� �K�. LÄ#W� |�~K �. �K��� �"Lu" �> 4[w � ON. P5W. ���6 �. 4-W� �"�6�� ���Q�L�#��. "O �K#p5X" P9w!"LF ��#�X$ �#�\R�O Q" �w K�. L�"�J OK#u �> 4Ä"OQ 
4\"KP. #6 4\#w �#�Q �e
V���Q �XK �� �"R�� #6 4X" �Ç�� v!#J GP��� OK �O�\�"R�� 	{#X ��~�" OK
 �> 4Ä"OQ ��� � L\O �O�K�e

P5� P. V}�ªQ �XK ����k P-5q� m.#}� �w"L> OK ;OL}� 3#s�´" Æ-´ �> 4s"OQ �O�\ ©. 4�w#Ç� KwLF ���	KKPy ©q>"P� ¨L\ ©`"O" NJ'� w m.#}� ©.
 �4X" ¨L\ YO"Ry!

3O��¼ L�#. �6#�"Lu" �> 4Ä"OQ �O�K �e �O�\ �"R�� {K#Ã6 � gpF �"P. �. �w �L.#� Z�"Rq" �G6�P� P5� P.�KP�N2
O#5Ç� OK,ÃÇ� P5� ��»» �. �Ä"OQ �O�K�e �#�z ��" 
�> 4Ä"OQ�.$Q#�� ����Q OK �L�XO �#=�" �. 3#-X#E� P."P.
3�#p5� �#�P6"�6 #. �O#�.$ O#. Z\ �e 
�"R�� ��" Q" �w KO"K Q#�� +$ 	�ÄOR� DdX OK KP.O#w L¼OK �� �KQ#. #.
�L\ L�"�J ;O#J #��[�O �ÃX�6 � L\O �K�LE� Q" �t�Ä�#�\�"P6 3O�¼ �. �$ P5��5�#X �KQ#� )Ã�>
�XK ���� #. P."P. �w 	�P�Q ��#JK�O +$ ��#�~#X cX�5� �O�\ �"R��
 K�>�� +$ ¿-�� �O�\ O"Lt� �XOP. #.

�� /5  /HDFKLQJ 5HTXLUHPHQW���kk P��KD  ��kPP ����k � ��kPP 	�O#«.$ +$ �Ç�s M�ÃÏ
 � ��kPP
/5  (&LZ�(&GZ � ���� � ���k � k������k � k���� � ��k 	4[Ì {OwK ��´ QwO K"Lq6
 � k��� QwO OK P5�«¡«�

�Q�O P�. P5��}�� »��� #. P."P. v!#J GP��� OK �{�}E� C��" {P5�w �"P. �Q� +$ O"Lt� 
L\#.�� P5� P. V���Q

��



�6#�Lt� ���[.$ Q"V2 v!#J GP��� 4WI� ����O�\�"R�� {P5�w �"P. 
�> 4Ä"OQ �O�K�e
4X" �L\�-X#E���. �5q#�M�p�� +$ �"R��� �> 4Ä"OQ 4\"KP. Q" V2 ��"P.#�. � 	P5� P. V���Q �XK �» DdX OK C��" {P5�w �
v!#J GP��� �P5� Æ� ��� cX�5� �O�\�"R�� ,�6P6 ��L. � 	���� � ��» � »���
 L�XO L�"�J P5� »����

�ª�[.$ �#=Ï" Q" �-È É!#J GP�«Ï �P5�«5Ï#X �kk�k ©Ç-´ É!#J ¹#-\" ¨O#_s �uªP5uz" 4ª"LÐ �ÏQw Î«xÏ#«� ���4X" ¨K�. P5� P. V}�ªQ �XK �k �K#q� C��"

�	� �O#�\|Ç\
 �KKPz�� KO�$P. P5� P. V���Q�XK ���»�
�L�\ L��"�J k~#. P5� »���� �. 	�6#�Lt� ���[.$ +$ O"Lt� �K��� O�h�� #.
 �5q#� M�p� +$ �"R�� ��Ä ��"P.#�.V���Q�XK ����� �. cX�5� O�e�. v!#J GP��� �O�\�"R�� K�O O#w �. P�J" O"Lt� �w �~#F OK 	��» � ����
�	� �O#�\|Ç\
 L\#. P5�w,6"P� �. L�"�6��v!#J GP��� ��#u�q�#���� OK �$ O"Lt� ¿-d~#. �wL�XO L�"�J P5� P.
� ��> 4Ä"OQ �O�K �e P5��5�#X �� #. P."P. �$ O"Lt� �w �O#�.$ P�" Q" |¼#F �t�Ä �#�\�"P6 O"Lt� �. �>�6 #.P."P. ���� Q"Z�. P�J" O"Lt� �w K�\��^I[� 
	��» � ��»
 4X" Q�OOK P5��}�� »��� K�LFcX�5� O�e�.{#�Ä" �. Q#�� 
�d�"P\ ���B OK �w KKPz�� �hF�� ��"P.#�. �	»��� � »���
 4X" �/5� Q#�� KO�����[.$ PWw!��L�. KO"��� ���" �w 4X" D�a�6 �. �Q� �L\#.��� �O#�.$ �#��R�O��#�P. OK 	���[.$ Q#��
 C��" ���[.$ PWw!�~#F OK �	� {�L>
4X" �L\ �5qPz Ph� OK ��#�X$3��R� Q" |¼#F ^~#J �t�Ä M�p� P5��5�#X ���� +#W5F"»��� �. �> 4Ä"OQ �O�K�e v!#J GP��� Q" {�}E� C��" �Ãu"����[.$ PWw 
���#�� O�h�� R�� "O P�J" O"Lt� �w!�	���� � ��»
 � ��»
 L�#����|¼#F "O �P5.�}d� c�"P\ �w LXO�� Q�O OK P5��}��
Q" �K#p5X" KO"�� �w KKPz PwN5� L�#. 	� �O#�\��E��
 �XOP. KO���#�w!#J ��"KQ��LX��E�� KP.O#w]�_J OK{#9� �"��Ä�. �L�KPz �#�. �#�w!#J ��"KQ�O�\��E�� KP.O#w KO�� OK |�_p6 �. � )u�q �w4X" �$ L��#�� )t�uK �$���Ã6 '/Z � '6 � »��� 4-W� � P5� »�»��� Q#�� KO��+$s�Ä 
���[.$ �6#�Lt� �}FP� OK �w �6O�¼ OK�~K#Ã6 � ��#�� LF � �» "O v!#J GP��� �P5��5�#X ���» ��� �~K#-6 ��LX L¼OK �"R�� �w �~#FOK 
L\#. �L�KPz!L\ L�"�J �hF�� O�wN�|Ç\ Q" �K#p5X" #. 
���#�� O�h�� ����" O �td�� �#�w!#J ¾��Ã6 |.#u ��LX L¼OK O"Lt��O�\Z�#w KO�� OK �A�$ �.#[� �4q#� L�"�J �#_t� ���� �. PwN~"r�q��� v!#J �~K#-6 ��LX L¼OK �"R�� �w!P5[�. KP.O#w � P6K#�Q M�p� #. � #�w!#J �[Ç�Q c�"P\ �K�. ,X#�� 3O�¼OK 
L�KPz �#�. �> 4Ä"OQ �O�KQ"V2PwN~"r�q �uO �. �~K#-6 ��LX L¼OK �"R�� �~K#Ã6 � ��#�� LF 
L�XO �#=�" �. 3#Ã~#d� �. �>�6 #. � ���[.$ +$�L�XO L�"�J (K�LF

��



�. 
��~�" �#�~#X OK �w4X" �$ �L\C�¼" �Q#6 �a"O" Q" �O��P�. OK4���" #. O#�W. 3#Ç� �}�> Q" �w��" �. Ph��#� ��~�" #6 O#�. ��K �#� Q" )6L�Ä
 {#X �Pz �#��#� OK �d�"P\ @�� 4E6 �ÄOR� DdX 
{#X ��~�" OK]�_J�L�#�.�u#. 	v!#J �O�\4Ã>O Q"�P�z�}> |�~K �. 
��#�z @~#� #� ��Ä"OQ �L�Q)6L�Ä
Z\�2 ��L. L�#-� 
	R��#2]�_JOK|�~K ��L. 
4X" rK#¼ ��5\ 3#Ä"OQ KL=� 4[w #6 �>4\"KP. �#�Q Q" O�wN��td�� OK j�a����"��OP. �#5W.#6 � 4\"KP. �#�Q �e �> 4Ä"OQZ}w �w L�#���� ��¼�6 
�K#��[�2 �a"O" � v!#J C�¼" ��#�P.Q" � L�#��. �u#�. 	��#5W.#6 Z�$
 4Ä"OQ ��L. v!#J DdX Q" P�I-6 |�LÃ6 OK �$ 4-9� O#:$ |�~K �. �a"O" DdX�hF�� 
L\ �#�. |�_p6 �. �A�$ �hF�� #. ,�6P6 ��L. �KKPz �O"KK�J R��#2 |_q cX"�" Q" |-u #6 Z}w4\"KP.����[.$� P�. |�5�[� r��q �F�P[� c�"P\ OK �a"O" � v!#J C�¼" �K#��[�2 �Ä"OQ +�#�6 ��#�P. �w KKPz��� �>��6 KO�� )5�Lt� L�"�6�� �v!#J GP��� Q" {�}E� C��" ���[.$ P�" O"P�5X" OK �> 4Ä"OQ �#=�" � �6#�Lt��KP�z O"Pu �R�O��#�P.
�#=��" �w �$ �. �>�6 #. 
K�\ 4�#ÄO r�q KO"�� s�uK {#�Ä" �A�#�B 
K�\ PwN5� 4X" �Q� 8E. ��" ��6#J OK4Ã�>O ���.Z��2 
KP�z��� 3O��¼ �����Q P��Q � �EdX �[Ç�Q �5W�X �. R�=� �a"O" OK ���[.$ |F"P��#_t� � �.#5W�" DdX �K#5q" ���#2 �. �"�6�� "O P�" ��" |�~K �4W�� O#h5�" KO��b�.P� �a"O" OK �O�\P�y�[Bc�"P\ �. �>�6 #. ���Ä �. �4W�"K �a"O" DdX ��O P. @~#� K�>� � ����QP�Q +$ �PpX Q" �"������ YR�J O#:$��"P.#�. 
4X" �Ç�� P�m ��Ä #� � �K�-� O�Lt��6#�Lt� �O#�.$ P�" �#=�" ��L. ON. P5W. ���6 
R��#2 OK �td�� ���}u"R��� �5q#�� �w!"P6 #� � �L�#� �u#. �O�\ |�LÃ6 KO"�� 
ON. P5W. ���6 �"P. ��y�X )5-W� �O#�.$ �O�KÆ� {#�Ä" #.4[w ,�wP�6 OK �L�\ ���.Z�2 3#6#-� P�#X #� � �> 
�L�z 4[w �. �"�6�� �a"O" |�-u ��" OK � �K�. f�E}�Z�$ �O�KQ"V2 v!#J �O�\�"R�� �. �y5W. 4Ä"OQj���Ãdu+#I5�" �w4X" PwN6 �. �Q� �K��� �"Lu" �K#��[�2Ph� �. �}�Ä��#w �L�KPz ��"O" {#9� �. �>�6 #. KO"����" ���Ã6 �w4\"K L�"�J KL=� �KP.O#w +$�"R�� � ��#5W.#6�LXO��
�L\ O�\ Q" �P�z�}> � v!#J �R�I}¼#F �"R�� �#t. OK4�tq�� bP\ �w4\"K O#�i" �"�6�� ���B 
{#F P� �.c�"P\ OK]�_J �.
 +$ � v!#J ¿.#�� Q" �O"KP.�P�. OK D�E¼ 4�P�L� �Pz OK 
�L\C�¼" �Q#6 �a"O" KL=�Q#��� KO��� �O"���C��" � +$ �Q"�6 �~K#Ã6 ���. �XOP. ��"P.#�. �L\#.�� 	�KO�� �Ã~#d� �td�� ���}u" ]#J�K�. L�"�J
�"P. �Py�K c�"P\ OK �K�. �#5XQ�J �#5X" 
 �#=�L�� 4\K �td�� ]#J c�"P\ OK �~#9� 
L\ �#�. �#. OK �A�$�a"O" � v!#J G�¼" �"P. �ÄO"Q +�#�6 �K#��[�2 �#���#�P. �#5XQ�J �y}> �.��> � �RwP� �#�[I. �a"O"��4X" �K�. OL-\ 4ÄO"Q � <�P. 4[w �6#�Lt� ���[.$ #� � �> 4Ä"OQ � <�P. 4[w 
�6#�Lt� ���[.$� P. |�5[�

��



#�w!#J GP��� Q" C��" ���[.$ ��E�� ���
��LX � ��"KQ�O�\�#�[�#�Q$ �"P>" Q" |¼#F �#���E�� �w4X" ��XP� ���B ���Ã�v!#J C�¼"3#Ã~#d� OKL�F"� Æ� OK � �6#Ã~#d�� �K�LE�� OK 	�PX Æ� 3�#p5� �#�Q#q #� �
 o}5I� �#��PX OK �w "O #�w!#J ��"KQ�XOP. KO�� �td�� �"P. �LF"� �#���E�� |Ç\ �. �,�wP6 �� #. 
 �W�#t� ��a 
L�\#. �L�XO �#=�" �. �q"Pz��R�q	�#5XQ�J �#5X" 
 �#=�L�� 4\K �td��
 Ph� KO�� �td�� �#�w!#J ]�_JOK ,}d� ��" {#�Ä" �L��#���� ��"O"�4X" �L�KPz 	�
 � 	�
 �O#�\ {#Ç\" ���6 �. <5��

��







#�6 �Ã~#d� KO�� �td�� OK #�w!#J ��"KQ ��LX � ��"KQ �O�\ �#�L��"Pq �w L�K�� �#[� PwN~"r�q {#Ç\" �W�#t�Q"Z�. �w!"P6 
�Ã~#d� KO���td�� �#�w!#J OK �w4\"K �#�. �"�6�� �=�5� OK �L�\#.�� x��#�� Py�LÇ� #. �K�LF��LXL¼OK�5qO �#. ,>�� 
L��K�� |�Ç[6 ��LX�#�Ç�� P5[�. "O �$ j"��" �w #�w!#J GP��� OK {�}E� C��"LF�Ã�-e �[Ç�Q � �Ç�R�q c�"P\ K�-�. � ����QP�Q �[Ç�Q �5W�X K#=�" bP\ �. �=�5� OK �KKPz�� v!#J �~K#-6�w K���;O#J �#�#�z �[�O L\O �K�LE� Q" ���[.$ �}�X� �. �"�6�� "O {�}E� C��" Q" ��>�6 |.#u P�K#t� 
v!#J��W}w ��� ���#6 #� K�>�3O�¼OK �4X��2 L�"�J j�u��. R�� v!#J �K�. ���LX�"R�� OKZ�#w 
�$ �=�5� OK�LXO���Ph� �. |�5E� C��"���[.$�#=�" Q"V2 �L\ ���LX4�X �. #�w!#J 4�p�w Z�"Pz �#Ç�" 
v!#J OK �Q�
R�� PwN~"r�q {#Ç\" �a#�O o�PÃ6 �. 4-W� �"�6�� �}��Ç6 � �__I6 
�KP.O#w �#�6O�Pa 4}Ä �. ���Ä �.�. b�.P� �d."O {�_F �. P=�� 3#�"Lu" �=�5� 
8E. KO���td�� �#�w!#J ��"KQ�O�\��E�� KO��OK �K����"Lu"

�� +\SHUEROLF

�4X" P�Q CP\ �. �Æ�q"Pz���� �Pq
<  $ � BB%; 	��


� �$ OK �w!
;  BBBBB� <  BBBBBBBBBB'/Z'V (&I � (&HT(&L � (&HT
�5qO O#w �. ���Ä P�#X �4X" »�»���� � »��»��� #. P."P. ,�6P6 �. #��$ P�K#t� �w L�5W� �5.#: ,�"Pa % �$�,�6P6 ��L. 
L�5W� "O"K "O �}-u ��#Ã�
<  BBBBBBBBBBB � »��»���»�»�����'/ Z � 'V� 	�»
#� �<  »�»���� �'V � '/Z � � »��»��� 	��


�	U � »����
 4X" �K�. O"K��Ã� �� DdX OK �#uO" �y5W-�� ,�Pa �
GP��� Q" {�}E� C��"���[.$��E�� ���6 �. �"Lu" �"�6�� 
���[.$Q#�� KO��+$KO�$P. OK4~��X�"P. 
{#FP� �.{#�Ä" Q" |-u 
v!#J �O�\ Q" �Ã.#6 �"��Ä�. ���[.$+$s�Ä �w s�Pe ��L. �K��� R�� �XOP. KO�� �td�� �#�w!#J
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���[.$ P�" �#=�" Q" LÃ. P5� P. V���Q �XK ��» 
��» 
���» 
���» �O�\C�dX �"P. � C��"���[.$|F"P�C�d�X KO�� OK ���_6 NJ" � v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� �"R�� ���Ã6 #. ,�6P6 ��L. �KKPz�� O�h�����[.$+$s�Ä O"Lt� �"�6�� 
4X" Ph� KO�� �$ C�¼" �wv!#J Q" �"��� 4�#Ia +#I5�" #. � Ph� KO���O�\
4X" �L�XO �#=�" �. �#=�L�� 4\K �td�� ��"KQ�O�\��E�� U#X"P. �w �}¼#F <�#5� �K��� KO�$P. "O Q#�� KO���4X" �L\ ��"O" 	�
 �O#�\|Ç\ OK
�L\�#�. 3�K#Ã� Q" �P�z!�P�. � �td�� �#�w!#J ��"KQ�O�\��E�� Q" ��t5W� �K#p5X" 
r�q |Ç\ P. ���Ä)��a�Q� +$ P�K#t� ]�_JOK 3�#`u � KO�$P.OK |��W6 �"P. {#F ��" #. �L�#�� �}�Ä "O O�h�� L�"�6�� R�� �}-u
�td��� �#�w!#J GP��� o}5I� 3#t-e OK �a"O" � v!#J o}5I� �#�X�w �O�\ P�K#t� Z�#w �"P. 	^~#J
�4X" �L\ ��"O" #���"O �"��Ä�. � ���6 R�� 	�
 �O#�\ {�L>

��





b�.P� r#�Ä" OK v!#J o}5I� �#�X�w �O�\ P�K#t� Z�#w �"P. 	'/Z^~#J
 �Q�+$ P�K#t� �� {�L>�#5XQ�J �#5X" � �#=�L�� 4\K �a"O" � v!#J C�¼" �#�[�#�Q$ OK	� �O#�\ ¿-�� 3#>OL�� �#�-� P. �L\ �-X#E�
���[.$ Q" Z�2 �O�\3�#p5� �#�X�w OK P5��5�#X ,WFP. v!#J Ph�KO�� r#�Ä" ���[.$ �"P. �Q�+$ �"R��6� 6� 6� 6� v!#J �O�\ �#�X�w!P5��5�#X � v!#J s�Ä P5��5�#X � v!#J s�Ä P5��5�#X � v!#J s�Ä P5��5�#X � v!#J s�Ä ���[.$ Q" V2
»��� »��» »��»» »���» »��� »��» »��»» »���» »��� »��» »��»» »���» »��� »��» »��»» »���»��» ��» �» �� ��» ��» �» �» ��» �» �» �» �» �» �» �» 6k�� �� �� �� �� �� �� �� �» �» �» � � � � � 6��� �� �� � �� �� � � � � � � � � � � 6��� � � � � � � � � � � � � � � � 6�������Ä CP��\

6k  (&H � ��» G6�P
6�  (&H � � � G6�P
6�  (&H � � �� G6�P
6�  (&H �� � �� G6�P�	4X"�L�KPz O�h�� G6�P P5� P. V���Q�XK (&H � �»�» {K#Ã� 6� �"R�� r�q {�L> 3#-X#E� OK
 6�  (&H ! �� G6�P
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�� 7KHRUHWLFDO 0RGHOV �� /HDFKLQJ (IILFLHQF\ &RHIILFLHQW

#�w!#J GP��� Q" {�}E�C��"���[.$ ��Ph� �#�~L� ��
�Q� +$ �"R�� ���Ã6 
 ���LX � O�\ �#�w!#J ��#���\ � �Ç�R�q C�¼" 3#�#Ç�" �XOP. 
�6#Ã~#d� �#�FPe OKKP.O#w #. 
{�"L5� ��O#> �#��XOP. OK �KKPz�� �t}6 4���" #. �.�5-� �#�w!#J GP��� Q" {�}E� C��"���[.$�"P.O"P�u �XOP�. KO�� C��" �"R�� 3"P��l6 +$ �Q � v!#J 
 +$ KLÃ5� �#� ����� ���6 � ���[.$ +$ 3�#p5� P�K#t�
4u� nP¼ �R}5W� 
L\#.�� �L\ K#� �#�w!#J �Q#W�. � C�¼" OK ���\ ��P5��XP� �w #�\�O��" �"P>" �KP�z����Ç�R�q �#�L��$Pq 4J#�\ � �XOP. #. �KLÃ5� �#ttE� P�J" �#���K OK �4X" ��"PE¼ �#�[�#�Q$ � K#�Q ���R��. "O L\#.�� �e�.P� �#�P�l5� ��. c."�O P. ��5-� �w ��#�~L� 
L�P:�� {�}E� C��" {#t5�" � ���[.$ OK �w��#���\�L�K��� ��"O" �.P=6 � �Ph� c."�O 
�a#�O 3�K#Ã� 3O�¼
^I[� 4�p�w #. 	 ���[.$ 
 +$��Ã� P�K#t� KP.O#w �"Q" �. v!#J �O�\ �"R�� 3"P��l6 	�Ph�
 #�~L� |�-u ��" OK� {#�Ä" {�}E� C��" ���[.$ OK "O o}5I� �5�P�L� 3#�}�Ä �"�6�� ,X#�� {L� Æ� OK �L\#.�� ���.Z�2 |.#u
L�" �L[� �L��#=�z {L� O#5J#X OK �w ��#�L��$Pq �XOP. #� � �LÃ. 3#Ã~#d� �"P. "O #��$ � �W�#t� "O �}¼#F <�#5��K��� |�LÃ6 #� � C�¼" 
{#�Ä"
]�_J OK ��#�\$ LF OK � �~#�>" �FP\ 
|�Ã~"O�5XK ��" ���L6 � ���6 �#�qL� �. �>�6 #. � 8E-� ��" OK�#�5�" OK ���A�� �KKPz�� ��"O" �#�w!#J GP��� Q" {�}E� C��" ���[.$ �Ph�� L�$O#w � n�PÃ� �#�~L� Q" �K"LÃ6�. �>�6 3O�Pa � ���#p� #. ��#�\$ �"P. �. C��" � ����[.$ �KQ#. ,�Pa � KO�� OK �P_5I� KO"�� R�� |_q ��"¿.#�� � �» 
 � 
 � �#��O#�\�XO#q ¿.#�� �. �Ã>"P� #. 8E-� ��" OK;OL�� KO"���}�_p6 CP\ �4X" �L\��"O" �$�4X" |�#w �O"KP.�P�. � �XP5XK |.#u �� � �� 
 �� �#��O#�\ �W�}y�"

�� 6LQJOH 5HVHUYRLU 0RGHO

�KPp�� �RI� {L� ���
#. 	v!#J {�}E� #� 4.�eO �"R�� 
 �Ã�#� Q#q �"O"K �w KKPz��½Pq �9� �=F �. ��RI� �"��Ã. v!#J {L� ��" OK��Ry�#�> &L4h}m #. ���[.$ +$ cX�6 <�OL6 �. v!#J {�}E� 
 ���[.$ L��$Pq �e �L\#.�� &R ��~�" 4h}m� L\#. O�_5� L�"�6�� P�Q �}w4~#F �K 
���Ry�#> ��" �e �K�\����Ry�#> {�}E� �}�X� �. v!#J {�}E� � KP�N1� 3O�¼ v!#J {�}E� � ���[.$ +$ ��. �e�5J" ���z @�� �"O �5~#F ���B �w K�\ ��Ry�#> 	�RI� Q" �O�-Ä �#�P> �"R��
 4 {K#Ã� �5ÄPX #. � 	���[.$ +$
 �L��\

��



�� 3LVWRQ )ORZ �� 3RURXV 0HGLD


 v!#J {�}E� �=F ��#�6 �7 9�4� 7 �#�Q OK 	���5W�2 
�#�P> j����" OK �L��#��� R�� ����5W�2 �#�P>�#�5�" Q"&U �>�PJ +$�Q4h}m � KKPz�� ��Ry�#> ���[.$+$ #� �L��\��Ry�#> {�}E� �}�X� �. 	�RI��K��� L�"�J P��l6 W�  Wk�7 �#�Q OK&U &L �. �W� W k�#� W� �#�Q OK &U  &k Q" ��#�z!#� O�e �. �RI���#���\ � �Ç�R�q �L�A�2 �#�L��$Pq ��av!#J �|I}I5� c�E� Q" {�}E� C��" ���[.$ �L�L2 �w��#> �$ Q"�#�P> "N~ 
4W�� 4J"��Ç� v!#J OK+$�#�P> 4ÄPX ;Pq �|}J �Q"L�" OK3�#p6 |�~K�. � KL���2�� j�u��.�L5q"�� r#p6" 3OL� �. #�w!#J OK ���5W�2�RI� OK {�}E� �Kb�5J" 	�L��\��Ry�#> {�}E� #�
 ���[.$+$�}�X� �. v!#J {�}E� ���Ry�#> L��$Pq OK �

�� 0LVFLEOH 'LVSODFHPHQW �� &RQYHFWLRQ

�{#t5�" L��$Pq �K4E6 {�}E� C��"4~#F ��" OK �L��#��� �P�N2 b�5J" ���Ry�#> "O �$ �w KL���2�� j�u� �.

�� 'LVSHUVLRQ �� 0DVV 7UDQVSRUW
�� 'LIIXVLRQ �� 6DOW 3UHFLSLWDWLRQ

���. |�#�w b�5�J" ½Pq #. �L��#���� |¼#F ��#> �.#> #� �#�"�6 4wPF 
��zL�[I2 � ��"�K�6 	�O#[5�"

���Ry�#> L��$Pq �e �RI� ��OK ¿�#� �=F �K�. 4.#: � 	���[.$+$
 �L��\��Ry�#> ¿�#� � v!#J {�}E��K��� ��"O" �"�6�� P�Q 3O�¼ �. "O C��" ���. �~K#Ã�
&L�4�GW  &U�4� GW � 9�G& 	��


� �$ OK �w!
,ÃÇ�P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
�RI� OK K�>�� � {�}E� C��"4h}m cX�5� � &P. �Pz�}�� #� P5�~ P. �Pz 
	�L��\��Ry�#> {�}E� #� ���[.$+$OK K�>�� C��"4h}m
 �K�O�C��"4h}m �&L
,ÃÇ� P5��5�#X
,ÃÇ�P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
�>�PJ C��"4h}m � &U
���#: 
�#�Q � W
���#: P. ,ÃÇ� P5��5�#X 
	�K�O� #�
�O�-Ä �#�P> �"R�� �4�,ÃÇ� P5��5�#X 
�RI� �=F �9

�� 'LVVROXWLRQ

�KL���2��� j�u� �. C��" �KL=� {�E�" #� � �,�XP6 P�h� �6�#Ãp�" � |Ãq �w4X" �L\½Pq ���. ��" OK
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�~K#Ã�� OK �$ �K"KO"Pu#�. �w �L�$ ��"Pq &U  & c�"P\ ���[.$ +$ #. v!#J {�}E� |�#w ;"R5�" #� � b�5J" #.�KKPz�� |¼#F P�Q �~K#Ã� 
�$ �K��� ,6P� � 	��
�O#�\
BBBB � BB �GWG&&�&L 49 	��

�4X" P�Q 3O�¼ �. W �#�Q OK &  &WW � W R �#�Q OK & & R K�LF �"P. 	�P�z {"Py5�"
 r�q �~K#Ã� |F

&W &L��& R�&L� H �W�7 	��

� �$ OK �w!�L\#.�� W �#�Q OK 	 v!#J 
 �RI� Q" �>�PJ �#�P> OK C��"4h}m &W

���[.$+$�v!#J {�}E� OK K�>�� C��"|�#w b�5J" �LÄ|�~K�. �w K�\�� �hF�� 
L�KPz �#�. �A�$ �. �>�6 #.�L\#. #�w!#J OK #��$4h}m 3"P��l6 � C��" ���[.$ L��$Pq �Ãu"� c�"P\ �L��w �#�. L�"�6 ��� r�q {L� 
�KP.O#w!

�� 6LQJOH 5HVHUYRLU ZLWK %\SDVV

��ÄPq �"P=� #. KPp�� �RI�{L� ���
�. |�5E� P�m v!#J {�}E� � ���[.$+$��. |�#w b�5J" 
�O#�.$ #� ����[.$4E6 �#�w!#J OK��Ä �w��#=�$ Q"��OK Q" v!#J {�}E� #. b�5J" ��L. 	���[.$
 �KP.O#w +$ Q" �[I. �w KKPz�� �hF�� �=�5� OK 
LXO�� Ph�Zt� ���[.$L��$Pq OK 
v!#J {�}E� #. b�5J" �LÄ|�~K �. � �K���O�-Ä v!#J OK K�>�� �#�wP6 � QOK 
;Pq �|}J�w 	4X" ���[.$ �KQ#.,�Pa �#�� �w I4-W� �.
 ���[.$+$ Q" �[I. �5qPz Ph� OK #. ,�6P6 ��L. �KO"L� �P:��{L� 
L�#��O�-Ä 	v!#J ���[.$ � C�¼" �"P. Ph� KO�� s�Ä
 �[�O �ÃX�6 �td�� Q" � �5q#� b�5J" v!#J {�}E� #.�L\ K#��[�2 #�w!#J OK C��" ���[.$ L��$Pq P5t�uK �#�. � �5\"K f�E}� �"P. �ÄPq 	�"P=� 
P-Ã� #. KPp�� �RI��4X" P�Q CP\ �. {L� ��" OK C��" ���. �~K#Ã� �4X"
&L�4�GW  4 � GW>I�& � ���I�&L@ � 9�GF 	��
� �=�5� OKBBBB  � BBB�GWG&&�&L I�49 	��
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� 4X" P�Q 3O�¼ �. W �#�QOK & & W � W R �#�Q OK & & R K�LF �"P. 	�P�z {"Py5�"
 r�q �~K#Ã� |F
&W &L� �&R�&L� H �I�W�7 	��


� �$ OK �w!��[�2 ��#Ã� ���Ä P�#X � W �#�Q OK 	v!#J 
 �RI� Q"�>�PJ �#�P> OKC��"4h}m &W ����[.$ �KQ#.,�Pa I�L�5W� "O"K "O
�#��XOP. �#�-� �"��Ä �. �ÄPq �"P=� #. KPp�� �RI� {L� Q" #�w!#J ��"KQ �O�\ 3#Ã~#d� OK �w KKPz�� PwN5�+$ {K#Ã� �5h}m #. 
	��I
 �"R�� �. �K�O� #� ���[.$+$ Q" �[I. �w4X" Pw!M |.#u �K�\�� �K#p5X" C��" ���.�KONz���ÄPq �O#=� #� P.#Ã� Q" ���[.$ P�" OK ��>�6 |.#u Zt� �5\"K ��L. � �&L� ���[.$

�� 6HULHV RI 5HVHUYLRU 0RGHO

��Q#I� �PX {L� ���
;"R5�" � b�5J" �w 4W�$ Py�#�#�� v!#J �y��#� � |I}I5� c�E� OK {�}E� C��" ���[.$ L��$Pq s�uK �XOP.��"P.#�. �L\#.4�Ãu"� Q" O�K��Äv!#J GP���o}5I� �#� ��� OK 	�KP.O#w!
 ���[.$+$�v!#J {�}E� ��. �}�#w!� 3#-X#E� OK #�5�K�LE� ��" ���"K �K��� f�E}� O�h�� �. �4X" K�LE� v!#J {�}E� � +$ b�5J" P:�� s�Ä�4X" �5q#� |�#Ç6 � �ÃX�6 �Q#I� �PX �Ph� {L� 
�}¼#F <�#5� |�LÃ6
�L\ �5qPz Ph� OK �RI� Æ� �"��Ä �. ��� P� � �L�KPz �L�. ��Wt6 ��� O#�B �. �#�z �[�O L\O �td�� 
{L� ��" OK�RI� OK K�>�� {�}E� #. K�\�� �RI� KO"� �w ���[.$ +$ Q" ZI. �$ 
4WI� �RI� OK �w �O�e �. � 4X"�K�O����[.$+$�"��Ä �. {�" �RI� Q" �>�PJ +$ �Q �KP�z�� 3O�¼�$ OKC��"���[.$L��$Pq� �5q#� b�5J"KO"K��4q#�OK ��#u�q �RI� #� ��� Q" "O ���[.$+$	v!#J ���
 �RI� P� ��"P.#�. �K�\��+�WE� ��K �RI� �.Z�"Rq" �$ OK {�}E� C��"4h}m VÇÃ~#. � �L\ �5X#w ���[.$ +$ �"R�� Q" <�OL6 �. �w 4X" �d�"P\ OK ��" ��ÄOR� 4�qPi 4.�eO LF Q" �RI� P� OK C��" � +$�#�"�6 4wPF �w K�\��½Pq ���A�� {L� ��" OK �L.#����L\#.�� 4.#: C��" ��[5W\ � {�E�" �#� L��$Pq �e ��� P� ��OK +$ �=F � 
�L�KPz j�P\ LÃ. �.

�4X" P�Q 3O�¼ �. W �#�Q OK & & , W » �#�Q OK& & � �P�z{"Py5�" c�"P\ �"P. 	��
 �O#�\ �~K#Ã� |F�	4X" Ph� L� v!#J 4WI� ��� �"P. C��" ���. �~K#Ã�

&, & L ��& R�&L� H�I�W�7 	��


��



� �$ OK �w!
,ÃÇ�P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
v!#J {�}E� C��" ��~�" 4h}m � &R
,ÃÇ�P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
	��K �RI� �. �K�O�
 {�" �RI� Q" �>�PJ C��"4h}m � &,

�� 7LPH RI 5HVLGHQFH �� 7KHRUHWLFDO 3ODWH 7KLFNQHVV 0RGHO


���#: 
L\#.�� 9�4 #. P."P. �$ O"Lt� �w �RI� OK {�}E� �ou�6 �#�Q � 7�,ÃÇ�P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
{�" �RI� �. �K�O�+$4h}m � &L�L�"�L\o�PÃ6 �-u R�� I � W
�. �.#[� Y�O �. �O#�B � ��X 
��K �#���� Q" �>�PJ �#�P> 4h}m 
�� ��O P. #� ��� r#-d�" |¼" Q" �K#p5X" #.�KKPz�� ���Ã6 P�Q �}w �~K#Ã� #. �" Q ��� OK C��"4h}m ��" P.#�. �L�$��4XK

	��
&1  &L � �&R�&L� H�I�W�7 >�� BBBBB@ �Q�  ��������� Q�I QW QQ�7 Q
3#t-e OK �O�\ 4J"��Ç� Z�w!"P2 #� ¿�Q�6
 �#WÇ� v!#J �#� ��� ��#�6 OK C��" ��~�" 4h}m r�q �~K#Ã� OK#�� ¿�Q��6
 L\#�. 3�#p5� v!#J �#���� �&R� C��" ��~�" 4h}m �#z P� �4X" �L\½Pq 	v!#J GP��� o}5I�|�Ä �. �K#p5X" ��� P� �. �e�.P� & Q"&R �#> �. 	v!#J GP��� o}5I� �#� ��� OK �O�\4J"��Ç� P�m Z�w!"P2�L�$��

�v!#J �5X��2 ��5X �Ph� {L� ���

�� &RQWLQXRXV &ROXPQ

OK v!#J {�}E� � ���[.$+$b�5J" �w K�\�� �5qPz Ph� OK ��"�5X��2 ��5X 3O�¼ �. v!#J GP��� {L� ��" OK����[.$ �"P. �$ KP.O#w � s�-d6 �L\#.�� K�LE� P:�� b�5J" ���"K �Ç�~ 
KP�z 3O�¼ L�"�6�� �$ Q" �t�Ä P��4X" �L�KPz P�Q �~K#Ã� {�_F �. P=�� v!#J C��"
>BBB@'V� >BBBB@Y � . >BBBBB@Y  »�T�Y �&�'V �� &�'V� 	�»


��$ OK �w!
&4h}m �. �~�}E� #. {K#Ã6 4~#F OK � v!#J 3"OM �}�X� �. �L\+N> �#���� �"R�� 
 T� 
	v!#J DdX �#�-� Q"
 v!#J s�Ä 
'V�LXO�� �#=�" �. �$ OK b�5J" �w �P:�� {�eo_� 
.

��



�4X" P�Q 3O�¼ �. �y�� v!#J GP��� ��"KQ �O�\ L��$Pq �#�. �"P. 	�»
 �O#�\ �~K#Ã� |F
	��


��$ OK �w!4�qPi LF OKv!#J ��=F 4.�eO TIF � �KP.O#w +$^~#J s�Ä 'Z �1  'V��. � 3  'Z� �TIF �'V�

�� (UURU )XPFWLRQ &RPSOLPHQW �� &RQYHFWLRQ � 'LVSHUVLRQ 0RGHO

�L�"�L\o�PÃ6 �-u ���Ä P�#X � �HUIF� ���#dJ ¿.#6 ��5� �4X" �ÄOR�
�Ç��#��K�OL�� �O#[5�" � {#t5�" {L� ���

�$ OK ��w �K#��[�2 |�W�"Pp�K �~K#Ã� |F � � P�N2 b�5J" ���Ry�#> �L��$Pq �a#�O �#�. �"P. �K#�Q 3#�"Lu"�w �L�XO �#=�" �. 
4X" �5qO O#w �. v!#J GP��� OK {�}E� C��"{#t5�" � |t� OK O#[5�" ��zL�[I2 �#� �L�L2 s�p}6�L\#.�� P�Q CP\ �. �y�� v!#J OK C��" � +$b�5J" �LÃ. Æ� �~K#Ã� �"P. �}�}E6 |F �"O ��"O" �$ �=�5�
BBB  ' BBBBB � 9 BBBB�&�W ��&�'�V �&�'V 	��


� �$ OK �w!
���#: P. ¿.P� P5��5�#X #� Q�O P. ¿.P� P5� 
�zL�[I2 ,�Pa 
'
4Ä#X P. P5��5�#X #� ���#: P. P5��5�#X 
�#�P> cX�5� 4ÄPX 
9
P5��5�#X 
v!#J s�Ä 
'V� 
 ,ÃÇ� P5��5�#X P. �Pz�}�� #� P5�~ OK �Pz 
{�}E� C��"4h}m 
&� ���#: 
�#�Q 
W
�4X" P�Q 3O�¼ �. 	��
 �O#�\ �~K#Ã� �}�}E6 |F �"P. �QP� � ��~�" c�"P\� W »'V! »& & � � W! »'V »& &R � W! »'V � ¢& &LL�"�J P�Q |Ç\ �. 	��
 �O#�\ �~K#Ã� |F 
L\#. &L4h}m �"O"K ���[.$+$ �w �5~#F OK 
r�qc�"P\ �. �>�6 #.�K�.

��



	��

P��Q �.P=6 �~K#Ã� 
�zL�[I2 ,�Pa ���Ã6 �"P. �w L�K�� �#[� KLÃ5� 3#Ã~#d� Q" �L�$ 4XK �. <�#5� �XOP.�4X" �KP.O#w � L��K�X
'  »�� � ���� 9���� 	��


�� 7UDQVIHU )XQFWLRQ 0RGHO �� 3UREDELOLW\ 'HQVLW\ )XQFWLRQ

�{#t5�" ¿.#6 {L� ���
{#t5�" 
�L�KPz ��"O" �[�O �ÃX�6 �td�� OK v!#J {�}E� C��"4wPF �y��yB ���. Z�2 O�h�� �. �w {L� ��" OKc�E� OK C��"4wPF r�q {L� OK �4X" �L\ �5qPz Ph� OK �KP.O#w ���[.$+$ #� � �#�Q Q" �Ã.#6 v!#J OK C��"OK �[�w!"� P�m D}� Æ� 4h}m �"R�� ��"P.#�. 
K�\��½Pq �#�Q �. 4-W� �{#�5F" �~#yB ¿.#6 v!#J j#-\" P�mO"Lt� Æ� �"P. � r#-d�" |¼" Q" �K#p5X" #. �K�. L�"�J )5�W� P."P. #-�Pt6 GW �#6�w �#�Q Q" V2 'V � 5 s�Ä�KKPz�� �#�. P�Q �~K#Ã� #. 'V � 5 s�Ä OK C��" �w!"P6 �"R�� 
	'V � »
 v!#J DdX OK �KP.O#w C��" �aPq

	��
&�5�W�  &LQ �W�W �� )5�W �� GW�
� �$ OK �w!
 ,ÃÇ� P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
���[.$ +$ OK C��"4h}m �"R�� 
 &LQ� 
���#: 
	'V� 5 �. 'V� » Q"
 ��Ã� s�Ä �. C��" �L�XO �"P. Q#�� KO�� �#�Q 
 W��{#�5F" �~#yB ¿.#6 
 )5�W ��

�� /RJQRUPDO )XQFWLRQ

OK ���[.$+$�#�P> �w�d�"P\ OK �4X" �#�. |.#u �{#�P� È�~¿�Q�6 3O�¼ �. {#�5F" �~#yB ¿.#6 
{L� cW. OK�K��� �K#p5X" 
 'ZDdX LF"� OK �KP.O#w +$ �=F Q" W �#> �. �"�6�� 
K�\½Pq O#zL�#� #-�Pt6 v!#J GP����4X" {#�5F" �~#yB ¿.#6 OK r�q3#�aPq {#�Ä" �=�5� 	��
 �O#�\ �~K#Ã�
	��


��



��"O" �p}5I� �#�\�O 	��
 �O#�\ �~K#Ã� �}�}E6 |F �"P. �L�\#.�� ��y�#�� �V�#�O"� ,�6P6 �. P � V �$ OK �w!� P�Q �QP� c�"P\ �"P. �4X" �L�KPz!'Z� »&LQ �'Z�  » »�' Z� ''Z&LQ �'Z�  &R 'Z! ''Z&LQ �'Z�  » �K�\�� �#�. P�Q 3O�¼ �. 	��
 �O#�\ �~K#Ã� |F
	��


,�P�a
 ' � 	�#�P�> cX�5�� 4ÄP�X
 9 ,WF P. "O P � V P�K#t� �"�6�� P�Q �K#��[�2 c."�O U#X" P.�K��� �#�. O#[5�"� {#t5�" {L� OK 	�zL�[I2
V� OQ �' V��'V��� 	��

P �V� � BBBBBBBBBBBBOQ �' V�� 5�W��� 	��


� �$ OK �w!
�'V�  �'W � 9�W� �'V�  '�9 � 9W

�� 1XPHULFDO 0RGHO

��KLÄ |FY�O ���
�RI� L�B Q" �-�wP6 v!#J GP��� {L� ��" OK �L\#.�� C��" ���. �~K#Ã� Q" �" �L\ �K#X {L� �KLÄ |F Y�OC��" 4h}m #. � D {K#Ã� �KP.O#w +$ O"Lt� �#z P� �w ��E� �. 
K�\�� �5qPz Ph� OK �~"�5� �Ç�~ 
�. ��#z!"L>�KKPz�� KO"� �LÃ. 	���
 �RI� �. v!#J {�}E� #. b�5J" Q"V2 � K�\ KO"� {�" 	�RI�
 ��� �. & #. P."P. �~�}E�
�ÄOR�4�qPi LF #6 v!#J 4.�eO K�-�w
�&k�� ��� �$ {�}E� C��" ��~�" 4h}m �. ��� P� OKC��"���[.$�"R��� 4X" P�Q 3O�¼ �. 4WI� ��� OK C��" ���. �~K#Ã� �4\"K L�"�J �y5W. �I� ���[.$ �KQ#. ,�Pa �

��



I� �D�&L � E�&k�  �I��D � E� &� 	�»

� �$ OK �w!
,ÃÇ� P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
���[.$ Q" |-u {�" ��� v!#J {�}E� C��"4h}m � &k�
,ÃÇ� P5��5�#X P. �Pz�}�� #� P5�~ P. �Pz 
���[.$ Q" V2 {�" ��� v!#J {�}E� C��"4h}m � &�
LÃ. ��L. 
��� ��~�" OK C��" ���[.$ �KQ#. ,�Pa � I��,ÃÇ� P5��5�#X P. ,ÃÇ� P5��5�#X 
{�" ��� v!#J ��~�" 4.�eO � E�K�. L�"�J ��K ��� �. �K�O����[.$+$O"Lt� �D�F� 
L\#. 4WI� ��� OK �L�#� �u#. 	+$
4.�eO O"Lt� F �#zP�� Q" K�. L�"�J 3O#-Ä ��K 	���
 �RI� �"P. C��" ���. �~K#Ã� "N~

I���D�F��& � � G�&k�  >I���D�F� �G @ �&� 	��

� r�q �~K#Ã� OK
C��" ���[.$ Q" V2 � |-u c�"P\ OK v!#J ��K ��� {�}E� C��"4h}m ,�6P6 �. &��&k��L\#.�� ��� ����K OK C��" ���[.$ �KQ#. ,�Pa I� � �L\ K#� ��� ��~�" 4.�eO O"Lt� � G

4uK Y�O ���" OK �K���� ���"O" "O �e�.P�� C��" ���. 3�K#Ã� �"�6�� �.#[� s�Pe �. R�� �LÃ. �#� ��� �"P.
K�\+#I5�" ÆB�w �$ O"Lt� �w �d�"P\ OK KO"K �D� �K�O����[.$+$ O"Lt�+#I5�" �. �}�#w�y5W. 3#-X#E��L�XO L�"�J �#=�" �. Ph� KO��4uK #. 	#� ��� 
 �Q#I� ��5E� 4h}m ���Ã6 �. b�.P� 3#-X#E�
���[.$ �KQ#. ,�Pa ���

3�K#Ã�
 �L�KPz f�E}� �I� ���[.$ �KQ#. ,�Pa #��$ |�#Ç6 � |�LÃ6 OK �w �Ph� ���[.$3�K#Ã� Q" 4�#Ã5X" #.4�#�� OK 
��Q�3#-X#E� �#=�" � Ph� KO�� �I� ,�Pa O"Lt�+#I5�" #. �"�6�� 	�� � �» � �� � �� � �� �O#�\����[.$ +$ KP.O#�w Q" V2 "O 3�#p5� �#� ��� {�}E� C��" 4h}m 
���[.$ +$ 	s�Ä
 o}5I� P�K#t� �"Q" �.

�� 7KHRUHWLFDO /HDFKLQJ &XUYH �� ([SHULPHQWDO /HDFKLQJ &XUYH

�w �O�e �. �K��� �v!#J �Ph� 	��"KQ �O�\
 ���[.$ ��E�� ��XP6 �. �"Lu" #��$ Q" �K#p5X" #. � ���. Z�2 
KO�$P.s�P�e Q" �v!#�J �.P=�6 	����[.$
 ��"KQ �O�\ ��E�� ��XP6 � ���6 
L�KPz PwN5� R�� ��� �O#�\ 8E-� OK+#I5�" Py�#�. L�"�6�� v!#J �Ph� � �.P=6 ���[.$ �#���E�� �-W� r#-d�" �L\#.�� O�Lt� ��"PE¼ �#�[�#�Q$O#w �. {L� ,X#�6 ���A�� 
 �L\ �5qPz O#w �. 3#-X#E� � 3�K#Ã� OK �w �I� ���[.$ �KQ#. ,�Pa O"Lt� ,X#��

��



� v!#�J �Ã�u"� ���[.$ ��E�� r#-d�" � ��"�J �� �"R�� �W�#t� ,�6P6 ��L. �L\#. v!#J �Ã�-e c�"P\ #. �5qO,�Pa KO�$P. �"P. ,X#�� �\�O L�"�6�� 
�L�$ |¼#F �I� 3�#p5� P�K#t� �"Q" �. �w �O��6 ���[.$ �#���E��KO"K K�>� #�w!#J ���[.$ �KQ#.,�Pa �-�Pt6 KO�$P. �"P. �Py�K �#�\�O 
�$ P. ���Ä �L\#. #�w!#J ���[.$ �KQ#.,�Pa �. �.#�5XK �#Ç�" P�Q �d."O KP.O#w #. {#9� �"��Ä �. �K��� �K#p5X" #��$ Q" ��"P>" �#���#�P. OK �"�6�� �w!�KKPz�� ��"Pq �-�Pt6 4uK #. ���[.$ �KQ#.
(&HT  BBBBBBU�(&ZI 	��


� �$ OK �w!
	�-�Pt6
 ���[.$ �KQ#. ,�Pa � I
L\#. �L�$ OK ���[.$+$ #. ��#���\ {K#Ã6 {#F �. �w v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� � (&HT�	���[.$+$
�KP.O#w +$�Ç�P5Ç~" 4�"L� � (&Z
U  BBBBB'Z'3 	��


� r�q �~K#Ã� OK
�KP.O#w ���[.$+$ O"Lt� �':�4X" �L\ ;O#J Ph� KO�� ��� Q" �t�Ä �#�\�"P6 3O�¼ �. �w!	�L\ �[Ç�Q 
 �5q#� M�p� +$ O"Lt� �'3
+$�"R�� ��#�6 M�p� Q"V2 �v!#J GP��� ��~�" �P5��5�#X ��» ��� �.,W5�� �(&HT� �~K#Ã6 �O�\ O"Lt� �#zP��. 	��
 �O#�\ �~K#Ã� � U  � �$ �=�5� OK �w K����t}6':  '3 �"�6�� c�"P\ ��" OK �L\#. �':� ���[.$�L�$�� OK P�Q �K#X 3O�¼
I BBBBB(&Z(&HT 	��

�KQ#�. ,�P�a {�_�F �. P=�� 	��
 � 	��
 
	��
 �O#�\ 3�K#Ã� Q" �K#p5X" 
L�KPz �#�. �-u �w �O�e �#��b�.P� 3�K#Ã� Q" �K#p5X" 
L\#. Ph� KO�� �I� s�uK O"Lt� �w �6O�¼ OK ��"P.#�. �L\ L�"�J �-�Pt6 4uK #. ���[.$�KKPz�� ��¼�6 #�w!#J GP��� Q" {�}E� C��" ���[.$ �Ph� �#�~L� �.

��



��



�#�5X��2���[.$�#�[�#�Q$|�Ã~"O�5XK�"P���"OK����LX�O��\�#��w!#J

��



��



���������������Æ��O#�\4X��2
���LX � O�\ �#�w!#J ���[.$�#�[�#�Q$]�_J OK �~�Å �#��#9� ��"O"

� ��"KQ��LX 
��"KQ�O�\3#�#Ç�" �XOP. �#�[�#�Q$
 �a"O" � v!#J C�¼" �#�[�#�Q$ �#=�" � "P>" �y��yB�4X" �L�KPz �#�. |�_p6 �. |-u �#�4�Wu OK 	#�w!#J GP��� Q" C��" ���[.$ �#���E�� ���6
�. ���[.$ +$ KP.O#w #. ���[.$ �#�[�#�Q$ ]�_J OK �}�Ä {#9� �K 
�L\ �#�. ��#-� �. �>�6 #. 8E-� ��" OK��"O" 	v!#J �L��wC�¼" �K#� �"��Ä�.
 g�}m Æ�O�p~�X L�X" O#5Ç� OK�6 <�2 �"P�� �. ���[.$+$nP_� ���#��6�. b�.P� 3�K#Ã� � 
{#Ç\" 
{�"L> �"P�� �. C��" ���[.$ �#�[�#�Q$ �"P>" Q" |¼#F <�#5� �$ �e �w K�\����"O" Z�#�Q$ P� Æ�Çp6 �. Z�#�Q$ KO�� �#�w!#J ��"KQ��LX � ��"KQ�O�\ �#���E�� � 4X" �L\ �#�. |�_p6�KKPz��
+$4�p�w � #�w!#J �Ç�R�q �#��zT�� Q" �K�LÃ� � �K�.���LX � �O�\U�w 
�PX 
4�Ãu�� 	�
 �O#�\ {�L>��R=6 <�#5� 	�
 �O#�\{�L> OK �L�K���#[� L�$L�"�J�2 OK �w�a"O" �v!#J C�¼"�#�[�#�Q$ OK "O�KP.O#w!�4X" �L\ �K"K �#[� ���[.$ �#�[�#�Q$ OK nP_� KO�� �#�.$ ��#���\
�. �>�6 #. Z�#�Q$ KO�� �#�w!#J ��#���\ � �Ç�R�q 3"P��l6 �p�¼�6 CP\ �w L\#.�� �O�Pa R�� �5Ç� ��" �#�."O �Py�K 3"P��l6 ���"K L�"�6�� 
�.#[� �#�[�#�Q$ OK��"P.#�. �4X" �5qPz 3O�¼ #�w!#J j����" ]#J �#��zT���L�#���� ,}e "O K�J �T�� �p�w � �p�¼�6 8F#-� 
Py�K c�"P\ 
4}Ä ��L. �L\#. �5\"K

Æ� �O#�\{#9� ��
���[.$+$ �~�X� �. v!#J GP��� |�~E� C��" ���[.$Z�#�Q$ �

Q" �.#I5�" �a"O"U�w �4X" �L�$OK "P>" �}FP� �. 	��� v!#J Q#q �O#�\ #.
 ��#zPm �#�w!#J �PX OKZ�#�Q$ ��"s�uK �}�_p6 ���� �L�.�t-e �v!#J ��#X#�\ 3#Ã~#d� U#X"P. 
Z�#�Q$ �"P>" Q" |-u 
�K�. ���LX ��O�\ Ph�L�$��� ��2 OK ��w 	�
 � 	�
 
	�
 �O#��\ {�"L�> 3#�>OL�� �4X" �L\ YO"Rz 6�$� �#=�L�� 4\K �a"O"���� OK � ��y��X )5-�W� #�6 ��y��X 
v!#�J GP���� �P5��5�#��X �»�» ����� OK v!#��J 4q#��. �L��K�#��[�Æ-X #6 cX�5� �P5��5�#X ��»��»» ��� OK �PJ�#. ���y�X )5-W� #6 cX�5� 
Æ-X )5-W� �P5��5�#X �»»��»� s��Ä �}�J �.#5W�" DdX 
s��Ä Z�#�Q$ |E� �L��wK�LE� ��� s�Ä 
�5W�$ )5-W� �$Æ�~�OL�� 4�"L� �4X"�4X" �K�. cX�5� Z�#�Q$ ��~�" |F"P� OK �a"O" ��#2 M�p� 4ÄPX �#=�"PX
��




#�w!#J �Ç�R�q �#��zT�� Q" �K�LÃ� �4��#�}u � �O�\U�w 
�PX 
4�Ãu�� �� {�L>�#5XQ�J �#5X" OK �#=�L�� 4\K �a"O" � v!#J C�¼" �#�[�#�Q$ OK
�a"O" ��#2 M�p� 4ÄPX |.#uP�m �t-e s�Ä �ONy.$,�Pa �.#5W�" DdX s�Ä 4��#�}u� �O�\U�w! �O#�\ � v!#J �PX Z�#�Q$ �O#�\ o�KO	4Ä#X P. P5��5�#X
 M�p� 	Q�O P. P5�
 	P5�
 �a"O" b�.P� Q#q��#�� ��~�" 	P5�
»��» »��» ���» »��� ���� 6�$� 	���
 ��#zPm /� �»��� ��»� ���» »��� ���� 6�$� 	���
 ��#zPm /� � 6 �

�#�[�#�Q$ OK �KP.O#w +$�#������ ��#���\ ��R=6 <�#5� �� {�L>�#5XQ�J �#5X" OK �#=�L�� 4\K �#�w!#J ��"KQ��LX � �O�\
+$U�w! ��LX+N>4-W� P5�~ P. ��"� �w!"�}�� S+ �Ç�P5Ç~" 4�"L� �O"KP.����� H�O#6 Z�#�Q$ �O#�\ o�KO�KP.O#w! 6�$�5 1D� &D���0J �� (&Z �G6�P� {#X �#� Q�O&� � 6� ���� ���» ���� ���» ����� �� �� � /� �&� � 6� ���� ���» ���� ���» ����� �� �� � /� � 6 �

��
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 ���[.$ L��$Pq �e v!#J GP���3�#p5� �#���� v!#J j#-\" �O#_Ä �#�����$ � #����6#w Z�"Rq" #� �Z�#w!KQ#X�� ��"Pq "O �#Ç�" ��" 
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4X" �L�KPz!�wL��" +$ P5� Æ� M�p� Q" V2 
4X" �K�. ¿�PX �p�¼�6 Ph� Q" � 4Ä#X OK P5��5�#X ��»� {K#Ã� ���[.$ +$P��l�6 cX�5� �. �p�¼�6 Ph� Q" � 4Ä#X OK P5��5�#X »��� �. �$ �KLÄ O"Lt� �w�O�e�. 
K��� |¼#F Z�#w!c�"P\ OK �� �$ 4Ä#X OK P5��}�� Æ� {K#Ã� ctq �#_t� �"R�� �w �$ |�~K �. �Ç�~ �4X" �K��� |¼#F 4�Ãa���#2 M�p�4ÄPX �P��l6 �LÄ� L�#. �Ç}. 
Z�#w 4�Ãe#u #. "O �$ �"�6��� Ph� ��" Q" �4X" �K�. �"�ÄOR� �P�z!�Q"L�"�K��� b#-�5X" �a"O"

���[.$ �#=�" Q" |-u v!#J ��#���\4�p�w! ���
»��� +�#�6 P� KP.O#w Q"V2 �|-u "Ob�.P� r#�Ä" v!#J �#��������#���\ ��R=6 <�#5� 	�
 � 	�
 �O#�\{�"L>� �w4X" �$ Py�#�#�� r�q {�"L> OK �L\ ��"O" <�#5� �XOP. �L�K�� �#[� ���[.$+$�P5������ �t-e R> �.
 4X" �K�. ���LX�K#�Q �"R�� �. � O�\ �K#Ã~"r�q�P5� ��� s�Ä #6 v!#J ��#���\ 4�p�w!s�Ä #6 �$ �K�. ���LX O"Lt� � L.#���Z�#w v!#J s�Ä Z�"Rq" #. �O�\ �"R�� �	{�" �6#-X#E� Y�O OK � �P5����" Z��w!"P2 �"R�� �Ç�~ 
�~K#-6 ��LX L¼OK {�" �6#-X#E� Y�O OK
 �KO"K Z�"Rq" Q" �#[� �P5� Æ� (K�LF�"R�� �	�5\"K 4J"��Ç� ¿�Q�6 (K�LF �P5��5�#X ����» � ���» �#���� R> �. ��K �6#-X#E� Y�O OK O�5w!#qR> �. v!#J @z �"R�� �4X" �K�. P�l5� 	��#5E6 ��� OK
 ��� P9w!"LF #6 	�EdX ��� OK
 ��� |u"LF Q" v!#J S+v!#J s�Ä #. �$�w!"P6 �w �5\"K K�>� ��w�"R�� �. �#���� P�#X OK �K�.cX�5� �$ O"Lt� �w�P5��5�#X ���» �t-e��. �$ �"R��� � �P5�� »��� s�Ä #6 4J"��Ç� (K�LF Z�w!"P2 #. ��W}w 3#�.Pw L¼OK �K����� |¼#F Z�"Rq")-�Pt6 �~K#-6 ��LX L¼OK P�K#t� 
4X" �L�KPzYO"Rz K#�Q �K#Ã~"r�q�P5��5�#X ��» � �� �#���� OK]�_J�KQ#X�� O"K��� "O �K��[� O#�W. �y��#�� �LÄ �L\ �O"KP.����� r#�Ä" ��}w OK
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�/� � 6�Z�#�Q$ OK ���[.$+$ P5� Æ� KP.O#w Q" LÃ. � |-u v!#J ��#���\ 4�p�w 3"P��l6 �� {�L>

©Ï��Ï ©X Zª#�Q$ Î«xÏ#«� �ª�[.$ Q"V2 �#ÈO" w ,ÌP� ©Ï��Ï £ª Zª#�Q$ ©=«5Ï �ª�[.$ Q" �-È �#ÈO" ©«¡Ì!
 L\#.�� �ª�[.$ Q" V2 ©. ±�.P� Î«ª#2 ÂªKO �#ÈO" w �-È ©. ±�.P� �wL> Î5� OK �#. ÂªKO �#ÈO" ��	4X"

�
��LX L¼OK ��LX L¼OK +N> 4-W� �~K#-6 ��LX �#����6#w 4�qPi 6R�&D�+�R@z! K"�� L¼OK �O#_Ä S+ �Ç�P5Ç~" 4�"L� j#-\" L¼OK s�Ä�~K#-6 �~K#-6 ��LX OK��"��w!"�}��
 ��"��w!"�}��
�~K#-6 ��"��w!"�}��
 �L��\�9�J v!#Jj#-\" (&H 63 �O"KP.�����	v!#J �PzL¼ 	v!#J� PzL¼OK P5�P. V���Q �XK 	P5��5�#X
(63 	�
 (63 	�
 6$5 ([�1D� &�(�& 	v!#J �PzL¼ OK 7�1�9� �G6�P�����» ����� ����� ���� �»��� ���� �»�»» ���» ����» ���»» �� � »���� ���� ���� »��» ����» ���» ����» ���» ���» ���»»����� ����� ����» ���� �»��� ���� ���»» ���» ����» �»�»» �» � ������ ���» ���� »��» ����» ���» ����» ���» ��»» ����»����� ����� ����� ���» ���»� ���� ���»» ��»» ����» ���»» �� � �»���� ���� ���� »��» �»��» ���» ����» ���» ���» ����»����» ����� ���»� ��»� ���� ���� ���»» ��»» ���»» ���»» �»» � ������� ���»� ����� ���» ���»� ���» ����» ���» ���» ���»»�»�»» ����� ����� ���� ����� ���� ���»» ���» ����» ���»» ��» � �»»����� ����� ���»� ���» ���»» ���»» ����» ���» ���»» ����»	��
 ¨O#�\ ©³."O Q" ¨LªKPy KOw$P. 	�
 	�
 ¨O#�\ ©zK#q� Q" ¨L\ ©-X#E� 	�
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�/� � 6�Z�#�Q$ OK ���[.$+$ P5� Æ� KP.O#w Q" LÃ. � |-u v!#J ��#���\ 4�p�w 3"P��l6 �� {�L> ��"K"
P5�~ P. ��"��w!"�}�� 
v!#J j#-\" �O#_Ä �#�����$ � #����6#w! s�Ä#����6#w j��=� ��LX ��R��� ��W}w! #�����$ j��=� 3#p~�X P}w! 3#�.PÇ�. �3#�.Pw! �O"KP.�����

1D�� 0J�� &D�� 62��� &/�� +&2� �� &2� �� 	P5��5�#X
������ ����»» �»��� ��»�»» ������ ����» ������ ���� � �� � »����» �»��» ���» ����» ����» �»��» ����» ���» ������� ������ ����� ����� ������ ����� �»���� ���� � �» � ������» ��»» ���» ����» ����» ����» ���» ���» ������� ������ ����� ����� ������ ����� ��»��� ���� � �� � �»����» ����» ���» ����» ����» ���»» ����» ���» ������� ������ ����» ����» ������ ����� ������ ���� � �»» � ���»���» ���»» ���» ����» �»���» ����» ����» ���» ���»��� ����»� ����� ����� ������ ����� ������ ���� � ��» � �»»����� �����» ����» ����» ��»�� ����» �����» ���» ��L�KPy� YO"Rz ��uO �Zª#�Q$ Î«xÏ#«� �ª�[.$ Q"V2 �#ÈO" w ,ÌP� ©Ï��Ï £ª Zª#�Q$ ©=«5Ï �ª�[.$ Q" �-È �#ÈO" ©«¡Ì!
 L\#.�� �ª�[.$ Q"V2 ©. ±�.P� Î«ª#2 ÂªKO �#ÈO" w �-È ©. ±�.P� �wL> Î5� OK�#. ÂªKO �#ÈO" ��	4X" ©Ï��Ï ©X
���



�/� � 6�Z�#�Q$ OK ���[.$+$3�#p5� P�K#t� �"Q" �. v!#J ��#���\ 4�p�w 3"P��l6 �� {�L>
+$s�Ä r#�Ä" (&H ��"��w!"�}�� (63 P5�~ P. ��"��w!"�}�� 6$5 (63���[.$ �O"KP.����� ���XK v!#J�PzL_Ç� OK 	�
 	�
v!#J V���QP5��5�#X P5��5�#X P5�P. ([�1D� &�(�& 1D� &D�� 0J���G6�P�

�� � » ���» ���» ����» ���� ����» ����» ���» ���� �»���
�» � �� �»��» ���» ���»» ����� ����» ����» ���»» �»��� ���»��� �� � �» ����» ���» �»�»» ���»» �����» �»�»» �»��» ����» �����
�»» � �� ����» ���» ����» ����� �����» ����» ����» ����� �����
�� � » ���» »��» ����» ���� ���» ����» ����» ���� »���
�» � �� ���» ���» ����» ����� �»��» ����» ���» ���� �����» �� � �» ���� ���» ����� ���»� ����» ����» ���»» ����� �����
�»» � �� ����» ���» ����» ����� �����» ����» ���»» ����� �»��»
�� � » ���» »��» ����» ���� ���» ����» ��»» ���� ��»»
�» � �� ���» »��» ����» ���� ���» ����» ���» ���� ������ �� � �» ��» ���» �»�»» ���»» ����» ����» ���» ���� �����
�»» � �� ���» ���» ���» ����» ����» �»��» ����» ����� �����

	�
 �O#�\ �~K#Ã� Q" �L\ �-X#E� 	�

	��
 �O#�\ �d."O Q" �L�KPz KO�$P. 	�

�4X" ��R=6 ����� �X ��y�#�� �#uO" �

���



� ��LX 
P}w 4WI� �>OK OK "O v!#J j#-\" �O#_Ä OK ,~#m �#���� v!#J GP��� �P5� ��� s�Ä #6 �}w O�e�.v!#J j#-\" �O#_Ä �w 4X" �d�"P\ OK ��" �4X" �K"K�� |�Ç[6 3#�.PÇ�. � ��R��� 
3#p~�X �$ Q" V2 � ��W}w!{�" �}FP� OK
 O�P}w )6L�Ä "O v!#J C��" �w K�\�� �=�5� ,�6P6 ��L. �4X" �L�KPzYO"Rz3#�.Pw ��� Lu#q �w!GP��� o}5I� �#���� OK �F��" ���B K�>� L�K�� |�Ç[6 ��R��� � ��W}w 
��LX �#�6#p~�X � 	��LXO�P}w!�4X" �K�����|��W6 v!#J ��5X Q" "O #��$ ���[.$ P�" �#Ç�" K#�Q {�E�" 4�}.#u �K�. "O"K 4}Ä �. v!#J
P5� P. V���Q�XK ����� #. P."P. �P5� ��� s�Ä #6 v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� �"R�� cX�5� O�e�.� Æ[J v!#J �PzL¼ OK ��"� �w!"�}�� ���� 
��»� ,�6P6 �. v!#J ��W}w 3#�.Pw � @z 
S+ �"R�� �G6�P������ #. P."P. ,�6P6 �. �6#-X#E� Y�O�K OK �r�q ��� �. b�.P� �~K#-6 ��LX L¼OK �4X" �K�. L¼OK ������4X" �L\YO"Rz ����» �
Æ�O�p~�XL��X" nP_� #. � ���[.$ +$ P5��5�#X�»» KP.O#w Q" V2 v!#J �p�w 3"P��l6 ���g�}m
P5�� Æ� ��. "O �KP.O#�w +$ s��Ä )Ã�> �w +�#�6 O#�B OK
 ���[.$ +$ s�Ä P5� »��� P� M�p� Q" V2 � |-u
�Ç�P5Ç~" 4�"L� �|�#\ 	�K�.���LX � �O�\ |�"�Ä
 �O�Pa �#���R=6 �"P. � ���6 v!#J ����� 
	L��#XO���-X#E� �"P.
 v!#J j#-\" �O#_Ä �#�����$ � #����6#w �PJ�#. � {K#-6 |.#u ��LX �"R�� 
�~K#-6 �#����6#w 4�qPi�#��6" Q" LÃ�. � |-�u ��L�KP�z {#XO" �#y[�#�Q$ �. 	v!#J �~K#-6 ��LX L¼OK KO�$P. )5�#�� � ��LX +N> 4-W��4X" �L�\ ���"O" b�.P� �#�~�L> OK #�[�#�Q$ ��" <�#5� �w �L\ �P�z!�Q"L�" R�� Æ�$ � @z 
�5�L�X" 
#�[�#�Q$� �w L�K�� �#[� �L\ �#=�" �#��XOP.

C��" ���[.$ �O�K�ev!#J 	�K�. ���LX
 �~K#-6 ��LX L¼OK��O�\3"P��l6 �XOP. � o~"
�~K#-6 ��LX L¼OK �v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� �#uO" Q" �K#p5X" #. � r�q�#�~�L> OK ;OL�� �#uO" P."P.O�wN�|�"�Ä��Q���y�#�� 
	v!#J ������~K#-6 �#����6#w 4�qPi � �~K#-6 ��LX �"R�� s�Pe Q"
 �L\�P�z!�Q"L�"
	�»
 �O#�\ �#�}Ç\ ���6 �. 4-W� V1X � �-X#E� �P5��5�#X �»»�» � ���» 
�»�» 
���» �#���� �"P.�L\ �"Lu" P�Q c."�OU#X"P. 	��
 
	��
 
	��
���[.$+$
�KP.O#w +$o}5I� P�K#t� �"Q" �. v!#J GP��� o}5I� �#���� �O�\ �"R�� 3"P��l6 ��. �d."O �
	'Z #� ^~#J#�

���




v!#J GP��� o}5I� �#���� OK �L\ �5W\ � �L�#� �u#. ��~�" C��" L¼OK #. �KP.O#w +$ �"R�� ��. �d."O ��KP.O#w +$o}5I� P�K#t� �"Q" �. v!#J GP��� o}5I� �#���� �~K#-6 ��LX L¼OK �"R�� 3"P��l6 ��. �d."O �
	'Z #� ^~#J#� ���[.$+$
GP���� o}5I� �#���� OK �L\ �5W\ � �L�#� �u#. ��~�" �~K#-6 ��LX L¼OK #. �KP.O#w +$ �"R�� ��. �d."O ��v!#J
�L\#.�� ��[�2 ��#Ã� �"O"K �5qO O#Ç. ���Ä #�}Ç\ ��" OK
���[.$ |F"P� �#=�" Q"V2v!#J��#���\ 4�p�w � +

b�.P� {�"L> U#X" P. +$ P5� Æ� #. ���[.$ Q" V2 #������ ��#y[�#�Q$ ��R=6 Q" �L�$4XK �. �#uO" P. �O�P���w4X" �$ Py�#�#��Z�#w 	�6#-X#E� Y�O�K P� OK
v!#J �K�.���LX ��O�\ P�K#t� 
v!#J GP��� �P5� Æ� s�Ä #6 �}wO�e�. ��K#Ã~"r�qv!#J DdX Q" �P5� »��� s�Ä #6 �#_t� �"R�� ��" 3L\ �w L�"�K���|¼#F �"�hF�� |.#u O#�W.cX�5� �"R�� 
v!#J GP��� �P5��5�#X ��»�» � �»»�» 
�»�» ��� �X �"P. �w�O�e�. �4X" �K�. L�L\Z�#w! �G6�P� P5� P. V���Q�XK ����� � ���» 
���» �. ,�6P6 �. v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L��"P. @z P�K#t� � 	K"K �#[� Z�"Rq" ��w!
 ���� v!#J GP��� �P5� ��� s�Ä �. b�.P� S+ O"Lt� �K��� |¼#F#.
 Æ�$ P�K#t� � Æ[J v!#J �PzL_Ç� OK ��"��w!"�}�� ���� � ���� 
��� �. ,�6P6 �. PwN~"r�qr#�Ä"P�K#t� �L�KPz k~#. L¼OK �»��» � ����� 
���� �. ,�6P6 �. 	�P5� »��� s�Ä #6 4J"��Ç� )-�Pt6 Z�w!"P2� ����� � ���» 
��»� �. {�" �6#-X#E� Y�O OK,�6P6 �. Ph�KO�� ��� �X �"P. v!#J �~K#-6 ��LX L¼OK�4X" �L�XO ����� � ���» 
���� �. ��K �6#-X#E� Y�O OK�. �$,~#m �#�����$ � ��R��� � ��W}w 
��LX v!#J j#-\" �O#_Ä,~#m �#����6#w �L\ K#� ��� �X j��=� �"P. ��#�����$ � #����6#w Z�w!"P2 �y��yB 	��
 � 	��
 �O#�\�#�}Ç\ �4X" �K�.3#�.Pw�. �3#p~�X 
P}w ,�6P6���A�� �L�K�� �#[� C��" ���[.$ |F"P� �#=�" Q" LÃ. � |-u "O v!#J GP��� o}5I� �#���� j#-\" �O#_ÄL���$P�q ��e v!#J GP��� 3�#p5� �#���� v!#J j#-\" �O#_Ä �#�����$ � #����6#w Z�"Rq" #� � Z�#w P�K#t���" 
�L\ ��"O" {#Ç\" �XOP. �4X" �L\ �K"K �#[� 	��
 �O#�\ |Ç\ OK 	���[.$+$ P5� Æ� nP_�
���[.$3�#`u � �XOP. KO�� �"�5. R�� "O b�.P� C��" j�� 
�#. OK ;OL�� KO"�� P. ���Ä #6 KQ#X�� ��"Pq "O �#Ç�"�K"K O"Pu
���

















<�2 � �KP.O#w +$s�Ä P5��5�#X �»» #. ���[.$ �#=�" Q" LÃ. � |-u �. b�.P� �#�~�L> OK �L\ ��"O" �#uO" �W�#t�s�Ä #6 ����[.$ �O�K�e v!#J j#-\" �O#_Ä �O�\ O"Lt� �w4X" �$ Py�#�#�� O#5Ç� OK g�}m Æ�O�p~�X L�X" �6�#���� OK Z�#w �"R�� ��" LF �w �5\"K Z�#w! �G6�P� P5� P. V���Q�XK ����� cX�5� O�e �. �P5� ���{K#Ã� ��uO v!#J @z O"Lt� � LF"� »��� K�LF v!#J S+ �4X" �K�. P6K#�Q O#�W. 	�P5� � s�Ä #6 �
 ��#u�qctq v!#J ��W}w 3#�.Pw L¼OK Z�#w �"R�� �4X" �5\"K Z�"Rq" Æ[J v!#J �PzL¼ OK ��"� �w!"�}�� ����� ����� ,�6P6 �. �6#-X#E� Y�O �K OK � �P5� ��� s�Ä #6 v!#J �~K#-6 ��LX L¼OK O"Lt� Z�#w � ����� 4X" �K�. �hF�� |.#u O#�W. ��#u�q�#���� OK v!#J �~K#-6 ��LX L¼OK �"R�� �#_t� L��O �4X" �K�. �����
Z�#�Q$ |E�v!#J��"KQ��LX ���"KQ�O�\�#���E�� � /

+$P�K#t� #. �~K#-6 ��LX L¼OK #� � �O�\ P�K#t� 3"P��l6 ��. c."�O 
L\ �O#\" �$ �. o~" L�. OK �-u �w �O�e �.��L�X L¼OK � �Ç�P5Ç~" 4�"L� �"R�� �#uO" U#X" P. �4X" �L�KPz ��"O" �L\ Z�#�Q$ �#�w!#J �"P. �KP.O#w!� ��#���\ �#���R=6 {�"L>
 �L\ ��"O" {�"L> OK ;OL�� �#uO" Q" �K#p5X" #. b�.P� r#�Ä" �"P. � #�w!#J �~K#-6OK �w ��" �. Ph� �4X" �L�KPz ���6 Z�#�Q$ KO�� |E� v!#J ��"KQ��LX � ��"KQ�O�\�#���E�� 
	#�w!#J �Ç�R�q��XP�6 ���"P.#��. 4X" �5qP�z O"Pu �K#p5X" KO�� 	��Q� ��y�#��
 �L\ �-X#E� �#uO" 
PwN~"r�q �#���E�� ��XP6�4W�� ��XP� ���Ã��d�"P\ ���B OK K#�Q 3�#p6 �LÄ |�~K�. s�Ä P� �. b�.P� �#���E��
"O b�.P� r#�Ä" �"P. ��"KQ��LX � ��"KQ�O�\ �#���E�� ��XP6 �"P. �L\ �-X#E� �#uO" 
 	�»
 �O#�\ {�L>	��
 �O#�\{#Ç\" OK <�#5� �w L�$|�Ä �. �"Lu"]�_J ��" OK 
r�q {�L> OK;OL�� �#uO" U#X"P. �L�K�� �#[��4X" �}-u ��#Ã� �"O"K �5qO O#w �. ���Ä �#. {#Ç\" OK �4X" �L\ �K"K �#[� 	��
 �� �O�\ P�K#t� 
 v!#J 4q#. �K�LE� OK �$ KP.O#w �w KKPz PwN5� 
4X" �Q� PwN~"r�q �#���E�� KP.O#w KO�� OK��" c�"P\ �"P. r�q |�"�Ä K�LF �w KP�z O"Pu �K#p5X" KO�� L�"�6��Z�#�Q$ KO�� |E� v!#J �~K#-6 ��LX L¼OK� 4X" �K�. L¼OK ����� � ����� � �G6�P� P5� P. V���Q�XK ���� � ���� Z�#�Q$
�"P. 
4X" �O�Pa �w L�#���� KO�$P. "O C��" ���[.$ +$^~#J Q#�� PwN~"r�q �#���E�� Q" �>"PI5X" P�K#t��O�K �e �zL�O#. �"R�� 
	+$ � v!#J DdX Q"
 P�I-6 P�K#t� �. C��" ���[.$ �"P. �KP.O#w +$ �"R�� |w �-X#E�"O |�"�Ä ��" � K��� �>�6 R�� b�.P� s�Ä #6 v!#J 4.�eO K�-�w ���'6 �"P. Q#�� KO��+$s�Ä���A�� � ���[.$�K��� O�h�� 3#-X#E� OK R��
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�/� � 6�Z�#�Q$ KO�� �#�w!#J ��"KQ��LX � �O�\ �#���E�� ��XP6 �. b�.P� �#uO" ��» {�L>
�#���� 4�#Ia ^~#J#� s�Ä ^~#J s�Ä b�.P� �#�5-W�o�KO 'V v!#J 'Z���[.$+$ '/Z���[.$+$	P5��5�#X
 	P5��5�#X
 	P5��5�#X
 BBBBB'/Z'V BBBBBBBBB(&I�(&HT(&L�(&HT BBBBBBBBBBB(63I�(63HT(63L�(63HT�� ����� »�»�� »�»�� »���»�» ����� ����� »�»�� �� �� � » �� ����� ����� »�»�� »�»���»» ����� ����� »�»�� ��� ����� »��»� »���� ��» �»��� »��»� »�»�� »��»�� �» � » �� ����� ���»� »�»�� ��»» �»��� ���»� »�»�� ��� ����� »���� »���� ��» ����� »���� »�»�� »����� �� � » �� ����� »���� »�»�� »�����»» ����� ����� »�»�� ��� �»�»� »��»» »���� ��»»�» ���»� »���» »���� »����� �»» � » �� �»�»� »��»» »��»� »���»�»» ���»� »���» »�»�� »�»���� ���� »�»�� � ��» ����� »���» � �� ��» � » �� ����� »���� � ��»» ����� »���� »���� »����(&HT  ���� G6�P(63HT  ����
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�4X" �L\ ��"O" �KLÄ {#9� 3O�¼ �. 	��� �O#�\8E-�
 |-u {�_q OK PwN~"r�q�#���E�� �}�Ä KP.O#w KO"��
Z�#�Q$ KO���#�w!#J �(63� �~K#-6 ��LX L¼OK����I6 �~K#Ã� KP.O#w3#�#Ç�" �XOP. � 3

3�K#Ã�� Q" ,�6P6 �. �6#-X#E� Y�O �K OK � Z�#�Q$ ��" OK #�w!#J �~K#-6 ��LX L¼OK �"R�� ���Ã6 KO�� OK��. �y��#�� �LÄ 
3�#F Q" �`Ã. OK L\ �O#\" �"L. �-u �w �O�e �. �L�$ |�Ä �. �K#p5X" 	��
 � 	�
 �O#��\�#������ ��#���\ �#���R=6 Q" |¼#F K"LÄ" � �#uO" ��#2P. �K�\�� �L�#[� r�q3�K#Ã� KP.O#w Q" |¼#F �#uO"Q"
 �L\ �-X#E� �~K#-6 ��LX L¼OK � �6$5� ��LX+N> 4-W� K"LÄ" KP.O#w #. Z�#�Q$ KO�� �Ãdu �"P. � v!#J3�K#Ã� Q" �K#p5X" #. L�\#.�� �(63� �Ãu"� �#uO" ¿u"� OK �w 	v!#J �~K#-6 �#����6#w 4�qPi 
�~K#-6 ��LX s�Pe�O#�\ 4X��2 OK �$ �=�5� �w L�KPz ����I6 �~K#Ã� ���L6 OK �ÃX � �L�$|�Ä �. |�}E6 
|-u {#9� OK �L\ �#�.�4X" �L�$Z\
OK "O �$ 4X" �Q� 
4pz �IX r�q c."�O �. 4-W� �L�$4XK �. �d."O Q#�5�" �. ¿>"O �"�5. �w ��" �"P. �BPz!"c�."�O ���" OK �w �$ |�~K �. #�" 
KPw �XOP. "O �$ Q" |¼#F <�#5� � KP. O#w �. �P5Ã�X� DdX OK �.#[� se#���#��XOP�. OK �"�td�� �.P=6 c."�O OK ���Ã� � �5\"K 4~#JK �td�� �#�w!#J ��#���\ � �Ç�R�q 3#�¼�_JOK �Ã~#d� KO�� �td�� �.#[� �#�w!#J KO�� OK "O �$ �"�6�� 
L��K�� "O �=�5� ��P5E�E¼ � ��P5�. +$ � v!#J�K"K ���Ã6 �}�Ä|�#W�
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���������������K �O#�\4X��2
�4X"�L\O�h��#��$�L�.�KOOK �K�.���LX��O�\�#�_J#\�#�tq"K�>�|#�5F" �wv!#J�#��KO��#�>"CP\

�� (QWLVROV �� 2FKULF

�L�P2 x�Osq"
 �Æ�Pw�" �EdX sq" R> �. ��#X#�\ sq" j��P� Lu#q ���LÃ��#�w!#J 
�R��X�5�" �#�w!#J �KO �

�� $OELF �� ,QFHSWLVROV

�Ç�� ��#�zZ\�2 j��P� #� � ��"�� �+$c�"P\ j��P� OK #�w!#J ��" �L�\#.�� �Æ�-~" sq"Æ� #� � 	�EdX�K�. ��#t� #� � �K�. �"�> |�~K�. KO"K �#Ç�" #�w!#J ��"OK v!#J GP��� |�#Ç6 �LÄ �L�\#. �5\"K K�>� 4X"K#�Q Z�#XPq P:" P. � L�6 �#�-�\ OK O"Pt5X" |�~K�. 4X" �Ç�� �5-~" �L\#. �zL�K "�� P."P. OK #��$ �OK#� K"���L\#. �L�KPy� PW�� #��$]�_J OK �Q#X v!#J �#�L��$Pq �#=�" �#Ç�"��#F 
���~ ��\ Q" P6R�O 4q#. 
��#X#�\ �_I[� sq" L�B #� Æ� #. ��#�w!#J 
 �R��X �51W��" �#�w!#J �KO ��#�w!#J ���B 
L�\#.�� 
4X" K#�Q �-W�~#. #��$ �~K#-6 �#����6#w 4�qPi �wUO �K#�Q #6 K#�Q )5-W� P�K#t��5\"K K�>� j��5� O#�W. ��#�zZ\�2 #. 	��"�5X" #6 �-du Q"
3�#p5� ��#w ��"�� �+$c�"P\ OK4X" �Ç��

�� &DPELF �� &DOFLF

�Æ�W}w 
	�L�KPz |�Ç[6 ¿�PX )5-W� �w �tq"
 �Æ�-�w ���Ã� �"P�"OK #�w!#J �KO ��" ��#X#�\ �#�tq" �L�\#.

�� 3HWURFDOFLF �� *\SVLF

� 	����#: @z ¿�=6 sq"
 �Æ�W1�S 
	�Ç�$ �L\ ��#��X � 4IX sq"
 �Æ�W}w�P52 
	����#: Æ�$ ¿�=6 sq"


�� 3HWURJ\SVLF ��� $OILVROV

�L\#.�� 	@z �L\ ��#��X �4IX sq"
 �Æ�W1�S�P52½O�"4E6 OK #�XO ¿�=6 � {#t5�" L��$Pq j�u�|�~K�. #��$ OK �w L�\#.�� ��#�w!#J 
 ��R��X�p�"�#�w!#J �KO �

��� $UJLOOLF ��� 8PEULF

�Ed�X sq" K�>� 
#�w!#J �KO ��" Py�K �#��zT�� Q" �KKPz�� |�Ç[6 	UO ¿�=6 sq"
 ��Æ�~SO$ sq" v!#J�K�. �#. �Æ�~SO$ ��P�Q �t-e 
	�L�X" Z�w!"� #. �P�6 sq"
 ��Æ�P-�" #��� 	�EdX �L�P2 x�O sq"
 Æ�Pw�"�t-�e �"O"K 4X" �Ç�� ��P�Q �t-e OK #�w!#J ��" �}w O�e �. �4X" v!#J OK K�>�� 4.�eO � #�Q#. �"R��

��� .DQGLF ��� 1DWULF

�UO¿�=6 sq"
 ��Æ�P6#� #� � 	/RZ $FWLYLW\ &OD\ � ���#2 &(& #. �#�XO ¿�=6 sq"
 ��Æ�L�#w 
Æ�~SO"�L�\#. 	��LX

��� 0ROOLVROV ��� 0ROOLF

�. ���Ã� � 	�EdX x�O �P�6 sq"
 ��Æ�~�� �EdX sq" �"O"K #�w!#J Q" �KO ��" 
 ��R��X ���� �#�w!#J �KO �4X" �Ç�� R�� �6�#F OK �L�O"K K�>� 
L�5W� 4.�eO K�-�w #. �>"�� {#X Q" ��#�" OK �w ��#�O"Rp}Ä 3O�¼�K�.Æ�~�� �EdX �tq" �"O"K �}w O�e�. R~�X �~���#�w!#J �L��\4q#� +�eP� se#�� �#�u�6#. 3O�¼ �.
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�� /LWKLF �� 3DUDOLWKLF

L�#. 	�y�X �-\ �t-e
 �Æ�5�~" O#2 #� � 	�y�X ���
 �Æ�5�~ 3#t-e ��O #6 #� � ��� s�Ä #6 �$ ��P�Q 3#t-e ��L�\#. �» |u"LF �Q#. j#-\" L¼OK �"O"K

�� $ULGLVROV �� 0HVRSK\WH

4.�eO K�-�w #. �4�q�R� �#�#�z �"P. {#X Q" ����e3L� OK �w L�5W� ��#�w!#J 
�R��X �L�O$ �#�w!#J �KO �Q" #��$�EdX �t-e � L�\#.�� ��#X#�\ sq" L�B #� Æ� �"O"K ��P�Q 3#t-e OK #�w!#J �KO��" �L�\#.�� �>"���#�#�z L\O �"P. ,X#�� 3O"PF �>OK �w {#X Q" ��#�" P9w!" OK #�w!#J ��" �4X" o�Ãa O#�W. �~$ �K#� Ph�

�� $ULGLF �� $QWKURSLF

OK ���Ã�� #�w!#J �KO ��" �P5Wz �K�LE� �	�Æ�L�O$ �5.�eO ��SO
 L�\#.�� �q#w 4.�eO Lu#q 
4X" ��"Pq�Ã�X� C�dX �4X" �L�w!"P2 �o�Ãa O#�W. 
4�K�>�� 3O�¼ OK #��$ ��#�z Z\�2 � L\#.��Æ[J se#���L�5W� �QO�#[w |.#u 
+$ �K�. ��"Pq 3O�¼ OK #�w!#J ��" Q"
	�#W�" 4�~#Ãq Q" P:#5� sq"
 �Æ�2�P5�" #� � 	�EdX �L�P2 x�O sq"
Æ�Pw�" #�w!#J �KO��" �EdX sq" �}w O�e�.¿�PX )5-W� �w �tq"
 Æ�-�w 
	UO ¿�=6 sq"
 Æ�~SO$ j�� Q" sq" L�B #� � Æ� 4X" �Ç�� #��$ ��P�Q 3#t-e �
	@z ¿�=6 sq"
Æ�W1�S 
	�L\4IX Æ�$ ¿�=6 ���
 Æ�W}w�P52 
	Æ�$ ¿�=6 sq"
Æ�W}w 
	�L�KPz |�Ç[6

�� 'XULSDQ

OK #���$ ��#u��q QP�� ��w 	����#: ��}�X #. �L\ ��#��X sq"
 ��2�O��K 	�L\ 4IX @z ¿�=6 sq"
 Æ�W1�S�P52#� Æ� � �K�. 	@z Q" P5~�}E� C��" ¿�=6 sq"
Æ�~#X sq" �"O"K #� �4X" v!#J DdX Q" �P5��5�#X �»» �K�LE��L\#.�� j#-\" +$ Q" #�~#X P9w!" OK �P5��5�#X �»» s�Ä #6 �$ ��� L�B
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�� 6RLO 6DOLQLW\ 5DWLQJ

�v!#J �O�\�L�.�>OK �P5��5�#X�»�»�t-ev!#J�O�\6��P5��5�#X�»�»�t-ev!#J�O�\6��P5��5�#X�»�»�t-ev!#J�O�\6» �L}.©>OK�O�\��k��kk	P5�«5Ï#X
�kk��k	P5�«5Ï#X
�L}.©>OK�O�\��k��kk	P5�«5Ï#X
�kk��k	P5�«5Ï#X
�L}.©>OK�O�\��k��kk	P5�«5Ï#X
�kk��k	P5�«5Ï#X
 6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�

VkV�V�V�V�V�V�V�V�V�VkV�V�V�V�VkV�V�V�V�VkV�V�V�V�

VkVkVkVkVkV�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�

6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�

VkV�V�V�V�VkV�V�V�V�VkV�V�V�V�VkV�V�V�V�VkV�V�V�V�

VkVkVkVkVkV�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�

6k6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6��

V�V�V�V�VkV�V�V�V�VkV�V�V�V�VkV�V�V�V�VkV�V�V�V��

VkVkVkVkV�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�V�
� D«°�6
�P5�«5Ï#X ��k��kk w �kk��k Å#�s" �L}.©> OK ©. ©>�6 �wL. �L\#. 6� LF OK É!#J GP�«Ï �P5�«5Ï#X �k�k ©ª� �O�\ ¨#yPÐ ��K�. LÐ"�J 6� �$ �L}.©> OK
�P5�«5Ï#X ��k��kk w �kk��k Å#�s" �O�\ ©>OK ©. ©>�6 �wL. �L\#. 6� LF OK É!#J GP�«Ï �P5�«5Ï#X �k�k ©ª� �O�\ ¨#yPÐ ���K�. LÐ"�J 6� �$ �L}. ©>OK��6��6��6��6��6k� KKPy ;OK ±�.P� �#Ð©[ÇÏ �wO P. vOR. KLs w ÁwPF #ª Lª#. �P5� ��� Æ�s #6 É!#J �O�\ �ª#�Ï �L}. ©>OK ��
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����������������O#�B �O#�\4X��2
v!#J ��#���\ �#���R=6 OK |�"L5� �#�[�#�Q$ ����Q OK �6#È� PwN6

v!#J Q" �O"KP. ����� ��#�t�q" 3#�¼�_�J D�P[6 b#-6O" ��" OK � KP�z 3O�¼ �td�� nPÃ� � j��5� b#t� Q" L�#. �O"KP.����� �#=�"4X" ��"R~" v!#J GP��� o}5I�
|�~E� C��" j��=� �
v!#J {�}E� C��" j��=� �#�. �"P. {�-u |.#u � KO"L�#5X" Y�O #��6 �w4X" �$P. �#__I5� �}w �L�tÄ �Q�P�"K"Py�5�#X �>OK �� �#�K OK b�.P� �#uO" ��h�6 � v!#J j#-\" |z �O#_Ä OK �Ç�P5Ç~" 4�"L� �"R�� �P�z!�Q"L�"�w L\#.�� �G6�P� P5� P. V���Q �XK �$ L�L> LF"� � K�\�� �K"K �#[� �(&H� #. O#_5J" �. |�#Ä ��" �4X"�L�KPz�� �#�. P5��5�#X P. U�� �}�� 3O�¼ �. �5\Nz OK

�. �$ O"Lt� �w �O�e�. 
L\#.�� U#WF {�}E� 3O"PF �>OK �. v!#J j#-\" |z �O#_Ä �Ç�P5Ç~" 4�"L� O"Lt��>OK ����� �K�LE� OK
 L.#��� Z�"Rq" L¼OK � K"Py�5�#X ,WF P. 3O"PF �>OK LF"� Æ� P� Z�"Rq" �"Q"{�}E� 3O"PF �>OK �. �>�6 #. "O v!#J j#-\" |z �O#_Ä �Ç�P5Ç~" 4�"L� �. b�.P� �#uO" |�~K ��" �. �	K"Py�5�#X�L��#���� C�¼" P�Q �d."O Q" �K#p5X" #. K"Py�5�#X �>OK �� OK �$ O"Lt� �.
(&H���  (&H� W �»�»� �W ��� � (&H� W

�L\#.�� W 3O"PF �>OK OK �L\ �P�z!�Q"L�" v!#J j#-\" |z �O#_Ä �Ç�P5Ç~" 4�"L� O"Lt� (&H� W �$ OK �w!O�e��. L��#�� +Pa �K KLÄ OK �#zP� "O 	cX�5� �O�\ #. �#�w!#J
 v!#J j#-\" �O#_Ä �Ç�P5Ç~" 4�"L� �#uO"4�"L� �BPz!" �KKPz�� |¼#F P5�~ OK ��"� �w!" �}�� ,WF P. {�}E� �#�����$ � #����6#w j��=� 4h}m ,�Pt6|��W6 "O �P�z!�O#_Ä �#Ç�" �w �Py�K +$ �. v!#J �#�5-W� OK �"�6�� "O {�}E� �#�����$ � #����6#w 
�Ç�P5Ç~"�4X" P5.�}d� v!#J j#-\" �O#_Ä �. �}¼#F �#uO" |�L-6 �Ç�~ 
K��� �P�z!�Q"L�" L�#����
|�~E��#�����$ � #����6#w �Q" �\#�3"PdJ �.#�QO" �#Ç�" |�~K�. �Ç}. 
{�}E� C��"j��s�uK �#�. Ph� Q" #��6 ��v!#J {�}E� �#����6#w ��R=6L��\���P�z!�Q"L�" {��Ã�O�e�. �w {�}E� �#�����$ � #����6#w b#-6O" ��" OK �KKPz�� �t}64���" #. v!#J 4��#�}u�L�\#.�� 3#�.PÇ�. � 3#�.Pw 
3#p~�X 
P}w 
��X#52 
��LX 
��R��� 
��W}w � |�#\

���



|�~E� P¬. �P�K#t� OK �5F �w4X" 4���" #. |�~K ��" �. v!#J 4��#�}u ��O�\3#Ã~#d� OK v!#J {�}E� P. �"R�� �P�z!�Q"L�"�L�#���� 4����W� L�~�6 3#6#-� �"P. �w!
	¿��Ä6 }.#u
 ��K#-6 �#����6#w ��#��zT�� ��O P. �w �O#:$ Ph� Q" v!#J OK K�>�� 	¾��Ã6 |.#u
 �~K#-6 �#����6#w j"��"4-W� � O"Lt� �P�z!�Q"L�"P�#X �}�X��. �L\�EdX +N> �#����6#w ���Ry�#> �qPe Q" �4X" 4���" R�#F 
L�O"Kv!#J ��#���\ � �Ç�R�qP�" �KP. �#� "O �%D��� ���O#. � �1+ ��� �����$ �"�6�� #��$ ��P6 �~��Ã� �}�> Q" �w L\#.�� P�N2 �#Ç�" #����6#w!K#�Q v!#J �~K#-6 ��LX P�K#t� �#zP� �}w O�e�. �K�\ �5qPz O#w �. ����6#w j�� �B �w 4X" �$ #. c-6P� ���Ry�#>�L�$��|�Ä �. �K#p5X" �����$ Q" )E�> P6 �$ ���Ry�#> P�" �"P. �#y[�#�Q$ OK L\#.

�$���Ry�#> 	4X" ���B 
�Ç�$�#�w!#J OK3�#F P9w!" OK �w!
 KKPz+�WE� ,~#m ���6#w ��W}w �#zP� {#FP��.{�}E� C��" ��[5W\ Q" �w 4X" �L\ ��¼�6 {#FP��. �L�#���� L�#Ä "O �P5t�uK <�#5� �%D��� ���O#. �}�X��.

�� +\GURO\VLV

|.#u 3"P��l6 
�4q#Ç.$ � s�uP6 �#�O�5w!#q P:" P. KO"K �#Ç�" "P�Q �K�\�O"KK�J �~K#-6 �#����6#w ;"PI5X" Q" |-u� D�E_6 �"P. {�}E� �#����6#w KL=� �P�z!�Q"L�" ,�6P6 ��L. � KKPz K#=�" v!#J ������#��zT�� OK �"�hF���K�. L�"�J Q#�� KO�� �~K#-6 �#����6#w P�K#t� �-X#E�
�S+� Z�w!"� �O�h���. �w �w!#J j#-\" �O#_Ä Q" �"�6�� ]�_J ��" OK �KKPz�� YO"Rz � �P�z!�Q"L�" v!#J j#-\" �O#_Ä S+�K��� �K#p5X" �� #. 4X" �L\ ���6 �#y[�#�Q$ OK �$ �Ç�P5Ç~" 4�"L� �P�z!�Q"L�"

@{ ��#�w!#J OK@z�"R�� Q"��#z!$ �K�\��4q#� L¼OKL�B #6 ���R> P�K#t� Q"Æ[J se#�� �#�w!#J P9w!" OKD}���"�t}�6 4����" #. 	v!#J �L��w C�¼"
 Q#W�. K"�� KP.O#w �. ;#�5F" �LÄ #� � ��R~ �K��� ^I[� |�~K�. ���LXK#�Q ��LX #. �O#�.$ �#�.$ KP.O#w �#Ç�" v!#J OK@z�hF�� |.#u P�K#t� K�>� Q" �#���e" {�_F ���A�� �KKPz���KO�$����"Pq R�� "O

���



	Ç�$
 �w!#J ��#�~u �#�6#�.Pw �

�� &DOFLWH �� 'RORPLWH
�� 0DJQHVLWH

O"Lt� #. v!#J OK #��$ �w!"P6 �"R�� �w L�\#.�� � 4�R�y� )`Ã. � �4���~�K �4�W}w {�E�" Q" |¼#F C��" ��"K�LF �. #��$ ��=F �w!"P6 KO"K �#Ç�" Æ[J se#�� �#�w!#J OK �w ��E� �. 
4X" c-6P� �td�� ���#X �zL�O#.
L\#.�� 4\OK UO3"OM #� 4�}�X #. P."P. #��$3"OM �Q"L�" �w�w!#J ��#�}u �#�6#�.Pw K�>� �LXP. R�� L¼OK �»�L\#. P:�� #�w!#J b�.P� �#��zT�� �4q#. ��O P. 4X" �Ç��
3#�.Pw K#�Q P�K#t� K�>� �L�#���� |��W6 ��LX #. "O �$ ���Ry�#> KO"�� 
��W}w ��� ���#6 #. R�� �d�"P\ OKÆ�$��"Pq "O 	3#-� OK ��$ K�-�w 4��Ä
 Q�P}w 4~#F Q�P. �=�5� OK � {�}E� ��$ ,�XP6 8Ä#. 
v!#J OK ��W}w!�L�\#.�� U#WF P5�w �L�L2 ��" �. �w KO"K K�>� R�� 3#6#-� Q" ��#����z �BPz!" �L�#����

���



���������������<�2 �O#�\4X��2o~"
�6#Ä�#d� �K�LE� OK b�.P��#�Q#q � v!#J �#��PX}w4F#W� Q" L½OK �4F#W�

v!#J �PX �. b�.P� �#�Q#q v!#J �PX |w ¿�>o�KO v!#J �PX �O#�\ #� �#� 4F#W� Q" L¼OK� � � � � � 	O#5Ç�
 |w4F#W�� � 4F#W�L¼OK� � 4F#W�L¼OK� � 4F#W�L¼OK|w¿�> �»»
� D�a�6�K�\ �KO�$R5�"P2 |J"K OK #�L¼OK �. b�.P� K"LÄ" � O#5Ç� ,WFP. {�L> �5� �#uO" ��#� � P5[�. {�L> �5� OK ;OL�� �#uO" Q" 4X" �Ç�� v!#J �#��PX �. b�.P� �#�Q#q � �PX 
o�KO �#��O#�\ ���L\#. P5�w!

���



���������������<�2 �O#�\4X��2+
�P�N2M�p� � 4q#. �#��{T�� Ph� Q" v!#J �PX P� �. b�.P��#�Q#q 4�Äa��6#Ä�#d� �K�LE� OK b�.P��#�X�w4E6 � ��P�Q �#����

v!#J �PX �. b�.P� �#�Q#q v!#J �PX |w ¿�>o�KO v!#J �PX �O#�\ #� �#� 4F#W� Q" L¼OK� � � � � � 	O#5Ç�
 |w4F#W�� � �P�N2M�p� � 4q#.��P�Q �#����U�w4E6b�.P�� � �P�N2M�p� � 4q#.��P�Q �#����U�w4E6b�.P�� �

|w¿�> �»»
� D�a�6�K�\ �KO�$R5�"P2 |J"K OK #�L¼OK �. b�.P� K"LÄ" � O#5Ç� ,WFP. {�L> �5� �#uO" ��#� � P5[�. {�L> �5� OK ;OL�� �#uO" Q" 4X" �Ç�� 
v!#J �#��PX �. b�.P� �#�Q#q � �PX 
o�KO �#��O#�\ ���L\#. P5�w!

���



���������������<�2 �O#�\4X��2/
�6#Ä�#d� �K�LE��#�w!#J OK b�.P��#�X�w4E6 � #�X�w OK v!#J3�#p5� �#��PX4F#W� À�Q�6

v!#J �PX �O#�\ #� �#� v!#J �PX |w ¿�>o�KO #�w!#J4��#�}u� �O�\�#�X�w! 4F#W� Q" L¼OK� � � � � 	O#5Ç�
 |w4F#W�������¿�> O#5Ç� � 4F#W�|w! |w4F#W� Q" L¼OK �»»
� D�a�6�K�\ �KO�$R5�"P2 |J"K OK #�L¼OK �. b�.P� K"LÄ" � O#5Ç� ,WFP. {�L> �5� �#uO" ��P5[�. {�L>�5� OK;OL�� �#uO" Q"4X" �Ç�� 
#�w!#J b�.P� �#�X�w4E6 �U�w
�PX 
o�KO �#��O#�\ ���L\#. P5�w #� �

���



���������������<�2 �O#�\4X��23
�6#Ä�#d� �K�LE� OK b�.P��#�Q#q � v!#J �#��PX OK �a"O" � v!#J4��#�~u � �O�\�#�X�w À�Q�6

v!#J �PX �. b�.P� �#�Q#q v!#J �PX |w ¿�>o�KO v!#J �PX �O#�\ #� �#� 4F#W� Q" L¼OK� � � � � � 	O#5Ç�
 |w4F#W�� �� �� �� �� �|w¿�> �»»
� D�a�6�K�\ �KO�$R5�"P2 |J"K OK #�L¼OK �. b�.P� K"LÄ" � O#5Ç� ,WFP. {�L> �5� �#uO" ��#� � P5[�. {�L>�5� OK ;OL�� �#uO" Q"4X" �Ç�� 
#�w!#J b�.P� �#�X�w4E6 �U�w
�PX 
o�KO �O#�\���L\#. P5�w!

���



���������������<�2 �O#�\4X��27
�a"O" � v!#J4��#�~u � �O�\3�#p5� �#�X�w L½OK �4F#W��6#Ä�#d� �K�LE��#�w!#Jo~5I��#��PX OK

o�KO �a"O" U�w! b�.P� U�w4E6 v!#J �#��PX �O#�\ #� �#�� � � � � �������¿�> 	O#5Ç�
 � 4F#W�|w! |w4F#W� Q" L¼OK
� D�a�6�K�\ �KO�$R5�"P2 |J"K OK #�L¼OK �. b�.P� K"LÄ" � O#5Ç� ,WFP. {�L> �5� �#uO" ���5� OK ;OL�� �#uO" Q" 4X" �Ç�� 
#�w!#J 4��#�}u � �O�\�#�X�w � �PX 
o�KO �#��O#�\ ���L\#. P5�w #� � P5[�. {�L>

���



����������������Z\ �O#�\4X��2
#�w!#J ��K#-6 ��LX L½OK ����I6 ��K#Ä� KP.O#w 3#�#È�" �XOP. �. b�.P�3�K#Ä�

������������������Æ� �O#�\{#9� � o~"OK �ÃX � L�$ |�Ä �. |�}E6 	��� �» 
� �O#�\ c."�O
 ��� �O#�\ 8E-� OK �L\ �#�. 3�K#Ã� Q" �K#p5X" #.�4X" P�Q CP\ �. �$ �=�5� �w L�KPz ���I6 �~K#Ã� ���L6
(65 � »�»���� � »�»������ 6$5

	U � »����
 4X" �K�. O"K��Ã� L¼OK � DdX OK b�.P� �y5W-�� ,�Pa ��K��� ��"O" �"�6�� Z�#�Q$ KO�� v!#J �#������ c�"P\ �"P. "O P�Q �.P=6 �~K#Ã� ,�6P6 ��L.
(63  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�»» 	»�»����� � »�»�����» 6$5 
� � 	»�»����� � »�»������ 6$5 

s�Pe Q" �L�KPz �-X#E� � �Ãu"� �~K#-6 ��LX L¼OK �#uO" #. �#. �~K#Ã� Q" �L\ �-X#E� �~K#-6 ��LX L¼OK �#uO"�w4X" �$ �L��K �#[� <�#5� �XOP. �w L�KPz �W�#t� 	��
 �O#�\ �d."O Q" �L�KPz KO�$P. � 	�
 �O#�\ �d."O KP.O#w!�#uO" �. �P5ÇB�w 3#q"PE�" 3#Ã.P� j��=� �5\"K #. 	L�L> �~K#Ã�
 �L\ K#� ����I6 �~K#Ã� Q" �L\ �-X#E� �#uO",�6P6 ��L. �L\#.�� P5Ç�KR� v!#J �~K#-6 �#����6#w 4�qPi � �~K#-6 ��LX �d."O Q" �L�KPz �-X#E� �Ãu"� ��}�ÄZ�#�Q$ KO�� �w 	� � � �O#�\�#�\�O Q" �L\ �-X#E�
 �~K#-6 ��LX L¼OK �#uO" �5XK �K ��. �w KKPz�� �hF��Q" |¼#F �#uO" b#-6O" ��" OK �w �~#F OK �KO"K K�>� L¼OK �� {#�5F" #. ��#q�5J" �O#�$ Ph� Q" L�"�5qPz O"Pu�~K#-�6 ��LX L¼OK �~K#Ã� KP.O#w Q" |¼#F �#uO" �. �O#�$ Ph� Q" L�L> �6$5 � (63� �.P=6 �~K#Ã� KP.O#w!�L�\#.�� P5Ç�KR� 	v!#J �~K#-6 �#����6#w 4�qPi � �~K#-6 ��LX
 v!#J �Ãu"�

�����������������K �O#�\{#9� � +OK �ÃX � L�$ |�Ä �. |�}E6 	�� � �» 
� �O#�\ c."�O
 ��� �O#�\ 8E-� OK �L\ �#�. 3�K#Ã� Q" �K#p5X" #.�4X" P�Q CP\ �. �$ �=�5� �w L�KPz ���I6 �~K#Ã� ���L6(65  »����»�� � »����� �6$5	U � »����
 4X" �K�. O"K��Ã� L¼OK � DdX OK b�.P� �y5-W�� ,�Pa ��K��� ��"O" �"�6�� Z�#�Q$ KO�� v!#J �#������ c�"P\ �"P. "O P�Q 	�.P=6
 ����I6 �~K#Ã� ,�6P6 ��L.
(63  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�»» 	»�»���»�� � »�»���� 6$5 
� � 	»�»���»�� � »�»���� � 6$5 

�4X" rK#¼ R�� KO����"OK �}¼#F �.P=6 �~K#Ã� �X#E� ��>�6 OK �o~"4�Wu OK �L\��"O" KO"�� ��}w � D�a�6

���



����������������4p��O#�\4X��2
�a"O" � v!#J C�½"3#Ä�#d� OK L��K�X3��L-6 �`Ä.

P5��5�#X P. V���Q �}�� �»»» � 	P5��5�#X P. U��Æ�
 P5��5�#X P. V���Q Æ� 
�Ç�P5Ç~" 4�"L� �	P5��5�#X P. U�� �}��
 �»»» �P5��5�#X P. V���Q �XKÆ� � 	P5��5�#X P. U�� �}�� Æ�
 P5��5�#X P. V���Q �}�� Æ� �P5��5�#X P. V���Q�PÇ�� �»»» �P5��5�#X P. U���PÇ�� �»»» � P5�~ OK 	�
 {�� �}�� �. �Ç�P5Ç~" 4�"L� |�L-6{�� �}�� 	�
 � P5�~ � �» � (& ����������� P5� P. V���Q �XK,WFP. (& �
�G6�P� P5� P. V���Q �XK ��» � »�� �K�LE� OK v!#J j#-\" �O#_Ä � �O#�.$ +$�"P.P5�~ P. �Pz�}�� � »��� � (& � �» � P5�~ P. �Pz�}�� �. �Ç�P5Ç~" 4�"L� �P5�~ P. �Pz�}�� � ��» � (& �G6�P� V���Q �XK,WFP. (& ��L�\#.�� P5� P. V���Q �XK � Q" Z�. �Ç�P5Ç~" 4�"L� �"O"K �w j#-\" �#��O#_Ä � #�.$ �"P.P5�~ OK �Pz�}�� �. P5�~ OK {�� �}�� 	��#y[�#�Q$ �.P=6
�L�O�$4XK�. "O |¼#F ¿�> � �K���+Pa �$ O��� �Q� OK "O ��� P5�~ P. {���}��� C��" � (& � 63 � »�»�� � �$ OK �w!�K�O O#w �. �BBBB� O#[Ä" ,WFP. 	j#-\" L¼OK
 63 � P5� P. V���Q �XK,WFP. (&63�»»P5� P. V���Q �XK,WFP. �Ç�P5Ç~" 4�"L� � � C��" � 	j#-\" L¼OK � »�»��
	��"��w!" �Q�
 � 	P5�~ P. �Pz�}�� ,WFP. C��"
 � �PHT�OLW� P5�~ P. ��"��w!"�}�� �	��"��w!" �Q�
 � 	���}�� OK 4�Wu ,WFP. C��" L¼OK
 � �HT�PLOOLRQ� ���}�� P. ��"��w!" �
��"P.#�.����}�� OK ��"��w!" � P5�~ P. ��"��w!"�}�� �=�5� OK 
�S�S�P� ���}�� OK 4�Wu � P5�~ P. �Pz�}�� �

���



NJ%� �¿.#��
��"P�6 �#y[�"K �QO�#[w �LÇ[�"K 
�[Ç�Q 3#[�#�Q$ �#���"O 	����
 
�-5=� 
�Pw!" ���}� �5��w O#���X ���5p� 3�#t� �Ä��=� 
�QO�#[w �a"O" �#�F" � �[Ç�Q 	����
 
L�E� 
�KO�.�#. ����"P�" �[Ç�Q � �O#�.$UOK ��5� �XOK ��R> 
��#�}u � O�\ �#�w!#J ��#���\ � �Ç�R�q C�¼" {�¼" 	����
 
���"P." 
"P�N2 ����"P�6 �#y[�"K �QO�#[w �LÇ[�"K 
�}��Ç6 v!#J Æ�R�qC��"���[.$�Ph� c."�O � #�~L� KP.O#w � ��"O" 	����
 
�L�� 
�K"Q+"P�� � ���"P." 
"P�N2 
OK#� 
�OL�F ���XL���� � ���q 3#t�tE6 �WX�� 
���LX � O�\ �#�w!#J �Q#W�. � C�¼" #. b#-6O" OK 
Æ�� �Q"�6 ���� �O#�\ �QO�#[w!�L�[� � ��aOULu �#5X$ 3"O#[5�"� /#B �WX�� 
�O#�.$ OK +$4�p�w 	����
 
���" 
�K"R�}Ä ��O�\�#�w!#J ��#���\ � �Ç�R�q C�¼" KO"�� P. L�w!#6 #. 
�a"O" �v!#J �Q#W�. �C�¼"3#Ã~#d� YO"Rz! ��� �"P�6 � +$O#w O�#[� ��XL��� 	����
 
�#=�L�� 4\K ��#�}u ��QO�#[wZI. OK 	v!#J �+$
��#�.P�Q O��" �O"Nz4X#�X � �R�O ��#�P. �Py�w ��~�" 3�#t� �Ä��=� ����QO�#[w3O"Q� 
�QO�#[w <��P6 �YQ��$ 
3#t�tE6 �#�Q#X 
	����
��"P�6 �#y[�"K ���� �O#�\ 
 �X#�[w!#J ��#-� 	����
 
K�ÃW� 
�#���ÇF � 
��\ 
�K��E� ��L\O" �X#�\O#w ��#� �#�#2 
�"�ÄOR� Z�#�Q$ #. v!#J ��"KQ �O�\ �#�~L� �.#�QO" 	����
 
�~"S 
�P�Q� ����#�p¼" �5Ã�¼ �#y[�"K �QO�#[w �LÇ[�"K 
 �[Ç�Q � �O#�.$ �5\O OKOK L\O" �X#�\O#w ��#� �#�#2 
C��" ���[.$ OK j#-\"P�m � j#-\" �#��#�P> P�:'6 	���»
 
�L�� 
��#�� ��»�UOL�4�.P6 �#y[�"K �QO�#[w �LÇ[�"K 
�X#�[w!#J �5\O

���



$EURO� ,�3�<DGDY� -�6�3 DQG )�,� 0DVVDXG ������� 6DOW � $IIHFWHG 6RLOV DQG WKHLU��� 0DQDJHPHQW� )$2� 6RLOV %XOHWLQ� 1R����)$2� 5RPH�$\HUV� 5�6 DQG� :HVWFDW� '�:� ������ :DWHU 4XDOLW\ IRU $JULFXOWXUH� ,UULJDWLRQ DQG��� 3DSHU 1R� ��� 5HY� �� )$2� 5RPH�'UDLQDJH%UHVOHU� (� 0F1HDO� %� ,� DQG &DUWHU� '�/�� ������ 6DOLQH DQG 6RGLF 6RLOV� 3ULQFLSOH���� '\QDPLFV� 0RGHOLQJ� 6SULQJHU � 9HUODJH� %HUOLQ�%ROW� *�+� DQG %UXJJHQZHVW� 0�*�0� �(GLWRUV�� ������ 6RLOV &KHPLVW\� $ %DVLF��� (OHPHQW� 'HYHORSPHQW LQ 6RLO 6FLHQFH� (OVHYLHU 	 6FLHQWLILF 3XEOLVKLQJ &R�'HZDQ� 0�/ DQG )DPXUL� -�� ������ 7KH 6RLOV RI ,UDQ� )$2� 5RPH���� 'UHJQH� +�(�� ������ 6RLOV RI $ULG 5HJLRQV� 'HYHORSPHQW LQ 6RLO 6FLHQFH� �$���� (OVHYLHU 6FLHQWLILF 3XE� &R�.RYGD� 9�$ �(GLWRU�� ������ ,UULJDWLRQ� 'UDLQDJH DQG 6DOLQLW\� $Q ,QWHUQDWLRQDO��� 6RXUFH %RRN� )$2� 81(6&2�0DKOHU� 3�-�� ������ 0DQXDO RI /DQG &ODVVLILFDWLRQ IRU ,UULJDWLRQ� 1R� ���� 6RLO��� ,QVWLWXWH RI ,UDQ� 5HY� ��3D]LUD� (�DQG 6DGHJK]DGHK �.�� ������� 6RLO 'HVDOLQL]DWLRQ DQG /DQG 5HFODPDWLRQ LQ��� ,UDQ� $ &DVH VWXG\� .KX]LVWDQ SURYLQFH� ,QWHUQDWLRQDO 6\PSRVLXP RQ 1HZ7HFKQRORJLHV WR &RPEDW 'HVHUWLILFXWLRQ� 7HKUDQ� ,UDQ�3D]LUD� (� DQG .DZDFKL� 7�� ������ 6WXGLHV RQ $SSURSLUDWH 'HSWK RI /HDFKLQJ��� RI ,QWHJUDWHG $JULFXOWXUDO :DWHU 8VH DQG )UHVKHQLQJ 5HVHUYRLUV�:DWHU� -RXUQDO -DSDQ�.\RWR 8QLYHUVLW\�5LW]HPD� +�3 �(GLWRU LQ &KLHI�� ������ 'UDLQDJH 3ULQFLSOHV DQG $SSOLFDWLRQ� ,/5,��� 3XEOLFDWLRQ 1R� ��� �QG HG�5LFKDUGV� /�$ �(GLWRU� � ������ 'LDJQRVLV DQG ,PSURYHPHQW RI 6DOLQH DQG $ONDOLQH��� 'HSW RI $JULFXOWXUH� +DQNERRN 1R� ���6RLOV� 8�6�6LDGDW� +� %\ERUROL� 0� DQG 0�M� 0DODNDXWL� ������ $ &RXQWU\ 5HSRUW� ,QWHUQDWLRQDO��� 6\PSRVLXP RQ �6XVWDLQDEOH 0DQDJHPHQW RI 6DOW $IIHFWHG 6RLOV LQ WKH $ULG(FRV\VWHP�� &DLUR� (J\SW�6]DEROFV� ,VWYDQ ������ � 6DOW � $IIHFWHG 6RLOV� %RFD 5DWRQ� )ORULGD� &5& 3UHVV���� 6RLO 6XUYH\ ,QYHVWLJDWLRQ IRU ,UULJDWLRQ� ������ )$2 6RLOV %XOHWLQ� 1R� ��� )$2���� 5RPH�6HSDVNKDK� $�5� DQG *KDUDDW 0�5� ������� 5HFODPDWLRQ RI 6DOLQH � 6RGLF 6RLOV LQ��� .KX]LVWDQ� ,UDQLDQ� MRXU� $JULF� 5HV� 9RO� ��1R���
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